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-. DEPARTMENT 0OF HEALTH AND HUMAN SERVICES Public Health Service
U.S. Food and Drug Administration(-4 Center for Devices and Radiological Health
Document Mail Center - W066-G609
10903 New Hampshire Ave.
Silver Spring, MI) 20993-0002

December 20, 2013
Illumina, Inc.
c/o Bryan Schneider
5200 Illumina Way
San Diego, CA 92122 US

Document No: k 132750
Re: k132750
Received: September 3, 2013

Categorization Notification

Regulations codified at 42 CFR 493.17 et. seq., implementing the Clinical Laboratory
Improvement Amendments of 1988, require the Secretary to provide for the categorization
of specific clinical laboratory test systems by the level of complexity. Based upon these
regulations, the following commercially marketed test system or assay for the analyte is
categorized below:

Test System/Analyte (s) : (SEE ATT'ACHMVEN)
This complexity categorization is effective as of the date of this notification and will be
reported on FDA's home page httn://www.fda~pov/cdrh/clia. This categorization information
may be provided to the user of the commercially marketed test system or assay as specified
for the analyte indicated. It will also be announced in a Federal Register Notice, which will
provide opportunity for comment on the decision. FDA reserves the right to reevaluate and
recategorize this test based upon the comments received in response to the Federal Register
Notice.
If you change the test system name or your company's name or if a distributors name replaces
your name, you must request another categorization by sending in the revised labeling along
with a letter to FDA referencing the document number above.
If you have any questions regarding this complexity categorization, please contact
Karen Bijwaard at 301-796-6162.

Sincerely yours.

Alberto Gutierrez, Ph.D.
Director
Office of In Vitro Diagnostics and

Radiological Health
Center for Devices and Radiological Health
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ATACHMIENT

Document Number: k132750

Test System: Illumina MiSeqDx Instrument System
Analyte CFTR (cystic fibrosis transmembrane conductance'regulator) mutations
Complexity HIGH

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Muslimova, Valentina *

From: Muslimova, Valentina*
Sent: Monday, January 06, 2014 1:44 PM
To: 'BSCHNEIDER@ILLUMINA.COM'
Cc: DCCLetters
Subject: K1 32750 CLIA LETTER

Attachments: K132750 CLIA LETTER.pdf

K132750 CLIA
.ETThR.pdf (65 KB..
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illumhina-

1.3 510(k) Summary

The following 510(k) summary was prepared in accordance with 21 CFR 807.92.

NOV 921

Confidential 1

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Mlummia- MiSeq~x Cystic Fibrosis Clinical Sequencing Assay

510(k) Summary

GENERAL INFORMATION

Submitted by: Illumina Inc.
5200 Illumnina Way
San Diego, CA 92122
858-202-4500 (phone)
858-202-4600 (fax)

Company Contact: Bryan Schneider
Associate Director, Regulatory Affairs
858-255-5228 (phone)
bschneider@illumina.com

Date Prepared: November 18, 2013

DEVICE IDENTIFICATION

Assay: *

Trade or Proprietary Name:

Illumina MiSeqDxTM Cystic Fibrosis Clinical
Sequencing Assay

Common Name: Sequencing by synthesis cystic fibrosis test

Classification Name: CFTR (cystic fibrosis transmemnbrane conductance
regulatory) gene mutation detection (21 CFR 866.5900,
Product Code PFS)

Predicate Device: i -TAG Cystic Fibrosis 60 Kit v2 (k083845)

Confidential 2
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ilium: iha7 MiSeqDx Cystic Fibrosis Clinical Sequencing Assay

DEVICE DESCRIPTION

The Illumiria MiSeqDx Cystic Fibrosis Clinical Sequencing Assay consists of

library preparation and sample indexing reagents, sequencing reagents and
consumnables, MiSeqDx instrument and data analysis software. Testing begins
with genomic DNA from a peripheral whole blood sample. The genomic DNA is
processed through the library preparation steps, which specifically amplifies the
intended genomic regions of each sample while also adding the indexes for
sample identification. Flow cell capture sequences are also added to the
amplified products. The resulting sample libraries are then transferred into a
MiSeqDx reagent cartridge which contains all of the reagents required for cluster
generation and sequencing (Sequencing By Synthesis). The MiSeq~x Cartridge,
MiSeqDx Flow Cell, and MiSeqDx SBS Solution (PR2) are then inserted into the
MiSeqDx instrument, which performs cluster generation, sequencing and data
analysis.

INTENDED USE

Illumnina MiSeqDxTM Cystic Fibrosis Clinical Sequencing Assay

The Illumina MiSeqDx(TM) Cystic Fibrosis Clinical Sequencing Assay is a
targeted sequencing in vitro diagnostic system that re.-sequences the protein
coding regions and intron/exon boundaries of the.Cystic Fibrosis
Transmembrane Conductance Regulator (CFTR) gene in genomic DNA isolated
from human peripheral whole blood specimens collected in K2EDTA. The test
detects single nucleotide variants, and small InDels within the region sequenced,
and additionally, reports on two deep intronic mutations and two large deletions.

The test is intended to be used on the Illumina MiSeql x Instrument.

The test is .-i nt 'en ded t o be usedas an aid in the diagnosis of individuals with
suspected cystic fibrosis (CF). The test is most appropriate when the patient has
an atypical or non-classic presentation of CF or when other mutation panels have
failed to identify both causative mutations. The results of the test are intended to
be interpreted by a board-certified clinical molecular geneticist or equivalent and

should be used in conjunction with other available information including clinical
symptoms, other diagnostic tests, and family history. This test is not indicated for
use for stand-alone diagnostic purposes, fetal diagnostic testing, for pre-
implantation testing, carrier screening, newborn screening, or population

screening.-

Confidential 3.
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Mlummna' MiSeqox Cystic Fibrosis Clinical Sequencing Assay

SUBSTANTIAL EQUIVALENCE

Characteristic Illumina Luminex (K083845)

Assay Name Illumina MiSeqDx Cystic Fibrosis Luminex xTAG® Cystic
Clinical Sequencing Assay Fibrosis 60 Kit v2

Intended The Illumina MiSeqDx Cystic The xTAG® Cystic Fibrosis 60
Use - Fibrosis Clinical Sequencing -kit v2 is a device used to

Assay is a targeted sequencing in simultaneously detect and
vitro diagnostic system that re- identify a panel of mutations
sequences the protein coding and variants in the cystic
regions and intron/exon fibrosis transmembrane
boundaries of the Cystic Fibrosis conductance regulator
Transmembrane Conductance (CFTR) gene in human blood
Regulator (CFTR) gene in specimens. The panel
genomic DNA isolated from includes mutations and
human peripheral whole blood variants currently
spepimens collected in K2EDTA. recommended by the
The test detects single nucleotidle American College of Medical
variants, and small indels within Genetics and American
the region sequenced, and College of Obstetricians and
additionally reports on two deep Gynecologists
intronic mutations and two large (ACMG/ACOG) plus some
deletions. The test is intended to of the world's most common
be used on the Illumina MiSeqDx and North American
Instrument, prevalent mutations. The

xTAG Cystic Fibrosis 60 kit

The iest is intende .d . to be u sed as v2 is a qualitative

an aid in the diagnosis of genotyping test wkhich

individuals with suspected cystic provides information

fibrosis (CF).This .assay is most intended to be used for

_____________ when the patient has carrier testing in adults of

- Confidential 4
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Mlummia MiSeqDx Cystic Fibrosis Clinical Sequencing Assay

Characteristic Illuinina Luminex (K083845)

an atypical or non-classic reproductive age, as an aid
presentation of CF or when other in newborn screening, and in
mutation panels have failed to confirmatory diagnostic
identify both causative mutations. testing in newborns and
The results of the test are children.
intended to be interpreted by a The kit is not indicated for
board-certified clinical molecular' use in fetal diagnostic or pre-
geneticist or equivalent and implantation testing. The kit
should be used in conjunction is also not indicated for
with other available information stand-alone diagnostic
including clinical symptoms, purposes.
other diagnostic tests, and family
history. This test is not indicated
for use for fetal diagnostic testing,
for pre-implantation testing,
carrier screening, newborn
screening, or population

screening.
The test is intended to be used on
the Illumia MiSeqDxTM
Instrument.

Assay type Sequencing by synthesis test Qualitative nucleic acid
multiplex test

Variants Mutations and variants from the 60 CFTR mutations and 4
Detected protein coding regions ahd' variants (benign

intron/exon boundaries df the polymorphisms)
CFTR gene, including two deep
intronic mutations and two large
deletions.

Confidential 5
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MIummia; MiSeqDx Cystic Fibrosis Clinical Sequencing Assay

Characteristic Illumina Luminex (K083845)

Technology PCR-based amplification of Multiplex PCR followed by
regions of interest that are then multiplex allele specific
hybridized to a flow cell to allow primer extension for
sequencing by synthesis genotyping, hybridized to

multiplex fluorescent
microparticles, detected by
flow cytometry.

Sample Type Nucleic acid from K2EDTA Nucleic acid from whole
anticoagulated blood blood anticoagulated with

either EDTA or citrate.

Sample DNA extraction using validate d Same

Preparation laboratory method

Contra- This test is not indicated for use Not indicated for fetal
indications for fetal diagnostic testing, for diagnostic testing, for pre-

pre-implantation testing, carrier implantation testing, or for
screening, newborn. screening, or stand-alone diagnostic
population screening. purposes.

Assay Positive and negative controls Negative controls required,
Controls required, not supplied not supplied. Positive

controls recommended, not
____ ___ ___ ____ ___ ___ ____ ___ ___ supplied.

Instrument Mi~eqDx Luminex 100 or 200 IS

System _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

PERFORMANCE CHARACTERISTICS

Accuracy

Accuracy of the Illumina MiSeqDx Cystic Fibrosis Clinical Sequencing Assay was
assessed by evaluating 500 samples representing a wide variety of CFTR variants
from four separate sources"Theprimary source of accuracy data was a clinical
accuracy study conducted using a panel of 366 samples. The majority (n = 355) of

Confidential 6
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Mlummna MiSeqDx Cystic Fibrosis Clinical Sequencing Assay

samples consisted of archived, anonymized clinical gDNA specimens isolated
from human blood, the remaining 11 samples were obtained from commercially
available cell line specimens.
Data from this study was supplemented with accuracy data from 68 cell line
samples evaluated in the reproducibility study, 14 clinical samples from the
extraction method evaluation analytical study, and 52 synthetic plasmid samples.
The synthetic plasmids were designed to include the genomic context of rare
variants, and contained anywhere from I to 10 variants within the same
construct. They were linearized, diluted to genomic DNA equivalent copy
numbers, and blended with human genomic DNA samples of wild type
genotype at equivalent copy numbers to mimic a heterozygous sample.

For the MiSeqDx Cystic Fibrosis Clinical Sequencing Assay, a total of 5,206
positions were compared to the reference methods of Sanger bi-directional
sequencing and PCR testing. The genotyping results for SNV and small InDel
sites, including the PolyTG/P6IyT region, were compared to Sanger bi-directional
sequence analysis.

Two validated PCR based assays were used as the reference method for the two
large deletions in the panel. Each duplex PCR assay made use of 2 primer sets to
discriminate between wild type, heterozygous; and homozygous genotypes. One

of the primer sets was designed to flank the deletion breakpoints, whereas the
other amplified a region internal to the deletion. The two products were detected
by size separation on an agarose gel. The PCR assays were validated using a
panel of 28 samples in all (22 samples for each deletion) consisting of cell line and
blood derived gen6mic DNA samples, and syhthetic plasmids which
encompassed the WT, HET and HOM genotypes for each large deletion. The
PCR assays were confirmed to have 100% specificity and reproducibility for all
samples tested, by evaluation of PCR products on an agarose gel. The accuracy of
the PCR assays was confirmed using Sanger Sequencing and found to be 100%
for all samples.

Accuracy was determined for each genotype through three statistical measures.

Positive Agreement (PA) was calculated for each variant genotype by dividing
the number of samples with agreeing variant calls by the total number of

samples with that variant as identified by the reference methods. Negative
Agreement (NA) was calculated across all wild type (WI) positions by dividing

the number of concoidaiit'WT positions by the total number of WT positions as

Confidential 7
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Mlummna MiSeqDx Cystic Fibrosis Clinical Sequencing Assay

defined by the reference methods. Overall Agreement (GA) was calculated
across all reported positions by dividing the number of concordant WT and
variant positions by the total number of reported positions as determined by the
reference methods.

The MiSeqDx Cystic Fibrosis Clinical Sequencing Assay had a genotype-level PA
of 99.66% including the PolyTGIPolyT variants and 100%, excluding
PolyTGIPolyT variants (Table 1). The NA for all wild types was >99.99% and the
OA for all WT and variants was >99.99%. The PolyiG/PolyT variant PA was
98.44%. All results are based on initial testing. No repeat testing was done for
this study.

Accuracy of the PolyTG/PolyT variants is demonstrated in Table 2.

Confidential 8
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Mlummna MiSeq~x Cystic Fibrosis Clinical Sequencing Assay

DNA Extraction

Three commonly used, commercially available extraction methods representing
magnetic bead extraction, alcohol precipitation and silica filter column isolation
methods, were evaluated using K2EDTA anti-coagulated whole blood. A total of
14 blood samples were used during the study; two were wild type, while the
remaining samples carried unique genotypes representing 9 different variants,
including both common and rare variants. For the polyTG/polyT variation,
samples with (T)5-9 and (TG)10-12 were included. The three DNA extraction
methods were tested independently by 2 different operators who each performed
3 runs per extraction method. Each extraction was performed by each operator
on different days. The DNA concentration and A260/A280 ratio of the extracted
gDNA samples was determined using spectrophotometry. The total sample size
for each extraction method in this study was 168 (14 samples x 2
operators/extraction method x 3 runs/operator x 2 replicates/extracted gDNA
sample).

rExtraction Number of Call Accuracy Sample First

--M~h.-. samples tested Rate Pass Rate*

:'l ~ 168 >99.99% >99.99% 100%
jPrecipitation

I.Silit a Filte r 168 >99.99% >99.99% 100%
'Column Isola6tion-

LMiagneticiBead_ -> 168 >99.99% >99.99% 100%

E x tr 6 hoti n-".-

*Percent'of samples having call rate of >99% in first run.

DNA input
The DNA input range of the Illumina MiSeqDx Cystic Fibrosis Clinical

Sequencing Assay was evaluated by performing a serial dilution study using 14
representative DNA samples containing 16 unique CF variants. Each sample was
tested in duplicate at 9 DNA input levels ranging from 1250 ng to 1 ng (1250 ng,
500 ng, 250 hg, 100 ng, 50 ng, 25 ng, 10 ng, 5 ng, and 1 ng). For determination of
accuracy, sample genotypes were compared to bidirectional Sanger sequencing
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ilIlIUrnin 6a, MiSeqDx Cystic Fibrosis Clinical Sequencing Assay

data and the deletions were compared to PCR assay. 1250 ng and 25 ng were
identified as the upper and lower bound for DNA input respectively as they had
95% sample first pass rate with no incorrect calls (100% accuracy and call rate).

DNA inputs of 1250 ng, 250 ng, and 100 ng were further tested with 4
representative DNA samples and at least 20 replicates per DNA input level for
each sample (n= 4 x 20=80 samples), while the lower bound of 25 ng was tested
with 14 samples, 20 replicates for each sample (n=14 x 20=280 samples). The
accuracy and sample first pass rate was 100% at all DNA input levels.

Interfering Substances

To assess the impact of interfering substances on the Illumina MiSeqDx Cystic
Fibrosis System, the performance of the assay was evaluated in the presence and
absence of potential interferents. Sixteen whole blood specimens having unique
genotypes were included in the study. Four endogenous interfering substances
(bilirubin, cholesterol, hemoglobin, and triglycerides) were tested by spiking
them into blood specimens prior to DNA extraction. the concentration limits for
each substanceisshown in the table below. Additionally, to assess interference
resulting from blood collection (short draw), EDTA was spiked into blood
samples, and to assess interference resulting from sample preparation, the final
wash buffer from a silica filter column. isolation method was added to purified
genomic DNA.

The MiSeqDx Cystic Fibrosis Clinical Sequencing Assay achieved 100% call rate
(or all samples tested, and 100% reproducibility in genotype calls between
samples in the presence and absence of interfering substances. No interference
was observed for any of the potential interferents.

To assess the impact of rnultiplexing index primer interference, a cross
contamination study using two samples, each with unique homozygous
genotypes at 4 different genomic positions, and two respective index primers
was performed. NO change in variant calling was observed with contamination
levels <40%. The sample genotype became heterozygous when contamination
levels were >40%.'-
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Test Substance Concentration
tested in blood Concentration tested in
(upper limit) blood (lower limit)

Bilirubin 684 pmol/L 137 pmol/L

Cholesterol 13 mmol/L 2.6mmol/L

Hemoglobin 2gIL 0.4 g/L

EDTA 7.0 mg/mL 2.8mg/mL

Triglycerides 37 mmol/L 7.4 mmol/L
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DEPARTMIENT OF H EAL-1-1 &H UMAN SER%'ICKS Public Hlth Sn

IDoujunin Contfrol ('enter - W066-G6(9

Silver Spring. MD 20993.0002

November I19. 201I3

ILLUMINA, INC.
2RYAN SCHNEIDER
ASSOCIATE DIRECTOR. REGUJLATORY AFI:AIRS
5200 ILLUMINA \VAY
SAN DIEGO. CA 92122

Re: k132750
TradelDevice Name: IllUmIina, MiSeqDx Cystic Fihrosis Clinical Sequencing Assay
Regulation Number: 21 CER 866.5900
Regulation Name: Cystic fibrosis transmemrbranc conductance regulator (CFTR) gene

Mutation detection systemn
Regulatory Class: 11
Product Code: PFS
Dated: ALuust 30. 2013
Received: September 3.,2013

Dear Mr. Schneider:

We have reviewed your Section 5 10(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the indications
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of the Federal Food. Drug.
and Cosmetic Act (Act) that do not require approval of a premnarket approval application (P'MA).
You may. therefore, market the device, subject to the general controls provisions of the Act. The
general controls provisions of the Act include requirements for annual registration, listing of'
devices, good manufacturing practice, labeling, and prohibitions against misbranding and
adulteration. Please note: CDRI- does not evaluate information related to contract liability
warranties. We remind you, however, that device labeling must be truthful and not misleading.

Ifvyotir device is classified (see above) into either class 11 (Special Controls) or class III (PMA).
it may ,be subject to additionl conitrols. Existing major regulations affecting your device can be
found in the Code of Federal Regulations. Title 2 1. Parts 8'00 to 898. [In addition. FDA may
publish further announcements concerning your device in the Federal Register.

Please be advised that FDA's issuance of a substantial equiivalence determination does not mean
that FDA has niade a determination that your device complies with other rep' remnts of the Act
or any Federal statutes and regulations administered by other Federal agencies. You must
comply with all the Act's requirements. including, but not limited to: registration and listing (21
CFR Part 807); labeling (21 CER Parts 801 and 809); medical device reporting (reporting of
medical device-related adverse events) (21 CFR 803); good mianufacturing practice requirements
as set Forth in the quality systems (QS) regulation (2 I CFR P)art 820); and if-applicable, the
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Page 2-Mr. Schneider

electronic product radiation control provisions (Sections 531-542 of the Act); 21 CFR 1000-
1050.

If you desire specific advice for your device on our labeling regulations (21 CFR Parts 80! and
809), please contact the Division of Small Manufacturers, International and Consumer
Assistance at its toll-free number (800) 638 204! or (301) 796-7 100 or at its Internet address
litto://www.fda.gov/MedicaDevices/RsotrccsforYou/ndustv/defatlt.htin. Also, please note
the regulation entitled, "Misbranding by reference to premarkec notification" (2ICFR Part
807.97). For questions regarding the reporting of adverse events under the MDR regulation (21
CFR Pant 803), please go to
htp://www.fda.gov/MedicalDeviccs/Sat'etv/Rep~ortaProblei-n/defauilt.him for the CDRH's Office
of Surveillance and Biometrics/Division of Posunarket Surveillance.

You may obtain other general information on your responsibilities under the Act from the
Division of Small Manufacturers, International and Consumer Assistance at its toll-free number
(800) 638-2041 or (30!) 796-7 100 or at its Internet address
http://wwwfda.gov/MedicalDev iccs/RcsotircesforYou/I ndutstrv/dctboult.htim.

Sincerely yours,

Reena Philip -S
for

Maria M. Chan, Ph.D.
Director
Division of Immunology and Hematology Devices
Office of In Vitro Diagnostics and Radiological

Health
Center for Devices and Radiological Health

Enclosure
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510(k) Number (if known)

k132750

Device Name

Illumina MiSeqDx(TM) Cystic Fibrosis Clinical Sequencing Assay

Indications for Use (Describe)

The Illumina MiSeqDx(TM) Cystic Fibrosis Clinical Sequencing Assay is a targeted sequencing in vitro diagnostic system that
re-sequences the protein coding regions and iniman/exon boundaries of the Cystic Fibrosis Transmembrane Conductance Regulator
(CFTR) gene in genomic DNA isolated frorn human peripheral whale blood specimens collected in K2EDTA. The test detects single
nucleotide variants, and small InDels within the region sequenced, and additionally reports on two deep intronic mutations and two
large deletions. The test is intended to be used on the Illumina MiSeqDx Instrument.

The test is intended to be used as an aid in the diagnosis of individuals with suspected cystic fibrosis (CF). The test is most
appropriate when the patient has an atypical or non-classic presentation of CF or when other mutation panels have failed to identify
both causative mutations. Ihe results of the test are intended to be interpreted by a board-certified clinical molecular geneticist or
equivalent and should be used in conjunction with other available information including clinical symptoms, other diagnostic tests,
and family history. This test is not indicated for use for stand-alone diagnostic purposes, fetal diagnostic testing, for pre-imuplantation
testing, carrier screening, newborn screening, or population screening.

Type of Use (Select one or both, as applicable)

I& Prescription Use (Part 21 CFR B01 Subpart 0) 0Over-The-Counter Use (21 CFR 801 Subpart C)

PLEASE DO NOT WRITE BELOW THIS UINE - CONTINUE ON A SEPARATE PAGE IF NEEDED.

.FOR FDA USE ONLY
Concurrence of Center for Devices and Radiological Health (CDRH) (Signature)

K132750 - November 19, 2013

DonTRA--t,"' 51 o

FORM FDA 3881 (8113) Page 1 of 2 fcsftM4OE
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November 19, 2013

ILLUMINA, INC.
BRYAN SCHNEIDER
ASSOCIATE DIRECTOR. REGULATORY AFFA\IRS
5200 ILLUMINA WAY
SAN DIEGO. CA 92122

Re: k132750
Trade/Device Name: Illumina NMiScqDx Cystic Fibrosis Clinical Sequencing Assay
Regulation Number: 21 CFR 866,5900
Regulation Name: Cystic fibrosis transmemcnbraine conductanice reuLliator (CF-TR) gene

mu1.tation detection1 system1
Regulatory Class: 11
Product Code: PFS
Dated: Augoust 30, 20 13
Reccived: September 3. 201 3

Dear Mr. Schneider:

We have reviewed your Section 5 1 0)(k) premarket notil-Ication of intent to miarket the device
referenced above and have determined the device is substantially equivalent (For the indications
for use stated in the enlosure-) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date Of the Mledical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of thle Federal Food. Drug,
and Cosmetic Act (Act) that do not require approval of a premarket approval application (P)MA).
YOU may. therefore, market the device, subject to the general controls provisions of the Act. The
general controls provisions of the Act include requirements flor annual re-istration. listing of'
devices, good mainuacturing practice, labeling, and prohibitions aintmisbranding and
adulteration. Please note: CDRI-l does not evalate inlform11ation related to contract liability
*warranties. We remind YOU, however, that device labeling mu1Lst be tRitlful1 anld not niisleaclng.

If yotur device is classified (see above) into either class I1 (Special Controls) or class Ill (PMIVA),
*it may be subject to additional controls. Existing major regulations aff~ecting your device can be

foun1d in the Code of Federal Regulationls, Title 21. Parts 800 to 898. In addition. FDA may
puiblish further ann1ouncemlenits conlcerning your device in the Federal Regtister.

Please be advised that FDA's issuance of a substantial eqluivalence determination dloes not mecan
that FDA has made a determinationl that youir device complies with other requirements of the Act
or any Federal statutes and regulations administered by other Federal agencies. YOU mu1Lst

comply with all the Act's requiremlents, inlu~ding, huit no0t limited to: ieg istration andI listing (2 1
CFR Part 807); labeling (21 CFR Parts 801 and 809); medical device reporting (reporting of'
medical device-related adverse events) (21 CF7R 803); good m1anlUflctUring practice reqJuirements
as set Forth in the quality systems (QS) regulation (21 CFR Pairt 820); and if applicable, the
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electronic product radiation control provisions (Sections 53 1-542 of the Act); 21 CFR 1000-
1050.

If you desire spedific advice for your device on our labeling regulations (21 CFR Parts 801 and
809), please contact the Division of Small Manufacturers, International and Consumer
Assistance at its toll1-free number (800) 638 2041 or (301) 796-7100 or at its Internet address
littp://www.fda.gov/MedicalDevices/ResouircesforYOLI/Industrv/default.htin. Also, please note
the regulation entitled, "Misbranding by reference to premarket notification" (21CFR Part
807.97). For questions regarding the reporting of adverse events under the MDR regulation (21
CFR Part 803), please go to
http://www.fda.gov/MedicalDevices/Sa l'ety/Repoi-taProblei-n/defa It. htmi for the CDRI-'s Office
of Surveillance and Biometrics/Division of Postmarket Surveillance.

You may obtain other general information on your responsibilities under the Act from the
Division of Small Manufacturers, International and Consumer Assistance at its toll-free number
(800) 638-2041 or (301) 796-7 100 or at its Internet address
http://www.fda..uov/MedicalDevices/RCSOuircesfo-Youi/indtistrv/d l'alt.htr-n.

Sincerely yours,

Reena Philip -S
for

Maria M. Chan, Ph.D.
Director
Division of Immunology and Hematology Devices
Office of In Vitro Diagnostics and Radiological

Health
Center for Devices and Radiological Health

Enclosure
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Form Approved: 0MB No. 0910-0120

510(k) Number (if known)

k132750

Device Name

Illumina MiSeqDx(TM) Cystic Fibrosis Clinical Sequencing Assay

Indications for Use (Describe)

The Illumina MiSeqDx(TM) Cystic Fibrosis Clinical Sequencing Assay is a targeted sequencing in vitro diagnostic system that
re-sequences the protein coding regions and intron/exon boundaries of the Cystic Fibrosis Transmembrane Conductance Regulator
(CFTR) gene in genomic DNA isolated from human peripheral whole blood specimens collected in K2EDTA. The test detects single
nucleotide variants, and small InDels within the region sequenced, and additionally reports on two deep intronic mutations and two
large deletions. The test is intended to be used on the Illumina MiSeqDx Instrument.

The test is intended to be used as an aid in the diagnosis of individuals with suspected cystic fibrosis (CF). The test is most

appropriate when the patient has an atypical or non-classic presentation of CF or when other mutation panels have failed to identify'

both causative mutations. The results of the test are intended to be interpreted by a board-certified clinical molecular geneticist or

equivalent and should be used in conjunction with other available information including clinical symptoms, other diagnostic tests,

and family history. This test is not indicated for use for stand-alone diagnostic purposes, fetal diagnostic testing, for pre-implantation

testing, carrier screening, newborn screening, or population screening.

Type of Use (Select one or both, as applicable)

I~Prescription use (Part 21 CFR 801 Subpart D) IZ Over-The-Counter Use (21 CFR 801 Subpart C)

PLEASE DO NOT WRITE BELOW THIS LINE - CONTINUE ON A SEPARATE PAGE IF NEEDED.

FOR FDA USE ONLY

Concurrence of Center for Devices and Radiological Health (CDRH) (Signature)

K132750 -.November 19, 2013

DonaMo-coe -

FORM FDA 3881 (9113) Page 1 of 2. nC~sc oi44674o EF
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The following information is not intended to serve as a comprehensive review. 

510(k) Number:  _____________  Date Received by DCC:  __________   

Lead Reviewer Name: ____________________ Branch: _________ Division: ______  Office: _________ 

Note: If an element is left blank on the checklist, it does not mean the checklist is incomplete; it means 
the reviewer did not assess the element during RTA and that element will be assessed during substantive 
review. 

 Preliminary Questions 

       Answers in the shaded blocks indicate consultation with Center advisor is needed. Yes No 

1. Is the product a device (per section 201(h) of the FD&C Act) or a combination 
product (per 21 CFR 3.2(e)) with a device constituent part subject to review in a 
510(k)? 

If it appears not to be a device (per section 201(h) of the FD&C Act) or such a combination 
product, or you are unsure, consult with the CDRH Jurisdictional Officer or the CBER 
Office Jurisdiction Liaison to determine the appropriate action, and inform division 
management.  Provide a summary of the Jurisdictional Officer’s/Liaison’s determination. If 
the product does not appear to be a device or such a combination product, mark “No.” 

Comments: 

2. Is the application with the appropriate Center? 

If the product is a device or a combination product with a device constituent part, is it 
subject to review by the Center in which the submission was received?  If you believe the 
application is not with the appropriate Center or you are unsure, consult with the CDRH 
Jurisdictional Officer or CBER Office Jurisdiction Liaison to determine the appropriate 
action and inform your division management.  Provide a summary of the Jurisdictional 
Officer’s/Liaison’s determination.  If application should not be reviewed by your Center 
mark “No.” 

Comments: 

3. If a Request for Designation (RFD) was submitted for the device or combination 
product with a device constituent part and assigned to your center, identify the 
RFD # and confirm the following: 
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Acceptance Checklist for Traditional 510(k) 
 

a) Is the device or combination product the same (e.g., design, formulation) 
as that presented in the RFD submission? 

b) Are the indications for use for the device or combination product 
identified in the 510(k) the same as those identified in the RFD 
submission? 

If you believe the product or the indications presented in the 510(k) have changed from the 
RFD, or you are unsure, consult with the CDRH Jurisdictional Officer or appropriate 
CBER Jurisdiction Liaison to determine the appropriate action and inform your division 
management.  Provide summary of Jurisdictional Officer’s/Liaison’s determination.    

If the answer to either question above is no, mark “No.”  If there was no RFD, skip this 
question. 

Comments: 

4. Is this device type eligible for a 510(k) submission?  

If a 510(k) does not appear to be appropriate (e.g., Class III type and PMA required, or 
Class I or II type and 510(k)-exempt), you should consult with the CDRH 510(k) Program 
Director or appropriate CBER staff during the acceptance review.  If 510(k) is not the 
appropriate regulatory submission, mark “No.” 

Comments: 

5. Is there a pending PMA for the same device with the same indications for use? 

If yes, consult division management and the CDRH 510(k) Program Director or appropriate 
CBER staff to determine the appropriate action. 

Comments: 

6. If clinical studies have been submitted, is the submitter the subject of an 
Application Integrity Policy (AIP)? 

If yes, consult with the CDRH Office of Compliance/Division of Bioresearch Monitoring 
(OC/DBM - BIMO) or CBER Office of Compliance and Biologics Quality/Division of 
Inspections and Surveillance/Bioresearch Monitoring Branch (OCBQ/DIS/BMB) to 
determine the appropriate action.  Check on web at 
http://www.fda.gov/ICECI/EnforcementActions/ApplicationIntegrityPolicy/ucm134453.ht
m.   

If the answer to 1 or 2 appears to be “No,” then stop review of the 510(k) and issue the “Original Jurisdictional Product” letter. 

If the answer to 3a or 3b appears to be “No,” then stop the review and contact the CDRH Jurisdictional Officer or CBER 

Office of Jurisdiction Liaison.  

If the answer to 4 is “No”, the lead reviewer should consult division management and other Center resources to determine the 

appropriate action.   

If the answer to 5 is “Yes,” then stop review of the 510(k), contact the CDRH 510(k) Staff and PMA Staff, or appropriate 

CBER staff. 
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If the answer to 6 is “Yes,” then contact CDRH/OC/DBM – BIMO or CBER/OCBQ/DIS/BMB, provide a summary of the 

discussion with the BIMO Staff, and indicate BIMO’s recommendation/action. 

Acceptance Checklist for Traditional 510(k) 
 

 

 

Organizational Elements 

 Failure to include these items alone generally should not result in an RTA designation 
Yes No 

a. Submission contains Table of Contents  
b. Each section is labeled (e.g., headings or tabs designating Device Description section, 
Labeling section, etc.) 
c. All pages of the submission are numbered 
All pages should be numbered in such a manner that information can be referenced by page 
number.  This may be done either by consecutively numbering the entire submission, or 
numbering the pages within a section (e.g., 12-1, 12-2…). 
d. Type of 510(k) is identified– traditional, abbreviated, or special 
If type of 510(k) is not designated, review as a traditional 

 

Comments: 

Elements of a Complete Submission (RTA Items) 
(21 CFR 807.87 unless otherwise indicated) 

Submission should be designated RTA if not addressed 

Check “Yes” if item is present, “N/A” if it is not needed and “No” if it is not included but needed. 

· Any “No” answer will result in a “Refuse to Accept” decision. 

· Each element on the checklist should be addressed within the 

submission. The submitter may provide a rationale for omission for 

any criteria that are deemed not applicable. If a rationale is provided, 

the criterion is considered present (Yes). An assessment of the 

rationale will be considered during the review of the submission.  

Yes N/A No 

A. Administrative  

1. All content used to support the submission is written in English 

(including translations of test reports, literature articles, etc.)  

Comments: 

2. Submission identifies the following (such as in CDRH Premarket 

Review Submission Cover Sheet (Form 3514) or 510(k) cover letter):  

a. Device trade name or proprietary name  

b. Device common name  
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Acceptance Checklist for Traditional 510(k) 
 

Elements of a Complete Submission (RTA Items)
(21 CFR 807.87 unless otherwise indicated)

Submission should be designated RTA if not addressed

Check “Yes” if item is present, “N/A” if it is not needed and “No” if it is not included but needed.

· Any “No” answer will result in a “Refuse to Accept” decision.

· Each element on the checklist should be addressed within the 

submission. The submitter may provide a rationale for omission for 

any criteria that are deemed not applicable. If a rationale is provided, 

the criterion is considered present (Yes). An assessment of the 

rationale will be considered during the review of the submission. 

Yes N/A No

c. Device class and panel or 

Classification regulation or 

Statement that device has not been classified with rationale for 

that conclusion 

Comments: 

3. Submission contains Indications for Use Statement with Rx and/or OTC 

designated (see also 21 CFR 801.109) 

Submitter should use format appropriate for the reviewing 
Center/Office (CDRH/ODE, CDRH/OIVD, CBER/OBRR, 
CBER/OCTGT).  If not provided in correct format, request the correct 
format during substantive review. 

Comments: 

4. Submission contains 510(k) Summary or 510(k) Statement 

Either a) or b) must be answered “Yes” to be considered complete.  

Identify any missing element(s) in Comments. 

a. Summary contains all elements per 21 CFR 807.92  

See also 510(k) Summary Checklist 

b. Statement contains all elements per 21 CFR 807.93  

Comments: 

5. Submission contains Truthful and Accuracy Statement per 21 CFR 

807.87(k)  

See recommended format. Select “Yes” if statement is present and 

includes the text in the recommended format, and is signed by a 
responsible person of the firm (not consultant). 

 

Comments: 
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Acceptance Checklist for Traditional 510(k) 
 

Elements of a Complete Submission (RTA Items)
(21 CFR 807.87 unless otherwise indicated)

Submission should be designated RTA if not addressed

Check “Yes” if item is present, “N/A” if it is not needed and “No” if it is not included but needed.

· Any “No” answer will result in a “Refuse to Accept” decision.

· Each element on the checklist should be addressed within the 

submission. The submitter may provide a rationale for omission for 

any criteria that are deemed not applicable. If a rationale is provided, 

the criterion is considered present (Yes). An assessment of the 

rationale will be considered during the review of the submission. 

Yes N/A No

6. Submission contains Class III Summary and Certification  

See recommended content. Form should be signed by a responsible 
person of the firm, not a consultant. Select “N/A” only if submission is 

not a Class III 510(k).  

Comments: 

7. Submission contains clinical data  

Select “N/A” if the submission does not contain clinical data. If “N/A” 

is selected, parts a and b below are omitted from the checklist. 

a. Submission includes completed Financial Certification (FDA 

Form 3454) or Disclosure (FDA Form 3455) information for 

each covered clinical study included in the submission.   

Select “N/A” if the submitted clinical data is not a “covered 

clinical study” as defined in the Guidance for Industry- 

Financial Disclosures by Clinical Investigators 

b. Submission includes completed Certification of Compliance 

with requirements of ClinicalTrials.gov Data Bank (FDA Form 

3674) (42 U.S.C. 282(j)(5)(B)) for each applicable device 

clinical trial included in the submission. 

Select “N/A” if the submitted clinical data is not an “applicable 

device clinical trial” as defined in Title VIII of FDAAA, Sec. 

801(j) 

Comments: 

8. If submission references use of a national or international standard as 

part of demonstration of substantial equivalence, submission contains 

complete Standards Data Report for 510(k)s (FDA Form 3654)  

There should be a completed form for each referenced national or 

international standard. 

Select “N/A” only if submission does not reference any standards. 

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118

http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/HowtoMarketYourDevice/PremarketSubmissions/PremarketNotification510k/ucm142662.htm
http://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Forms/UCM048304.pdf
http://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Forms/UCM048304.pdf
http://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Forms/UCM048310.pdf
http://www.fda.gov/RegulatoryInformation/Guidances/ucm126832.htm
http://www.fda.gov/RegulatoryInformation/Guidances/ucm126832.htm
http://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Forms/UCM048364.pdf
http://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Forms/UCM048364.pdf
http://www.gpo.gov/fdsys/pkg/PLAW-110publ85/pdf/PLAW-110publ85.pdf
http://www.gpo.gov/fdsys/pkg/PLAW-110publ85/pdf/PLAW-110publ85.pdf
http://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Forms/UCM081667.pdf
mlopez
Typewritten Text
Section 1.5 has statement of NA

mlopez
Typewritten Text
X

mlopez
Typewritten Text
X

mlopez
Typewritten Text
X

mlopez
Typewritten Text
Section 1.6 and 1.8

mlopez
Typewritten Text

mlopez
Typewritten Text
X

mlopez
Typewritten Text
X



Contains Nonbinding Recommendations 

Acceptance Checklist for Traditional 510(k) 
 

Elements of a Complete Submission (RTA Items)
(21 CFR 807.87 unless otherwise indicated)

Submission should be designated RTA if not addressed

Check “Yes” if item is present, “N/A” if it is not needed and “No” if it is not included but needed.

· Any “No” answer will result in a “Refuse to Accept” decision.

· Each element on the checklist should be addressed within the 

submission. The submitter may provide a rationale for omission for 

any criteria that are deemed not applicable. If a rationale is provided, 

the criterion is considered present (Yes). An assessment of the 

rationale will be considered during the review of the submission. 

Yes N/A No

Comments: 

9.  The submission identifies prior submissions for the same device for 

which FDA provided feedback related to the data or information needed 

to support substantial equivalence (e.g., submission numbers for Pre-

Submission, IDE, prior not substantially equivalent (NSE) 

determination, prior 510(k) that was deleted or withdrawn) or states that 

there were no prior submissions for the subject device.  

This information may be included in the Cover Letter (i.e., as a 
statement that there were no prior submissions for the device or a 
listing of the number(s) of the prior submissions). Alternatively, a list of 
submission numbers may be found in Section F (prior related 
submissions section) of the CDRH Coversheet form (Form 3514) to 
address this criterion. Please be advised that if this section of the form 
is left blank, it should not be considered a statement that there were no 
prior submissions.     

a. If there were prior submissions, the submitter has identified where 

in the current submission any issues related to a determination of 

substantial equivalence outlined in prior communications are 

addressed.  

To address this criterion, the submission may include a separate 
section with the prior submission number(s), a copy of the FDA 
feedback (e.g., letter, meeting minutes), and a statement of how or 
where in the submission this prior feedback was addressed. Note 
that the adequacy of how the feedback was addressed should be 
assessed during the substantive review. For additional information 

regarding the Pre-Submission process, please refer to the Draft 

Guidance “Medical Devices: The Pre-Submission Program and 

Meetings with FDA Staff.”  

(http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidan

ce/GuidanceDocuments/ucm3 
10375.htm).  Once finalized, this guidance will represent the 
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Contains Nonbinding Recommendations 

Acceptance Checklist for Traditional 510(k) 
 

Elements of a Complete Submission (RTA Items)
(21 CFR 807.87 unless otherwise indicated)

Submission should be designated RTA if not addressed

Check “Yes” if item is present, “N/A” if it is not needed and “No” if it is not included but needed.

· Any “No” answer will result in a “Refuse to Accept” decision.

· Each element on the checklist should be addressed within the 

submission. The submitter may provide a rationale for omission for 

any criteria that are deemed not applicable. If a rationale is provided, 

the criterion is considered present (Yes). An assessment of the 

rationale will be considered during the review of the submission. 

Yes N/A No

Agency’s current thinking on this topic. 
Select “N/A” if the submitter states there were no prior 

submissions in criterion above.   

Comments: 

B. Device Description  

10. a. If there are requirements regarding the device description, such as 

special controls, in a device-specific regulation that are applicable 

to the device, the submission includes device description 

information to establish that the submitter has followed the 

device-specific requirement. 

Select “N/A” if there are no applicable requirements in a device-

specific regulation. Select “No” if the submission does not include 

a rationale for any omitted information.  Note that the adequacy of 

how such requirements have been addressed should be assessed 

during the substantive review.   

b. If there is a device-specific guidance, other than a special controls 

guidance document, applicable to the device, the submission 

includes device description information to establish that the 

submitter has addressed the recommendations or otherwise has 

met the applicable statutory or regulatory criteria through an 

alternative approach. 

Select “N/A” if there is no applicable device-specific guidance. 

Select “No” if the submission does not include a rationale for any 

omitted information or any alternative approach as outlined 

above.  Note that the adequacy of how recommendations in a 

device-specific guidance, etc., have been addressed should be 

assessed during the substantive review.   

Comments: 
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Contains Nonbinding Recommendations 

Acceptance Checklist for Traditional 510(k) 
 

Elements of a Complete Submission (RTA Items)
(21 CFR 807.87 unless otherwise indicated)

Submission should be designated RTA if not addressed

Check “Yes” if item is present, “N/A” if it is not needed and “No” if it is not included but needed.

· Any “No” answer will result in a “Refuse to Accept” decision.

· Each element on the checklist should be addressed within the 

submission. The submitter may provide a rationale for omission for 

any criteria that are deemed not applicable. If a rationale is provided, 

the criterion is considered present (Yes). An assessment of the 

rationale will be considered during the review of the submission. 

Yes N/A No

11. Descriptive information is present and consistent within the submission 

(e.g., the device description section is consistent with the device 

description in the labeling), including: 

a. A description of the principle of operation and mechanism of 

action for achieving the intended effect. 

b. A description of proposed conditions of use, such as surgical 

technique for implants; anatomical location of use; user interface; 

how the device interacts with other devices; and/or how the device 

interacts with the patient. 

c. A list and description of each device for which clearance is 

requested. 

Select “N/A” if there is only one device or model. “Device” may 

refer to models, part numbers, or various sizes, etc. 

Comments: 

12. Submission contains representative engineering drawing(s), schematics, 

illustrations and/or figures of the device that are clear, legible, labeled, 

and include dimensions. 

In lieu of drawings, schematics, etc. of each device to be 

marketed, ”representative” drawings, etc. may be provided, where 

“representative” is intended to mean that the drawings, etc. provided 

capture the differences in design, size, and other important 

characteristics of the various models, sizes, or versions of the 

device(s) to be marketed.  

Select “N/A” if the submitter provided a rationale for why the 

submission does not contain engineering drawings, schematics, etc. 

(e.g., device is a reagent and figures are not pertinent to describe the 

device). 

Comments: 
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Contains Nonbinding Recommendations 

Acceptance Checklist for Traditional 510(k) 
 

Elements of a Complete Submission (RTA Items)
(21 CFR 807.87 unless otherwise indicated)

Submission should be designated RTA if not addressed

Check “Yes” if item is present, “N/A” if it is not needed and “No” if it is not included but needed.

· Any “No” answer will result in a “Refuse to Accept” decision.

· Each element on the checklist should be addressed within the 

submission. The submitter may provide a rationale for omission for 

any criteria that are deemed not applicable. If a rationale is provided, 

the criterion is considered present (Yes). An assessment of the 

rationale will be considered during the review of the submission. 

Yes N/A No

13. If device is intended to be marketed with multiple components, 

accessories, and/or as part of a system, 

Select “N/A” if the device is not intended to be marketed with multiple 
components, accessories, and/or as part of a system. 

a. Submission includes a list of all components and accessories 

to be marketed with the subject device. 

b.  Submission includes a description (as detailed in item 11.a. 

and b. and 12 above) of each component or accessory. 

Select “N/A” if the component(s)/accessory(ies) has been 

previously cleared, or is exempt, and the proposed 

indications for use are consistent with the cleared 

indications. 

c. A 510(k) number is provided for each component or accessory 

that received a prior 510(k) clearance. 

Select “N/A” if the submission states that the component(s)/ 

accessory(ies) does not have a prior 510(k) clearance or the 

component(s)/accessory(ies) is 510(k) exempt. 

Comments: 

C. Substantial Equivalence Discussion   

14. Submitter has identified a predicate(s) device 

a. Predicate’s 510(k) number, trade name, and model number (if 

applicable) provided. 

For predicates that are preamendments devices, information is 

provided to document preamendments status.   

Information regarding documenting preamendment status is 

available online 

(http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidan

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118

http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/ComplianceActivities/ucm072746.htm
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/ComplianceActivities/ucm072746.htm
mlopez
Typewritten Text
X

mlopez
Typewritten Text
X

mlopez
Typewritten Text
X

mlopez
Typewritten Text
Section 3.6

mlopez
Typewritten Text
X

mlopez
Typewritten Text
X



Contains Nonbinding Recommendations 

Acceptance Checklist for Traditional 510(k) 
 

Elements of a Complete Submission (RTA Items)
(21 CFR 807.87 unless otherwise indicated)

Submission should be designated RTA if not addressed

Check “Yes” if item is present, “N/A” if it is not needed and “No” if it is not included but needed.

· Any “No” answer will result in a “Refuse to Accept” decision.

· Each element on the checklist should be addressed within the 

submission. The submitter may provide a rationale for omission for 

any criteria that are deemed not applicable. If a rationale is provided, 

the criterion is considered present (Yes). An assessment of the 

rationale will be considered during the review of the submission. 

Yes N/A No

ce/ComplianceActivities/ucm072746.htm).  

b. The identified predicate(s) is consistent throughout the submission 

(i.e., the predicate(s) identified in the Substantial Equivalence 

section is the same as that listed in the 510(k) Summary (if 

applicable) and that used in comparative performance testing. 

Comments: 

15. Submission includes a comparison of the following for the predicate(s) 

and subject device 

a. Indications for use 

b. Technology, including features, materials, and principles of 

operation 

Comments: 

16. Submission includes an analysis of why any differences between the 

subject device and predicate(s) do not render the device NSE (e.g., does 

not constitute a new intended use; and any differences in technological 

characteristics are accompanied by information that demonstrates the 

device is as safe and effective as the predicate and do not raise different 

questions of safety and effectiveness than the predicate), affect safety or 

effectiveness, or raise different questions of safety and effectiveness 

(see section 513(i)(1)(A) of the FD&C Act and 21 CFR 807.87(f)) 

If there is no difference between the subject and predicate(s) with 
respect to indications for use or technology, this should be explicitly 
stated, in which case “N/A” should be selected. Select “No” only if the 

submission does not include an analysis of differences as described 

above or a statement that there are no differences. Note that the 

adequacy of the analysis should be assessed during the substantive 

review; only the presence of such an analysis is required for 

acceptance. In addition, note that due to potential differences in 
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Contains Nonbinding Recommendations 

Acceptance Checklist for Traditional 510(k) 
 

Elements of a Complete Submission (RTA Items)
(21 CFR 807.87 unless otherwise indicated)

Submission should be designated RTA if not addressed

Check “Yes” if item is present, “N/A” if it is not needed and “No” if it is not included but needed.

· Any “No” answer will result in a “Refuse to Accept” decision.

· Each element on the checklist should be addressed within the 

submission. The submitter may provide a rationale for omission for 

any criteria that are deemed not applicable. If a rationale is provided, 

the criterion is considered present (Yes). An assessment of the 

rationale will be considered during the review of the submission. 

Yes N/A No

manufacturing that may not be known to the submitter, the fact that no 
differences are identified does not necessarily mean that no 
performance testing is needed. 

Comments: 

D. Proposed Labeling (see also 21 CFR part 801) 

If in vitro diagnostic (IVD) device, criteria 17, 18, and 19 may be omitted. 
These criteria will be omitted from the checklist if “N/A” is selected.  IVD 
labeling is addressed in section 21 below.   

 

17. Submission includes proposed package labels and labeling (e.g., 

instructions for use, package insert, operator’s manual) that include a 

description of the device, its intended use, and the directions for use  

a. Indications for use are stated in labeling  and are identical to 

Indications for Use form and 510(k) Summary (if 510(k) 

Summary provided) 

b.  Submission includes directions for use that 

- include statements of all conditions, purposes or uses for 

which the device is intended (e.g., hazards, warnings, 

precautions, contraindications)  (21 CFR 801.5) AND 

- Includes directions for layperson (see 21 CFR 801.5) OR 

submission states that device qualifies for exemption per 21 

CFR 801 Subpart D 

Comments: 

18. If indicated for prescription use, labeling includes the prescription use 

statement (see 21 CFR 801.109(b)(1)) or “Rx only” symbol [See also 

Alternative to Certain Prescription Device Labeling Requirements] 

Select “N/A” if not indicated for prescription use. 
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Contains Nonbinding Recommendations 

Acceptance Checklist for Traditional 510(k) 
 

Elements of a Complete Submission (RTA Items)
(21 CFR 807.87 unless otherwise indicated)

Submission should be designated RTA if not addressed

Check “Yes” if item is present, “N/A” if it is not needed and “No” if it is not included but needed.

· Any “No” answer will result in a “Refuse to Accept” decision.

· Each element on the checklist should be addressed within the 

submission. The submitter may provide a rationale for omission for 

any criteria that are deemed not applicable. If a rationale is provided, 

the criterion is considered present (Yes). An assessment of the 

rationale will be considered during the review of the submission. 

Yes N/A No

Comments: 

 19. General labeling provisions  

a. Labeling includes name and place of business of the manufacturer, 

packer, or distributor (21 CFR 801.1) 

b. Labeling includes device common or usual name (21 CFR 801.61) 

Select “N/A” if device is for prescription use only. 

Comments: 

20. a. If there are requirements regarding labeling, such as special 

controls, in a device-specific regulation that are applicable to the 

device, the submission includes labeling to establish that the 

submitter has followed the device-specific requirement. 

Select “N/A” if there are no applicable requirements in a device-

specific regulation. Select “No” if the submission does not include 

a rationale for any omitted information.  Note that the adequacy of 

how such requirements have been addressed should be assessed 

during the substantive review.   

b. If there is a device-specific guidance, other than a special controls 

guidance document, applicable to the device, the submission 

includes labeling to establish that the submitter has addressed the 

recommendations or otherwise has met the applicable statutory or 

regulatory criteria through an alternative approach. 

Select “N/A” if there is no applicable device-specific guidance. 

Select “No” if the submission does not include a rationale for any 

omitted information or any alternative approach as outlined 

above.  Note that the adequacy of how recommendations in a 

device-specific guidance have been addressed should be assessed 

during the substantive review.   
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Contains Nonbinding Recommendations 

Acceptance Checklist for Traditional 510(k) 
 

Elements of a Complete Submission (RTA Items)
(21 CFR 807.87 unless otherwise indicated)

Submission should be designated RTA if not addressed

Check “Yes” if item is present, “N/A” if it is not needed and “No” if it is not included but needed.

· Any “No” answer will result in a “Refuse to Accept” decision.

· Each element on the checklist should be addressed within the 

submission. The submitter may provide a rationale for omission for 

any criteria that are deemed not applicable. If a rationale is provided, 

the criterion is considered present (Yes). An assessment of the 

rationale will be considered during the review of the submission. 

Yes N/A No

c. If there is a special controls document applicable to the device, 

the submission includes labeling to establish that the submitter 

has complied with the particular mitigation measures set forth in 

the special controls document or uses alternative mitigation 

measures but provides a rationale to demonstrate that those 

alternative measures identified by the firm will provide at least an 

equivalent assurance of safety and effectiveness. 

Select “N/A” if there is no applicable special controls document. 

Select “No” if the submission does not include a rationale for any 

omitted information or any alternative approach as outlined 

above.  Note that the adequacy of how mitigation measures in a 

special controls document have been addressed should be 

assessed during the substantive review.   

Comments: 

21. If the device is an in vitro diagnostic device, provided labeling includes 

all applicable information required per 21 CFR 809.10. 

Select “N/A” if not an in vitro diagnostic device. 

E. Sterilization 

If in vitro diagnostic (IVD) device and sterilization is not applicable, select 

“N/A.”  The criteria in this section will be omitted from the checklist if “N/A” 

is selected.   

Submission states that the device and/or accessories are: (one of the below must be checked)  

 provided sterile  

 provided non-sterile but sterilized by the end user 

 non-sterile when used  

 

This information will determine whether and what type of additional information may be 

necessary for a substantial equivalence determination. 

If “non-sterile when used” is selected, the sterility-related criteria below are omitted from 
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Contains Nonbinding Recommendations 

Acceptance Checklist for Traditional 510(k) 
 

Elements of a Complete Submission (RTA Items)
(21 CFR 807.87 unless otherwise indicated)

Submission should be designated RTA if not addressed

Check “Yes” if item is present, “N/A” if it is not needed and “No” if it is not included but needed.

· Any “No” answer will result in a “Refuse to Accept” decision.

· Each element on the checklist should be addressed within the 

submission. The submitter may provide a rationale for omission for 

any criteria that are deemed not applicable. If a rationale is provided, 

the criterion is considered present (Yes). An assessment of the 

rationale will be considered during the review of the submission. 

Yes N/A No

the checklist. 
If information regarding the sterility status of the device is not provided, select “No.” 

Comments: 

22. Assessment of the need for sterilization information 

a. Identification of device, and/or accessories, and/or components 

that are provided sterile. 

b. Identification of device, and/or accessories, and/or components 

that are end user sterilized 

c. Identification of device, and/or accessories, and/or components 

that are reusable and cleaning/disinfection instructions are 

provided. 

Comments: 

 23. If the device, and/or accessory, and/or a component is provided sterile: 

Select “N/A” if no part of the device, accessories, or components is 

provided sterile, otherwise complete a-e below. 

a. Sterilization method is stated for each component (including 

parameters such as dry time for steam sterilization, radiation dose, 

etc.) 

b. A description of method to validate the sterilization parameters 

(e.g., half-cycle method and full citation of FDA-recognized 

standard, including date) is provided for each proposed 

sterilization method.  

Note, the sterilization validation report is not required. 

c. For devices sterilized using chemical sterilants such as ethylene 

oxide (EO) and hydrogen peroxide, submission states maximum 
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Contains Nonbinding Recommendations 

Acceptance Checklist for Traditional 510(k) 
 

Elements of a Complete Submission (RTA Items)
(21 CFR 807.87 unless otherwise indicated)

Submission should be designated RTA if not addressed

Check “Yes” if item is present, “N/A” if it is not needed and “No” if it is not included but needed.

· Any “No” answer will result in a “Refuse to Accept” decision.

· Each element on the checklist should be addressed within the 

submission. The submitter may provide a rationale for omission for 

any criteria that are deemed not applicable. If a rationale is provided, 

the criterion is considered present (Yes). An assessment of the 

rationale will be considered during the review of the submission. 

Yes N/A No

levels of sterilant residuals remaining on the device and sterilant 

residual limits. 

Select “N/A” if not sterilized using chemical sterilants. 

d. Submission includes description of packaging and packaging 

contents (e.g., if multiple devices are included within the same 

package, Tyvek packaging, etc.)    

e. Sterility Assurance Level  (SAL) stated 

Comments: 

24. If the device, and/or accessory, and/or a component is end user 

sterilized:  

Select “N/A” if no part of the device, accessories, or components are 

end user sterilized, otherwise complete a-d below. 

a. Sterilization method is stated for each component (including 

parameters such as dry time for steam sterilization, radiation dose, 

etc.) 

b. A description of method to validate the sterilization parameters 

(e.g., half-cycle method and full citation of FDA-recognized 

standard, including date) is provided for each proposed 

sterilization method.  

Note, the sterilization validation is not required.   

c. Submission includes description of packaging and packaging 

contents (e.g., if multiple devices are included within the same 

package, Tyvek packaging, etc.)    

d. Submission includes sterilization instructions for end user 

Comments: 

25. a. If there are requirements regarding sterility, such as special 

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Contains Nonbinding Recommendations 

Acceptance Checklist for Traditional 510(k) 
 

Elements of a Complete Submission (RTA Items)
(21 CFR 807.87 unless otherwise indicated)

Submission should be designated RTA if not addressed

Check “Yes” if item is present, “N/A” if it is not needed and “No” if it is not included but needed.

· Any “No” answer will result in a “Refuse to Accept” decision.

· Each element on the checklist should be addressed within the 

submission. The submitter may provide a rationale for omission for 

any criteria that are deemed not applicable. If a rationale is provided, 

the criterion is considered present (Yes). An assessment of the 

rationale will be considered during the review of the submission. 

Yes N/A No

controls, in a device-specific regulation that are applicable to the 

device, the submission includes sterility information to establish 

that the submitter has followed the device-specific requirement. 

Select “N/A” if there are no applicable requirements in a device-

specific regulation. Select “No” if the submission does not include 

a rationale for any omitted information.  Note that the adequacy of 

how such requirements have been addressed should be assessed 

during the substantive review.   

b. If there is a device-specific guidance, other than a special controls 

guidance document, applicable to the device, the submission 

includes sterility information to establish that the submitter has 

addressed the recommendations or otherwise has met the 

applicable statutory or regulatory criteria through an alternative 

approach. 

Select “N/A” if there is no applicable device-specific guidance. 

Select “No” if the submission does not include a rationale for any 

omitted information or any alternative approach as outlined 

above.  Note that the adequacy of how recommendations in a 

device-specific guidance have been addressed should be assessed 

during the substantive review.   

c. If there is a special controls document applicable to the device, 

the submission includes sterility information to establish that the 

submitter has complied with the particular mitigation measures 

set forth in the special controls document or uses alternative 

mitigation measures but provides a rationale to demonstrate that 

those alternative measures identified by the firm will provide at 

least an equivalent assurance of safety and effectiveness. 

Select “N/A” if there is no applicable special controls document. 

Select “No” if the submission does not include a rationale for any 

omitted information or any alternative approach as outlined 

above.  Note that the adequacy of how mitigation measures in a 
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Contains Nonbinding Recommendations 

Acceptance Checklist for Traditional 510(k) 
 

Elements of a Complete Submission (RTA Items)
(21 CFR 807.87 unless otherwise indicated)

Submission should be designated RTA if not addressed

Check “Yes” if item is present, “N/A” if it is not needed and “No” if it is not included but needed.

· Any “No” answer will result in a “Refuse to Accept” decision.

· Each element on the checklist should be addressed within the 

submission. The submitter may provide a rationale for omission for 

any criteria that are deemed not applicable. If a rationale is provided, 

the criterion is considered present (Yes). An assessment of the 

rationale will be considered during the review of the submission. 

Yes N/A No

special controls document have been addressed should be 
assessed during the substantive review.   

Comments: 

F. Shelf Life  

26. Proposed shelf life/ expiration date stated 

Select “N/A” if the device is not provided sterile and the submitter 

states that storage conditions could not affect device safety or 
effectiveness. 

Comments: 

27. For sterile device, submission includes summary of methods used to 

establish that device sterility will remain substantially equivalent to that 

of the predicate through the proposed shelf life, or a rationale for why 

testing to establish shelf life is not applicable. 

Select “N/A” if the device is not provided sterile.  

Comments: 

28. Submission includes summary of methods used to establish that device 

performance is not adversely affected by aging and therefore device 

performance will remain substantially equivalent to that of the 

predicate, or includes a rationale for why the storage conditions are not 

expected to affect device safety or effectiveness. 

Comments: 

G. Biocompatibility 

If in vitro diagnostic (IVD) device, select “N/A.” The criteria in this section 

will be omitted from the checklist if “N/A” is selected. 

Submission states that there: (one of the below must be checked)  

 are  
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Contains Nonbinding Recommendations 

Acceptance Checklist for Traditional 510(k) 
 

Elements of a Complete Submission (RTA Items)
(21 CFR 807.87 unless otherwise indicated)

Submission should be designated RTA if not addressed

Check “Yes” if item is present, “N/A” if it is not needed and “No” if it is not included but needed.

· Any “No” answer will result in a “Refuse to Accept” decision.

· Each element on the checklist should be addressed within the 

submission. The submitter may provide a rationale for omission for 

any criteria that are deemed not applicable. If a rationale is provided, 

the criterion is considered present (Yes). An assessment of the 

rationale will be considered during the review of the submission. 

Yes N/A No

 are not  

direct or indirect (e.g., through fluid infusion) patient-contacting components. 

This information will determine whether and what type of additional information may be 

necessary for a substantial equivalence determination. 

If “are not” is selected, the biocompatibility-related criteria below are omitted from the 
checklist. If information regarding whether the device is patient-contacting is not provided, 
select “No.” 

Comments: 

29. Submission includes list of patient-contacting device components and 

associated materials of construction, including identification of color 

additives, if present  

Comments: 

30. Submission identifies contact classification (e.g., surface-contacting, 

less than 24 hour duration)   

Comments: 

31. Biocompatibility assessment of patient-contacting components  

Submission includes: 

Test protocol (including identification and description of test article), 

methods, pass/fail criteria, and results provided for each completed test, 

OR  

a statement that biocompatibility testing is not needed with a rationale 

(e.g., materials and manufacturing/processing are identical to the 

predicate).  

Comments: 

H. Software  
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Contains Nonbinding Recommendations 

Acceptance Checklist for Traditional 510(k) 
 

Elements of a Complete Submission (RTA Items)
(21 CFR 807.87 unless otherwise indicated)

Submission should be designated RTA if not addressed

Check “Yes” if item is present, “N/A” if it is not needed and “No” if it is not included but needed.

· Any “No” answer will result in a “Refuse to Accept” decision.

· Each element on the checklist should be addressed within the 

submission. The submitter may provide a rationale for omission for 

any criteria that are deemed not applicable. If a rationale is provided, 

the criterion is considered present (Yes). An assessment of the 

rationale will be considered during the review of the submission. 

Yes N/A No

Submission states that the device: (one of the below must be checked)  

 does  

 does not  

contain software/firmware. 

This information will determine whether and what type of additional information may be 

necessary for a substantial equivalence determination. 

If “does not” is selected, the software-related criterion is omitted from the checklist. If 
information regarding whether the device contains software is not provided, select “No.” 

Comments: 

32. Submission includes a statement of software level of concern and 

rationale for the software level of concern 

Comments: 

33. All  applicable software documentation provided based on level of 

concern identified by the submitter, as described in Guidance for the 

Content of Premarket Submissions for Software Contained in Medical 

Devices, or the submission includes information to establish that the 

submitter has otherwise met the applicable statutory or regulatory 

criteria through an alternative approach (i.e., the submitter has identified 

an alternate approach with a rationale).   

Comments: 

I. EMC and Electrical Safety  

Submission states that the device: (one of the below must be checked)  

 does  

 does not  

require EMC and Electrical Safety evaluation. 
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Contains Nonbinding Recommendations 

Acceptance Checklist for Traditional 510(k) 
 

Elements of a Complete Submission (RTA Items)
(21 CFR 807.87 unless otherwise indicated)

Submission should be designated RTA if not addressed

Check “Yes” if item is present, “N/A” if it is not needed and “No” if it is not included but needed.

· Any “No” answer will result in a “Refuse to Accept” decision.

· Each element on the checklist should be addressed within the 

submission. The submitter may provide a rationale for omission for 

any criteria that are deemed not applicable. If a rationale is provided, 

the criterion is considered present (Yes). An assessment of the 

rationale will be considered during the review of the submission. 

Yes N/A No

This information will determine whether and what type of additional information may be 

necessary for a substantial equivalence determination. 

If “does not” is selected, the EMC-related and Electrical Safety-related criteria below are 
omitted from the checklist. If information regarding whether the device requires EMC and 
Electrical Safety evaluation is not provided, select “No.” 

Comments: 

34. Submission includes evaluation of electrical safety  (e.g., per IEC 60601-

1, or equivalent FDA-recognized standard, and if applicable,  the 

device-specific standard),  

OR  

submission includes electrical safety evaluation using methods or 

standards that are not FDA-recognized and submission includes 

information to establish that the submitter has otherwise met the 

applicable statutory or regulatory criteria through this alternative 

approach (i.e., the submitter has identified alternate methods or 

standards with a rationale).   

Comments: 

35. Submission includes evaluation of electromagnetic compatibility 

(e.g., per IEC 60601-1-2 or equivalent FDA-recognized standard 

and if applicable, the device-specific standard) 

OR 

submission includes electromagnetic compatibility evaluation using 

methods or standards that are not FDA-recognized and submission 

includes information to establish that the submitter has otherwise 

met the applicable statutory or regulatory criteria through this 

alternative approach (i.e., the submitter has identified alternate 

methods or standards with a rationale).   

Comments: 
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Contains Nonbinding Recommendations 

Acceptance Checklist for Traditional 510(k) 
 

Elements of a Complete Submission (RTA Items)
(21 CFR 807.87 unless otherwise indicated)

Submission should be designated RTA if not addressed

Check “Yes” if item is present, “N/A” if it is not needed and “No” if it is not included but needed.

· Any “No” answer will result in a “Refuse to Accept” decision.

· Each element on the checklist should be addressed within the 

submission. The submitter may provide a rationale for omission for 

any criteria that are deemed not applicable. If a rationale is provided, 

the criterion is considered present (Yes). An assessment of the 

rationale will be considered during the review of the submission. 

Yes N/A No

J. Performance Data – General  

If in vitro diagnostic (IVD) device, select “N/A.” The criteria in this section 
will be omitted from the checklist if “N/A” is selected. Performance data 

criteria relating to IVD devices will be addressed in Section K. 

Comments: 

36. Full test report is provided for each completed test. A full test report 

includes: objective of the test, description of the test methods and 

procedures, study endpoint(s), pre- defined pass/fail criteria, results 

summary, conclusions, and an explanation of how the data generated 

from the test supports a finding of substantial equivalence. 

Full test reports provided for all completed tests/evaluations (e.g., 

bench evaluations, comparative performance tests, etc.). Select 

“N/A” if the submission does not include performance data. 

Comments: 

37. a. If there are requirements regarding performance data, such as 

special controls, in a device-specific regulation that are applicable 

to the device, the submission includes performance data to 

establish that the submitter has followed the device-specific 

requirement. 

Select “N/A” if there are no applicable requirements in a device-

specific regulation. Select “No” if the submission does not include 

a rationale for any omitted information.  Note that the adequacy of 

how such requirements have been addressed should be assessed 

during the substantive review.   

b. If there is a device-specific guidance, other than a special controls 

guidance document, applicable to the device, the submission 

includes performance data to establish that the submitter has 

addressed the recommendations or otherwise has met the 

applicable statutory or regulatory criteria through an alternative 

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118

mlopez
Typewritten Text
X



Contains Nonbinding Recommendations 

Acceptance Checklist for Traditional 510(k) 
 

Elements of a Complete Submission (RTA Items)
(21 CFR 807.87 unless otherwise indicated)

Submission should be designated RTA if not addressed

Check “Yes” if item is present, “N/A” if it is not needed and “No” if it is not included but needed.

· Any “No” answer will result in a “Refuse to Accept” decision.

· Each element on the checklist should be addressed within the 

submission. The submitter may provide a rationale for omission for 

any criteria that are deemed not applicable. If a rationale is provided, 

the criterion is considered present (Yes). An assessment of the 

rationale will be considered during the review of the submission. 

Yes N/A No

approach. 

Select “N/A” if there is no applicable device-specific guidance. 

Select “No” if the submission does not include a rationale for any 

omitted information or any alternative approach as outlined 

above.  Note that the adequacy of how recommendations in a 

device-specific guidance have been addressed should be assessed 

during the substantive review.   

c. If there is a special controls document applicable to the device, 

the submission includes performance data to establish that the 

submitter has complied with the particular mitigation measures 

set forth in the special controls document or uses alternative 

mitigation measures but provides a rationale to demonstrate that 

those alternative measures identified by the firm will provide at 

least an equivalent assurance of safety and effectiveness. 

Select “N/A” if there is no applicable special controls document. 

Select “No” if the submission does not include a rationale for any 

omitted information or any alternative approach as outlined 

above.  Note that the adequacy of how mitigation measures in a 

special controls document have been addressed should be 

assessed during the substantive review.   

Comments: 

38. If literature is referenced in the submission, submission includes: 

Select “N/A” if the submission does not reference literature. Note that 

the applicability of the referenced article to support a substantial 

equivalence finding should be assessed during the substantive review; 

only the presence of a discussion is required to support acceptance.    

a.  Legible reprints or a summary of each article 

b.  Discussion of how each article is applicable to support the 
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Contains Nonbinding Recommendations 

Acceptance Checklist for Traditional 510(k) 
 

Elements of a Complete Submission (RTA Items)
(21 CFR 807.87 unless otherwise indicated)

Submission should be designated RTA if not addressed

Check “Yes” if item is present, “N/A” if it is not needed and “No” if it is not included but needed.

· Any “No” answer will result in a “Refuse to Accept” decision.

· Each element on the checklist should be addressed within the 

submission. The submitter may provide a rationale for omission for 

any criteria that are deemed not applicable. If a rationale is provided, 

the criterion is considered present (Yes). An assessment of the 

rationale will be considered during the review of the submission. 

Yes N/A No

substantial equivalence of the subject device to the predicate. 

Comments: 

39. For each completed nonclinical (i.e., animal) study conducted, 

Select “N/A” if no animal study was conducted. Note that this section 

does not address biocompatibility evaluations, which are assessed in 

Section G of the checklist, 

a. Submission includes a study protocol which includes all elements 

as outlined in 21 CFR 58.120 

b. Submission includes final study report which includes all elements 

outlined in 21 CFR 58.185 

c. Submission contains a statement that the study was conducted in 

compliance with applicable requirements in the GLP regulation 

(21 CFR Part 58), or, if the study was not conducted in 

compliance with the GLP regulation, the submission explains 

why the noncompliance would not impact the validity of the 

study data provided to support a substantial equivalence 

determination. 

Comments: 

K. Performance Characteristics – In Vitro Diagnostic Devices Only (see also 

21 CFR 809.10(b)(12))  

Submission indicates that device: (one of the below must be checked)  

 is  

 is not  

an in vitro diagnostic device (IVD). 

If “is not” is selected, the performance data-related criteria below are omitted from the checklist. 

Comments: 
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Contains Nonbinding Recommendations 

Acceptance Checklist for Traditional 510(k) 
 

Elements of a Complete Submission (RTA Items)
(21 CFR 807.87 unless otherwise indicated)

Submission should be designated RTA if not addressed

Check “Yes” if item is present, “N/A” if it is not needed and “No” if it is not included but needed.

· Any “No” answer will result in a “Refuse to Accept” decision.

· Each element on the checklist should be addressed within the 

submission. The submitter may provide a rationale for omission for 

any criteria that are deemed not applicable. If a rationale is provided, 

the criterion is considered present (Yes). An assessment of the 

rationale will be considered during the review of the submission. 

Yes N/A No

40. Submission includes the following studies, as appropriate for the device 

type, including associated protocol descriptions, study results and line 

data: 

a. Precision/reproducibility 

b. Accuracy (includes as appropriate linearity; calibrator or assay 

traceability; calibrator and/or assay stability protocol and 

acceptance criteria; assay cut-off; method comparison or 

comparison to clinical outcome; matrix comparison;  and clinical 

reference range or cutoff. 

c. Sensitivity (detection limits, LoB, LoD, LoQ where relevant for 

the device type). 

d. Analytical specificity  

Comments: 

41. a. If there are requirements regarding performance data, such as 

special controls, in a device-specific regulation that are applicable 

to the device, the submission includes performance data to 

establish that the submitter has followed the device-specific 

requirement. 

Select “N/A” if there are no applicable requirements in a device-

specific regulation. Select “No” if the submission does not include 

a rationale for any omitted information.  Note that the adequacy of 

how such requirements have been addressed should be assessed 

during the substantive review.   

b. If there is a device-specific guidance, other than a special controls 

guidance document, applicable to the device, the submission 

includes performance data to establish that the submitter has 

addressed the recommendations or otherwise has met the 
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Contains Nonbinding Recommendations 

Acceptance Checklist for Traditional 510(k) 
 

Elements of a Complete Submission (RTA Items)
(21 CFR 807.87 unless otherwise indicated)

Submission should be designated RTA if not addressed

Check “Yes” if item is present, “N/A” if it is not needed and “No” if it is not included but needed.

· Any “No” answer will result in a “Refuse to Accept” decision.

· Each element on the checklist should be addressed within the 

submission. The submitter may provide a rationale for omission for 

any criteria that are deemed not applicable. If a rationale is provided, 

the criterion is considered present (Yes). An assessment of the 

rationale will be considered during the review of the submission. 

Yes N/A No

applicable statutory or regulatory criteria through an alternative 

approach. 

Select “N/A” if there is no applicable device-specific guidance. 

Select “No” if the submission does not include a rationale for any 

omitted information or any alternative approach as outlined 

above.  Note that the adequacy of how recommendations in a 

device-specific guidance have been addressed should be assessed 

during the substantive review.   

c. If there is a special controls document applicable to the device, 

the submission includes performance data to establish that the 

submitter has complied with the particular mitigation measures 

set forth in the special controls document or uses alternative 

mitigation measures but provides a rationale to demonstrate that 

those alternative measures identified by the firm will provide at 

least an equivalent assurance of safety and effectiveness. 

Select “N/A” if there is no applicable special controls document. 

Select “No” if the submission does not include a rationale for any 

omitted information or any alternative approach as outlined 

above.  Note that the adequacy of how mitigation measures in a 

special controls document have been addressed should be 

assessed during the substantive review.   

Comments: 

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118

mlopez
Typewritten Text
X



Contains Nonbinding Recommendations 

Decision:  Accept ___    Refuse to Accept ___ 

Acceptance Checklist for Traditional 510(k) 
 

If Accept, notify applicant; if Refuse to Accept, notify applicant in writing and include a copy of 
this checklist. 

Reviewer Signature:  ________________________________ Date:  __________ 

Supervisory Signature:  _________________________________ Date:  __________ 
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Illumina MiSeqDx(TM) Cystic Fibrosis Diagnostic Assay

Illumina MiSeqDx(TM) Cystic Fibrosis Diagnostic Assay DX-102-1001

k124006

Immunology

The Illumina MiSeqDx™ Cystic Fibrosis Diagnostic Assay is an in vitro diagnostic system used to sequence the protein coding regions and intron/exon boundaries of 
the cystic fibrosis transmembrane conductance regulator (CFTR) gene in genomic DNA samples isolated from human peripheral whole blood specimens. The test 
detects all single nucleotide variants, and small InDels below 25bp in the CFTR gene within the region sequenced, and additionally reports on two deep intronic 
mutations and two large deletions.  The test is intended to be used as an aid in the diagnosis of individuals with suspected cystic fibrosis (CF). The results of the test are 
intended to be interpreted by a certified clinical molecular geneticist or equivalent and should be used in conjunction with other available laboratory and clinical 
information.  This test is not indicated for use for fetal diagnostic testing, or for pre-implantation testing.  
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1 GENERAL INFORMATION 

1.1 Name of Products and Intended Use 

Product Name: Illumina MiSeqDx™ Cystic Fibrosis Diagnostic Assay 

Intended Use:  

The Illumina MiSeqDx™ Cystic Fibrosis Diagnostic Assay is an in vitro diagnostic 

system used to sequence the protein coding regions and intron/exon boundaries of the 

cystic fibrosis transmembrane conductance regulator (CFTR) gene in genomic DNA 

samples isolated from human peripheral whole blood specimens. The test detects all 

single nucleotide variants, and small indels below 25bp in the CFTR gene within the 

region sequenced, and additionally reports on two deep intronic mutations and two 

large deletions.  The test is intended to be used as an aid in the diagnosis of individuals 

with suspected cystic fibrosis (CF). The results of the test are intended to be interpreted 

by a certified clinical molecular geneticist or equivalent and should be used in 

conjunction with other available laboratory and clinical information.  This test is not 

indicated for use for fetal diagnostic testing, or for pre‐implantation testing,  

The test is intended to be used on the Illumina MiSeqDx™ Instrument. 
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Product Name: Illumina MiSeqDx™ Instrument 

Intended Use:  

The Illumina MiSeqDx™ Instrument is an integrated sequencing instrument system that 

measures fluorescence signals of labeled nucleotides through the use of instrument 

specific reagents, flow cells, imaging hardware and data analysis software.  The Illumina 

MiSeqDx™ Instrument is for use with FDA cleared or approved assays for the detection 

of targeted DNA sequences.    
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Indications for Use 
 
 
510(k) Number (if known):   
Device Name:  Illumina MiSeqDx™ Cystic Fibrosis Diagnostic Assay  

Indications for Use: 

 
The Illumina MiSeqDx™ Cystic Fibrosis Diagnostic Assay is an in vitro 

diagnostic system used to sequence the protein coding regions and intron/exon 

boundaries of the cystic fibrosis transmembrane conductance regulator (CFTR) 

gene in genomic DNA samples isolated from human peripheral whole blood 

specimens. The test detects all single nucleotide variants, and small InDels below 

25bp in the CFTR gene within the region sequenced, and additionally reports on 

two deep intronic mutations and two large deletions.  The test is intended to be 

used as an aid in the diagnosis of individuals with suspected cystic fibrosis (CF). 

The results of the test are intended to be interpreted by a certified clinical 

molecular geneticist or equivalent and should be used in conjunction with other 

available laboratory and clinical information.  This test is not indicated for use 

for fetal diagnostic testing, or for pre‐implantation testing,  

 

The test is intended to be used on the Illumina MiSeqDx™ Instrument. 
 
 
 
 
 
 
Prescription Use        X       And/Or  Over the Counter Use        . 
(21 CFR Part 801 Subpart D)     (21 CFR Part 801 Subpart C) 
 
(PLEASE DO NOT WRITE BELOW THIS LINE; CONTINUE ON ANOTHER PAGE IF NEEDED) 

 
Concurrence of CDRH, Office of In Vitro Diagnostics and Radiological Health (OIR) 
 
 
______________________________ 
Division Sign-Off 
Office of In Vitro Diagnostics and Radiological Health  
 
510(k)____________________ 
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Indications for Use 
 
 
510(k) Number (if known):   
 
Device Name:  Illumina MiSeqDx™ Instrument 

Indications for Use: 

The Illumina MiSeqDx™ Instrument is an integrated sequencing instrument 

system that measures fluorescence signals of labeled nucleotides through the use 

of instrument specific reagents, flow cells, imaging hardware and data analysis 

software.  The Illumina MiSeqDx™ Instrument is for use with FDA cleared or 

approved assays for the detection of targeted DNA sequences.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prescription Use        X       And/Or  Over the Counter Use        . 
(21 CFR Part 801 Subpart D)     (21 CFR Part 801 Subpart C) 
 
(PLEASE DO NOT WRITE BELOW THIS LINE; CONTINUE ON ANOTHER PAGE IF NEEDED) 

 
Concurrence of CDRH, Office of In Vitro Diagnostics and Radiological Health (OIR) 
 
 
______________________________ 
Division Sign-Off 
Office of In Vitro Diagnostics and Radiological Health  
 
510(k)____________________ 
 

Page 2 of _2__ 
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1.3 510(k) Summary 

The following 510(k) summary was prepared in accordance with 21 CFR 807.92. 
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1.5 Class III Summary and Certification 

 

The Illumina MiSeqDx Cystic Fibrosis Diagnostic Assay has not been classified as a 

Class III device; therefore, this section is not applicable. 
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1.8Certification: Financial Interests and Clinical Arrangements of Clinical 

Investigators (Form FDA 3454 and Form FDA 3455) 
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1.7 Conformity to Standards 

 

Illumina is not claiming conformity to standards in this premarket notification for the 

establishment of substantial equivalence. 

Conformity to standards for electrical safety of the MiSeqDx instrument is addressed in 

Section 12.  
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1.8 Form FDA 3674 
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Table 5.3 – Kit component label templates 

Reagent  Label Template 

Hybridization Buffer 

Extension‐Ligation Mix 

Index Primer C (A503) 

 

Index Primer D (A504) 
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Reagent  Label Template 

Index Primer E (A505) 

 

Index Primer 1 (A701) 

 

Index Primer 2 (A702) 

 

Index Primer 10 (A710) 
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Reagent  Label Template 

PCR Polymerase 

 

PCR Master Mix 

Library Normalization Diluent 

Library Dilution Buffer 
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Reagent  Label Template 

PhiX Internal Control 

 

Stringent Wash Buffer 

 

Universal Wash Buffer 

PCR Clean Up Beads 
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Reagent  Label Template 

Library Normalization Wash 

Library Beads 

 

Library Storage Buffer 

Elution Buffer 
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Reagent  Label Template 

CF Diagnostic Oligo Pool 

MiSeqDx™ Cartridge – CF 

Diagnostic 

MiSeqDx™ SBS Solution (PR2) – 

CF Diagnostic 
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Reagent  Label Template 

MiSeqDx™ Flow Cell – CF 

Diagnostic 

5.3 Box Label Templates 

Each CF assay is sold separately therefore each kit box will have unique labeling but will 

follow a common theme.  Label 1 will contain general information about the kit such as 

product name, lot number, expiration date, manufacturer information, etc.  Label 2 will 

contain the active ingredient information per kit content item. 

Table 5.4 shows the box labels for the CF Diagnostic Assay kit.  The labels are not shown 

to actual size. 
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Table 5.4 – CF Diagnostic Assay box labels 

Box 

Name 
Label 1 Template  Label 2 Template 

Box 1 
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Box 

Name 
Label 1 Template  Label 2 Template 

Box 1A 

 

Box 1B 
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Box 

Name 
Label 1 Template  Label 2 Template 

Box 2 

 

 

Box 3 
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Box 

Name 
Label 1 Template  Label 2 Template 

Box 3A 

 

Box 3B 
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Box 

Name 
Label 1 Template  Label 2 Template 

Box 4 

 

Box 5 
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5.4 Instrument 

The MiSeqDx Cystic Fibrosis Diagnostic Assay is run on the MiSeqDx™ Instrument.  

The instrument has two labels.  The first label shown in Figure 2 indicates the relative 

compliance standards that the instrument meets and the second label (shown in Figure 

3) displays the unique serial number for the instrument.    

Figure 2 – MiSeqDx Instrument Label 

   

Figure 3 – Instrument serial number label 
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5.5 Instructions for use 

The Illumina MiSeqDx Cystic Fibrosis Diagnostic Assay includes the following 

instructions for use: 

 

Document Name  Part Number  Focus  Description 

MiSeqDx™ Cystic Fibrosis 

Diagnostic Assay 

Package Insert 

15038344  CF Diagnostic 

Assay 

Provides instructions for use to 

trained users 

MiSeqDx™ Cystic Fibrosis 

Diagnostic Assay Reference 

Guide 

15038346  CF Diagnostic 

Assay 

Provides detailed instruction with 

particular attention to technique tips 

and helpful hints for newly trained 

users to help guide proper assay 

execution 

MiSeqDx™ Cystic Fibrosis 

Diagnostic Assay 

Lab Tracking Form 

15038345  CF Diagnostic 

Assay 

Provides trained users the ability to 

document assay procedural steps 

MiSeqDx™ Instrument  

Reference Guide 

15038353  MiSeqDx 

Instrument 

Provides instrument and basic 

software specific instruction to 

trained users.  Intended to be assay 

agnostic. 

MiSeqDx™ Instrument 

Safety and Compliance 

Guide 

15034477  MiSeqDx 

Instrument 

Provides safety and environmental 

compliance information to the user 

MiSeqDx™ Instrument 

Site Preparation Guide 

15038351  MiSeqDx 

Instrument 

Provides customers with 

information to prepare their site for 

instrument installation 

MiSeq Reporter Software 

Reference Guide  

15038356  MiSeqDx Software  Provides information to trained 

users on the analysis software 
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6 STERILIZATION 

The MiSeqDx Cystic Fibrosis Diagnostic Assay does not include components that re‐

quire sterilization therefore this section is not applicable.  
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8 BIOCOMPATIBILITY 

The MiSeqDx Cystic Fibrosis Diagnostic Assay is an in vitro diagnostic test and therefore 

does not include any components that come into direct or indirect contact with patients.  

This section is not applicable. 
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Catalog # DX-102-1001: 6 Runs, up to 48 Samples per Kit 

Intended Use 

The Illumina MiSeqDx™ Cystic Fibrosis Diagnostic Assay is an in vitro diagnostic system used to sequence the 

protein coding regions and intron/exon boundaries of the cystic fibrosis transmembrane conductance regulator 

(CFTR) gene in genomic DNA samples isolated from human peripheral whole blood specimens. The test detects all 

single nucleotide variants, and small InDels below 25bp in the CFTR gene within the region sequenced, and 

additionally reports on two deep intronic mutations and two large deletions.  The test is intended to be used as an aid 

in the diagnosis of individuals with suspected cystic fibrosis (CF). The results of the test are intended to be interpreted 

by a certified clinical molecular geneticist or equivalent and should be used in conjunction with other available 

laboratory and clinical information.  This test is not indicated for use for fetal diagnostic testing, or for pre‐

implantation testing,  The test is intended to be used on the Illumina MiSeqDx™ Instrument. 

 

Summary and Explanation of the Assay 

Clinical	Description	

Cystic fibrosis (CF) is one of the most common genetic disorders of the Western world2 and the most common life‐

threatening autosomal disorder2‐6 in the non‐Hispanic white population3,5,6. CF impacts the viscosity of mucus 

secretions and affects the epithelia of the respiratory tract, pancreas, intestine, hepatobiliary system, male genital tract, 

and the sweat glands, resulting in complex multiorgan, multisystem disease3‐5 with the lungs being the primary organ 

system associated with morbidity and mortality5. In many cases, nutritional decline presages progression of CF lung 

disease; thus, a key focus of current interventional efforts is early diagnosis through newborn screening4, thereby 

facilitating timely access to vital medical services and allowing the best possible outcome for individuals with the 

disease7. Although there are gender differences in survival, with median survival reported to be greater for men than 

for women, overall median survival is 36.9 years in the US16. 

	
CFTR	Variants	and	Incidence	

The cystic fibrosis transmembrane conductance regulator (CFTR) gene identified in 19898 is located on the long arm of 

chromosome 7 and contains 27 coding exons spread over 230 kb. A 6.5 kb mRNA produced by the normal allele 

encodes CFTR, a 1490‐amino acid integral membrane protein that functions as a regulated chloride channel in the 

epithelial cells of multiple organs4,6. More than 19002 variants of CFTR are currently described, the majority being 

point mutations of 1 to 84 bp deletions5. The most common CFTR variant is the ΔF508 allele4,5,10, which accounts for 
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almost 70% of all CFTR variants. However, other common CFTR variants often result in a CF phenotype and other 

CFTR‐related disorders4,7. 

Cystic fibrosis has a disease incidence estimated at one in 2,000 to 4,0004‐6 live births and a prevalence of 

approximately 30,000 individuals in the US population5. It occurs in all ethnic and racial populations, at various 

frequencies: one in 3,000 Caucasians; one in 9,200 Hispanic Americans; one in 10,900 Native Americans; one in 15,000 

African Americans; and one in 31,000 Asian Americans4,6. However, assigning any one ethnicity to an affected 

individual is becoming more difficult2. Current estimates of carrier, or heterozygote, frequency are provided in Table 

1. 

 
Table 1   Incidence of Cystic Fibrosis in Different Ethnic Groups12 

Ethnic Group  Individuals, n  Proportion of tested individuals, %  Observed Carrier Frequency 

African American  40,071  11.0 1 in 84 

Ashkenazi Jewish  15,244  4.2 1 in 29 

Asian  19,344  5.3 1 in 242 

Caucasian  158,658  43.5 1 in 28 

Hispanic  60,930  16.7 1 in 59 

Jewish  1,887  0.5 1 in 32 

Middle Eastern  1,726  0.5 1 in 91 

Native American  491  0.1 1 in 70 

South Asian  2,365  0.7 1 in 118 

Other ethnicity  1,663  0.5 1 in 111 

   >1 Ethnicity  8,514  2.3 1 in 34 

   Part African American  1,238  0.3 1 in 56 

   Part Caucasian  7,510  2.1 1 in 32 

   Part Hispanic  2,380  0.7 1 in 51 

Not provided  53,997  14.8 1 in 37 

All individuals  364,890  100 1 in 38 

 

Assay Design 
 
All protein coding regions in CFTR gene including 10nt of flanking intronic sequence for all exons with the exception 

of two (exons 7 and 10), 100nt of flanking intronic sequence at the 5’ and 3’ UTRs, 2 deep intronic mutations 

(1811+1.6kbA>G, 3489+10kbC>T), and 2 large deletions (CFTRdele2,3, CFTRdele22,23) are sequenced. For Exon 7 and 
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exon 10, only 5nt of flanking intronic sequence is included at the 5’end of the exon to avoid proximal homopolymeric 

InDels. The full coverage of the assay is shown in the genomic coordinate positions listed in Table 2 

Table 2:  MiSeqDx Cystic Fibrosis Diagnostic Assay Genomic Coordinate Coverage 

 

 

hg19 
Genomic 

coordinate 
start 

(chr7) 

hg19 
Genomic 

coordinate 
stop (chr7) 

Length 
(base 
pair) 

CFTR_Exon 1  117120041  117120211  171 

CFTR_Exon 2  117144297  117144427  131 

CFTR_Exon 3  117149078  117149206  129 

CFTR_Exon 4  117170943  117171178  236 

CFTR_Exon 5  117174320  117174429  110 

CFTR_Exon 6  117175292  117175475  184 

CFTR_Exon 7^  117176597  117176737  141 

CFTR_Exon 8  117180144  117180410  267 

CFTR_Exon 9  117182060  117182172  113 

CFTR_Exon 
10^ 

117188690  117188887  198 

CFTR_Exon 11  117199508  117199719  212 

CFTR_Exon 12  117227783  117227897  115 

CFTR_Intron 
12* 

117229516  117229526  11 

CFTR_Exon 13  117230397  117230503  107 

CFTR_Exon 14  117231978  117232721  744 

CFTR_Exon 15  117234974  117235122  149 

CFTR_Exon 16  117242870  117242927  58 

CFTR_Exon 17  117243576  117243846  271 

CFTR_Exon 18  117246718  117246817  100 

CFTR_Exon 19  117250563  117250733  171 

CFTR_Exon 20  117251605  117251872  268 

CFTR_Exon 21  117254657  117254777  121 

CFTR_Exon 22  117267566  117267834  269 

CFTR_Intron 
22* 

117280010  117280020  11 

CFTR_Exon 23  117282482  117282657  176 

CFTR_Exon 24  117292886  117292995  110 
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CFTR_Exon 25  117304732  117304924  193 

CFTR_Exon 26  117305503  117305628  126 

CFTR_Exon 27  117306952  117307262  311 

Total Bases  5203 

^For Exon 7 and Exon 10, only 5nt of flanking intronic sequence is included upstream of the 
exon. This is to avoid homopolymeric stretches in these regions. In the case of Exon 10, this is 
the PolyT/Poly TG region in Intron 9. This region is treated specially and separately.  
*For the deep intronic mutations, 5 nucleotides flanking the SNV on either side are also 
included. 

 
 

Principles of Procedure 

The Illumina MiSeqDx Cystic Fibrosis Diagnostic Assay involves two main procedures. The first is to manually 

prepare the samples for sequencing, which is called library preparation. Library preparation consists of four key 

steps: Hybridization, Extension‐Ligation, PCR Amplification, and Library Normalization. The second procedure is to 

sequence the prepared sample using SBS (sequencing by synthesis) chemistry on the MiSeqDx. 

Library Preparation 
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 A  Hybridization—The first step, Hybridization, hybridizes a pool of upstream and downstream oligonucleotides 

specific to the MiSeqDx Cystic Fibrosis Diagnostic Assay to the sample genomic DNA. At the end of this process, a 

three‐step wash procedure with a filter capable of size selection removes unbound oligonucleotides from the genomic 

DNA. 

 B  Extension‐Ligation—The second step, Extension‐Ligation, connects the hybridized upstream and downstream 

oligonucleotides. A DNA polymerase extends from the upstream oligonucleotides through the targeted region, 

followed by ligation to the 5’ end of the downstream oligonucleotide using a DNA ligase. The result is the formation 

of products that contain the CF specific oligonucleotides flanked by sequences required for amplification. 

 C  PCR Amplification—The third step, PCR Amplification, amplifies the extension‐ligation products using primers 

that add index sequences for sample multiplexing, as well as common adapters required for cluster generation on the 

MiSeqDx. At the end of this process, a PCR clean‐up procedure purifies the PCR products (referred to as a library). 

 D  Library Normalization—The final step, Library Normalization, normalizes the quantity of each library to ensure 

more equal library representation in the final pooled library. At the end of this process, the pooled library is loaded 

onto the MiSeqDx for sequencing using SBS chemistry. 

Sequencing 

SBS chemistry uses a reversible‐terminator method to detect single nucleotide bases as they are incorporated into 

growing DNA strands. During each sequencing cycle, a single fluorescently labeled deoxynucleotide triphosphate 

(dNTP) is added to the nucleic acid chain. The nucleotide label serves as a terminator for polymerization, so after each 

dNTP incorporation, the fluorescent dye is imaged to identify the base and then enzymatically cleaved to allow 

incorporation of the next nucleotide. Because all four reversible terminator‐bound dNTPs (A, G, T, C) are present as 

single, separate molecules, natural competition minimizes incorporation bias. Base calls are made directly from signal 

intensity measurements during each sequencing cycle. The end result is base‐by‐base sequencing. 

Data Analysis 

MiSeq Reporter processes base calls generated during primary analysis and produces information about each sample 

based on information specified in the sample sheet, called secondary analysis. As described below, secondary analysis 

includes demultiplexing, FASTQ file generation, alignment, variant calling, and generation of VCF files containing 

information about CFTR variants found at specific positions in the reference genome. 

 Demultiplexing—This is the first step in secondary analysis if the sample sheet lists multiple samples and the run 

has index reads. Demultiplexing separates data from pooled samples based upon the unique sequence indexes 

that were added during the PCR amplification step. 

 FASTQ File Generation—After demultiplexing, MiSeq Reporter generates intermediate files in the FASTQ 

format, which is a text format used to represent sequences. FASTQ files contain the reads for each sample and the 

quality scores, excluding reads from any clusters that did not pass filter. 

 Alignment—Alignment compares sequences against the reference to identify a relationship between the 

sequences and assigns a score based on regions of similarity. Aligned reads are written to files in BAM format. 
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MiSeq Reporter uses a banded Smith‐Waterman algorithm that performs local sequence alignments to determine 

similar regions between two sequences. 

 Variant Calling—This step records insertions and deletions (indels), and other structural variants in a 

standardized and parsable test file called MiSeqDxDiagnosticTest.txt. For more information, see the Analysis 

Report File section in the MiSeq Reporter User Guide (part # 15038356). For variant calling, the maximum detected 

deletion length is 25 bp. 

 

Product Components 

The Illumina MiSeqDx Platform consists of the following: 

MiSeqDx Cystic Fibrosis Diagnostic Assay (Catalog # DX‐102‐1001) 

MiSeqDx Instrument (Catalog # DX‐410‐1001) 

	
Reagents	
	
Reagents	Provided	

Reagents for the Illumina MiSeqDx Cystic Fibrosis Diagnostic Assay (catalog # DX‐102‐1001) are provided by 

Illumina. This kit has been configured for six runs with a maximum of eight samples per run (up to 48 samples total). 
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MiSeqDx	Cystic	Fibrosis	Diagnostic	Assay,	Box	1	

 
 

Table 2   Box 1A Pre‐Amp Reagents 

Component  Quantity  Fill 

Volume 

Active Ingredients  Storage 

CF Diagnostic‐Oligo Pool  1 tube  600 μl  Buffered aqueous solution containing oligonucleotides 

targeting the CFTR gene 

‐15° to ‐

25°C 

Hybridization Buffer  1 tube  4.32 ml  Buffered aqueous solution containing salts and 

formamide 

‐15° to ‐

25°C 

Extension‐Ligation Mix  1 tube  4.8 ml  Buffered aqueous solution containing proprietary blend 

of DNA polymerases, DNA ligase, and dNTPs 

‐15° to ‐

25°C 

Index Primers C (A503), D 

(A504), and E (A505) 

1 tube per 

primer 

192 μl  PCR primers with index sequences and sequencing 

adapters 

‐15° to ‐

25°C 

Index Primers 1 (A701), 2 

(A702), and 10 (A710) 

1 tube per 

primer 

128 μl  PCR primers with index sequences and sequencing 

adapters 

‐15° to ‐

25°C 

PCR Polymerase  1 tube  56 μl  Proprietary DNA polymerase  ‐15° to ‐

25°C 

PCR Master Mix  1 tube  2.8 ml  Buffered aqueous solution containing salts and dNTPs  ‐15° to ‐

25°C 

 

 
 

Table 3   Box 1B Post‐Amp Reagents 

Component  Quantity  Fill 

Volume 

Active Ingredients  Storage 

Library Normalization 

Diluent 

1 tube  4.6 ml  Buffered aqueous solution containing salts, 2‐

Mercaptoethanol, and formamide 

‐15° to ‐

25°C 

Library Dilution Buffer  1 tube  4.5 ml  Buffered aqueous solution  ‐15° to ‐

25°C 

PhiX Internal Control  1 tube  10 μl  Buffered aqueous solution containing PhiX genomic DNA  ‐15° to ‐

25°C 

 

	

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



MiSeqDx™ Cystic Fibrosis Diagnostic Assay 

 

8 | Part # 15038344 Rev. 3 
June 2013 

 

MiSeqDx	Cystic	Fibrosis	Diagnostic	Assay,	Box	2	

 
 

Table 4   Box 2 Post‐Amp Reagents 

Component  Quantity  Contents  Storage 

MiSeqDx Reagent 

Cartridge 

6 

cartridges 

Single‐use cartridge that contains cluster generation and sequencing reagents for 

use with the MiSeqDx, including formamide, 2‐Mercaptoethanol, and < 2% DMSO 

‐15° to ‐

25°C 

 

MiSeqDx	Cystic	Fibrosis	Diagnostic	Assay,	Box	3	

 
 

Table 5   Box 3A Pre‐Amp Reagents 

Component  Quantity  Fill 

Volume 

Active Ingredients  Storage 

Stringent Wash 

Buffer 

1 bottle  24 ml  Buffered aqueous solution containing salts, 2‐Mercaptoethanol and 

formamide 

2° to 

8°C 

Universal Wash 

Buffer 

1 tube  4.8 ml  Buffered aqueous solution containing salts  2° to 

8°C 

 

 
 

Table 6   Box 3B Post‐Amp Reagents 

Component  Quantity  Fill 

Volume 

Active Ingredients  Storage 

PCR Clean‐Up Beads  1 tube  5 ml  Buffered aqueous solution containing solid phase paramagnetic 

beads and polyethylene glycol 

2° to 

8°C 

Library Normalization 

Wash 

6 tubes  4.8 ml  Buffered aqueous solution containing salts, 2‐Mercaptoethanol and 

formamide 

2° to 

8°C 

Library Beads  1 tube  1.2 ml  Buffered aqueous solution containing solid phase paramagnetic 

beads 

2° to 

8°C 

MiSeqDx Flow Cell  6 

containers 

1 flow cell  Glass substrate with covalently bound oligonucleotides  2° to 

8°C 
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MiSeqDx	Cystic	Fibrosis	Diagnostic	Assay,	Box	4	

 
 

Table 7   Box 4 Post‐Amp Reagents 

Component  Quantity  Fill Volume  Active Ingredients  Storage 

MiSeqDx SBS Solution (PR2)  6 bottles  353.1 ml  Buffered aqueous solution  2° to 8°C 

 

MiSeqDx	Cystic	Fibrosis	Diagnostic	Assay,	Box	5	

 
 

Table 8   Box 5 Pre‐Amp Reagents 

Component  Quantity  Fill Volume  Active Ingredients  Storage 

Filter Plate  6 plates  N/A  Polypropylene microtiter plate with a modified polyethersulfone membrane 15° to 30°C

 

 
 

Table 9   Box 5 Post‐Amp Reagents 

Component  Quantity  Fill Volume  Active Ingredients  Storage 

Elution Buffer  1 tube  4.8 ml  Buffered aqueous solution  15° to 30°C 

Library Storage Buffer  1 tube  3.5 ml  Buffered aqueous solution  15° to 30°C 

	
Reagents	Required,	Not	Provided	
	
Pre‐Amp	Reagents	
  10 N NaOH (prepare from tablets or use a standard solution) 

  TE Buffer 

 DNase‐free, RNase‐free water 

Post‐Amp	Reagents	
  10 N NaOH (prepare from tablets or use a standard solution) 

  Ethanol, 200 proof for molecular biology 

  TE Buffer 

 DNase‐free, RNase‐free water 
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Warnings and Precautions 

1   Some components of this kit contain formamide, an aliphatic amide that is a probable reproductive toxin. (See 

Reagents Provided on page 1 for more information.) Personal injury can occur through inhalation, ingestion, skin 

contact, and eye contact. Dispose of containers and any unused contents in accordance with applicable local 

governmental safety standards. For more information, contact Illumina Technical Support. 

2   Some components of this kit contain 2‐Mercaptoethanol, a reducing agent. (See Reagents Provided on page 1 for 

more information.) Personal injury can occur through inhalation, ingestion, skin contact and eye contact. Use in a 

well ventilated area and dispose of any containers and unused contents in accordance with applicable local 

governmental safety standards. For more information, contact Illumina Technical Support. 

3   Handle all specimens as if they are potentially infectious agents. 

4   Failure to follow the procedures as outlined may result in erroneous results or significant reduction in sample 

quality. 

5   Use routine laboratory precautions. Do not pipette by mouth. Do not eat, drink or smoke in designated work 

areas. Wear disposable gloves and laboratory coats when handling specimens and kit reagents. Wash hands 

thoroughly after handling specimens and kit reagents. 

6   Do not use any kit components beyond their stated expiration date on the kit carton label. Do not interchange kit 

components from different kit lots. Note that kit lots are identified on the kit carton label. 

7   Store the kit components at the specified temperature in designated pre‐amplification and post‐amplification 

areas. 

8   Repeated freeze‐thaw cycles (up to 6) of the Box 1 components will not compromise the integrity of the kit. 

9   To prevent sample or reagent degradation, ensure that all sodium hypochlorite vapors have fully dissipated prior 

to starting the protocol. 

10   Proper laboratory practices and good laboratory hygiene is required to prevent PCR products from 

contaminating reagents, instrumentation, and genomic DNA samples. PCR contamination may cause inaccurate 

and unreliable results. 

11   To prevent contamination, ensure that pre‐amplification and post‐amplification areas have dedicated equipment 

(e.g., pipettes, pipette tips, vortexer, and centrifuge). 

12   Avoid cross contamination. Use fresh pipette tips between samples and between dispensing reagents. Mix 

samples with a pipette and centrifuge the plate when indicated. Do not vortex the plates. Using aerosol‐resistant 

tips reduces the risk of amplicon carry‐over and sample‐to‐sample cross‐contamination. 

13   Index‐sample pairing must match the sample sheet exactly. Mismatches between the sample sheet and plate 

layout will result in loss of positive sample identification and incorrect result reporting. 

14   Always prepare fresh 80% ethanol for wash steps. Ethanol can absorb water from the air, impacting results. 
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15   Ensure that all ethanol is removed from the bottom of the wells during wash steps. Residual ethanol may impact 

results. 

16   Adhere to the specified drying time following the magnetic stand step to ensure complete evaporation. Residual 

ethanol can impact the performance of subsequent reactions. 

17   Do not mix the CF Diagnostic‐Oligo Pool and Hybridization Buffer for storage. When combined, the CF 

Diagnostic‐Oligo Pool becomes unstable, even when stored frozen. 

18   The use of thermal cyclers with active cooling is not recommended for the hybridization step. The passive cooling 

step is critical for proper hybridization. 

19   Always add PCR Polymerase to the PCR Master Mix just prior to use. Never store the combined working 

solution. 

20   During the library normalization step, it is extremely critical to completely resuspend the library bead pellet. This 

is essential for achieving consistent cluster density on the MiSeqDx flow cell. 

21   Adhere to the specified incubation times in the library normalization step. Improper incubation can affect library 

representation and cluster density. 

22   Due to the number of plate transfers and subsequent potential for contamination, extreme care should be taken to 

ensure that well contents remain fully in the well. Do not splash contents. 

23   The 250 ng DNA input recommendation allows for DNA quantity variation; assay performance is driven by this 

input level. 

 

Storage and Handling 

1   Room temperature is defined as 15° to 30°C. 

2   The following reagents are shipped frozen and are stable when stored at ‐15° to ‐25°C until the specified 

expiration date. 

•  CF Diagnostic‐Oligo Pool 

•  Hybridization Buffer 

•  Extension‐Ligation Mix 

•  Index Primers C (A503), D (A504), and E (A505) 

•  Index Primers 1 (A701), 2 (A702), and 10 (A710) 

•  PCR Polymerase 

•  PCR Master Mix 

•  Library Normalization Diluent 
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•  Library Dilution Buffer 

•  PhiX Internal Control 

•  MiSeqDx Reagent Cartridge 

Except for the reagent cartridge, the reagents are stable for a maximum of 6 freeze/thaw cycles that occur before 

the specified expiration date. 

Do not refreeze the reagent cartridge after it has been thawed. It can be stored up to 6 hours at 2° to 8°C. 

3   The following reagents are shipped refrigerated and are stable when stored at 2° to 8°C until the specified 

expiration date. 

•  Stringent Wash Buffer 

•  Universal Wash Buffer 

•  PCR Clean‐Up Beads 

•  Library Beads 

•  Library Normalization Wash 

•  MiSeqDx SBS Solution (PR2) 

•  MiSeqDx Flow Cell 

4   The following reagents are shipped ambient and are stable when stored at room temperature until the specified 

expiration date: 

•  Elution Buffer 

•  Filter Plate 

•  Library Storage Buffer 

5   Changes in the physical appearance of the reagents provided can indicate deterioration of the materials. If 

changes in the physical appearance occur (e.g., obvious changes in reagent color or cloudiness apparent with 

microbial contamination), do not use the reagents. 

6   The Hybridization Buffer, Stringent Wash Buffer, and Library Normalization Diluent reagents might form visible 

precipitates or crystals. Before use, vortex vigorously, and then visually inspect to ensure that no precipitates are 

present. 

7   Adhere to the following best practices when handling PCR Clean‐Up Beads and Library Beads: 

•  The beads should never be frozen. 

•  Allow the beads to reach room temperature. 

•  Immediately prior to use, vortex the beads until well‐suspended and color appears homogeneous. 

•  Thoroughly mix the sample after the beads are added by pipetting up and down ten times. A shaker can be 

used to thoroughly mix samples. 

•  Incubate the bead/sample mixture at room temperature for the entire duration indicated. 

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



MiSeqDx™ Cystic Fibrosis Diagnostic Assay 

 
June 2013 

Part # 15038344 Rev. 3 | 13  

 

•  Follow instructions when using the magnetic stand. Wait for the solution to clear before aspirating. Keep the 

plate on the magnetic stand when slowing aspirating the supernatant, taking care not to disturb the separated 

beads. 

8   The PCR amplification plate can remain on the thermal cycler overnight, or it can be stored at 2° to 8°C for up to 

two days. Before storing the plate at 2° to 8°C, seal the plate well. 

9   Do not freeze the Library Beads or mix with the Library Normalization Diluent reagent if not used immediately. 

10   The completed library normalization plate can be stored at ‐15° to ‐25°C for up to 3 days. 

11   The pooled amplicon library may be stored at ‐15° to ‐25°C for up to 3 days. 

12   Immediately load freshly prepared diluted amplicon pool onto the reagent cartridge. Storage of the diluted 

amplicon pool can result in a significant reduction of cluster density. 

 

Equipment and Materials 

Equipment	and	Materials	Provided,	Sold	Separately	

1   MiSeqDx Instrument, Catalog # DX‐410‐1001 

2   TruSeq Index Plate Fixture Kit, Catalog # FC‐130‐1005 

3   TruSeq Index Plate Fixture & Collar Kit, Catalog # FC‐130‐1007 

4   Index Adapter Replacement Caps, Catalog # DX‐502‐1003 

	
Equipment	and	Materials	Required,	Not	Provided	
Pre‐Amp	Equipment	and	Materials	

1   Heat Block—One heat block for a 96 well plate is required. The heat block must meet the following performance 

specifications. Heat blocks with heated lids are acceptable for use. 

•  Temperature Range: Ambient +5°C to 99°C 

•  Temperature Regulation: ±0.1°C at 37°C; ±0.4°C at 60°C 

2   Sample Incubator—One incubator (hybridization oven) is required. The incubator must meet the following 

performance specifications. 

•  Temperature Range: 10°C to 100°C 

•  Temperature Regulation: ±0.2°C 
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3   Tabletop Centrifuge—One tabletop centrifuge capable of maintaining 20°C is required. (A separate centrifuge is 

required in the post‐amp area.) Any plate centrifuge that attains the designated speeds of the protocol (280 to 

2400 × g) is acceptable. 

4   Precision Pipettes—One set of precision pipettes is required. (A separate set is required in the post‐amp area.) 

The use of precision pipettes is required to ensure accurate reagent and sample delivery. Single‐channel or multi‐

channel pipettes can be used if they are calibrated regularly and are accurate within 5% of stated volume. 

5   Consumables—The following consumables are required. 

•  96‐well skirted PCR plates, 0.2 ml, polypropylene, or equivalent 

NOTE: Make sure that the 96‐well plate is fit compatible with the magnetic stand. 

•  96‐well storage plates, 0.8 ml (MIDI plates) 

•  Solution basin, PVC, DNAase/RNAase free (trough) 

•  Adhesive aluminum foil seal 

•  Appropriate PCR plate seal 

•  Aerosol resistant pipette tips 

Post‐Amp	Equipment	and	Materials	

1   Thermal Cycler—One thermal cycler is required. The thermal cycler must have a heated lid and meet the 

following performance specifications: 

•  Temperature Control Range: 4° to 99°C 

•  Control Accuracy: ±0.25°C from 35° to 99°C 

2   Microplate Shaker—One microplate shaker is required in the post‐amp lab area. The plate shaker must meet the 

following performance specifications: 

•  Max Mixing Speed: 3000 rpm 

•  Mixing Speed Range: 200 to 3000 rpm 

3   Tabletop Centrifuge—One tabletop centrifuge capable of maintaining 20°C is required. (A separate centrifuge is 

required in the pre‐amp area.) Any plate centrifuge that attains the designated speeds of the protocol (280 to 

2400 × g) is acceptable. 

4   Heat Block—One heat block for tubes is required. The heat block must meet the following performance 

specifications. 

•  Temperature Range: Ambient +5°C to 99°C 

•  Temperature Regulation: ±0.1°C at 37°C; ±0.4°C at 60°C 

5   Magnetic Stand—One magnetic stand for a 96 well plate is required. Better performance is seen when the 

magnets are on the side of the stand and not on the bottom. 

6   Precision Pipettes—One set of precision pipettes is required. (A separate set is required in the pre‐amp area.) The 

use of precision pipettes is required to ensure accurate reagent and sample delivery. Single‐channel or multi‐

channel pipettes can be used if they are calibrated regularly and are accurate within 5% of stated volume. 
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7   Consumables—The following consumables are required. 

•  96‐well skirted PCR plates, 0.2 ml, polypropylene, or equivalent 

NOTE: Make sure that the 96‐well plate is fit compatible with the magnetic stand. 

•  96‐well storage plates, 0.8 ml (MIDI plates) 

•  Conical tubes, 15 ml 

•  Eppendorf microcentrifuge tubes (screw‐top recommended) 

•  PCR eight‐tube strips 

•  Solution basin, PVC, DNAase/RNAase free (trough) 

•  Adhesive aluminum foil seal 

•  Adhesive plate seal 

•  Aerosol resistant pipette tips 

 

Specimen Collection, Transport, and Storage 

 

  

NOTE 

Handle all specimens as if they are potentially infectious agents. 

 

1   Whole blood specimens collected in K2EDTA tubes can be used. 

2   Whole blood specimens can be stored for no longer than 7 days at room temperature, up to 30 days at 2° to 8°C, 

or up to 30 days if frozen at ‐15° to ‐25°C. 

3   Transport whole blood for no longer than 7 days at room temperature, 30 days at 2° to 8°C, or 30 days if frozen at 

‐15° to ‐25°C. Transportation of whole blood must comply with country, federal, state and local regulations for 

the transport of etiologic agents. 

4   No adverse effect on assay performance was observed when genomic DNA was subjected to six freeze/thaw 

cycles. 

5   No adverse effect on assay performance was observed with whole blood specimens with elevated bilirubin, 

cholesterol, triglyceride, K2EDTA or hemoglobin present. 
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Procedural Notes 

1   Illumina requires that one positive control DNA sample and a negative control (NTC or No Template Control) is 

included in every run, which is defined as a set of samples processed in parallel. The positive control DNA 

sample should be a well‐characterized sample with one or more known CFTR variants. Illumina recommends the 

use of a wild type control. The wild type control should be run as a sample and should not replace the positive or 

negative control. 

2   Before beginning the MiSeqDx Cystic Fibrosis Diagnostic Assay, extract and quantitate the DNA. 

3   Any validated DNA extraction method can be used. 

4   Quantitate the DNA using a spectrophotometer. Verify that the A260/A280 of the DNA sample is > 1.5. Normalize 

the DNA sample to 50 ng/μl. Each sample requires 5 μl of genomic DNA (total of 250 ng). 

	
Sample	Throughput	and	Index	Representation	

  

For the Illumina MiSeqDx Cystic Fibrosis Diagnostic Assay, the sample throughput per MiSeqDx run is 8 samples. 

The indexing primers used during PCR amplification must be chosen based on desired final sample throughput to 

ensure diversity in index sequence. 

MiSeqDx uses a green LED to sequence G/T bases and a red LED to sequence A/C bases. At each cycle at least one of 

two nucleotides for each color channel need to be read to ensure proper registration. It is important to maintain color 

balance for each base of the index read being sequenced, otherwise registration failure could occur during sequencing 

of the Index Read. 

Use the following minimal set of color‐balanced indices for eight‐sample sequencing runs: 

 
Table 10   Index Primer Combinations for 8‐Sample Sequencing Runs 

   Index Primer 1 (A701)  Index Primer 2 (A702)  Index Primer 10 (A710) 

Index Primer C (A503)  Sample 1  Sample 2  Sample 3 

Index Primer D (A504)  Sample 4  Sample 5  Sample 6 

Index Primer E (A505)  Sample 7  Sample 8  ‐‐ 

 

If six unique samples (excluding the positive and negative controls) are not available, it is acceptable to fill the run 

with replicates of any human genomic DNA sample.  
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Instructions for Use 

MiSeqDx	Sample	Sheet	Preparation	

1   From the Illumina Worklist Manager (IWM) Welcome screen, select Create Worklist. 

2   In the Test Type field, select CFTR Diagnostic. 

3   In the Worklist Name field, enter a name for the sample sheet. 

•  If the alpha‐numeric reagent cartridge barcode ID is used for the sample sheet name, the MiSeq Operating 

Software (MOS) will find the sample sheet automatically. 

•  If any other name is used for the sample sheet, the Browse button in the MiSeq Operating Software (MOS) 

can be used to locate the appropriate sample sheet. 

4   [Optional] Enter a description to identify the run. 

5    Make sure that the date matches the start date of the run. 

6   Select Next. 

	
Enter	Sample	Information	

1   From the Table tab or the Plate tab, enter the following information for each sample well: 

 a   Sample ID—Enter a unique sample ID. 

 b   Index 1 and Index 2—Specify the index adapter that will be used for each Index Read. 

2   [Optional] To record more detailed information about the samples, enter a sample name and description. 

3   [Optional] To identify controls on the plate, select Negative or Positive from the Control drop‐down menu. 

4   Go to the Plate Graphic tab and use the Copy to Clipboard or Print option to capture an image of the sample 

plate. 

5   Select Finish. 

	
Hybridization	of	Oligonucleotide	Pool	
Preparation	

1   Bring the CF Diagnostic‐Oligo Pool, Hybridization Buffer, genomic DNA samples, and positive control sample to 

room temperature. 

2   Vortex the CF Diagnostic‐Oligo Pool and Hybridization Buffer vigorously to make sure that all precipitates have 

completely dissolved, then briefly centrifuge the tubes to collect liquid. 

3   Set a 96‐well heat block to 95°C. 
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4   Pre‐heat an incubator to 37°C. 

5   Create the sample plate according to the Plate Graphic printed from IWM. 

Procedure	

1   Set out a new 96‐well PCR plate (hereafter referred to as the HYB plate). 

2   Add 5 μl of sample or control at 50 ng/μl (250 ng total) to the appropriate wells in the HYB plate. Follow the 

generated plate layout for correct well selection. 

3   Add 5 μl of the CF Diagnostic‐Oligo Pool to all wells containing genomic DNA. 

4   Add 40 μl of Hybridization Buffer to each sample in the HYB plate. Gently pipette up and down 3–5 times to mix. 

5   Seal the HYB plate and centrifuge 1000 × g at 20°C for 1 minute. 

6   Place the HYB plate in the pre‐heated block at 95°C and incubate for 1 minute. 

7   Reduce the heat block to 40°C and continue incubating until the heat block reaches 40°C (approximately 80 

minutes). 

Gradual cooling is critical for proper hybridization; therefore, PCR thermal cyclers with active cooling are not 

recommended for this process. 

 

  

SAFE STOPPING POINT 

After the heat block reaches 40°C, the HYB plate is stable holding at 40°C for 2 hours. 

 

Removal	of	Unbound	Oligonucleotides	
Preparation	

1   Bring Extension‐Ligation Mix, Stringent Wash Buffer, and Universal Wash Buffer to room temperature, and then 

vortex briefly . 

2   Assemble the filter plate assembly unit (hereafter referred to as the FPU) in order from top to bottom: lid, filter 

plate, adapter collar, and MIDI plate. 

3   Pre‐wash the filter plate membrane as follows: 

 a   Add 45 μl of Stringent Wash Buffer to each well. 

 b   Cover the filter plate with the lid and centrifuge at 2400 × g at 20°C for 5 minutes. 

Procedure	

1   Remove the HYB plate from the heat block and centrifuge at 1000 × g at 20°C for 1 minute. 

2   Transfer the entire volume (approximately 55 μl) of each sample to the corresponding wells of the filter plate. 

3   Cover the filter plate with the lid and centrifuge at 2400 × g at 20°C for 5 minutes. 
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4   Wash the filter plate as follows: 

 a   Add 45 μl of Stringent Wash Buffer to each sample well. 

 b   Cover the filter plate with the lid and centrifuge at 2400 × g at 20°C for 5 minutes. 

5   Repeat the wash as described in the previous step. 

 

  

NOTE 

If the wash buffer does not drain completely, centrifuge again at 2400 × g at 20°C until all liquid has gone through 

(an additional 5–10 minutes). 

 

6   Discard all the flow‐through (containing formamide), then reassemble the FPU. 

7   Add 45 μl of Universal Wash Buffer to each sample well. 

8   Cover the filter plate with the lid and centrifuge at 2400 × g at 20°C for 10 minutes. 

 

  

NOTE 

Make sure that all liquid has drained after centrifugation. Repeat centrifugation if necessary. 

 

Extension‐Ligation	of	Bound	Oligonucleotides	
Procedure	

1   Add 45 μl of Extension‐Ligation Mix to each sample well of the filter plate.  

2   Seal the filter plate with adhesive aluminum foil, and then cover with the lid. 

3   Incubate the FPU in the pre‐heated 37°C incubator for 45 minutes. 

	
PCR	Amplification	
Preparation	

1   Prepare fresh 0.05 N NaOH. 

2   Determine the index primers to be used in the assay according to the plate graphic printout from Illumina 

Worklist Manager. 

3   Bring PCR Master Mix and the appropriate index primers to room temperature. Vortex each thawed tube to mix, 

and then briefly centrifuge the tubes. 

4   Set out a new 96‐well PCR plate (hereafter referred to as the AMP plate). 

5   Add index primers to the AMP plate according to the sample sheet as follows: 

 a   Add 4 μl of the index primers C (A503), D (A504), and E (A505) to the appropriate wells in a column of the 

AMP plate. 
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 b   Discard the original white caps and apply new white caps. 

 c   Add 4 μl of the selected index primers 1 (A701), 2 (A702), and 10 (A710) to the appropriate wells in a row of 

the AMP plate. Tips must be changed after each row to avoid index cross‐contamination. 

 d   Discard the original orange caps and apply new orange caps. 

6   Prepare the PCR Master Mix/PCR Polymerase PCR working solution as follows: 

 a   Add 5.6 μl of PCR Polymerase to 280 μl of PCR Master Mix. 

 b   Invert the prepared PCR working solution 20 times to mix. 

The PCR working solution is stable at room temperature for 10 minutes. 

Procedure	

1   Remove the FPU from the incubator, and then remove the aluminum foil seal.  

2   Cover the filter plate with the lid and centrifuge at 2400 × g at 20°C for 2 minutes. 

3   Add 25 μl of 0.05 N NaOH to each sample well on the filter plate. Pipette the NaOH up and down 5–6 times. Tips 

must be changed after each column. 

4   Cover and incubate the filter plate at room temperature for 5 minutes. 

5   While the filter plate is incubating, transfer 22 μl of the PCR working solution to each well of the AMP plate 

containing index primers. 

6   Transfer samples eluted from the filter to the AMP plate as follows:  

 a   Pipette the samples in the first column of the filter plate up and down 5–6 times. 

 b   Transfer 20 μl from the filter plate to the corresponding column of the AMP plate. 

 c   Gently pipette up and down 5–6 times to thoroughly combine the DNA with the PCR working solution. 

7   Seal the AMP plate and secure with a rubber roller. 

8   Centrifuge at 1000 × g at 20°C for 1 minute. 

9   Transfer the AMP plate to the post‐amplification area. 

10   Perform PCR using the following program on a thermal cycler: 

•  95°C for 3 minutes 

•  25 cycles of: 

—  95°C for 30 seconds 

—  62°C for 30 seconds 

—  72°C for 60 seconds 

•  72°C for 5 minutes 

•  Hold at 10°C 
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SAFE STOPPING POINT 

If not proceeding immediately to PCR Clean‐Up, the AMP plate can remain on the thermal cycler overnight, or can be 

stored at 2° to 8°C up to 48 hours. 

 

PCR	Clean‐Up	
Preparation	

1   Bring the PCR Clean‐Up Beads to room temperature. 

2   Prepare fresh 80% ethanol from absolute ethanol. 

Procedure	

1   Centrifuge the AMP plate at 1000 × g at 20°C for 1 minute. 

2   Set out a new MIDI plate (hereafter referred to as the CLP plate). 

3   Invert PCR Clean‐Up Beads 10 times. Vortex vigorously and then invert 10 more times. Visually inspect solution 

to ensure beads are resuspended. 

4   Add 45 μl of PCR Clean‐Up Beads to each well of the CLP plate. 

5   Transfer the entire PCR product from the AMP plate to the CLP plate. 

6   Seal the CLP plate and shake on a microplate shaker at 1800 rpm for 2 minutes. 

7   Incubate at room temperature without shaking for 10 minutes. 

8   Place the plate on a magnetic stand for a minimum of 2 minutes or until the supernatant is clear. 

9   With the CLP plate on the magnetic stand, carefully remove and discard the supernatant. 

10   With the CLP plate on the magnetic stand, wash the beads as follows: 

 a   Add 200 μl of freshly prepared 80% ethanol to each sample well. 

 b   Incubate the plate on the magnetic stand for a minimum of 30 seconds or until the supernatant is clear. 

 c   Carefully remove and discard the supernatant. 

11   Repeat the wash as described in the previous step. 

12   Use a P20 multi‐channel pipette set to 20 μl to remove excess ethanol. 

13   Remove the CLP plate from the magnetic stand and air‐dry the beads for 10 minutes. 

14   Add 30 μl of Elution Buffer to each sample, and then vortex briefly.  

15   Seal the CLP plate and shake on a microplate shaker at 1,800 rpm for 2 minutes. After shaking, verify if samples 

were resuspended. If not, repeat this step. 

16   Incubate at room temperature for 2 minutes. 
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17   Place the CLP plate on the magnetic stand for a minimum of 2 minutes or until the supernatant is clear. 

18   Set out a new MIDI plate (hereafter referred to as the LNP plate). 

19   Transfer 20 μl of the supernatant from the CLP plate to the LNP plate. 

20   [Optional] Transfer the remaining 10 μl of supernatant from the CLP plate to a new plate and label the plate with 

a run name and date. Store this plate at ‐15° to ‐25°C until completion of the sequencing run and data analysis. 

The cleaned up PCR products can be used for troubleshooting efforts in the event of sample failures. 

 

  

SAFE STOPPING POINT 

If stopping at this point, seal the LNP plate and centrifuge at 1000 × g at 20°C for 1 minute. The plate is stable for up 

to 3 hours at 2° to 8°C. 

 

Library	Normalization	
Preparation	

1   Prepare fresh 0.1N NaOH. 

2   Bring Library Normalization Diluent, Library Beads, and Library Normalization Wash to room temperature. 

3   Vortex Library Normalization Diluent vigorously and ensure that all precipitates have completely dissolved. 

4   Vortex Library Beads vigorously for 1 minute with intermittent inversion until the beads are resuspended and no 

pellet is found at the bottom of the tube when the tube is inverted. 

Procedure	

1   Mix Library Normalization Diluent and Library Beads in a fresh 1.5 ml tube as follows: 

 a   Add 400 μl of Library Normalization Diluent. 

 b    Pipette Library Beads up and down 10 times to resuspend. 

 

  

NOTE 

It is extremely critical to completely resuspend the library bead pellet at the bottom of the tube. The use of a P1000 

ensures that the beads are homogeneously resuspended and that there is no bead mass at the bottom of the tube. 

This is essential for achieving consistent cluster density on the flow cell. 

 

 c   Pipette 76 μl of Library Beads to the tube containing Library Normalization Diluent. 

 d   Mix by inverting the tube 15–20 times. 

2   Add 45 μl of the combined Library Normalization Diluent/Library Beads working solution to each well of the 

LNP plate containing libraries. 

3   Seal the LNP plate and shake on a microplate shaker at 1800 rpm for 30 minutes. 
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4   Place the plate on a magnetic stand for a minimum of 2 minutes or until the supernatant is clear. 

5   With the LNP plate on the magnetic stand, carefully remove and discard the supernatant. 

6   Remove the LNP plate from the magnetic stand and wash the beads with Library Normalization Wash as follows: 

 a   Add 45 μl of Library Normalization Wash to each sample well. 

 b   Seal the LNP plate and shake on a microplate shaker at 1800 rpm for 5 minutes. 

 c   Place the plate on the magnetic stand for a minimum of 2 minutes or until the supernatant is clear. 

 d   Carefully remove and discard the supernatant. 

7   Repeat the wash as described in the previous step. 

8   Use a P20 multi‐channel pipette set to 20 μl to remove excess Library Normalization Wash. 

9   Remove the LNP plate from the magnetic stand and add 30 μl of 0.1 N NaOH to each well. 

10   Seal the LNP plate and shake on a microplate shaker at 1800 rpm for 5 minutes. 

11   During the 5 minute elution, set out a new 96‐well PCR plate (hereafter referred to as the SGP plate). 

12   Add 30 μl Library Storage Buffer to each well to be used in the SGP plate. 

13   After the 5 minute elution, ensure all samples in the LNP plate are completely resuspended. If the samples are not 

completely resuspended, gently pipette those samples up and down or lightly tap the plate on the bench to 

resuspend the beads, then shake for another 5 minutes. 

14   Place the LNP plate on the magnetic stand for a minimum of 2 minutes. 

15   Transfer the supernatant from the LNP plate to the SGP plate. Gently pipette up and down 5 times to mix. 

16   Seal the SGP plate and then centrifuge at 1000 × g at 20°C for 1 minute. 

 

  

SAFE STOPPING POINT 

If not proceeding immediately to Library Pooling and subsequent sequencing on the MiSeqDx, store the sealed SGP plate 

at ‐15° to ‐25°C for up to 3 days. 

 

Library	Pooling	
Prepare	for	Library	Pooling	

1   Set a heat block suitable for 1.5 ml centrifuge tubes to 96°C. 

2   In an ice bucket, prepare an ice‐water bath. Chill the Library Dilution Buffer in the ice‐water bath. 

3   Begin thawing the MiSeqDx reagent cartridge. 

Prepare	a	Fresh	Dilution	of	NaOH	
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CAUTION 

Using freshly diluted NaOH is essential in order to completely denature samples for cluster generation on the 

MiSeqDx. 

 

1   Combine the following volumes in a microcentrifuge tube: 

•  Laboratory‐grade water (900 μl) 

•  Stock 1.0 N NaOH (100 μl) 

2   Invert the tube several times to mix. 

	
Denature	and	Dilute	PhiX	Internal	Control	

1   Combine the following volumes to dilute the PhiX Internal Control library to 2 nM: 

•  10 nM PhiX Internal Control library (2 μl) 

•  1X TE Buffer (8 μl) 

2   Combine the following volumes to result in a 1 nM PhiX Internal Control library: 

•  2 nM PhiX Internal Control library (10 μl) 

•  0.1 N NaOH (10 μl) 

3   Vortex briefly to mix the 1 nM PhiX Internal Control library solution. 

4   Centrifuge the template solution at 280 × g at 20°C for one minute. 

5   Incubate for 4.5 minutes at room temperature to denature the PhiX Internal Control library into single strands. 

6   Add the following volume of pre‐chilled Library Dilution Buffer to the tube containing denatured PhiX Internal 

Control library to result in a 20 pM PhiX Internal Control library. 

•  Denatured PhiX Internal Control library (20 μl) 

•  Pre‐chilled Library Dilution Buffer (980 μl) 

Prepare	the	Reagent	Cartridge	

1    Thaw the MiSeqDx Reagent Cartridge in a water bath containing enough room temperature deionized water to 

submerge the base of the reagent cartridge up to the water line printed on the reagent cartridge. Do not allow the 

water to exceed the maximum water line. 

2   Allow the reagent cartridge to thaw in the room temperature water bath for approximately 1 hour or until 

completely thawed. 

3   Remove the cartridge from the water bath and gently tap it on the bench to dislodge water from the base of the 

cartridge. Dry the base of the cartridge. Make sure that no water has splashed on the top of the reagent cartridge. 
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Inspect	the	Reagent	Cartridge	

1   Invert the reagent cartridge ten times to mix the thawed reagents, and then visually inspect that all positions are 

thawed. 

2   Visually inspect the reagent in position 1 to make sure that it is fully mixed and free of precipitates. 

3   Gently tap the cartridge on the bench to reduce air bubbles in the reagents. 

 

  

NOTE 

The MiSeqDx sipper tubes go to the bottom of each reservoir to aspirate the reagents, so it is important that the reservoirs 

are free of air bubbles. 

 

4   Place the reagent cartridge on ice or set aside at 2° to 8°C (up to 6 hours) until ready to set up the run. For best 

results, proceed directly to loading the sample and setting up the run. 

	
Prepare	Samples	for	Sequencing	

1   Bring Library Dilution Buffer to room temperature. Vortex Library Dilution Buffer and ensure that all precipitates 

have dissolved completely. 

2   If the SGP plate was stored frozen, thaw the SGP plate at room temperature. 

3   Centrifuge the SGP plate at 1000 × g at 20°C for 1 minute. 

4   Set out a fresh Eppendorf tube (hereafter referred to as the PAL tube). 

5   If the SGP plate was stored frozen, mix each library to be sequenced by pipetting up and down 3–5 times. 

6   Transfer 5 μl of each library to be sequenced from the SGP plate to a PCR eight‐tube strip. Seal SGP with an 

adhesive plate seal and set aside. 

 

  

NOTE 

After use, store the sealed SGP plate at ‐15° to ‐25°C. The sealed SGP plate is stable for up to 3 days. 

 

7   Combine and transfer the contents of the PCR eight‐tube strip into the PAL tube. Mix the PAL tube thoroughly by 

vortexing. 

8   Set out a fresh Eppendorf tube (hereafter referred to as the DAL tube). 

9   Add 585 μl of Library Dilution Buffer to the DAL tube. 

10   Add 6 μl of 20 pM PhiX Internal Control to the DAL tube. Pipette up and down 3–5 times to rinse the tip and 

ensure complete transfer. 

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



MiSeqDx™ Cystic Fibrosis Diagnostic Assay 

 

26 | Part # 15038344 Rev. 3 
June 2013 

 

11   Transfer 9 μl of PAL to the DAL tube containing Library Dilution Buffer. Pipette up and down 3–5 times to rinse 

the tip and ensure complete transfer. 

12   Mix DAL by vortexing the tube at top speed. 

13   Centrifuge the DAL tube at 1000 × g at 20°C for 1 minute. 

14   Incubate the DAL tube on a heat block at 96°C for 2 minutes. 

15   After the incubation, invert the DAL tube 1–2 times to mix, then immediately place in the ice‐water bath. 

16   Keep the DAL tube in the ice‐water bath for 5 minutes. 

	
Load	Sample	Libraries	onto	Cartridge	

1   Use a separate, clean, and empty 1 ml pipette tip to pierce the foil seal over the reservoir on the reagent cartridge 

labeled Load Samples. 

2   Pipette 600 μl of the sample libraries into the Load Samples reservoir. Take care to avoid touching the foil seal 

while dispensing the sample. 

Check for air bubbles in the reservoir after loading sample. If air bubbles are present, gently tap the cartridge on 

the bench to release the bubbles. 

3   Proceed directly to the run setup steps using the MiSeq Operating Software (MOS) interface. 

 

Interpretation of Results 

The Illumina MiSeqDx CF Diagnostic assay is designed to sequence all protein coding regions in CFTR gene across 

the 27 exons, between 5 to 10bases of flanking intronic sequence, 100nt of intronic sequence at the 5’ and 3’ UTRs and 

2 deep intronic mutations (1811+1.6kbA>G, 3489+10kbC>T). The exact regions sequenced are listed in table 2. 

Additionally the assay also reports on the PolyTG/PolyT variant, and 2 large deletions (CFTRdele2,3, CFTRdele22,23). 

1  The assay report lists the sample names and genotype for each variant detected for a sample. 

—  

‐ The genomic coordinate, Human Genome Variation Society (HGVS) cDNA name, and protein name (If 

available) are reported for each variant.  

‐ The variant type is identified as single nucleotide variant (SNV), deletion/insertion variant (DIV), 

PolyTG/PolyT variant (PolyTGPolyT), or large deletion (DEL). 
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‐ The genotype call (whether heterozygous or homozygous) can be inferred from the ‘reference’ base 

information, which provides the reference sequence at that genomic coordinate, and the ‘result’ description 

which provides the two alleles at the genomic position in the sample. For example, if the Reference is ‘G’ and 

the Result is ‘A/G’, this indicates a G>A change at that genomic coordinate and that the genotype is 

heterozygous for the variant allele. Likewise, if the Reference is ‘G’, and the Result is ‘T/T’, this indicates a 

G>T change at that genomic coordinate and that the genotype is homozygous for the variant allele. 

‐ The sequencing depth at the variant position is provided in the “Depth” field and the allelic frequency in the 

“Frequency” section. 

‐ The confidence in making the variant call is indicated by the confidence value. (See the MiSeq Reporter User 

Guide (part # 15038356) for confidence value thresholds based on variant type). 

 

2   The assay report provides sample call rate information for each sample. Call rate is calculated as the number of 

variant positions that meet a confidence value threshold divided by the total variant positions interrogated. (See 

the MiSeq Reporter User Guide (part # 15038356) for confidence value thresholds based on variant type). 

The genomic coordinate for any position or region for which the confidence value is below the threshold is listed 

separately in the “Coordinates not called” section. Users should evaluate the positions not called against 

relevant variant information to identify variants that may be missed and their corresponding population 

frequencies to determine if sample repeat is required. 

3   A sample result is considered valid only if the call rate is > 99%. If the call rate is below 99%, the performance will 

be reported as ʺFailʺ, and the sample must be repeated. NOTE: If the sample call rate is <50%, the performance 

will be reported as ʺFailʺ and a ʺSample Failedʺ comment will be indicated on the report. There will be no variant 

information displayed. This sample must be repeated. 

4  5   It is recommended that any variants outside of what is validated in the accuracy study (see Accuracy Table) 

be verified by the user using a validated reference method prior to reporting the first patient result with those 

variants. 

NOTE: Haplotype phasing should be considered when two or more variants are detected. 

6   All variant interpretations should be made by a certified clinical molecular geneticist or equivalent following local 

procedures and guidelines. Potential interpretation references include but are not limited to: CFTR2 database12, 

Sosnay paper16, ACMG 2004 guidelines1, and 2011 ACOG committee opinion2. 

For information on how results are calculated and presented, or for a description of the contents in text file 

report,see the MiSeq Reporter User Guide (part # 15038356). 

7  The geneticist has the option to use MiSeq Reporter Software to enter an interpretation value for each variant 

reported on a sample using a drop down menu.  The interpretation value choices are:  CF‐causing, Mutation of 

varying clinical consequence, Mutation of unknown significance, or Non‐CF causing.  The value entered will be 

appended to the results file and display in the interpretation column on the Diagnostic report. 
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Quality Control Procedures 

Good laboratory practices dictate that control material should be evaluated to detect differences in blood processing 

and technical procedures in the userʹs laboratory that may produce significant variability in results. 

1  Positive Controls—A positive DNA control sample is required on every run. The positive control DNA sample 

should be a well‐characterized sample with at least one known CFTR variant.17 Illumina recommends the use of 

rotating positive controls consistent with the 2008 ACMG Technical Standards and Guidelines for CF mutation 

testing18 and the 2013 ACMG clinical laboratory standards for next‐generation sequencing19. The positive control 

sample must generate the expected genotype. If the positive control generates a genotype different from what is 

expected, then an error in sample tracking or incorrect recording of indexing primersmay have occurred. The 

entire assay must be repeated, starting from library preparation. 

2  Negative (No Template/No DNA) Control— The use of a negative (no template/no DNA) control is required on 

every run to detect possible incidences of contamination. The call rate for the negative control should be less than 

10%. If a negative control generates a call rate >10%, then contamination during assay processing may have 

occurred. The assay is considered as having failed and the entire assay must be repeated, starting from library 

preparation. 

3  Wild Type Control—The wild type DNA control sample is recommended on every run. The wild type control 

sample should be a well characterized sample that does not contain any CFTR variants. The wild type control 

sample must generate the expected genotype. If the wild type control generates a genotype different from what is 

expected, then an error in sample tracking or incorrect recording of indexing primers may have occurred. The 

entire assay must be repeated, starting from library preparation. 

4   Prior to initial use of this product in the userʹs laboratory, the specificity of the assay should be verified by testing 

a number of positive and negative samples with known performance characteristics. 

5  All quality control requirements should be performed in conformance with local, state and/or federal regulations 

or accreditation requirements. 

 

Limitations of the Procedure 

1   For in vitro diagnostic use. The results obtained using the Illumina MiSeqDx Cystic Fibrosis Diagnostic Assay 

should be used and interpreted in the context of a full clinical evaluation. Illumina is not responsible for any 

clinical decisions that are taken. 
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2   The kit is designed to sequence protein coding regions and intron/exon boundaries of the CFTR gene and does 

not include all intronic regions and large deletions. Thus, an overall “wild‐type” result does not guarantee that 

other cystic fibrosis transmembrane conductance regulator (CFTR) variants are not present in the samples being 

analyzed. 

 a    For variant calling, the maximum detected deletion length is 25 bp. 

 b    The assay is designed to detect two specific large deletions: CFTRdele2,3 and CFTRdele22,23. Other large 

deletions will not be detected or reported. 

3   Variants identified by this kit vary in frequency among different populations. 

4   As with any hybridization‐based assay, underlying polymorphisms or variants in oligonucleotide‐binding 

regions can affect the alleles being probed and, consequently, the calls made. 

5  In the MiSeq Reporter software, all insertions/deletions will be left aligned in homopolymeric regions. For 

example, the variant 444delA will be identified as a GA‐TC deletion whereas, the deletion is reported in dbSNP as a 

G‐ATC deletion. 

An exception to this are the 135 CF causing variations in CFTR2 (based on variant list as of August 2013); all the 

InDels in homopolymeric regions within this set of variations are reported to match  the expected variant 

reporting as per CFTR2.  

 

Performance Characteristics 

Accuracy	

Accuracy of the Illumina MiSeqDx Cystic Fibrosis Diagnostic Assay was assessed by evaluating 500 samples 

representing a wide variety of CFTR variants from four separate sources. In the clinical accuracy study, a total of 5206 

positions were compared to the reference methods of Sanger bi‐directional sequencing and PCR testing. These 

analyses were performed using a total of 366 samples containing both compound heterozygous and homozygous 

variants. The majority (n = 355) of samples consisted of archived, anonymized clinical gDNA specimens. These 

specimens were supplemented with Coriell gDNA samples (n = 11). 

The clinical accuracy data was supplemented with accuracy data from 68 cell line samples evaluated in the 

reproducibility study (reproducibility data for 8 cell lines tested in both the clinical accuracy and reproducibility 

studies were not included), 14 clinical samples from the extraction method evaluation analytical study, and 52 

synthetic plasmid samples. Samples from these additional studies were included to better describe the accuracy of the 

MiSeqDx Cystic Fibrosis System across a wide number of relevant variants. 

Accuracy was determined for each genotype through three statistical measures. Positive Percent Agreement (PPA) 

was calculated for each variant genotype by dividing the number of samples with agreeing variant calls by the total 

number of samples with that variant as identified by the reference methods. Negative Percent Agreement (NPA) was 

calculated across all wild type (WT) positions by dividing the number of concordant WT positions by the total 
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number of WT positions as defined by the reference methods. Overall Agreement (OA) was calculated across all 

reported positions by dividing the number of concordant WT and variant positions by the total number of reported 

positions as determined by the reference methods. 

The MiSeqDx Cystic Fibrosis Diagnostic Assay had a genotype‐level PPA of 99.18%, including PolyTG/PolyT variants 

(99.94% excluding PolyTG/PolyT variants). The NPA for all WT positions was 100% and the OA for all reported 

positions was 100%. 

 
 

Table 11   Overall Accuracy for the MiSeqDx Cystic Fibrosis Diagnostic Assay 

Variation 

(Common Name) 

# 

Clinical 

Samples 

# 

Cell Line 

Samples 

# 

Synthetic 

Samples 

# 

Miscalls 

# 

No Calls 

% 

Accuracy 
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Variation 

(Common Name) 

# 

Clinical 

Samples 

# 

Cell Line 

Samples 

# 

Synthetic 

Samples 

# 

Miscalls 

# 

No Calls 

% 

Accuracy 

c.‐8G>C  25  3  0  0  0  100% 

c.‐4G>C  3  2  0  0  0  100% 

M1V  0  0  1  0  0  100% 

CFTR dele2, 3  4  1  0  0  0  100% 

R31C  3  1  0  0  0  100% 

Q39X  0  0  1  0  0  100% 

E60X  6  1  0  0  0  100% 

P67L  1  0  1  0  0  100% 

R74W  0  2  0  0  0  100% 

R74Q  2  0  0  0  0  100% 

R75X  3  1  0  0  0  100% 

R75Q  20  1  0  0  0  100% 

G85E  6  2  0  0  0  100% 

394delTT  3  1  0  0  0  100% 

405+1 G‐>A  0  0  1  0  0  100% 

406‐1G>A  4  0  0  0  0  100% 

E92X  0  1  1  0  0  100% 

E92K  0  0  1  0  0  100% 

Q98X  0  0  2  0  0  100% 

444delA  0  2  0  0  0  100% 
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Variation 

(Common Name) 

# 

Clinical 

Samples 

# 

Cell Line 

Samples 

# 

Synthetic 

Samples 

# 

Miscalls 

# 

No Calls 

% 

Accuracy 

457TAT‐>G  0  0  1  0  0  100% 

D110H  1  0  1  0  0  100% 

R117C  4  0  0  0  0  100% 

R117H  17  2  0  0  0  100% 

Y122X  0  1  0  0  0  100% 

c.429delT  0  1  0  0  0  100% 

574delA  0  0  2  0  0  100% 

Q151K  1  0  0  0  0  100% 

621+1G>T  7  5  0  0  0  100% 

117171171  1  0  0  0  0  100% 

663delT  1  0  1  0  0  100% 

G178R  1  1  0  0  0  100% 

711+1G>T  3  1  0  0  0  100% 

711+3A>G  0  0  1  0  0  100% 

711+5 G‐>A  0  0  1  0  0  100% 

712‐1 G‐>T  0  0  1  0  0  100% 

H199Y  0  0  1  0  0  100% 

P205S^  1  0  1  1^  0  50% 

L206W  8  1  0  0  0  100% 

A209S  0  1  0  0  0  100% 

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



MiSeqDx™ Cystic Fibrosis Diagnostic Assay 

 
June 2013 

Part # 15038344 Rev. 3 | 33  

 

Variation 

(Common Name) 

# 

Clinical 

Samples 

# 

Cell Line 

Samples 

# 

Synthetic 

Samples 

# 

Miscalls 

# 

No Calls 

% 

Accuracy 

Q220X  0  0  1  0  0  100% 

L227R  0  0  1  0  0  100% 

852del22  0  0  1  0  0  100% 

E279D  1  0  0  0  0  100% 

R297Q  2  0  0  0  0  100% 

1078delT  1  1  0  0  0  100% 

L320V  1  0  0  0  0  100% 

G330X  1  1  0  0  0  100% 

R334W  6  1  0  0  0  100% 

I336K  0  1  0  0  0  100% 

T338I  0  0  1  0  0  100% 

S341P  0  0  1  0  0  100% 

1154insTC  0  1  0  0  0  100% 

R347H  6  1  1  0  0  100% 

R347P  3  2  0  0  0  100% 

R352Q  5  0  0  0  0  100% 

Q359K/ T360K  0  0  1  0  0  100% 

1213delT  0  0  1  0  0  100% 

1248+1G>A  0  0  1  0  0  100% 

1259insA  0  0  2  0  0  100% 
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Variation 

(Common Name) 

# 

Clinical 

Samples 

# 

Cell Line 

Samples 

# 

Synthetic 

Samples 

# 

Miscalls 

# 

No Calls 

% 

Accuracy 

W401X (c.1202G>A)  0  0  1  0  0  100% 

W401X (c.1203G>A)  0  0  1  0  0  100% 

1341+1G‐>A  0  0  2  0  0  100% 

PolyTG/PolyT  369  79  52  12  3  97.00% 

1461ins4  0  0  1  0  0  100% 

A455E  4  2  0  0  0  100% 

1525‐1G‐>A  0  0  1  0  0  100% 

S466X (C‐>A)  0  0  1  0  0  100% 

S466X (C‐>G)  1  0  1  0  0  100% 

L467P  0  0  1  0  0  100% 

V470M  311  71  0  0  0  100% 

1548delG  1  0  1  0  0  100% 

P477S  0  1  0  0  0  100% 

S485T  1  0  0  0  0  100% 

S489X  0  0  2  0  0  100% 

S492F  0  0  1  0  0  100% 

Q493X  4  2  0  0  0  100% 

I506V  7  0  0  0  0  100% 

I507del  4  2  0  0  0  100% 

I507V  0  1  0  0  0  100% 
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Variation 

(Common Name) 

# 

Clinical 

Samples 

# 

Cell Line 

Samples 

# 

Synthetic 

Samples 

# 

Miscalls 

# 

No Calls 

% 

Accuracy 

F508del  84  29  0  0  0  100% 

F508C  1  1  0  0  0  100% 

1677delTA  1  0  0  0  0  100% 

V520F  2  0  0  0  0  100% 

Q525X  0  0  1  0  0  100% 

c.1581A>G  3  2  0  0  0  100% 

c.1584G>A  6  2  0  0  0  100% 

1717‐8G>A  0  0  1  0  0  100% 

1717‐1G>A  4  1  0  0  0  100% 

G542X  12  3  0  0  0  100% 

S549R (c.1645A>C)  0  0  1  0  0  100% 

S549N  2  2  1  0  0  100% 

S549R (c.1647T>G)  3  1  0  0  0  100% 

G551D  8  3  0  0  0  100% 

Q552X  0  0  1  0  0  100% 

R553X  8  2  0  0  0  100% 

I556V  1  0  0  0  0  100% 

L558S  0  0  1  0  0  100% 

A559T  4  0  1  0  0  100% 

R560T  6  1  0  0  0  100% 
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Variation 

(Common Name) 

# 

Clinical 

Samples 

# 

Cell Line 

Samples 

# 

Synthetic 

Samples 

# 

Miscalls 

# 

No Calls 

% 

Accuracy 

R560K  0  0  1  0  0  100% 

1811+1.6kb A‐>G  0  0  1  0  0  100% 

1812‐1 G‐>A  0  2  0  0  0  100% 

A561T  1  0  0  0  0  100% 

V562I  1  0  0  0  0  100% 

Y569D  0  0  1  0  0  100% 

P574H  0  1  0  0  0  100% 

G576A  4  1  0  0  0  100% 

D579G  0  0  1  0  0  100% 

E585X  0  0  1  0  0  100% 

1898+1G>A  2  1  0  0  0  100% 

1898+3A>G  0  0  1  0  0  100% 

H609R  0  1  0  0  0  100% 

D614G  0  0  2  0  0  100% 

R668C  5  2  0  0  0  100% 

R668H  1  0  0  0  0  100% 

2143delT  2  1  0  0  0  100% 

2183AA>G  3  1  0  0  0  100% 

2183delAA  0  0  1  0  0  100% 

2184delA  1  1  0  0  0  100% 
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Variation 

(Common Name) 

# 

Clinical 

Samples 

# 

Cell Line 

Samples 

# 

Synthetic 

Samples 

# 

Miscalls 

# 

No Calls 

% 

Accuracy 

2184insA  3  0  1  0  0  100% 

S686Y  0  1  0  0  0  100% 

R709X  1  0  2  0  0  100% 

K710X  3  0  0  0  0  100% 

E725K  2  0  0  0  0  100% 

2307insA  3  0  2  0  0  100% 

L732X  0  0  2  0  0  100% 

2347delG  0  0  2  0  0  100% 

117232470  1  0  0  0  0  100% 

V754M  2  1  0  0  0  100% 

R764X  1  0  2  0  0  100% 

2585delT  0  0  2  0  0  100% 

E822X  0  0  2  0  0  100% 

2622+1G>A  0  0  2  0  0  100% 

E831X  0  0  1  0  0  100% 

D836Y  0  1  0  0  0  100% 

W846X  0  1  0  0  0  100% 

R851X  0  0  1  0  0  100% 

c.2562T>G  212  44  0  0  0  100% 

2711delT  0  0  1  0  0  100% 
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Variation 

(Common Name) 

# 

Clinical 

Samples 

# 

Cell Line 

Samples 

# 

Synthetic 

Samples 

# 

Miscalls 

# 

No Calls 

% 

Accuracy 

117235097  2  0  0  0  0  100% 

2789+2insA  0  0  1  0  0  100% 

2789+5G>A  9  1  0  0  0  100% 

Q890X  1  0  0  0  0  100% 

117243697  1  0  0  0  0  100% 

L927P  0  0  1  0  0  100% 

S945L  0  0  1  0  0  100% 

M952T  1  0  0  0  0  100% 

3007delG  0  0  1  0  0  100% 

117243826  5  0  0  0  0  100% 

G970R  0  0  1  0  0  100% 

S977F  0  0  1  0  0  100% 

3120G>A  1  0  0  0  0  100% 

3120+1G>A  7  1  0  0  0  100% 

3121‐1G‐>A  0  0  1  0  0  100% 

L997F  2  1  0  0  0  100% 

I1027T  1  2  0  0  0  100% 

3272‐26A>G  0  1  0  0  0  100% 

F1052V  0  1  0  0  0  100% 

L1065P  0  0  1  0  0  100% 
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Variation 

(Common Name) 

# 

Clinical 

Samples 

# 

Cell Line 

Samples 

# 

Synthetic 

Samples 

# 

Miscalls 

# 

No Calls 

% 

Accuracy 

R1066C  6  0  0  0  0  100% 

R1066H  1  0  1  0  0  100% 

G1069R  0  1  0  0  0  100% 

R1070W  0  2  0  0  0  100% 

R1070Q  0  1  0  0  0  100% 

L1077P*  0  0  1  1*  0  0%* 

W1089X  4  0  0  0  0  100% 

Y1092X (C>A)  3  1  0  0  0  100% 

Y1092X (C>G)  0  0  1  0  0  100% 

117251780  7  0  0  0  0  100% 

M1101K  2  2  0  0  0  100% 

E1104X  0  0  1  0  0  100% 

c.3368‐2A>T  0  1  0  0  0  100% 

D1152H  10  1  0  0  0  100% 

V1153E  1  0  0  0  0  100% 

R1158X  7  1  0  0  0  100% 

R1162X  5  1  0  0  0  100% 

R1162L  0  2  0  0  0  100% 

3659delC  4  1  0  0  0  100% 

S1196X  1  0  0  0  0  100% 
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Variation 

(Common Name) 

# 

Clinical 

Samples 

# 

Cell Line 

Samples 

# 

Synthetic 

Samples 

# 

Miscalls 

# 

No Calls 

% 

Accuracy 

W1204X (c.3611G>A)  0  0  1  0  0  100% 

W1204X (c.3612G>A)  0  0  1  0  0  100% 

3791delC  2  0  0  0  0  100% 

I1234V  1  0  1  0  0  100% 

S1235R  9  1  0  0  0  100% 

3849+10kbC>T  11  2  0  0  0  100% 

G1244E  0  0  1  0  0  100% 

3876delA  6  1  0  0  0  100% 

S1251N  1  0  1  0  0  100% 

3905insT  3  1  0  0  0  100% 

D1270N  0  2  0  0  0  100% 

W1282X  9  1  0  0  0  100% 

c.3870A>G  10  3  0  0  0  100% 

4005+1G‐>A  0  0  1  0  0  100% 

4016insT  0  0  1  0  0  100% 

117292919  3  0  0  0  0  100% 

N1303K  9  1  0  0  0  100% 

Q1313X  0  0  1  0  0  100% 

G1349D  0  1  0  0  0  100% 

4209TGTT>AA  0  0  1  0  0  100% 
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Variation 

(Common Name) 

# 

Clinical 

Samples 

# 

Cell Line 

Samples 

# 

Synthetic 

Samples 

# 

Miscalls 

# 

No Calls 

% 

Accuracy 

CFTRdele22,23  1  0  1  0  0  100% 

4382delA  0  0  1  0  0  100% 

c.4272C>T  6  2  0  0  0  100% 

c.4389G>A  150  32  0  0  0  100% 

Total All Variants (PPA)†  2072  14  3  99.18% 

Total All WT (NPA)  2600928  1‡  1  100% 

Total All WT and Variants (OA)  2603000  15  4  100% 

 

^The Sanger report listed the P205S variant as heterozygous for the clinical sample. Review of the Sanger trace data indicates that the 

variant was unambiguously homozygous, and was incorrectly reported. MiSeqDx reported the variant as homozygous.  

* The variant could be detected accurately in subsequent testing when the synthetic sample was re‐prepared. 

† PPA excluding PolyTG/PolyT calls was 99.94%. 

‡ A synthetic sample heterozygous for exon 8 was reported as heterozygous for the variant CFTR dele22, 23. Further investigation 

revealed that this result was likely from low level contamination. 

 
 

Table 12   PolyTG/PolyT variant accuracy for the MiSeqDx Cystic Fibrosis Diagnostic Assay 

PolyTG/PolyT 

Genotype 

# 

Clinical 

Samples 

# 

Cell Line 

Samples 

# 

Synthetic 

Samples 

# 

Miscalls§ 

# 

No Calls|| 

% 

Accuracy 
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PolyTG/PolyT 

Genotype 

# 

Clinical 

Samples 

# 

Cell Line 

Samples 

# 

Synthetic 

Samples 

# 

Miscalls§ 

# 

No Calls|| 

% 

Accuracy 

(TG)9(T)7/(TG)11(T)7  2  0  0  1  1  0% 

(TG)9(T)9/(TG)10(T)7  1  0  0  0  0  100% 

(TG)9(T)9/(TG)11(T)7  5  1  0  0  0  100% 

(TG)9(T)9/(TG)11(T)9  1  0  0  0  0  100% 

(TG)10(T)7/(TG)10(T)7  25  8  0  0  0  100% 

(TG)10(T)7/(TG)10(T)9  39  16  0  0  0  100% 

(TG)10(T)7/(TG)11(T)5  2  0  0  0  0  100% 

(TG)10(T)7/(TG)11(T)7  72  11  0  4  0  95.18% 

(TG)10(T)7/(TG)12(T)5  1  0  0  0  0  100% 

(TG)10(T)7/(TG)12(T)7  10  1  0  0  1  90.91% 

(TG)10(T)9/(TG)10(T)9  7  6  0  0  0  100% 

(TG)10(T)9/(TG)11(T)5  5  0  0  0  0  100% 

(TG)10(T)9/(TG)11(T)7  76  20  0  1  0  98.96% 

(TG)10(T)9/(TG)11(T)9  3  0  0  0  0  100% 

(TG)10(T)9/(TG)12(T)5  3  2  0  0  0  100% 

(TG)10(T)9/(TG)12(T)7  13  0  0  1  1  84.62% 

(TG)11(T)5/(TG)11(T)7  6  0  0  1  0  83.33% 

(TG)11(T)7/(TG)11(T)7  52  8  52  0  0  100% 

(TG)11(T)7/(TG)11(T)9  2  1  0  1  0  66.67% 

(TG)11(T)7/(TG)12(T)5  2  0  0  0  0  100% 
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PolyTG/PolyT 

Genotype 

# 

Clinical 

Samples 

# 

Cell Line 

Samples 

# 

Synthetic 

Samples 

# 

Miscalls§ 

# 

No Calls|| 

% 

Accuracy 

(TG)11(T)7/(TG)12(T)7  37  3  0  2  0  95.00% 

(TG)11(T)9/(TG)12(T)7  3  0  0  1  0  66.67% 

(TG)12(T)7/(TG)12(T)7  2  2  0  0  0  100% 

Total PolyTG/PolyT Variants (PPA)  500  12  3  97.00% 

 

§ Non‐concordant with the Sanger bi‐directional sequencing data. A second review of Sanger bi‐directional sequencing traces was 

performed for 11 discordant results and 15 concordant results (to minimize bias). This analysis resulted in 9 of 11 reported as 

concordant, 1 of 11 unchanged, and 1 of 11 reported as a distinct discordant call. Of the 15 previously‐concordant results, 1 was 

reported as discordant. The PolyTG/PolyT PPA after this correction of PolyTG/PolyT errors was 98.60% and overall PPA was 99.61%. 

The remaining discordant result was from the reproducibility study. The PolyTG/PolyT result for the sample was concordant across all 

18 replicates, but discordant with Sanger bi‐directional sequencing. 

|| Samples were not retested. 

 

Reproducibility	

The reproducibility of the MiSeqDx Cystic Fibrosis System was determined through a blinded study using 3 trial sites 

and 2 operators at each site. Two well‐characterized panels of 46 samples each were tested by each of the operators at 

each site for a total of 276 sample results per operator. The panel contained a mix of genomic DNA from 

lymphoblastoid cell lines with known variants in the CFTR gene, as well as leukocyte‐depleted blood spiked with 

lymphoblastoid cell lines with known variants in the CFTR gene. The blood samples were provided to allow 

incorporation of the extraction steps used to prepare gDNA that serves as the primary input for the assay workflow. 

The sample pass rate, defined as the number of samples passing QC metrics on the first attempt, was 99.7%. 

The genotype‐level PPA for all variants including the PolyTG/PolyT variant was 99.24% and excluding the 

PolyTG/PolyT variant was 99.62%. The NPA for all WT was 99.70% and the OA for all reported positions was 99.70%. 
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Table 13   Reproducibility of the MiSeqDx Cystic Fibrosis Diagnostic Assay (excluding PolyTG/PolyT variants) 

Sample  HGVS Name 

or Location 

(if no HGVS) 

Mutation 

Name 

# Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

All 

Sites 

Site 1  Site 2  Site 3  No 

Calls 

Miscalls 

1  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

1  c.1646G>A  S549N  6  18  6  6  6  0  0  100% 

1  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

2  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

2  c.1581A>G  c.1581A>G  6  18  6  6  6  0  0  100% 

2  c.1680‐1G>A  1812‐1 G‐>A  6  18  6  6  6  0  0  100% 

2  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

2  c.313delA  c.313delA  6  18  6  6  6  0  0  100% 

2  c.3870A>G  c.3870A>G  6  18  6  5  6  0  1  94.44% 

2  c.4389G>A  c.4389G>A  6  18  6  6  6  0  0  100% 

3  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 
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Sample  HGVS Name 

or Location 

(if no HGVS) 

Mutation 

Name 

# Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

All 

Sites 

Site 1  Site 2  Site 3  No 

Calls 

Miscalls 

3  c.1477C>T  Q493X  6  18  6  6  6  0  0  100% 

3  c.1521_1523delCTT  F508del  6  18  6  6  6  0  0  100% 

3  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

3  c.4389G>A  c.4389G>A  6  18  6  6  6  0  0  100% 

4  c.1408G>A  V470M  6  18  5  6  6  1  0  94.44% 

4  c.1521_1523delCTT  F508del  6  18  5  6  6  1  0  94.44% 

4  c.2052delA  2184delA  6  18  5  6  6  1  0  94.44% 

5  c.1408G>A  V470M  6  18  6  5  6  1¶  0  94.44% 

5  c.224G>A  R75Q  6  18  6  5  6  1¶  0  94.44% 

5  c.2562T>G  c.2562T>G  6  18  6  5  6  1¶  0  94.44% 

5  c.3472C>T  R1158X  6  18  6  5  6  1¶  0  94.44% 

5  c.366T>A  Y122X  6  18  6  5  6  1¶  0  94.44% 

5  c.625G>T  A209S  6  18  6  5  6  1#  0  94.44% 

6  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

6  c.1521_1523delCTT  F508del  6  18  6  6  6  0  0  100% 

6  c.2051_2052delAAinsG  2183AA>G  6  18  6  6  6  0  0  100% 
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Sample  HGVS Name 

or Location 

(if no HGVS) 

Mutation 

Name 

# Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

All 

Sites 

Site 1  Site 2  Site 3  No 

Calls 

Miscalls 

7  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

7  c.223C>T  R75X  6  18  6  6  6  0  0  100% 

7  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

8  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

8  c.1519_1521delATC  I507del  6  18  6  6  6  0  0  100% 

8  c.1521_1523delCTT  F508del  6  18  6  6  6  0  0  100% 

8  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

8  c.4389G>A  c.4389G>A  6  18  6  6  6  0  0  100% 

9  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

9  c.1521_1523delCTT  F508del  6  18  6  6  6  0  0  100% 

9  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

9  c.3846G>A  W1282X  6  18  6  5  6  0  1#  94.44% 

9  c.4389G>A  c.4389G>A  6  18  6  6  6  0  0  100% 

10  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

10  c.1521_1523delCTT  F508del  6  18  6  6  6  0  0  100% 

10  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 
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Sample  HGVS Name 

or Location 

(if no HGVS) 

Mutation 

Name 

# Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

All 

Sites 

Site 1  Site 2  Site 3  No 

Calls 

Miscalls 

10  c.3140‐26A>G  3272‐26A>G  6  18  6  5  6  0  1#  94.44% 

10  c.4389G>A  c.4389G>A  6  18  6  6  6  0  0  100% 

11, 39  c.1408G>A  V470M  12  36  12  12  12  0  0  100% 

11, 39  c.1521_1523delCTT  F508del  12  36  12  12  12  0  0  100% 

11, 39  c.2002C>T  R668C  12  36  12  12  12  0  0  100% 

11, 39  c.2562T>G  c.2562T>G  12  36  12  12  12  0  0  100% 

11, 39  c.3718‐2477C>T  3849+10kbC>T  12  36  12  12  12  0  0  100% 

11, 39  c.4389G>A  c.4389G>A  12  36  12  12  12  0  0  100% 

12, 40  c.1408G>A  V470M  12  36  12  12  12  0  0  100% 

12, 40  c.2562T>G  c.2562T>G  12  36  12  12  12  0  0  100% 

12, 40  c.2988+1G>A  3120+1G>A  12  36  12  12  12  0  0  100% 

12, 40  c.4389G>A  c.4389G>A  12  36  12  12  12  0  0  100% 

12, 40  c.489+1G>T  621+1G>T  12  36  12  12  12  0  0  100% 

13  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

13  c.1521_1523delCTT  F508del  6  18  6  6  6  0  0  100% 

13  c.178G>T  E60X  6  18  6  6  6  0  0  100% 
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Sample  HGVS Name 

or Location 

(if no HGVS) 

Mutation 

Name 

# Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

All 

Sites 

Site 1  Site 2  Site 3  No 

Calls 

Miscalls 

13  c.4389G>A  c.4389G>A  6  18  6  6  6  0  0  100% 

14  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

14  c.1584G>A  c.1584G>A  6  18  6  6  6  0  0  100% 

14  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

14  c.3302T>A  M1101K  6  18  6  6  6  0  0  100% 

15  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

15  c.1584G>A  c.1584G>A  6  18  6  6  6  0  0  100% 

15  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

15  c.3302T>A  M1101K  6  18  6  6  6  0  0  100% 

16  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

16  c.1521_1523delCTT  F508del  6  18  6  6  6  0  0  100% 

16  c.3080T>C  I1027T  6  18  6  6  6  0  0  100% 

17, 41  c.1408G>A  V470M  12  36  12  12  12  0  0  100% 

17, 41  c.1521_1523delCTT  F508del  12  36  12  12  12  0  0  100% 

17, 41  c.3528delC  3659delC  12  36  12  12  12  0  0  100% 

18, 42  c.‐4G>C  c.‐4G>C  12  36  12  12  12  0  0  100% 
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Sample  HGVS Name 

or Location 

(if no HGVS) 

Mutation 

Name 

# Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

All 

Sites 

Site 1  Site 2  Site 3  No 

Calls 

Miscalls 

18, 42  c.1408G>A  V470M  12  36  12  12  12  0  0  100% 

18, 42  c.1521_1523delCTT  F508del  12  36  12  12  12  0  0  100% 

18, 42  c.350G>A  R117H  12  36  12  12  12  0  0  100% 

19  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

19  c.489+1G>T  621+1G>T  6  18  6  6  6  0  0  100% 

19  c.579+1G>T  711+1G>T  6  18  6  6  6  0  0  100% 

20, 43  c.1408G>A  V470M  12  36  12  12  12  0  0  100% 

20, 43  c.254G>A  G85E  12  36  12  12  12  0  0  100% 

20, 43  c.489+1G>T  621+1G>T  12  36  12  12  12  0  0  100% 

21, 44  c.1364C>A  A455E  12  36  12  12  12  0  0  100% 

21, 44  c.1408G>A  V470M  12  36  12  12  12  0  0  100% 

21, 44  c.1521_1523delCTT  F508del  12  36  12  12  12  0  0  100% 

22  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

22  c.1521_1523delCTT  F508del  6  18  6  6  6  0  0  100% 

22  c.1679G>C  R560T  6  18  6  6  6  0  0  100% 

22  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 
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Sample  HGVS Name 

or Location 

(if no HGVS) 

Mutation 

Name 

# Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

All 

Sites 

Site 1  Site 2  Site 3  No 

Calls 

Miscalls 

22  c.4389G>A  c.4389G>A  6  18  6  6  6  0  0  100% 

23  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

23  c.1521_1523delCTT  F508del  6  18  6  6  6  0  0  100% 

23  c.3276C>A  Y1092X (C>A)  6  18  6  6  6  0  0  100% 

24, 45  c.1408G>A  V470M  12  36  12  12  12  0  0  100% 

24, 45  c.3909C>G  N1303K  12  36  12  12  12  0  0  100% 

24, 45  c.4046G>A  G1349D  12  36  12  12  12  0  0  100% 

25  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

25  c.1624G>T  G542X  6  18  6  6  6  0  0  100% 

26  c.‐8G>C  c.‐8G>C  6  18  6  6  6  0  0  100% 

26  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

26  c.1624G>T  G542X  6  18  6  6  6  0  0  100% 

27, 46  c.1408G>A  V470M  12  36  12  12  12  0  0  100% 

27, 46  c.1652G>A  G551D  12  36  12  12  12  0  0  100% 

27, 46  c.1657C>T  R553X  12  36  12  12  12  0  0  100% 

27, 46  c.2562T>G  c.2562T>G  12  36  12  12  12  0  0  100% 
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Sample  HGVS Name 

or Location 

(if no HGVS) 

Mutation 

Name 

# Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

All 

Sites 

Site 1  Site 2  Site 3  No 

Calls 

Miscalls 

27, 46  c.4389G>A  c.4389G>A  12  36  12  12  12  0  0  100% 

28  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

28  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

28  c.3718‐2477C>T  3849+10kbC>T  6  18  6  6  6  0  0  100% 

28  c.4389G>A  c.4389G>A  6  18  6  6  6  0  0  100% 

29  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

29  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

29  c.91C>T  R31C  6  18  6  6  6  0  0  100% 

30  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

30  c.1521_1523delCTT  F508del  6  18  6  6  6  0  0  100% 

30  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

30  c.3485G>T  R1162X  6  18  6  6  6  0  0  100% 

30  c.4389G>A  c.4389G>A  6  18  6  6  6  0  0  100% 

31  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

31  c.1585‐1G>A  1717‐1G>A  6  18  6  6  6  0  0  100% 

31  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 
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Sample  HGVS Name 

or Location 

(if no HGVS) 

Mutation 

Name 

# Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

All 

Sites 

Site 1  Site 2  Site 3  No 

Calls 

Miscalls 

31  c.4389G>A  c.4389G>A  6  18  6  6  6  0  0  100% 

32  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

32  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

32  c.3484C>T  R1162X  6  18  6  6  6  0  0  100% 

32  c.4389G>A  c.4389G>A  6  18  6  6  6  0  0  100% 

33  c.1040G>C  R347P  6  18  6  6  6  0  0  100% 

33  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

33  c.1652G>A  G551D  6  18  6  6  6  0  0  100% 

33  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

33  c.4272C>T  c.4272C>T  6  18  6  6  6  0  0  100% 

33  c.4389G>A  c.4389G>A  6  18  6  6  6  0  0  100% 

34  c.1000C>T  R334W  6  18  6  6  6  0  0  100% 

34  c.3368‐2A>T  c.3368‐2A>T  6  18  6  6  6  0  0  100% 

35  c.1523T>G  F508C  6  18  6  6  6  0  0  100% 

36  c.254G>A  G85E  6  18  6  6  6  0  0  100% 

36  c.3454G>C  D1152H  6  18  6  6  6  0  0  100% 
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Sample  HGVS Name 

or Location 

(if no HGVS) 

Mutation 

Name 

# Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

All 

Sites 

Site 1  Site 2  Site 3  No 

Calls 

Miscalls 

37  c.1007T>A  I336K  6  18  6  6  6  0  0  100% 

37  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

37  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

37  c.3705T>G  S1235R  6  18  6  6  6  0  0  100% 

38  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

38  c.1727G>C  G576A  6  18  6  6  6  0  0  100% 

38  c.2002C>T  R668C  6  18  6  6  6  0  0  100% 

38  c.2057C>A  S686Y  6  18  6  6  6  0  0  100% 

38  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

38  c.4389G>A  c.4389G>A  6  18  6  6  6  0  0  100% 

47, 85  c.1408G>A  V470M  12  36  12  12  12  0  0  100% 

47, 85  c.2562T>G  c.2562T>G  12  36  12  12  12  0  0  100% 

47, 85  c.2657+5G>A  2789+5G>A  12  36  12  12  12  0  0  100% 

47, 85  c.4389G>A  c.4389G>A  12  36  12  12  12  0  0  100% 

48, 86  117138366  CFTR dele2, 3  12  36  12  11  12  1  0  97.22% 

48, 86  c.1408G>A  V470M  12  36  12  11  12  1  0  97.22% 
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Sample  HGVS Name 

or Location 

(if no HGVS) 

Mutation 

Name 

# Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

All 

Sites 

Site 1  Site 2  Site 3  No 

Calls 

Miscalls 

48, 86  c.1521_1523delCTT  F508del  12  36  12  11  12  1  0  97.22% 

49, 87  c.1408G>A  V470M  12  36  12  12  12  0  0  100% 

49, 87  c.1521_1523delCTT  F508del  12  36  12  12  12  0  0  100% 

49, 87  c.1766+1G>A  1898+1G>A  12  36  12  12  12  0  0  100% 

50, 88  c.1408G>A  V470M  12  36  12  12  12  0  0  100% 

50, 88  c.220C>T  R74W  12  36  12  12  12  0  0  100% 

50, 88  c.2562T>G  c.2562T>G  12  36  12  12  12  0  0  100% 

50, 88  c.3808G>A  D1270N  12  36  12  12  12  0  0  100% 

51, 89  c.1408G>A  V470M  12  36  12  12  12  0  0  100% 

51, 89  c.1521_1523delCTT  F508del  12  36  12  12  12  0  0  100% 

51, 89  c.2012delT  L671X  12  36  12  12  12  0  0  100% 

52  c.3744delA  c.3744delA  6  18  6  6  6  0  0  100% 

53, 90  c.3773dupT  3905insT  12  36  12  12  12  0  0  100% 

54, 91  c.1408G>A  V470M  12  36  12  12  12  0  0  100% 

54, 91  c.262_263delTT  394delTT  12  36  12  12  12  0  0  100% 

55, 92  c.1408G>A  V470M  12  36  12  12  12  0  0  100% 
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Sample  HGVS Name 

or Location 

(if no HGVS) 

Mutation 

Name 

# Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

All 

Sites 

Site 1  Site 2  Site 3  No 

Calls 

Miscalls 

55, 92  c.1519A>G  I507V  12  36  12  12  12  0  0  100% 

55, 92  c.1521_1523delCTT  F508del  12  36  12  12  12  0  0  100% 

55, 92  c.2562T>G  c.2562T>G  12  36  12  12  12  0  0  100% 

55, 92  c.3080T>C  I1027T  12  36  12  12  12  0  0  100% 

55, 92  c.4389G>A  c.4389G>A  12  36  12  12  12  0  0  100% 

56  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

56  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

56  c.3154T>G  F1052V  6  18  6  6  6  0  0  100% 

56  c.4389G>A  c.4389G>A  6  18  6  6  6  0  0  100% 

57  c.‐8G>C  c.‐8G>C  6  18  6  6  6  0  0  100% 

57  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

57  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

57  c.3209G>A  R1070Q  6  18  6  6  6  0  0  100% 

58  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

58  c.1521_1523delCTT  F508del  6  18  6  6  6  0  0  100% 

58  c.2991G>C  L997F  6  18  6  6  6  0  0  100% 
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Sample  HGVS Name 

or Location 

(if no HGVS) 

Mutation 

Name 

# Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

All 

Sites 

Site 1  Site 2  Site 3  No 

Calls 

Miscalls 

59  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

59  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

59  c.3205G>A  G1069R  6  18  6  6  6  0  0  100% 

60  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

60  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

60  c.4389G>A  c.4389G>A  6  18  6  6  6  0  0  100% 

60  c.617T>G  L206W  6  18  6  6  6  0  0  100% 

61  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

61  c.2260G>A  V754M  6  18  6  6  6  0  0  100% 

61  c.4389G>A  c.4389G>A  6  18  6  6  6  0  0  100% 

62  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

62  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

62  c.988G>T  G330X  6  18  6  6  6  0  0  100% 

64  c.1040G>A  R347H  6  18  6  6  6  0  0  100% 

64  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

64  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 
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Sample  HGVS Name 

or Location 

(if no HGVS) 

Mutation 

Name 

# Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

All 

Sites 

Site 1  Site 2  Site 3  No 

Calls 

Miscalls 

64  c.4389G>A  c.4389G>A  6  18  6  6  6  0  0  100% 

65  c.948delT  1078delT  6  18  6  6  6  0  0  100% 

66  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

66  c.1521_1523delCTT  F508del  6  18  6  6  6  0  0  100% 

66  c.532G>A  G178R  6  18  6  6  6  0  0  100% 

67  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

67  c.1647T>G  S549R (c.1647T>G)  6  18  6  6  6  0  0  100% 

68  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

68  c.1646G>A  S549N  6  18  6  6  6  0  0  100% 

68  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

68  c.4389G>A  c.4389G>A  6  18  6  6  6  0  0  100% 

69  c.2506G>T  D836Y  6  18  6  6  6  0  0  100% 

69  c.2537G>A  W846X  6  18  6  6  6  0  0  100% 

70  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

70  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

70  c.3485G>T  R1162X  6  18  6  6  6  0  0  100% 
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Sample  HGVS Name 

or Location 

(if no HGVS) 

Mutation 

Name 

# Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

All 

Sites 

Site 1  Site 2  Site 3  No 

Calls 

Miscalls 

70  c.4389G>A  c.4389G>A  6  18  6  6  6  0  0  100% 

71  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

71  c.1521_1523delCTT  F508del  6  18  6  6  6  0  0  100% 

71  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

71  c.274G>T  E92X  6  18  6  6  6  0  0  100% 

71  c.4389G>A  c.4389G>A  6  18  6  6  6  0  0  100% 

72  c.1021_1022dupTC  1154insTC  6  18  6  6  5  1  0  94.44% 

72  c.1408G>A  V470M  6  18  6  6  5  1  0  94.44% 

72  c.2562T>G  c.2562T>G  6  18  6  6  5  1  0  94.44% 

72  c.4389G>A  c.4389G>A  6  18  6  6  5  1  0  94.44% 

72  c.489+1G>T  621+1G>T  6  18  6  6  5  1  0  94.44% 

73  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

73  c.1624G>T  G542X  6  18  6  6  6  0  0  100% 

73  c.1826A>G  H609R  6  18  6  6  6  0  0  100% 

74  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

74  c.1429C>T  P477S  6  18  6  6  6  0  0  100% 
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Sample  HGVS Name 

or Location 

(if no HGVS) 

Mutation 

Name 

# Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

All 

Sites 

Site 1  Site 2  Site 3  No 

Calls 

Miscalls 

74  c.1521_1523delCTT  F508del  6  18  6  6  6  0  0  100% 

75  c.1408G>A  V470M  6  18  6  5  6  1¶  0  94.44% 

75  c.1521_1523delCTT  F508del  6  18  6  5  6  1¶  0  94.44% 

75  c.1721C>A  P574H  6  18  6  5  6  1¶  0  94.44% 

76  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

76  c.1521_1523delCTT  F508del  6  18  6  6  6  0  0  100% 

76  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

76  c.429delT  c.429delT  6  18  6  6  6  0  0  100% 

76  c.4389G>A  c.4389G>A  6  18  6  6  6  0  0  100% 

77  c.1364C>A  A455E  6  18  6  6  6  0  0  100% 

77  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

77  c.489+1G>T  621+1G>T  6  18  6  6  6  0  0  100% 

78  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

78  c.1581A>G  c.1581A>G  6  18  6  6  6  0  0  100% 

78  c.1680‐1G>A  1812‐1 G‐>A  6  18  6  6  6  0  0  100% 

78  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 
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Sample  HGVS Name 

or Location 

(if no HGVS) 

Mutation 

Name 

# Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

All 

Sites 

Site 1  Site 2  Site 3  No 

Calls 

Miscalls 

78  c.313delA  c.313delA  6  18  6  6  6  0  0  100% 

78  c.3870A>G  P1290P  6  18  6  6  6  0  0  100% 

78  c.4389G>A  c.4389G>A  6  18  6  6  6  0  0  100% 

79  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

79  c.220C>T  R74W  6  18  6  6  6  0  0  100% 

79  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

79  c.3808G>A  D1270N  6  18  6  6  6  0  0  100% 

80  c.‐8G>C  c.‐8G>C  6  18  6  6  6  0  0  100% 

80  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

80  c.1521_1523delCTT  F508del  6  18  6  6  6  0  0  100% 

80  c.1657C>T  R553X  6  18  6  6  6  0  0  100% 

80  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

81  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

81  c.1521_1523delCTT  F508del  6  18  6  6  6  0  0  100% 

81  c.1652G>A  G551D  6  18  6  6  6  0  0  100% 

81  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 
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Sample  HGVS Name 

or Location 

(if no HGVS) 

Mutation 

Name 

# Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

All 

Sites 

Site 1  Site 2  Site 3  No 

Calls 

Miscalls 

81  c.4389G>A  c.4389G>A  6  18  6  6  6  0  0  100% 

82  c.1040G>C  R347P  6  18  6  6  6  0  0  100% 

82  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

82  c.1521_1523delCTT  F508del  6  18  6  6  6  0  0  100% 

82  c.4272C>T  c.4272C>T  6  18  6  6  6  0  0  100% 

83  c.‐4G>C  c.‐4G>C  6  18  6  6  6  0  0  100% 

83  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

83  c.1521_1523delCTT  F508del  6  18  6  6  6  0  0  100% 

83  c.350G>A  R117H  6  18  6  6  6  0  0  100% 

84  c.1408G>A  V470M  6  18  6  6  6  0  0  100% 

84  c.1519_1521delATC  I507del  6  18  6  6  6  0  0  100% 

84  c.2562T>G  c.2562T>G  6  18  6  6  6  0  0  100% 

84  c.4389G>A  c.4389G>A  6  18  6  6  6  0  0  100% 

Total All Variants (PPA)** 

(including the PolyTG/PolyT data in Table 14) 

2580  7740  2562  2553  2566  37  22  99.24% 

Total All WT (NPA)  2871132  8613396  2865930  2855526  2865932  26006  2  99.70% 

Total All WT and Variants (OA)  2873712  8621136  2868492  2858079  2868498  26043  24  99.70% 
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¶ One replicate each of samples 5 and 75 had a 0% call rate. Further investigation indicated that the samples had likely not been added to the sample 

plate prior to library preparation. 

# Upon review, samples 9 and 10 were likely switched by the operator prior to library preparation. 

** Excluding PolyTG/PolyT variants, the PPA was 99.62%. 
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Table 14   PolyTG/PolyT Reproducibility for the MiSeqDx Cystic Fibrosis Diagnostic Panel 

Panel  Sample  Genotype  Total Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

Sites  Site 1  Site 2  Site 3  No 

Calls 

Miscalls 
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Panel  Sample  Genotype  Total Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

Sites  Site 1  Site 2  Site 3  No 

Calls 

Miscalls 

A  1  (TG)12(T)7/ 

(TG)12(T)7 

6  18  6  6  6  0  0  100% 

A  2  (TG)10(T)9/ 

(TG)10(T)7 

6  18  6  6  6  0  0  100% 

A  3  (TG)10(T)7/ 

(TG)10(T)9 

6  18  6  6  6  0  0  100% 

A  4  (TG)10(T)9/ 

(TG)11(T)7 

6  18  5  6  6  1  0  94.44% 

A  5  (TG)10(T)7/ 

(TG)11(T)7 

6  18  6  5  6  1  0  94.44% 

A  6  (TG)10(T)9/ 

(TG)10(T)7 

6  18  6  6  6  0  0  100% 

A  7  (TG)10(T)9/ 

(TG)11(T)7 

6  18  6  6  6  0  0  100% 

A  8  (TG)10(T)7/ 

(TG)10(T)9 

6  18  6  6  6  0  0  100% 

A  9  (TG)10(T)9/ 

(TG)10(T)7 

6  18  6  6  6  0  0  100% 

A  10  (TG)10(T)9/ 

(TG)10(T)7 

6  18  6  6  6  0  0  100% 

A  11, 39  (TG)10(T)9/ 

(TG)10(T)7 

12  36  12  12  12  0  0  100% 

A  12, 40  (TG)10(T)9/ 

(TG)11(T)7 

12  36  12  12  12  0  0  100% 

A  13  (TG)10(T)9/ 

(TG)11(T)7 

6  18  6  6  6  0  0  100% 

A  14  (TG)10(T)7/ 

(TG)11(T)7 

6  18  6  6  6  0  0  100% 

A  15  (TG)10(T)7/  6  18  6  5  6  1  0  94.44% 
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Panel  Sample  Genotype  Total Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

Sites  Site 1  Site 2  Site 3  No 

Calls 

Miscalls 

(TG)11(T)7 

A  16  (TG)10(T)9/ 

(TG)10(T)9 

6  18  6  6  6  0  0  100% 

A  17, 41  (TG)10(T)9/ 

(TG)11(T)7 

12  36  12  12  12  0  0  100% 

A  18, 42  (TG)10(T)9/ 

(TG)12(T)5 

12  36  12  12  12  0  0  100% 

A  19  (TG)10(T)9/ 

(TG)11(T)7 

6  18  6  6  6  0  0  100% 

A  20, 43  (TG)10(T)9/ 

(TG)11(T)7 

12  36  12  12  12  0  0  100% 

A  21, 44  (TG)10(T)9/ 

(TG)10(T)9 

12  36  12  12  12  0  0  100% 

A  22  (TG)10(T)9/ 

(TG)10(T)7 

6  18  6  6  6  0  0  100% 

A  23  (TG)10(T)9/ 

(TG)11(T)7 

6  18  6  6  6  0  0  100% 

A  24, 45  (TG)10(T)9/ 

(TG)11(T)7 

12  36  12  12  12  0  0  100% 

A  25  (TG)10(T)9/ 

(TG)10(T)9 

6  18  6  6  6  0  0  100% 

A  26  (TG)10(T)9/ 

(TG)11(T)7 

6  18  6  6  6  0  0  100% 

A  27, 46  (TG)10(T)7/ 

(TG)11(T)7 

12  36  11  12  12  0  1  97.22% 

A  28  (TG)10(T)7/ 

(TG)10(T)7 

6  18  6  6  6  0  0  100% 

A  29  (TG)10(T)7/ 

(TG)12(T)7 

6  18  6  4  4  4  0  77.78% 
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Panel  Sample  Genotype  Total Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

Sites  Site 1  Site 2  Site 3  No 

Calls 

Miscalls 

A  30  (TG)10(T)9/ 

(TG)10(T)7 

6  18  6  6  6  0  0  100% 

A  31  (TG)10(T)7/ 

(TG)11(T)7 

6  18  6  6  6  0  0  100% 

A  32  (TG)10(T)7/ 

(TG)10(T)7 

6  18  6  6  6  0  0  100% 

A  33  (TG)10(T)7/ 

(TG)11(T)7 

6  18  5  6  6  1  0  94.44% 

A  34  (TG)11(T)7/ 

(TG)12(T)7 

6  18  6  6  6  0  0  100% 

A  35  (TG)11(T)7/ 

(TG)11(T)7 

6  18  6  6  6  0  0  100% 

A  36  (TG)11(T)7/ 

(TG)11(T)7 

6  18  6  6  6  0  0  100% 

A  37  (TG)11(T)7/ 

(TG)12(T)7 

6  18  6  6  6  0  0  100% 

A  38  (TG)10(T)7/ 

(TG)11(T)7 

6  18  6  6  6  0  0  100% 

B  47, 85  (TG)10(T)7/ 

(TG)10(T)7 

12  36  12  12  12  0  0  100% 

B  48, 86  (TG)10(T)9/ 

(TG)11(T)7 

12  36  11  11  12  2  0  94.44% 

B  49, 87  (TG)10(T)9/ 

(TG)11(T)7 

12  36  12  12  12  0  0  100% 

B  50, 88  (TG)10(T)9/ 

(TG)11(T)7 

12  36  12  12  12  0  0  100% 

B  51, 89  (TG)10(T)9/ 

(TG)10(T)9 

12  36  12  12  12  0  0  100% 

B  52  (TG)11(T)7/  6  18  6  6  6  0  0  100% 
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Panel  Sample  Genotype  Total Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

Sites  Site 1  Site 2  Site 3  No 

Calls 

Miscalls 

(TG)11(T)7 

B  53, 90  (TG)11(T)7/ 

(TG)11(T)7 

12  36  12  12  12  0  0  100% 

B  54, 91  (TG)10(T)9/ 

(TG)11(T)7 

12  36  12  12  12  0  0  100% 

B  55, 92  (TG)10(T)9/ 

(TG)10(T)7 

12  36  12  12  12  0  0  100% 

B  56  (TG)10(T)7/ 

(TG)10(T)9 

6  18  6  6  6  0  0  100% 

B  57  (TG)12(T)7/ 

(TG)12(T)7 

6  18  6  6  6  0  0  100% 

B  58  (TG)10(T)9/ 

(TG)10(T)9 

6  18  6  6  6  0  0  100% 

B  59  (TG)11(T)7/ 

(TG)12(T)7 

6  18  5  6  6  1  0  94.44% 

B  60  (TG)9(T)9/ 

(TG)11(T)7 

6  18  6  6  6  0  0  100% 

B  61  (TG)10(T)9/ 

(TG)11(T)7 

6  18  6  6  6  0  0  100% 

B  62  (TG)10(T)7/ 

(TG)11(T)7 

6  18  5  6  6  1  0  94.44% 

B  63  (TG)11(T)7/ 

(TG)11(T)7 

6  18  6  6  6  0  0  100% 

B  64  (TG)10(T)7/ 

(TG)11(T)7 

6  18  5  6  6  1  0  94.44% 

B  65  (TG)11(T)7/ 

(TG)11(T)7 

6  18  6  6  6  0  0  100% 

B  66  (TG)10(T)9/ 

(TG)11(T)7 

6  18  6  6  6  0  0  100% 
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Panel  Sample  Genotype  Total Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

Sites  Site 1  Site 2  Site 3  No 

Calls 

Miscalls 

B  67  (TG)11(T)7/ 

(TG)11(T)7 

6  18  6  6  6  0  0  100% 

B  68  (TG)10(T)7/ 

(TG)11(T)7 

6  18  6  6  6  0  0  100% 

B  69  (TG)11(T)7/ 

(TG)11(T)7 

6  18  6  6  6  0  0  100% 

B  70  (TG)10(T)7/ 

(TG)10(T)7 

6  18  6  6  6  0  0  100% 

B  71  (TG)10(T)9/ 

(TG)11(T)7 

6  18  6  6  6  0  0  100% 

B  72  (TG)10(T)7/ 

(TG)10(T)9 

6  18  5  6  5  2  0  88.89% 

B  73  (TG)10(T)9/ 

(TG)11(T)7 

6  18  6  6  6  0  0  100% 

B  74  (TG)10(T)9/ 

(TG)11(T)7 

6  18  6  6  6  0  0  100% 

B  75  (TG)10(T)7/ 

(TG)10(T)9 

6  18  6  5  6  1  0  94.44% 

B  76  (TG)10(T)7/ 

(TG)10(T)9 

6  18  6  6  6  0  0  100% 

B  77  (TG)10(T)9/ 

(TG)10(T)9 

6  18  6  6  6  0  0  100% 

B  78  (TG)10(T)7/ 

(TG)10(T)9 

6  18  5  6  6  1  0  94.44% 

B  79  (TG)10(T)7/ 

(TG)11(T)7 

6  18  6  6  6  0  0  100% 

B  80  (TG)11(T)7/ 

(TG)11(T)9 

6  18  0  0  0  0  18††  0% 

B  81  (TG)10(T)7/  6  18  6  6  6  0  0  100% 
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Panel  Sample  Genotype  Total Results  Agreeing Calls  Total # (All Sites)  % 

Agreement 

Per 

Site 

Sites  Site 1  Site 2  Site 3  No 

Calls 

Miscalls 

(TG)10(T)9 

B  82  (TG)10(T)9/ 

(TG)11(T)7 

6  18  6  6  6  0  0  100% 

B  83  (TG)10(T)9/ 

(TG)12(T)5 

6  18  6  6  6  0  0  100% 

B  84  (TG)10(T)7/ 

(TG)10(T)7 

6  18  6  6  6  0  0  100% 

Total PolyTG/PolyT Variants (PPA)  552  1656  537  540  543  17  19  97.83% 

 

†† All 18 samples were concordant with each other but discordant with Sanger bi‐directional sequencing. 

 

DNA Extraction 

Three commonly used, commercially available extraction methods representing magnetic bead extraction, alcohol 

precipitation and silica filter column isolation methods, were evaluated using K2EDTA anti‐coagulated whole blood. 

A total of 14 blood samples were used during the study; two were wild type, while the remaining samples carried 

unique genotypes representing 9 different mutations and/or variants, including both common and rare mutations. For 

the polyTG/polyT variation, samples with (T)5‐9 and (TG)10‐12 were included.The three DNA extraction methods 

were tested independently by 2 different operators who each performed 3 runs per extraction method. Each 

extraction was performed by each operator on different days. The DNA concentration and A260/A280 ratio of the 

extracted gDNA samples was determined using spectrophotometry. The total sample size for each extraction method 

in this study was 168 (14 samples x 2 operators/extraction method x 3 runs/operator x 2 replicates/extracted gDNA 

sample). 

 
 

Criteria   Alcohol 

Precipitation 

 Silica Filter Column 

Isolation 

Magnetic Bead 

Extraction 
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Criteria   Alcohol 

Precipitation 

 Silica Filter Column 

Isolation 

Magnetic Bead 

Extraction 

Call Rate 

(≥99%) 

100% 

2 No‐calls‡‡ 

100% 

3 No‐calls‡‡ 

100% 

1 No‐call‡‡ 

Reproducibility 

(≥99%) 

100% 

2 No‐calls‡‡ 

100% 

3 No‐calls‡‡ 

100% 

1 No‐call‡‡ 

Sample First Pass Rate 

( >95% of samples have call rate of 

>99%) 

100% 

(168/168) 

100% 

(168/168) 

100% 

(168/168) 

‡‡ No Call for PolyTG/PolyT variant. Call Rate and Reproducibility include the PolyTG/PolyT variant. If the PolyTG/PolyT variant is 

excluded from reproducibility metrics, then reproducibility of DNA extracted using all 3 methods becomes 100%. 

	
DNA	Input	
The DNA input range of the Illumina MiSeqDx Cystic Fibrosis Carrier Screening Assay was evaluated by performing 

a serial dilution study using 14 representative DNA samples containing 16 unique CF variants. Each sample was 

tested in duplicate at 9 DNA input levels ranging from 1250 ng to 1 ng (1250 ng, 500 ng, 250 ng, 100 ng, 50 ng, 25 ng, 

10 ng, 5 ng, and 1 ng). For determination of accuracy, sample genotypes were compared to bidirectional Sanger 

sequencing data and the deletions were compared to PCR assay. 1250 ng and 25 ng were identified as the upper and 

lower bound for DNA input respectively as they had ≥95% sample first pass rate with no incorrect calls (100% 

accuracy and call rate). 

 

DNA inputs of 1250 ng, 250 ng, and 100 ng were further tested with 4 representative DNA samples and 20 replicates 

per DNA input level for each sample, while the lower bound of 25 ng was tested with 14 samples, 20 replicates for 

each sample. The accuracy and sample first pass rate was 100% at all DNA input levels. There were 12 no calls overall 

observed at the 25 ng DNA input level, with a pooled call rate of 99.999%. 

The results indicate that the Illumina MiSeqDx Cystic Fibrosis Diagnostic Assay can be used in the DNA input range 

from 1250 ng to 25 ng to produce accurate results. However, it is recommended that a DNA input of 250 ng be used 

for the assay. 
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Interfering	Substances	
To assess the impact of interfering substances on the Illumina MiSeqDx Cystic Fibrosis System, the performance of 

the assay was evaluated in the presence and absence of potential interferents. Eight whole blood specimens with 

unique CF genotypes were tested in the study . Four endogenous interfering substances (bilirubin, cholesterol, 

hemoglobin, and triglycerides) and K2EDTA were tested by spiking them into blood specimens prior to DNA 

extraction. The concentration limits for each substance is shown in the following table. Additionally, to assess 

interference resulting from blood collection (short draw), potassium EDTA was spiked into blood samples, and to 

assess interference resulting from sample preparation, Qiagen wash buffer AW2 was added to purified genomic 

DNA. The MiSeqDx Cystic Fibrosis Diagnostic assay achieved 100% call rate for all samples tested, and 100% 

reproducibility in genotype calls between samples in the presence and absence of interfering substances. 

 

Test 

Substance 

Total Number of 

Replicates 

Concentration Tested in 

Blood 

(Upper Limit) 

Concentration Tested in 

Blood 

(Lower Limit) 

 

Call 

Rate  

Bilirubin  48  684 μmol/L  137 μmol/L  100% 

Cholesterol  48   13 mmol/L  2.6 mmol/L  100% 

Hemoglobin  48   2 g/L   0.4 g/L  100% 

Triglyceride  48  37 mmol/L  7.4 mmol/L  100% 

K2EDTA  48  7.0 mg/mL  2.8 mg/mL  100% 

 

Sample Indexing 

Sample index primers are used in the assay to assign a unique barcode to each sample DNA, allowing the ability to 

pool multiple samples together into a single sequencing run. A total of 96 samples indexes were tested using 8 unique 

DNA samples to verify the ability of the assay to consistently make a genotyping call for a given sample across 

different indexing primer combinations. Each sample was tested with 12 different indexing primer combinations. 

Sample results were compared against bidirectional Sanger sequencing data for all positions/variants except the 2 

large deletions, which were confirmed using a duplex PCR assay. Reproducibility and accuracy were 100% for all 

sample/index primer combinations. 
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Introduction

Intended Use
The Illumina MiSeqDx Cystic Fibrosis Diagnostic Assay is an in vitro diagnostic
system used to sequence the protein coding regions and intron/exon boundaries of
the cystic fibrosis transmembrane conductance regulator (CFTR) gene in genomic
DNA samples isolated from human peripheral whole blood specimens. The test is
used to simultaneously detect all mutations and variants of the CFTR gene, including
two deep intronic mutations and two large deletions. The test is intended to be used
as an aid in the diagnosis of individuals with suspected cystic fibrosis (CF). The
results of this test are intended to be interpreted by a certified clinical molecular
geneticist or equivalent. This test is not indicated for use for fetal diagnostic testing,
for pre-implantation testing, or for stand-alone diagnostic purposes.
The test is intended to be used on the Illumina MiSeqDx instrument.

About this Guide
This reference guide provides more detailed instructions, technique tips, and helpful
hints to newly trained users to help guide proper execution of the MiSeqDx Cystic
Fibrosis Diagnostic Assay protocol. This is intended as a supplement and is not
meant to replace the package insert.

HowDoes the AssayWork?
One pair of CF oligonucleotides is designed for each CFTR amplicon. Hybridization
of these oligonucleotides to genomic DNA occurs in a 96-well plate, followed by
extension and ligation to form DNA templates consisting of the regions of interest
flanked by universal primer sequences. Using indexed primers supplied with the kit,
DNA templates are then amplified by PCR, pooled into a single tube, and sequenced
on the MiSeqDx instrument.
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A Hybridization of custom oligonucleotide probes
B Extension and ligation
C Addition of indices and sequencing adapters by PCR
D Final amplicon ready for sequencing with MiSeq

Process Overview
The Illumina MiSeqDx Cystic Fibrosis Diagnostic Assay process can be summarized
into the following steps:

Create a Sample Sheet
First, prepare a sample sheet, which will be used by the MiSeqDx to identify each
sample and its corresponding index. To prepare the sample sheet, use the Illumina
Worklist Manager, a wizard-based application for recording the sample ID, indices,
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and other parameters applicable to the 96-well plate. The sample sheet is also used
as a guide for setting up the plate during the assay workflow.

Prepare Libraries
Prepare the libraries using the protocol detailed in this user guide.

Sequence Samples on the MiSeqDx
The MiSeqDx Cystic Fibrosis Diagnostic Assay must be sequenced on a MiSeqDx
instrument using a paired-end 150 cycle run. For instructions for performing a
sequencing run on the MiSeqDx, see theMiSeqDx Instrument Reference Guide (part #
15038353).

Automated Sequencing and Data Analysis
MiSeq Reporter processes the base calls generated by the MiSeqDx instrument. It is
an on-instrument software, which is built in to the instrument's processes. MiSeq
Reporter produces information about alignment and structural variants. For more
information about this software, see theMiSeq Reporter User Guide (part # 15038356).

Tracking Tools
Illumina provides the following tools for sample tracking and guidance in the lab:
} The Lab Tracking Form can be used to record information such as operator
name, sample and index information, start and stop times, reagent lot numbers,
and barcodes.

} The Illumina Worklist Manager is used to create the sample sheet using a
wizard-based application. The Illumina Worklist Manager provides a feature for
recording parameters for the sample plate, such as sample ID, dual indices, and
other features applicable to the run.

NOTE
You can download the above Illumina MiSeqDx Cystic Fibrosis Diagnostic
Assay documents from the Illumina website at
http://support.illumina.com. Go to the Illumina MiSeqDx Cystic Fibrosis
Diagnostic Assay support page and click the Documentation & Literature
tab.
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Documentation
Additional documentation, such as theMiSeqDx Instrument Reference Guide (part #
15038353), is available for download from the Illumina website. See the inside back
cover of this guide for more information.

Training Videos
Illumina provides training videos to illustrate critical steps of the Illumina MiSeqDx
Cystic Fibrosis Diagnostic Assay protocol. Viewing these videos is strongly
recommended for new and less experienced users before starting sample preparation.
To view these training videos, go to the Illumina MiSeqDx Cystic Fibrosis Diagnostic
Assay Kit support page, then click Training.
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GettingStarted

This section describes the Illumina MiSeqDx Cystic Fibrosis Diagnostic Assay kit
contents, consumables and equipment used, DNA input recommendations, and best
practices to apply during the protocol.

MiSeqDx Cystic Fibrosis Diagnostic Assay Kit Contents
The Illumina MiSeqDx Cystic Fibrosis Diagnostic Assay Kit contains the following
components. Store the kit components at the specified temperature and in designated
pre- and post-amplification areas.
Because the pre- and post-amp reagents are shipped together, it is important to
unpack the reagents in the pre-amp lab area, and then move the post-amp reagents
to the proper post-amp storage area.

MiSeqDx Cystic Fibrosis Diagnostic Assay, Box 1

Component Quantity Fill
Volume Active Ingredients Storage

CF
Diagnostic-
Oligo Pool

1 tube 600 µl Buffered aqueous solution containing
oligonucleotides targeting the CFTR
gene

-15° to -
25°C

Hybridization
Buffer

1 tube 4.32 ml Buffered aqueous solution containing
salts and formamide

-15° to -
25°C

Extension-
Ligation Mix

1 tube 4.8 ml Buffered aqueous solution containing
proprietary blend of DNA polymerases,
DNA ligase, and dNTPs

-15° to -
25°C

Index Primers
C (A503), D
(A504), and E
(A505)

1 tube
per
primer

192 µl PCR primers with index sequences and
sequencing adapters

-15° to -
25°C

Index Primers
1 (A701), 2
(A702), and 10
(A710)

1 tube
per
primer

128 µl PCR primers with index sequences and
sequencing adapters

-15° to -
25°C

PCR
Polymerase

1 tube 56 µl Proprietary DNA polymerase -15° to -
25°C

PCR Master
Mix

1 tube 2.8 ml Buffered aqueous solution containing
salts and dNTPs

-15° to -
25°C

Table 1 Box 1A Pre-Amp Reagents
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Component Quantity Fill
Volume Active Ingredients Storage

Library
Normalization
Diluent

1 tube 4.6 ml Buffered aqueous solution containing
salts, 2-Mercaptoethanol, and
formamide

-15° to -
25°C

Library
Dilution Buffer

1 tube 4.5 ml Buffered aqueous solution -15° to -
25°C

PhiX Internal
Control

1 tube 10 µl Buffered aqueous solution containing
PhiX genomic DNA

-15° to -
25°C

Table 2 Box 1B Post-Amp Reagents

MiSeqDx Cystic Fibrosis Diagnostic Assay, Box 2

Component Quantity Contents Storage
MiSeqDx
Cartridge

6 cartridges Single-use cartridge that contains cluster
generation and sequencing reagents for use
with the MiSeqDx, including formamide, 2-
Mercaptoethanol, and < 2% DMSO

-15° to -
25°C

Table 3 Box 2 Post-Amp Reagents

MiSeqDx Cystic Fibrosis Diagnostic Assay, Box 3

Component Quantity Fill
Volume Active Ingredients Storage

Stringent Wash
Buffer

1 bottle 24 ml Buffered aqueous solution containing
salts, 2-Mercaptoethanol and
formamide

2° to 8°C

Universal
Wash Buffer

1 tube 4.8 ml Buffered aqueous solution containing
salts

2° to 8°C

Table 4 Box 3A Pre-Amp Reagents

Component Quantity Fill
Volume Active Ingredients Storage

PCR Clean-Up
Beads

1 tube 5 ml Buffered aqueous solution containing
solid phase paramagnetic beads and
polyethylene glycol

2° to 8°C

Table 5 Box 3B Post-Amp Reagents
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Component Quantity Fill
Volume Active Ingredients Storage

Library
Normalization
Wash

6 tubes 4.8 ml Buffered aqueous solution containing
salts, 2-Mercaptoethanol and
formamide

2° to 8°C

Library Beads 1 tube 1.2 ml Buffered aqueous solution containing
solid phase paramagnetic beads

2° to 8°C

MiSeqDx Flow
Cell

6
containers

1 flow
cell

Glass substrate with covalently bound
oligonucleotides

2° to 8°C

MiSeqDx Cystic Fibrosis Diagnostic Assay, Box 4

Component Quantity Fill
Volume Active Ingredients Storage

MiSeqDx SBS
Solution
(PR2)

6 bottles 353.1 ml Buffered aqueous solution 2° to 8°C

Table 6 Box 4 Post-Amp Reagents

MiSeqDx Cystic Fibrosis Diagnostic Assay, Box 5

Component Quantity Fill
Volume Active Ingredients Storage

Filter Plate 6 plates N/A Polypropylene microtiter plate with a
modified polyethersulfone membrane

15° to 30°C

Table 7 Box 5 Pre-Amp Reagents

Component Quantity Fill
Volume Active Ingredients Storage

Elution Buffer 1 tube 4.8 ml Buffered aqueous solution 15° to
30°C

Library
Storage
Buffer

1 tube 3.5 ml Buffered aqueous solution 15° to
30°C

Table 8 Box 5 Post-Amp Reagents
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Materials Sold Separately

Illumina Materials
1 MiSeqDx Instrument, Catalog # DX-410-1001

2 TruSeq Index Plate Fixture Kit, Catalog # FC-130-1005

3 TruSeq Index Plate Fixture & Collar Kit, Catalog # FC-130-1007

User-Supplied Materials

Pre-AmpMaterials

1 Heat Block—One heat block for a 96 well plate is required. The heat block must
meet the following performance specifications. Heat blocks with heated lids are
acceptable for use.
• Temperature Range: Ambient +5°C to 99°C
• Temperature Regulation: ±0.1°C at 37°C; ±0.4°C at 60°C

2 Sample Incubator—One incubator (hybridization oven) is required. The
incubator must meet the following performance specifications.
• Temperature Range: 10°C to 100°C
• Temperature Regulation: ±0.2°C

3 Tabletop Centrifuge—One tabletop centrifuge capable of maintaining 20°C is
required. (A separate centrifuge is required in the post-amp area, as noted below.)
Any plate centrifuge that attains the designated speeds of the protocol (280 to
2400 × g) is acceptable.

4 Precision Pipettes—One set of precision pipettes is required. (A separate set is
required in the post-amp area, as noted below.) The use of precision pipettes is
required to ensure accurate reagent and sample delivery. Single-channel or multi-
channel pipettes can be used if they are calibrated regularly and are accurate
within 5% of stated volume.

5 Consumables—The following consumables are required.
• 10 N NaOH (prepare from tablets or use a standard solution)
• TE Buffer
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• Laboratory grade water
• 96-well skirted PCR plates, 0.2 ml, polypropylene, or equivalent
NOTE: Make sure that the 96-well plate is fit compatible with the magnetic
stand.

• 96-well storage plates, 0.8 ml (MIDI plates)
• Solution basin, PVC, DNAase/RNAase free (trough)
• Adhesive aluminum foil seal
• Appropriate PCR plate seal
• Aerosol resistant pipette tips

Post-AmpMaterials

1 Thermal Cycler—One thermal cycler is required. The thermal cycler must have a
heated lid and meet the following performance specifications:
• Temperature Control Range: 4° to 99°C
• Control Accuracy: ±0.25°C from 35° to 99°C
The following thermal cyclers have been shown to work with this protocol. Other
thermal cyclers can be used if they meet listed performance specifications.

Model
Temperature
Control
Range of the Block

Control Accuracy

Eppendorf Mastercycler Pro 4° to 99°C ±0.2°C
ABI GeneAMP PCR Instrument System
9700

4° to 99°C ±0.25°C from 35° to
99°C

BioRad C1000 Touch Thermal Cycler 0° to 100°C ±0.1°C

Table 9 Thermal Cyclers

2 Microplate Shaker—One microplate shaker is required in the post-amp lab area.
The plate shaker must meet the following performance specifications:
• Max Mixing Speed: 3000 rpm
• Mixing Speed Range: 200 to 3000 rpm
The following plate shaker has been shown to work with this protocol. Other
plate shakers can be used if they meet listed performance specifications.
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Model Max Mixing Speed Mixing Speed
Range

Quantifoil Instruments GmbH, bioShake
IQ

3000 rpm
without adapter

200 to 3000 rpm

Table 10 Microplate Shaker

3 Tabletop Centrifuge—One tabletop centrifuge capable of maintaining 20°C is
required. (A separate centrifuge is required in the pre-amp area, as noted above.)
Any plate centrifuge that attains the designated speeds of the protocol (280 to
2400 × g) is acceptable.

4 Heat Block—One heat block for tubes is required. The heat block must meet the
following performance specifications.
• Temperature Range: Ambient +5°C to 99°C
• Temperature Regulation: ±0.1°C at 37°C; ±0.4°C at 60°C

5 Magnetic Stand—One magnetic stand for a 96 well plate is required. Better
performance is seen when the magnets are on the side of the stand and not on
the bottom.

6 Precision Pipettes—One set of precision pipettes is required. (A separate set is
required in the pre-amp area, as noted above.) The use of precision pipettes is
required to ensure accurate reagent and sample delivery. Single-channel or multi-
channel pipettes can be used if they are calibrated regularly and are accurate
within 5% of stated volume.

7 Consumables—The following consumables are required.
• 10 N NaOH (prepare from tablets or use a standard solution)
• Ethanol, 200 proof for molecular biology
• TE Buffer
• Laboratory grade water
• 96-well skirted PCR plates, 0.2 ml, polypropylene, or equivalent
NOTE: Make sure that the 96-well plate is fit compatible with the magnetic
stand.

• 96-well storage plates, 0.8 ml (MIDI plates)
• Conical tubes, 15 ml
• Eppendorf microcentrifuge tubes (screw-top recommended)
• PCR eight-tube strips
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• Solution basin, PVC, DNAase/RNAase free (trough)
• Adhesive aluminum foil seal
• Adhesive plate seal
• Aerosol resistant pipette tips

Prevent PCR Product Contamination
The PCR process is commonly used in the laboratory to amplify specific DNA
sequences. Unless proper laboratory hygiene is used, PCR products can contaminate
reagents, instrumentation, and genomic DNA samples, causing inaccurate and
unreliable results. PCR product contamination can shut down lab processes and
significantly delay normal operations.
Make sure that the lab is set up appropriately to reduce the risk of PCR product
contamination:
} Physically Separate Pre- and Post-Amp Areas
• Physically separate laboratory space where pre-amp processes are performed
(DNA extraction, quantification, and normalization) from the laboratory
space where post-amp processes are performed.

• Never use the same sink to wash pre-amp and post-amp troughs.
• Never share the same water purification system for pre-amp and post-amp
processes.

• Store all supplies used in the protocols in the pre-amp area, and transfer to
the post-amp area as needed.

} Use Dedicated Equipment and Supplies
• Dedicate separate full sets of equipment and supplies (pipettes, centrifuges,
oven, heat block, etc.) to pre-amp and post-amp lab processes, and never
share between processes.

• Dedicate separate storage areas (freezers and refrigerators) to pre-amp and
post-amp consumables.

Because the pre- and post-amplification reagents are shipped together, it is important
to unpack the reagents in the pre-amp lab area, and then move the post-amp
reagents to the proper post-amp storage area.

Pre- and Post-Amp Lab Procedures
To prevent PCR product contamination, it is important to establish lab procedures
and follow best practices. Illumina recommends daily and weekly cleaning of lab
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areas using 0.5% Sodium Hypochlorite (10% Bleach).
CAUTION
To prevent sample or reagent degradation, make sure that all vapors
from the cleaning solution have fully dissipated before beginning any
processes.

Daily Cleaning of Pre-Amp Area
A daily cleaning of the pre-amp area using a 0.5% Sodium Hypochlorite (10%
Bleach) solution helps to eliminate PCR product that has entered the pre-amp area.
Identify pre-amp areas that pose the highest risk of contamination, and clean these
areas with a 0.5% Sodium Hypochlorite (10% Bleach) solution before beginning any
pre-amp processes. High-risk areas might include, but are not limited to, the
following items:
} Bench tops
} Door handles
} Refrigerator/freezer door handles
} Computer mouse
} Keyboards

Daily Cleaning of Post-Amp Area
Reducing the amount of PCR product in the post-amp area helps reduce the risk of
contamination in the pre-amp area. Daily cleaning of the post-amp area using a 0.5%
Sodium Hypochlorite (10% Bleach) solution helps achieve this.
Identify post-amp areas that pose the highest risk of contamination, and clean these
areas with a 0.5% Sodium Hypochlorite (10% Bleach) solution daily. High-risk areas
might include, but are not limited to, the following items:
} Thermal cyclers
} Bench space used to process amplified DNA
} Door handles
} Refrigerator/freezer door handles
} Computer mouse
} Keyboards
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Weekly Cleaning of All Lab Areas
Once a week, perform a thorough cleaning of the pre-amp and post-amp areas using
0.5% Sodium Hypochlorite (10% Bleach).
} Clean all bench tops and laboratory surfaces.
} Clean all instruments that are not cleaned daily.
} Thoroughly mop lab floors.
} Make sure that personnel responsible for weekly cleaning are properly trained on
prevention of PCR product contamination.

Items Fallen to the Floor
The floor is contaminated with PCR product transferred on the shoes of individuals
coming from the post-amp area; therefore, anything falling to the floor must be
treated as contaminated.
} Disposable items that have fallen to the floor, such as empty tubes, pipette tips,
gloves, lab coat hangers, must be discarded.

} Non-disposable items that have fallen to the floor, such as a pipette or an
important sample container, must be immediately and thoroughly cleaned with a
0.5% Sodium Hypochlorite (10% Bleach) solution to remove PCR product
contamination.

} Clean any lab surface that has come in contact with the contaminated item.
Individuals handling anything that has fallen to the floor, disposable or non-
disposable, must discard their lab gloves and put on a new pair.

Precautions

Adhere to the following recommendations when preparing libraries for sequencing
using this protocol.

Ensuring Consistency
} Use multi-channel pipettes—To ensure consistency across samples, use a multi-
channel pipette where possible. Calibrate pipettes regularly.

} Consistency for smaller sample preparations—Each reagent tube supplied with
the kit contains sufficient volume to generate results using manual pipettes and
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reagent troughs following standard laboratory techniques. To ensure accurate
reagent volumes, single pipette reagent into each well or pipette from a PCR 8-
tube strip.

Handling Magnetic Beads
} Use at room temperature—Prior to use, allow the beads to reach room
temperature prior to use. Use a 25°C water bath as necessary.

} Vortex until well-suspended—Immediately prior to use, vortex the beads until
they are well-suspended and the color appears homogeneous.

} Mix samples thoroughly—After adding the beads to the samples, mix thoroughly
by pipetting up and down ten times. Illumina also recommends using a shaker
to thoroughly mix samples.

} Allow maximum binding—For best results, incubate the bead/sample mixtures at
room temperature for the entire duration indicated in the protocol.

} Slowly aspirate cleared solution—After placing the plate on the magnetic stand,
wait for the solution to clear before proceeding. Keep the plate on the magnetic
stand when slowly aspirating cleared solution, taking care not to disturb the
separated beads.

Avoiding Cross-Contamination
} Change tips between dispensing reagents and samples—Always use fresh
pipette tips between dispensing reagents and samples.

} Mix plates as directed—Mix samples with a multi-channel pipette and
centrifuge the plate when indicated. Do not vortex the plates.

} Use aerosol-resistant tips—Using aerosol-resistant pipette tips reduces the risk of
amplicon carry-over and sample-to-sample cross-contamination.

Washing with 80% Ethanol During the PCR Clean-Up Step
} Prepare fresh 80% ethanol—Always prepare fresh 80% ethanol for wash steps.
Ethanol can absorb water from the air impacting the results.

} Remove all ethanol from wells—Make sure that all ethanol is removed from the
bottom of the wells, as it may contain residual contaminants. Use a P20 multi-
channel pipette to remove residual ethanol and accelerate drying.

} Allow complete evaporation—Allow at least ten minutes of drying time off the
magnetic stand at room temperature for complete evaporation. Residual ethanol
can impact the performance of subsequent reactions.
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DNA Input Requirements
} The Illumina MiSeqDx Cystic Fibrosis Diagnostic Assay protocol requires 250 ng
of genomic DNA. Illumina strongly recommends quantifying the starting
genomic material.

} Input DNA Quantitation—Quantify the starting genomic material using UV
spectrophotometer methods based on A260/A280 OD readings.

} Assessing DNA Quality—Absorbance measurements at 260 nm are commonly
used to quantify DNA. The ratio of absorbance at 260 nm to absorbance at
280 nm is used as an indication of sample purity. This protocol is optimized for
DNA with absorbance ratio values greater than 1.5.

Quality Controls
} Good laboratory practices mandate that a positive control DNA sample and a
negative (no-template) control sample are included in every run.

} The positive control DNA sample should be a well-characterized sample with a
known CFTR mutation.

Acronyms

Acronym Definition

AMP Amplification Plate

CLP CLean-up Plate

DAL Diluted Amplicon Library

FPU Filter Plate Unit

HYB HYBridization Plate

LNP Library Normalization Plate

Illumina MiSeqDx Cystic Fibrosis Diagnostic Assay
Acronyms
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Acronym Definition

NTC Negative Template Control

PAL Pooled Amplicon Library

POS Positive Control

SGP StoraGe Plate
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AssayWorkflow

The following diagram illustrates the Illumina MiSeqDx Cystic Fibrosis Diagnostic
Assay workflow. Safe stopping points are marked between steps.

Figure 1 Illumina MiSeqDx Cystic Fibrosis Diagnostic Assay Workflow
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MiSeqDxSample SheetPreparation

1 From the Illumina Worklist Manager (IWM) Welcome screen, select Create
Worklist. The Enter Run Parameters screen opens.

Figure 2 Illumina Worklist Manager, Enter Run Parameters screen

2 In the Test Type field, select CFTR Diagnostic.

3 In the Worklist Name field, enter a name for the sample sheet. This is a required
field.
• If the alpha-numeric reagent cartridge barcode ID is used for the sample
sheet name, the MiSeq Operating Software (MOS) will find the sample sheet
automatically. (The barcode ID is located on the reagent cartridge label
directly below the barcode.)

• If any other name is used for the sample sheet, the Browse button in the
MiSeq Operating Software (MOS) can be used to locate the appropriate
sample sheet.

4 [Optional] Enter a description to identify the run.

5 Make sure that the date matches the start date of the run. The current date
appears by default.

6 Select Next. The Enter Sample Information screen opens.
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Figure 3 Illumina Worklist Manager, Enter Sample Information screen

Enter Sample Information
1 From the Table tab or the Plate tab, enter the following information for each

sample well:
a Sample ID—Enter a unique sample ID. The sample ID is used to track the

sample from preparation through sequencing and analysis. The ID is usually
a barcode; however, any value is acceptable.

b Index 1 and Index 2—Specify the index adapter that will be used for each
Index Read. Illumina recommends using combinations that result in at least
one A or C base (red) and at least one G or T base (green) at every cycle.

2 [Optional] To record more detailed information about the samples, enter a
sample name and description.

3 [Optional] To identify controls on the plate, select Negative or Positive from the
Control drop-down menu.

4 Go to the Plate Graphic tab and use the Copy to Clipboard or Print option to
capture an image of the sample plate.
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Figure 4 Illumina Worklist Manager, Plate Graphic tab

5 Select Finish.

Sample Throughput and Index Representation

For the Illumina MiSeqDx Cystic Fibrosis Diagnostic Assay, the sample throughput
per MiSeqDx run is 8 samples. The indexing primers used during PCR amplification
must be chosen based on desired final sample throughput to ensure diversity in
index sequence.
MiSeqDx uses a green LED to sequence G/T bases and a red LED to sequence A/C
bases. At each cycle at least one of two nucleotides for each color channel need to be
read to ensure proper registration. It is important to maintain color balance for each
base of the index read being sequenced, otherwise registration failure could occur
during sequencing of the Index Read.
Use the following minimal set of color-balanced indices for eight-sample sequencing
runs:
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Index Primer 1
(A701)

Index Primer 2
(A702)

Index Primer 10
(A710)

Index Primer C
(A503)

Sample 1 Sample 2 Sample 3

Index Primer D
(A504)

Sample 4 Sample 5 Sample 6

Index Primer E
(A505)

Sample 7 Sample 8 --

Table 11 Index Primer Combinations for 8-Sample Sequencing Runs

If six unique samples (excluding the positive and negative controls) are not available,
it is acceptable to fill the run with replicates of any human genomic DNA sample.
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HybridizationofOligonucleotidePool

During this step, the cystic fibrosis oligonucleotide pool containing upstream and
downstream oligonucleotides specific to the cystic fibrosis transmembrane
conductance regulator (CFTR) gene is hybridized to genomic DNA samples.

WARNING
This set of reagents contains formamide, an aliphatic amide that is a probable
reproductive toxin. Personal injury can occur through inhalation, ingestion, skin
contact, and eye contact. Dispose of containers and any unused contents in
accordance with the governmental safety standards for your region.
For more information, see the MSDS for this kit, at http://www.illumina.com/msds.

Estimated Time
} Total duration: 1 hour 35 minutes
} Hands-on: 15 minutes

Consumables

Item Quantity Storage Supplied By

CF Diagnostic-Oligo Pool 1 tube -15° to -25°C Illumina

Hybridization Buffer 1 tube -15° to -25°C Illumina

Genomic DNA (50 ng/µl
recommended)

5 µl -15° to -25°C User

96-well skirted PCR plate 1 plate 15° to 30°C User

Adhesive aluminum foil seal 2 seals 15° to 30°C User

Sterile troughs As needed 15° to 30°C User

Preparation
1 Remove the CF Diagnostic-Oligo Pool, Hybridization Buffer, genomic DNA

samples, and positive control sample from -15° to -25°C storage and thaw at
room temperature.
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2 Vortex the CF Diagnostic-Oligo Pool and Hybridization Buffer vigorously to
make sure that all precipitates have completely dissolved, then briefly centrifuge
the tubes to collect liquid.

NOTE
Before using Hybridization Buffer, hold the tube in front of a light and visually
inspect to make sure that all precipitates have completely dissolved.

3 Set a 96-well heat block to 95°C.

4 Pre-heat an incubator to 37°C to prepare for the extension-ligation step.

5 Create the sample plate according to the Plate Graphic printed from IWM. Verify
the location of positive and negative controls match. Illumina recommends
processing samples in batches no smaller than eight.

NOTE
Use of controls enables Illumina Technical Support to provide effective
troubleshooting assistance. Illumina Technical Support will not provide
assistance unless this control reaction was included in the run.

Procedure
1 Label a new 96-well PCR plate "HYB_Plate_ID".

2 Add 5 µl of sample or control at 50 ng/µl (250 ng total) to the appropriate wells
in the HYB plate. Follow the generated plate layout for correct well selection.

NOTE
Verify that DNA sample layout and the positions of positive and negative
controls match the plate graphic.

3 Using a multi-channel pipette, add 5 µl of the CF Diagnostic-Oligo Pool to all
wells containing genomic DNA. Change tips after each column to avoid cross-
contamination.

4 Using a multi-channel pipette, add 40 µl of Hybridization Buffer to each sample
in the HYB plate. Gently pipette up and down 3–5 times to mix. Change tips
after each column to avoid cross-contamination.

NOTE
Ensure any crystals or precipitate in Hybridization Buffer have dissolved.
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NOTE
Do not mix the CF Diagnostic-Oligo Pool and Hybridization Buffer for
storage. If combined, the CF Diagnostic-Oligo Pool becomes unstable,
even when stored frozen.

5 Seal the HYB plate with adhesive aluminum foil and secure the seal with a
rubber roller or sealing wedge.

6 Centrifuge at 1000 × g at 20°C for 1 minute.

7 Place the HYB plate in the pre-heated block at 95°C and incubate for 1 minute.

8 Reduce the temperature of the pre-heated block to 40°C and continue incubating
until the heat block reaches 40°C. Ramp down time takes approximately 80
minutes.

NOTE
During incubation, the heat block temperature gradually decreases from
95°C to 40°C. This process typically takes 80 minutes. This gradual cooling
is critical for proper hybridization; therefore, PCR thermal cyclers with
active cooling are not recommended for this process.

SAFESTOPPINGPOINT
After the heat block reaches 40°C, the HYB plate is stable holding at 40°C
for 2 hours.
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Removal ofUnboundOligonucleotides

This process removes unbound oligonucleotides from genomic DNA using a filter
capable of size selection. Two wash steps using Stringent Wash Buffer ensure
complete removal of unbound oligonucleotides. A third wash step using Universal
Wash Buffer removes residual Stringent Wash Buffer and prepares samples for the
extension-ligation step.

WARNING
This set of reagents contains formamide, an aliphatic amide that is a probable
reproductive toxin. Personal injury can occur through inhalation, ingestion, skin
contact, and eye contact. Dispose of containers and any unused contents in
accordance with the governmental safety standards for your region.
For more information, see the MSDS for this kit, at http://www.illumina.com/msds.

Estimated Time
} Total duration: 20 minutes
} Hands-on: 20 minutes

Consumables

Item Quantity Storage Supplied By

Extension-Ligation Mix 1 tube -15° to -25°C Illumina

Stringent Wash Buffer 1 bottle 2° to 8°C Illumina

Universal Wash Buffer 1 tube 2° to 8°C Illumina

Filter Plate 1 plate 15° to 30°C Illumina

Adapter collar 1 plate 15° to 30°C Illumina

MIDI plate 1 plate 15° to 30°C User

Troughs As needed 15° to 30°C User
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Preparation
1 Remove Extension-Ligation Mix from -15° to -25°C storage and thaw at room

temperature.
Extension-Ligation Mix is used in the Extension-Ligation step and takes
approximately 20 minutes to thaw.

2 Remove Stringent Wash Buffer and Universal Wash Buffer from 2° to 8°C storage
and set aside at room temperature.

3 Assemble the filter plate assembly unit (FPU) in the following order (from top to
bottom):

Figure 5 Filter Plate Unit Assembly

A Lid
B Filter plate
C Adapter collar
D MIDI plate
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4 Label the filter plate "FPU_Plate_ID". Plate ID should match the ID used for the
HYB plate.

5 Pre-wash the filter plate membrane as follows:
a Using a multi-channel pipette, add 45 µl of Stringent Wash Buffer to each

well.
b Cover the FPU plate with the filter plate lid and keep it covered during each

centrifugation step.
c Centrifuge the FPU at 2400 × g at 20°C for 5 minutes.

Procedure
1 After the hybridization is complete, confirm the heat block has cooled to 40˚C.

While the HYB plate is still in the heat block, reinforce the seal using a rubber
roller or sealing wedge. If 40˚C is not reached within 80 minutes, continue
incubating until the heat block has cooled to 40˚C.

2 Remove the HYB plate from the heat block and centrifuge at 1000 × g at 20°C for
1 minute to collect condensation.

3 Using a multi-channel pipette set to 60 µl, transfer the entire volume of each
sample onto the center of the corresponding pre-washed wells of the filter plate.
Change tips after each column to avoid cross-contamination.

4 Cover the filter plate with the lid and centrifuge at 2400 × g at 20°C for 5
minutes.

5 Wash the filter plate as follows:
a Using a multi-channel pipette, add 45 µl of Stringent Wash Buffer to each

sample well.
Changing tips between columns is not required if you use care to avoid
cross-contamination.

b Cover the filter plate with the lid and centrifuge at 2400 × g at 20°C for 5
minutes.

6 Repeat the wash as follows:
a Using a multi-channel pipette, add 45 µl of Stringent Wash Buffer to each

sample well.
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Changing tips between columns is not required if you use care to avoid
cross-contamination.

b Cover the filter plate with the lid and centrifuge at 2400 × g at 20°C for 5
minutes.

c If the wash buffer does not drain completely, centrifuge the filter plate again
at 2400 × g at 20°C for 5 minutes.

7 Discard all the flow-through (containing formamide) collected up to this point in
an appropriate hazardous waste container, then reassemble the FPU. The same
MIDI plate can be re-used for the rest of the pre-amplification process.

8 Using a multi-channel pipette, add 45 µl of Universal Wash Buffer to each
sample well.
Changing tips between columns is not required if you use care to avoid cross-
contamination.

9 Cover the filter plate with the lid and centrifuge at 2400 × g at 20°C for 10
minutes.

NOTE
Make sure that all liquid has drained after centrifugation. Repeat
centrifugation if necessary. Residual wash buffer may inhibit subsequent
enzymatic reactions.
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Extension-LigationofBoundOligonucleotides

This process connects the hybridized upstream and downstream oligonucleotides.
A DNA polymerase extends from the upstream oligonucleotide through the targeted
region, followed by ligation to the 5’ end of the downstream oligonucleotide using a
DNA ligase. This results in the formation of products containing the targeted regions
of interest flanked by sequences required for amplification.

Estimated Time
} Total duration: 50 minutes
} Hands-on: 5 minutes

Consumables

Item Quantity Storage Supplied By

Extension-Ligation Mix 1 tube -15° to -25°C Illumina

Adhesive aluminum foil seal 1 seal 15° to 30°C User

Troughs As needed 15° to 30°C User

Procedure
1 Using a multi-channel pipette, add 45 µl of Extension-Ligation Mix to each

sample well of the filter plate. The Extension-Ligation reaction takes place on the
filter plate membrane.
Changing tips between columns is not required if you use care to avoid cross-
contamination.

2 Seal the filter plate with adhesive aluminum foil, and then cover with the lid to
secure the foil during incubation.

3 Incubate the entire FPU assembly in the pre-heated 37°C incubator for 45
minutes.

4 While the FPU plate is incubating, prepare the AMP (Amplification Plate) as
described in the following section.
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PCRAmplification

In this step, the extension-ligation products are amplified using primers that add
index sequences for sample multiplexing, as well as common adapters required for
cluster generation.

Estimated Time
} Total duration: ~90 minutes
} Hands-on: 30 minutes

Consumables

Item Quantity Storage Supplied By

PCR Master Mix 1 tube -15° to -25°C Illumina

Index Primers C (A503), D
(A504), and E (A505)

1 tube per primer -15° to -25°C Illumina

Index Primers 1 (A701), 2
(A702), and 10 (A710)

1 tube per primer -15° to -25°C Illumina

PCR Polymerase 1 tube -15° to -25°C Illumina

Appropriate PCR plate seal 1 15° to 30°C User

0.05 N NaOH, freshly
prepared

As needed 15° to 30°C User

96-well skirted PCR plate 1 plate 15° to 30°C User

Troughs As needed 15° to 30°C User

Preparation
1 Prepare fresh 0.05 N NaOH by adding 25 µl of 10 N NaOH to 4975 µl of sterile

water.

2 Determine the index primers to be used in the assay according to the plate
graphic printout from Illumina Worklist Manager.
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3 Remove PCR Master Mix and the appropriate index primers from -15° to -25°C
storage and thaw on a bench at room temperature.
Allow approximately 20 minutes to thaw the reagents.

4 After the index primers are completely thawed, vortex each tube to mix and
briefly centrifuge the tubes in a microcentrifuge. Use 1.7 ml Eppendorf tubes as
adapters for the microcentrifuge.

5 Arrange the primers in a rack using the following arrangements:
a Arrange Index Primers C (A503), D (A504), and E (A505) primer tubes (white

caps, clear solution) vertically, aligned with rows A through H.
b Arrange Index Primers 1 (A701), 2 (A702), and 10 (A710) primer tubes

(orange caps, yellow solution) horizontally, aligned with columns 1 through
12.

Figure 6 Index Plate Fixture

A Index Primers C (A503), D (A504), and E (A505) (white caps)
B Index Primers 1 (A701), 2 (A702), and 10 (A710) (orange caps)
C AMP plate
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6 Label a new 96-well PCR plate "AMP" (Amplification Plate).

7 Add index primers to the AMP plate according to the sample sheet as follows:
a Using a multi-channel pipette, add 4 µl of the index primers C (A503), D

(A504), and E (A505) (clear solution) to the appropriate wells in a column of
the AMP plate. Changing tips between columns is not required.

b To avoid index cross-contamination, discard the original white caps and
apply new white caps.

c Using a multi-channel pipette, add 4 µl of the index primers 1 (A701), 2
(A702), and 10 (A710) (yellow solution) to the appropriate wells in a row of
the AMP plate. Tips must be changed after each row to avoid index cross-
contamination.

d To avoid index cross-contamination, discard the original orange caps and
apply new orange caps. Remove all the index primer tubes from the working
area.

NOTE
The AMP plate containing index primers is stable at room temperature for 2
hours.

8 Prepare the PCR Master Mix/PCR Polymerase PCR working solution as follows:
a Add 5.6 µl of PCR Polymerase to 280 µl of PCR Master Mix.
b Invert the prepared PCR working solution 20 times to mix.
You will add this working solution to the AMP plate in the next section.

NOTE
Always add PCR Polymerase to PCR Master Mix just prior to use. Never store
the combined PCR working solution.

Procedure
1 When the 45-minute extension-ligation reaction is complete, remove the FPU

from the incubator. Remove the aluminum foil seal and replace with the filter
plate lid.
Removing the aluminum foil seal before centrifugation is recommended to
ensure the reaction supernatant will drain into the waste plate effectively.

2 Centrifuge the FPUat 2400 × g at 20°C for 2 minutes.
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3 Using a multi-channel pipette, add 25 µl of 0.05 N NaOH to each sample well on
the filter plate. Ensuring that pipette tips come in contact with the membrane,
pipette the NaOH up and down 5–6 times. Tips must be changed after each
column.

4 Cover and incubate the filter plate at room temperature for 5 minutes.

5 While the filter plate is incubating, use a multi-channel pipette to transfer 22 µl
of the PCR working solution to each well of the AMP plate containing index
primers. Change tips between samples.

6 Transfer samples eluted from the filter to the AMP plate as follows:
a Set a multi-channel P20 pipette to 20 µl.
b Pipette the samples in the first column of the filter plate up and down 5–6

times.
c Transfer 20 µl from the filter plate to the corresponding column of the AMP

plate.
d Gently pipette up and down 5–6 times to thoroughly combine the DNA with

the PCR working solution.
NOTE
Slightly tilt the FPU plate to ensure complete aspiration and to avoid air
bubbles.

e After all the samples have been transferred, the waste collection MIDI plate
of the FPU can be discarded. The metal adapter collar should be cleaned and
put away for future use.

7 Cover the AMP plate with the appropriate plate seal and secure with a rubber
roller.

8 Centrifuge at 1000 × g at 20°C for 1 minute.

9 Transfer the AMP plate to the post-amplification area.

10 Perform PCR using the following program on a thermal cycler:
• 95°C for 3 minutes
• 25 cycles of:
— 95°C for 30 seconds
— 62°C for 30 seconds
— 72°C for 60 seconds

• 72°C for 5 minutes

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



36 Part # 15038346 Rev. 3

• Hold at 10°C
SAFESTOPPINGPOINT
If not proceeding immediately to PCR Clean-Up, the AMP plate can remain on
the thermal cycler overnight, or can be stored at 2° to 8°C up to 48 hours.
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PCRClean-Up

This process uses PCR Clean-Up Beads to purify the PCR products from the other
reaction components.

Estimated Time
} Total duration: 50 minutes
} Hands-on: 20 minutes

Consumables

Item Quantity Storage Supplied By

Elution Buffer 1 tube 15° to 30°C Illumina

PCR Clean-Up Beads 400 µl per 8
samples

2° to 8°C Illumina

80% Ethanol, freshly-
prepared

5 ml per 8 samples 15° to 30°C User

96-well MIDI plates 2 15° to 30°C User

Adhesive plate seal As needed 15° to 30°C User

Troughs As needed 15° to 30°C User

Preparation
NOTE
Please review the Precautions section at the beginning of this protocol
regarding the handling of magnetic beads and washing with 80% ethanol
during the PCR clean-up.

1 Bring the PCR Clean-Up Beads to room temperature.

2 Prepare fresh 80% ethanol from absolute ethanol.
NOTE
Always prepare fresh 80% ethanol for wash steps. Ethanol can absorb
water from the air impacting the results.
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Procedure
1 Centrifuge the AMP plate at 1000 × g at 20°C for 1 minute to collect

condensation.

2 Label a new MIDI plate "CLP_Plate_ID" (CLean-up Plate).

3 Invert PCR Clean-Up Beads 10 times. Vortex vigorously and then invert again 10
times.

4 Visually inspect solution to ensure beads are resuspended well.

5 Using a multi-channel pipette, add 45 µl of PCR Clean-Up Beads to each well of
the CLP plate.

6 Using a multi-channel pipette set to 60 µl, transfer the entire PCR product from
the AMP plate to the CLP plate. Change tips between samples.

7 Seal the CLP plate with an adhesive plate seal.

8 Shake the CLP plate on a microplate shaker at 1800 rpm for 2 minutes.

9 Incubate at room temperature (15° to 30°C) without shaking for 10 minutes.

10 Place the plate on a magnetic stand for a minimum of 2 minutes or until the
supernatant is clear.

11 With the CLP plate on the magnetic stand and a multi-channel pipette set to 100
µl, carefully remove and discard the supernatant. Change tips between samples.

NOTE
If any beads are inadvertently aspirated into the tips, dispense the beads
back to the plate and let the plate rest on the magnet for 2 minutes and
confirm that the supernatant has cleared.

12 With the CLP plate on the magnetic stand, wash the beads with freshly prepared
80% ethanol as follows:
a Using a multi-channel pipette, add 200 µl of freshly prepared 80% ethanol to

each sample well. Changing tips is not required if you use care to avoid
cross-contamination. You do not need to resuspend the beads at this time.

b Incubate the plate on the magnetic stand for a minimum of 30 seconds or
until the supernatant is clear.

c Carefully remove and discard the supernatant.
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13 With the CLP plate on the magnetic stand, perform a second ethanol wash as
follows:
a Using a multi-channel pipette, add 200 µl of freshly prepared 80% ethanol to

each sample well.
b Incubate the plate on the magnetic stand for a minimum of 30 seconds or

until the supernatant appears clear.
c Carefully remove and discard the supernatant.

14 Use a P20 multi-channel pipette set to 20 µl to remove excess ethanol.

15 Remove the CLP plate from the magnetic stand and allow the beads to air-dry
for 10 minutes.

16 Using a multi-channel pipette, add 30 µl of Elution Buffer to each sample.
Changing tips is not required if you use care to avoid cross-contamination.

17 Seal the plate with an adhesive plate seal.

18 Shake the CLP plate on a microplate shaker at 1,800 rpm for 2 minutes.
NOTE
Ensure all samples are completely resuspended. If there are samples in
which the beads are not completely resuspended, gently pipette up and
down to resuspend the beads and repeat the previous two steps.

19 Incubate at room temperature (15° to 30°C) for 2 minutes.

20 Place the CLP plate on the magnetic stand for a minimum of 2 minutes or until
the supernatant is clear.

21 Label a new MIDI plate "LNP_Plate_ID" (Library Normalization Plate).

22 Using a P20 multi-channel pipette and fine tips, carefully transfer 20 µl of the
supernatant from the CLP plate to the LNP plate. Change tips between samples
to avoid cross-contamination.

NOTE
If any beads are inadvertently aspirated into the tips, dispense the beads
back to the plate and let the plate rest on the magnet for 2 minutes and
confirm that the supernatant has cleared.

23 [Optional] Transfer the remaining 10 µl of supernatant from the CLP plate to a
new plate and label the plate with a run name and date. Store this plate at -15° to
-25°C until completion of the sequencing run and data analysis. The cleaned up
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PCR products can be used for troubleshooting efforts in the event of sample
failures.

24 If stopping at this point, seal the LNP plate with an adhesive plate seal, and then
centrifuge at 1000 × g at 20°C for 1 minute to ensure all the supernatant is at the
bottom of the well.

SAFESTOPPINGPOINT
After PCR Clean-Up, the plate is stable for up to 3 hours at 2° to 8°C.
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LibraryNormalization

This process normalizes the quantity of each library to ensure equal library
representation in the pooled sample.

Estimated Time
} Total duration: 1 hour 20 minutes
} Hands-on: 30 minutes

Consumables

Item Quantity Storage Supplied By

Library Normalization
Diluent

1 tube -15° to -25°C Illumina

Library Beads 1 tube 2° to 8°C Illumina

Library Normalization Wash 2 tubes 2° to 8°C Illumina

Library Storage Buffer 1 tube 15° to 30°C Illumina

0.1 N NaOH, freshly
prepared

2 ml per 48 samples 15° to 30°C User

96-well skirted PCR plate 1 plate 15° to 30°C User

15 ml conical tube 1 tube 15° to 30°C User

Adhesive plate seal As needed 15° to 30°C User

WARNING
This set of reagents contains formamide, an aliphatic amide that is a probable
reproductive toxin. Personal injury can occur through inhalation, ingestion, skin
contact, and eye contact. Dispose of containers and any unused contents in
accordance with the governmental safety standards for your region.
For more information, see the MSDS for this kit, at http://www.illumina.com/msds.
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Preparation
1 Prepare fresh 0.1N NaOH by adding 30 µl of 10 N NaOH to 2970 µl of sterile

water.

2 Remove Library Normalization Diluent from -15° to -25°C storage and bring to
room temperature. Use a 20° to 25°C water bath as needed.

NOTE
Library Normalization Diluent might form visible precipitates or crystals.
Before use, vortex vigorously, and then hold the tube in front of a light
and visually inspect to make sure that all precipitate has completely
dissolved.

3 Remove Library Beads and Library Normalization Wash from 2° to 8°C storage
and bring to room temperature.
Use a 20° to 25°C water bath as needed.

4 Vortex Library Beads vigorously for 1 minute with intermittent inversion until
the beads are resuspended and no pellet is found at the bottom of the tube when
the tube is inverted.

Procedure
1 Add 400 µl of Library Normalization Diluent to a fresh 1.5 ml tube.

2 Use a P1000 pipette set to 1000 µl to resuspend Library Beads thoroughly by
pipetting up and down 10 times.

NOTE
It is extremely critical to completely resuspend the library bead pellet at
the bottom of the tube. The use of a P1000 ensures that the beads are
homogeneously resuspended and that there is no bead mass at the
bottom of the tube. This is essential for achieving consistent cluster
density on the flow cell.

3 Pipette 76 µl of Library Beads to the tube containing Library Normalization
Diluent. Mix well by inverting the tube 15–20 times.

NOTE
A P1000 set to 1000 µl is required to resuspend the beads completely in
step 2. Mix only the required amounts of Library Normalization Diluent
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and Library Beads for the current assay. You must store the remaining
Library Normalization Diluent and Library Beads separately at their
respective recommended temperatures. To preserve stability, Library
Beads beads should never be frozen or mixed with Library Normalization
Diluent if not used immediately.

4 Using a multi-channel pipette, add 45 µl of the combined Library Normalization
Diluent/Library Beads working solution to each well of the LNP plate containing
libraries. Changing tips between columns is not required if you use care to avoid
cross-contamination.

5 Seal the LNP plate with an adhesive plate seal.

6 Shake the LNP plate on a microplate shaker at 1800 rpm for 30 minutes.
NOTE
This 30-minute incubation is critical for proper library normalization.
Incubations of greater or less than 30 minutes may affect library
representation and cluster density.

7 Place the plate on a magnetic stand for a minimum of 2 minutes or until the
supernatant is clear.

8 With the LNP plate on the magnetic stand, using a multi-channel pipette set to
80 µl, carefully remove and discard the supernatant in an appropriate hazardous
waste container.

NOTE
If any beads are inadvertently aspirated into the tips, dispense the beads
back to the plate and let the plate rest for 2 minutes or until the
supernatant has cleared.

9 Remove the LNP plate from the magnetic stand and wash the beads with Library
Normalization Wash as follows:
a Using a multi-channel pipette, add 45 µl of Library Normalization Wash to

each sample well.
Changing tips between columns is not required if you use care to avoid
cross-contamination.

b Seal the LNP plate with an adhesive plate seal.
c Shake the LNP plate on a microplate shaker at 1800 rpm for 5 minutes.
d Place the plate on the magnetic stand for a minimum of 2 minutes or until

the supernatant is clear.
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e Carefully remove and discard the supernatant in an appropriate hazardous
waste container.

10 Remove the LNP plate from the magnetic stand and repeat the wash with
Library Normalization Wash as follows:
a Using a multi-channel pipette, add 45 µl of Library Normalization Wash to

each well.
Changing tips between columns is not required if you use care to avoid
cross-contamination.

b Seal the LNP plate with an adhesive plate seal.
c Shake the LNP plate on a microplate shaker at 1,800 rpm for 5 minutes.
d Place the plate on the magnetic stand for a minimum of 2 minutes.
e Carefully remove and discard the supernatant in an appropriate hazardous

waste container.

11 Use a P20 multi-channel pipette set to 20 µl to remove excess Library
Normalization Wash.

12 Remove the LNP plate from the magnetic stand and add 30 µl of 0.1 N NaOH to
each well to elute the sample.

13 Seal the LNP plate with an adhesive plate seal.

14 Shake the LNP plate on a microplate shaker at 1800 rpm for 5 minutes.

15 During the 5 minute elution, label a new 96-well PCR plate "SGP_Plate_ID"
(StoraGe Plate).

16 Add 30 µl Library Storage Buffer to each well to be used in the SGP plate.

17 After the 5 minute elution, ensure all samples in the LNP plate are completely
resuspended. If the samples are not completely resuspended, gently pipette those
samples up and down or lightly tap the plate on the bench to resuspend the
beads, then shake for another 5 minutes.

18 Place the LNP plate on the magnetic stand for a minimum of 2 minutes.

19 Using a multi-channel pipette set to 30 µl, transfer the supernatant from the LNP
plate to the SGP plate. Gently pipette up and down 5 times to mix.

NOTE
If any beads are inadvertently aspirated into the tips, dispense the beads
back to the plate and let the plate rest on the magnet for 2 minutes and
confirm that the supernatant has cleared.
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20 Seal the SGP plate with an adhesive plate seal and then centrifuge at 1000 × g at
20°C for 1 minute.

SAFESTOPPINGPOINT
If not proceeding immediately to Library Pooling and subsequent sequencing
on the MiSeqDx, store the sealed SGP plate at -15° to -25°C for up to 3 days.
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Library Pooling

In preparation for cluster generation and sequencing, equal volumes of normalized
library are combined, diluted in hybridization buffer, and heat denatured prior to
sequencing on the MiSeqDx. PhiX is used as an internal control for sequencing.

Estimated Time
} Total duration: 10 minutes
} Hands-on: 10 minutes

Consumables

Item Quantity Storage Supplied By

Library Dilution Buffer 1 tube -15° to -25°C Illumina

10 nM PhiX Internal Control 2 µl -15° to -25°C Illumina

0.1 N NaOH, freshly
prepared

1 ml 15° to 30°C User

1X TE Buffer 8 µl 15° to 30°C User

Eppendorf tubes (screwcap
recommended)

2 tubes 15° to 30°C User

PCR eight-tube strip 1 15° to 30°C User

2.5 L Ice bucket 1 15° to 30°C User

Prepare for Library Pooling
1 Set a heat block suitable for 1.5 ml centrifuge tubes to 96°C.

2 In an ice bucket, prepare an ice-water bath. Chill the Library Dilution Buffer in
the ice-water bath.

3 Begin thawing the MiSeqDx reagent cartridge.
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Prepare a Fresh Dilution of NaOH
CAUTION
Using freshly diluted NaOH is essential in order to completely denature
samples for cluster generation on the MiSeqDx.

To denature the samples, prepare 1 ml of 0.1 N NaOH. Preparing a volume of 1 ml
prevents small pipetting errors from affecting the final NaOH concentration.

1 Combine the following volumes in a microcentrifuge tube:
• Laboratory-grade water (900 µl)
• Stock 1.0 N NaOH (100 µl)

2 Invert the tube several times to mix.

Denature and Dilute PhiX Internal Control
1 Combine the following volumes to dilute the PhiX Internal Control library to

2 nM:
• 10 nM PhiX Internal Control library (2 µl)
• 1X TE Buffer (8 µl)

2 Combine the following volumes of 2 nM PhiX Internal Control library and 0.1 N
NaOH in a microcentrifuge tube to result in a 1 nM PhiX Internal Control library:
• 2 nM PhiX Internal Control library (10 µl)
• 0.1 N NaOH (10 µl)

3 Vortex briefly to mix the 1 nM PhiX Internal Control library solution.

4 Centrifuge the template solution at 280 × g at 20°C for one minute.

5 Incubate for 4.5 minutes at room temperature to denature the PhiX Internal
Control library into single strands. Make sure that incubation time does not
exceed a maximum of five minutes.

6 Add the following volume of pre-chilled Library Dilution Buffer to the tube
containing denatured PhiX Internal Control library to result in a 20 pM PhiX
Internal Control library.
• Denatured PhiX Internal Control library (20 µl)
• Pre-chilled Library Dilution Buffer (980 µl)
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NOTE
You can store the denatured 20 pM PhiX Internal Control library up to
three weeks at -15° to -25°C as single-use aliquots. After three weeks,
cluster numbers tend to decrease.

Prepare the Reagent Cartridge
The following instructions describe how to thaw reagents using a room temperature
water bath. This method requires approximately 1 hour.

1 Remove the reagent cartridge from -15° to -25°C storage.

2 Place the reagent cartridge in a water bath containing enough room temperature
deionized water to submerge the base of the reagent cartridge up to the water line
printed on the reagent cartridge. Do not allow the water to exceed the maximum
water line.

Figure 7 Maximum Water Line

3 Allow the reagent cartridge to thaw in the room temperature water bath for
approximately 1 hour or until completely thawed.

4 Remove the cartridge from the water bath and gently tap it on the bench to
dislodge water from the base of the cartridge. Dry the base of the cartridge. Make
sure that no water has splashed on the top of the reagent cartridge.

Inspect the Reagent Cartridge
1 Invert the reagent cartridge ten times to mix the thawed reagents, and then

visually inspect that all positions are thawed.

2 Visually inspect the reagent in position 1 to make sure that it is fully mixed and
free of precipitates.

3 Gently tap the cartridge on the bench to reduce air bubbles in the reagents.
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NOTE
The MiSeqDx sipper tubes go to the bottom of each reservoir to aspirate the
reagents, so it is important that the reservoirs are free of air bubbles.

4 Place the reagent cartridge on ice or set aside at 2° to 8°C (up to 6 hours) until
ready to set up the run. For best results, proceed directly to loading the sample
and setting up the run.

Prepare Samples for Sequencing
1 Bring Library Dilution Buffer to room temperature. Vortex Library Dilution Buffer

and ensure that all precipitates have dissolved completely.

2 If the SGP plate was stored frozen, thaw the SGP plate at room temperature.

3 Centrifuge the SGP plate at 1000 × g at 20°C for 1 minute to collect condensation.

4 Label a fresh Eppendorf tube "PAL_Plate_ID" (Pooled Amplicon Library).

5 If the SGP plate was stored frozen, using a P200 multi-channel pipette set to 40
µl, mix each library to be sequenced by pipetting up and down 3–5 times.
Change tips between samples.

6 Transfer 5 µl of each library to be sequenced from the SGP plate to a PCR eight-
tube strip. Seal SGP with an adhesive plate seal and set aside.

NOTE
After use, store the sealed SGP plate at -15° to -25°C. The sealed SGP plate is
stable for up to 3 days.

7 Combine and transfer the contents of the PCR eight-tube strip into the PAL tube.
Mix the PAL tube thoroughly by vortexing.

8 Label a fresh Eppendorf tube "DAL_Plate_ID" (Diluted Amplicon Library).

9 Add 585 µl of Library Dilution Buffer to the DAL tube.

10 Add 6 µl of 20 pM PhiX Internal Control to the DAL tube. Using the same tip,
pipette up and down 3–5 times to rinse the tip and ensure complete transfer.

11 Transfer 9 µl of PAL to the DAL tube containing Library Dilution Buffer. Using
the same tip, pipette up and down 3–5 times to rinse the tip and ensure complete
transfer.

12 Mix DAL by vortexing the tube at top speed.
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NOTE
If you would like to save the remaining PAL for future use, store the PAL tube
at -15° to -25°C. Stored PAL is good for 3 days.
The diluted library DAL should be freshly prepared and used immediately for
MiSeqDx loading. Storage of the DALwill result in a significant reduction of
cluster density.

13 Centrifuge the DAL tube at 1000 × g at 20°C for 1 minute to collect contents.

14 Using a heat block, incubate the DAL tube at 96°C for 2 minutes.

15 After the incubation, invert the DAL tube 1–2 times to mix, then immediately
place in the ice-water bath.

16 Keep the DAL tube in the ice-water bath for 5 minutes.
NOTE
You must perform the heat denaturation step immediately before loading
DAL into the MiSeqDx reagent cartridge to ensure efficient template loading
on the MiSeqDx flow cell.
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What's Next

After the amplicon library has been pooled with the diluted and denatured PhiX, the
libraries are ready to be loaded onto the MiSeqDx Cartridge in the designated
reservoir labeled Load Samples. The sequencing run is then set up using the MiSeq
Operating Software (MOS) interface. See theMiSeqDx Instrument Reference Guide (part #
15038353) for instructions.
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Notes
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Technical Assistance

For technical assistance, contact Illumina Technical Support.

Illumina Website www.illumina.com

Email techsupport@illumina.com

Table 12 Illumina General Contact Information

Region Contact Number Region Contact Number
North America 1.800.809.4566 Italy 800.874909

Austria 0800.296575 Netherlands 0800.0223859

Belgium 0800.81102 Norway 800.16836

Denmark 80882346 Spain 900.812168

Finland 0800.918363 Sweden 020790181

France 0800.911850 Switzerland 0800.563118

Germany 0800.180.8994 United Kingdom 0800.917.0041

Ireland 1.800.812949 Other countries +44.1799.534000

Table 13 Illumina Customer Support Telephone Numbers

MSDSs
Material safety data sheets (MSDSs) are available on the Illumina website at
www.illumina.com/msds.

Product Documentation
Product documentation in PDF is available for download from the Illumina website.
Go to www.illumina.com/support, select a product, then click Documentation &
Literature.
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Consumables

Item Lot Number

CF Diagnostic-Oligo Pool Lot #: _____________________

Hybridization Buffer Lot #: _____________________

Stringent Wash Buffer Lot #: _____________________

Universal Wash Buffer Lot #: _____________________

Filter Plate Lot #: _____________________

Extension-Ligation Mix Lot #: _____________________

PCR Master Mix Lot #: _____________________

PCR Polymerase Lot #: _____________________

0.05 N NaOH
Date Prepared: ______________

10 N NaOH
Lot #: _____________________
Template-free Water
Lot #: _____________________

Elution Buffer Lot #: _____________________

PCR Clean-Up Beads Lot #: _____________________

80% Ethanol
Date Prepared: ______________

100% Ethanol
Lot #: _____________________
Template-free Water
Lot #: _____________________

Library Normalization Diluent Lot #: _____________________

Library Beads Lot #: _____________________

Library Normalization Wash Lot #: _____________________

Library Storage Buffer Lot #: _____________________

0.1 N NaOH
Date Prepared: ______________

10 N NaOH
Lot #: _____________________
Template-free Water
Lot #: _____________________

Library Dilution Buffer Lot #: _____________________

10 nM PhiX Internal Control Lot #: _____________________

TE Buffer Lot #: _____________________

MiSeqDx Reagent Cartridge Lot #: _____________________

MiSeqDx Flow Cell Lot #: _____________________

MiSeqDx SBS Solution (PR2) Lot #: _____________________
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Index Primers

Index Primer C (A503)
Lot #: _____________________

Index Primer 1 (A701)
Lot #: _____________________

Index Primer D (A504)
Lot #: _____________________

Index Primer 2 (A702)
Lot #: _____________________

Index Primer E (A505)
Lot #: _____________________

Index Primer 10 (A710)
Lot #: _____________________
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HybridizationofOligonucleotidePool

During this step, the cystic fibrosis oligonucleotide pool containing upstream and
downstream oligonucleotides specific to the cystic fibrosis transmembrane conductance
regulator (CFTR) gene is hybridized to genomic DNA samples.

Estimated Time
} Total duration: 1 hour 35 minutes
} Hands-on: 15 minutes

Preparation
[_] 1 Bring the CF Diagnostic-Oligo Pool, Hybridization Buffer, genomic DNA samples, and

positive control sample to room temperature.

[_] 2 Vortex the CF Diagnostic-Oligo Pool and Hybridization Buffer vigorously to make sure
that all precipitates have completely dissolved, then briefly centrifuge the tubes to collect
liquid.

[_] 3 Set a 96-well heat block to 95°C.

[_] 4 Pre-heat an incubator to 37°C.

[_] 5 Create the sample plate according to the Plate Graphic printed from IWM.
Sample Sheet Name: ______________________________________

Procedure
[_] 1 Set out a new 96-well PCR plate (hereafter referred to as the HYB plate).

Plate ID: ___________________

[_] 2 Add 5 µl of sample or control at 50 ng/µl (250 ng total) to the appropriate wells in the
HYB plate. Follow the generated plate layout for correct well selection.

[_] 3 Add 5 µl of the CF Diagnostic-Oligo Pool to all wells containing genomic DNA.

[_] 4 Add 40 µl of Hybridization Buffer to each sample in the HYB plate. Gently pipette up
and down 3–5 times to mix.

[_] 5 Seal the HYB plate and centrifuge 1000 × g at 20°C for 1 minute.

[_] 6 Place the HYB plate in the pre-heated block at 95°C and incubate for 1 minute.

[_] 7 Reduce the heat block to 40°C and continue incubating until the heat block reaches 40°C
(approximately 80 minutes).
Gradual cooling is critical for proper hybridization; therefore, PCR thermal cyclers with
active cooling are not recommended for this process.
Start time: _____________________ Stop time: _____________________

SAFESTOPPINGPOINT
After the heat block reaches 40°C, the HYB plate is stable holding at 40°C for 2
hours.
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Removal ofUnboundOligonucleotides

This process removes unbound oligonucleotides from genomic DNA using a filter capable of
size selection. Two wash steps using Stringent Wash Buffer ensure complete removal of
unbound oligonucleotides. A third wash step using Universal Wash Buffer removes residual
Stringent Wash Buffer and prepares samples for the extension-ligation step.

Estimated Time
} Total duration: 20 minutes
} Hands-on: 20 minutes

Preparation
[_] 1 Bring Extension-Ligation Mix, Stringent Wash Buffer, and Universal Wash Buffer to room

temperature, and then vortex briefly .

[_] 2 Assemble the filter plate assembly unit (hereafter referred to as the FPU) in order from top
to bottom: lid, filter plate, adapter collar, and MIDI plate.
Filter Plate ID: ___________________

[_] 3 Pre-wash the filter plate membrane as follows:
[_] a Add 45 µl of Stringent Wash Buffer to each well.
[_] b Cover the filter plate with the lid and centrifuge at 2400 × g at 20°C for 5 minutes.

Procedure
[_] 1 Remove the HYB plate from the heat block and centrifuge at 1000 × g at 20°C for 1

minute.

[_] 2 Transfer the entire volume (approximately 55 µl) of each sample to the corresponding
wells of the filter plate.

[_] 3 Cover the filter plate with the lid and centrifuge at 2400 × g at 20°C for 5 minutes.

[_] 4 Wash the filter plate as follows:
[_] a Add 45 µl of Stringent Wash Buffer to each sample well.
[_] b Cover the filter plate with the lid and centrifuge at 2400 × g at 20°C for 5 minutes.

[_] 5 Repeat the wash as described in the previous step.
NOTE
If the wash buffer does not drain completely, centrifuge again at 2400 × g at 20°C
until all liquid has gone through (an additional 5–10 minutes).

[_] 6 Discard all the flow-through (containing formamide), then reassemble the FPU.

[_] 7 Add 45 µl of Universal Wash Buffer to each sample well.

[_] 8 Cover the filter plate with the lid and centrifuge at 2400 × g at 20°C for 10 minutes.
NOTE
Make sure that all liquid has drained after centrifugation. Repeat centrifugation if
necessary.
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Extension-LigationofBoundOligonucleotides

This process connects the hybridized upstream and downstream oligonucleotides. A DNA
polymerase extends from the upstream oligonucleotide through the targeted region, followed
by ligation to the 5’ end of the downstream oligonucleotide using a DNA ligase. This results
in the formation of products containing the targeted regions of interest flanked by sequences
required for amplification.

Estimated Time
} Total duration: 50 minutes
} Hands-on: 5 minutes

Procedure
[_] 1 Add 45 µl of Extension-Ligation Mix to each sample well of the filter plate.

[_] 2 Seal the filter plate with adhesive aluminum foil, and then cover with the lid.

[_] 3 Incubate the FPU in the pre-heated 37°C incubator for 45 minutes.
Start time: _____________________ Stop time: _____________________

Comments
_______________________________________________________________________________
_______________________________________________________________________________
______
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PCRAmplification

In this step, the extension-ligation products are amplified using primers that add index
sequences for sample multiplexing, as well as common adapters required for cluster
generation.

Estimated Time
} Total duration: ~90 minutes
} Hands-on: 30 minutes

Preparation
[_] 1 Prepare fresh 0.05 N NaOH.

[_] 2 Determine the index primers to be used in the assay according to the plate graphic
printout from Illumina Worklist Manager.

[_] 3 Bring PCR Master Mix and the appropriate index primers to room temperature. Vortex
each thawed tube to mix, and then briefly centrifuge the tubes.

[_] 4 Set out a new 96-well PCR plate (hereafter referred to as the AMP plate).

[_] 5 Add index primers to the AMP plate according to the sample sheet as follows:
[_] a Add 4 µl of the index primers C (A503), D (A504), and E (A505) to the appropriate

wells in a column of the AMP plate.
[_] b Discard the original white caps and apply new white caps.
[_] c Add 4 µl of the selected index primers 1 (A701), 2 (A702), and 10 (A710) to the

appropriate wells in a row of the AMP plate. Tips must be changed after each row to
avoid index cross-contamination.

[_] d Discard the original orange caps and apply new orange caps.

[_] 6 Prepare the PCR Master Mix/PCR Polymerase PCR working solution as follows:
[_] a Add 5.6 µl of PCR Polymerase to 280 µl of PCR Master Mix.
[_] b Invert the prepared PCR working solution 20 times to mix.
The PCR working solution is stable at room temperature for 10 minutes.

Procedure
[_] 1 Remove the FPU from the incubator, and then remove the aluminum foil seal.

[_] 2 Cover the filter plate with the lid and centrifuge at 2400 × g at 20°C for 2 minutes.

[_] 3 Add 25 µl of 0.05 N NaOH to each sample well on the filter plate. Pipette the NaOH up
and down 5–6 times. Tips must be changed after each column.

[_] 4 Cover and incubate the filter plate at room temperature for 5 minutes.

[_] 5 While the filter plate is incubating, transfer 22 µl of the PCR working solution to each
well of the AMP plate containing index primers.

[_] 6 Transfer samples eluted from the filter to the AMP plate as follows:
[_] a Pipette the samples in the first column of the filter plate up and down 5–6 times.
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[_] b Transfer 20 µl from the filter plate to the corresponding column of the AMP plate.
[_] c Gently pipette up and down 5–6 times to thoroughly combine the DNA with the PCR

working solution.

[_] 7 Seal the AMP plate and secure with a rubber roller.

[_] 8 Centrifuge at 1000 × g at 20°C for 1 minute.

[_] 9 Transfer the AMP plate to the post-amplification area.

[_] 10 Perform PCR using the following program on a thermal cycler:
• 95°C for 3 minutes
• 25 cycles of:
— 95°C for 30 seconds
— 62°C for 30 seconds
— 72°C for 60 seconds

• 72°C for 5 minutes
• Hold at 10°C
Start time: _____________________ Stop time: _____________________

SAFESTOPPINGPOINT
If not proceeding immediately to PCR Clean-Up, the AMP plate can remain on the
thermal cycler overnight, or can be stored at 2° to 8°C up to 48 hours.

Comments
_______________________________________________________________________________
_______________________________________________________________________________
______
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PCRClean-Up

This process uses PCR Clean-Up Beads to purify the PCR products from the other reaction
components.

Estimated Time
} Total duration: 50 minutes
} Hands-on: 20 minutes

Preparation
[_] 1 Bring the PCR Clean-Up Beads to room temperature.

[_] 2 Prepare fresh 80% ethanol from absolute ethanol.

Procedure
[_] 1 Centrifuge the AMP plate at 1000 × g at 20°C for 1 minute.

[_] 2 Set out a new MIDI plate (hereafter referred to as the CLP plate).
Plate ID: ___________________

[_] 3 Invert PCR Clean-Up Beads 10 times. Vortex vigorously and then invert 10 more times.
Visually inspect solution to ensure beads are resuspended.

[_] 4 Add 45 µl of PCR Clean-Up Beads to each well of the CLP plate.

[_] 5 Transfer the entire PCR product from the AMP plate to the CLP plate.

[_] 6 Seal the CLP plate and shake on a microplate shaker at 1800 rpm for 2 minutes.

[_] 7 Incubate at room temperature without shaking for 10 minutes.

[_] 8 Place the plate on a magnetic stand for a minimum of 2 minutes or until the supernatant
is clear.

[_] 9 With the CLP plate on the magnetic stand, carefully remove and discard the supernatant.

[_] 10 With the CLP plate on the magnetic stand, wash the beads as follows:
[_] a Add 200 µl of freshly prepared 80% ethanol to each sample well.
[_] b Incubate the plate on the magnetic stand for a minimum of 30 seconds or until the

supernatant is clear.
[_] c Carefully remove and discard the supernatant.

[_] 11 Repeat the wash as described in the previous step.

[_] 12 Use a P20 multi-channel pipette set to 20 µl to remove excess ethanol.

[_] 13 Remove the CLP plate from the magnetic stand and air-dry the beads for 10 minutes.
Start time: _____________________ Stop time: _____________________

[_] 14 Add 30 µl of Elution Buffer to each sample, and then vortex briefly.

[_] 15 Seal the CLP plate and shake on a microplate shaker at 1,800 rpm for 2 minutes. After
shaking, verify if samples were resuspended. If not, repeat this step.

MiSeqDx™Cystic Fibrosis Diagnostic Assay

Lab Tracking Form
Date/Time: _______________________________ Operator: _______________________________

Part # 15038345 Rev. 3 Page 13of 22

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



P
C
R
C
le
an
-U
p

Page 14of 22 Part # 15038345 Rev. 3

[_] 16 Incubate at room temperature for 2 minutes.

[_] 17 Place the CLP plate on the magnetic stand for a minimum of 2 minutes or until the
supernatant is clear.

[_] 18 Set out a new MIDI plate (hereafter referred to as the LNP plate).
Plate ID: ___________________

[_] 19 Transfer 20 µl of the supernatant from the CLP plate to the LNP plate.

[_] 20 [Optional] Transfer the remaining 10 µl of supernatant from the CLP plate to a new plate
and label the plate with a run name and date. Store this plate at -15° to -25°C until
completion of the sequencing run and data analysis. The cleaned up PCR products can
be used for troubleshooting efforts in the event of sample failures.

SAFESTOPPINGPOINT
If stopping at this point, seal the LNP plate and centrifuge at 1000 × g at 20°C for 1
minute. The plate is stable for up to 3 hours at 2° to 8°C.

Comments
_______________________________________________________________________________
_______________________________________________________________________________
______
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LibraryNormalization

This process normalizes the quantity of each library to ensure equal library representation in
the pooled sample.

Estimated Time
} Total duration: 1 hour 20 minutes
} Hands-on: 30 minutes

Preparation
[_] 1 Prepare fresh 0.1N NaOH.

[_] 2 Bring Library Normalization Diluent, Library Beads, and Library Normalization Wash to
room temperature.

[_] 3 Vortex Library Normalization Diluent vigorously and ensure that all precipitates have
completely dissolved.

[_] 4 Vortex Library Beads vigorously for 1 minute with intermittent inversion until the beads
are resuspended and no pellet is found at the bottom of the tube when the tube is
inverted.

Procedure
[_] 1 Mix Library Normalization Diluent and Library Beads in a fresh 1.5 ml tube as follows:

[_] a Add 400 µl of Library Normalization Diluent.
[_] b Pipette Library Beads up and down 10 times to resuspend.

NOTE
It is extremely critical to completely resuspend the library bead pellet at the
bottom of the tube. The use of a P1000 ensures that the beads are homogeneously
resuspended and that there is no bead mass at the bottom of the tube. This is
essential for achieving consistent cluster density on the flow cell.

[_] c Pipette 76 µl of Library Beads to the tube containing Library Normalization Diluent.
[_] d Mix by inverting the tube 15–20 times.

[_] 2 Add 45 µl of the combined Library Normalization Diluent/Library Beads working
solution to each well of the LNP plate containing libraries.

[_] 3 Seal the LNP plate and shake on a microplate shaker at 1800 rpm for 30 minutes.
Start time: _____________________ Stop time: _____________________

[_] 4 Place the plate on a magnetic stand for a minimum of 2 minutes or until the supernatant
is clear.

[_] 5 With the LNP plate on the magnetic stand, carefully remove and discard the supernatant.

[_] 6 Remove the LNP plate from the magnetic stand and wash the beads with Library
Normalization Wash as follows:

[_] a Add 45 µl of Library Normalization Wash to each sample well.
[_] b Seal the LNP plate and shake on a microplate shaker at 1800 rpm for 5 minutes.

MiSeqDx™Cystic Fibrosis Diagnostic Assay

Lab Tracking Form
Date/Time: _______________________________ Operator: _______________________________

Part # 15038345 Rev. 3 Page 15of 22

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Li
b
ra
ry
N
or
m
al
iz
at
io
n

Page 16of 22 Part # 15038345 Rev. 3

[_] c Place the plate on the magnetic stand for a minimum of 2 minutes or until the
supernatant is clear.

[_] d Carefully remove and discard the supernatant.

[_] 7 Repeat the wash as described in the previous step.

[_] 8 Use a P20 multi-channel pipette set to 20 µl to remove excess Library Normalization
Wash.

[_] 9 Remove the LNP plate from the magnetic stand and add 30 µl of 0.1 N NaOH to each
well.

[_] 10 Seal the LNP plate and shake on a microplate shaker at 1800 rpm for 5 minutes.

[_] 11 During the 5 minute elution, set out a new 96-well PCR plate (hereafter referred to as the
SGP plate).
Plate ID: ___________________

[_] 12 Add 30 µl Library Storage Buffer to each well to be used in the SGP plate.

[_] 13 After the 5 minute elution, ensure all samples in the LNP plate are completely
resuspended. If the samples are not completely resuspended, gently pipette those samples
up and down or lightly tap the plate on the bench to resuspend the beads, then shake for
another 5 minutes.

[_] 14 Place the LNP plate on the magnetic stand for a minimum of 2 minutes.

[_] 15 Transfer the supernatant from the LNP plate to the SGP plate. Gently pipette up and
down 5 times to mix.

[_] 16 Seal the SGP plate and then centrifuge at 1000 × g at 20°C for 1 minute.
SAFESTOPPINGPOINT
If not proceeding immediately to Library Pooling and subsequent sequencing on the
MiSeqDx, store the sealed SGP plate at -15° to -25°C for up to 3 days.

Comments
_______________________________________________________________________________
_______________________________________________________________________________
______
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Library Pooling

In preparation for cluster generation and sequencing, equal volumes of normalized library
are combined, diluted in hybridization buffer, and heat denatured prior to sequencing on the
MiSeqDx. PhiX is used as an internal control for sequencing.

Estimated Time
} Total duration: 10 minutes
} Hands-on: 10 minutes

Prepare for Library Pooling
[_] 1 Set a heat block suitable for 1.5 ml centrifuge tubes to 96°C.

[_] 2 In an ice bucket, prepare an ice-water bath. Chill the Library Dilution Buffer in the ice-
water bath.

[_] 3 Begin thawing the MiSeqDx reagent cartridge.

Prepare a Fresh Dilution of NaOH
CAUTION
Using freshly diluted NaOH is essential in order to completely denature samples
for cluster generation on the MiSeqDx.

[_] 1 Combine the following volumes in a microcentrifuge tube:
• Laboratory-grade water (900 µl)
• Stock 1.0 N NaOH (100 µl)

[_] 2 Invert the tube several times to mix.

Denature and Dilute PhiX Internal Control
[_] 1 Combine the following volumes to dilute the PhiX Internal Control library to 2 nM:

• 10 nM PhiX Internal Control library (2 µl)
• 1X TE Buffer (8 µl)

[_] 2 Combine the following volumes to result in a 1 nM PhiX Internal Control library:
• 2 nM PhiX Internal Control library (10 µl)
• 0.1 N NaOH (10 µl)

[_] 3 Vortex briefly to mix the 1 nM PhiX Internal Control library solution.

[_] 4 Centrifuge the template solution at 280 × g at 20°C for one minute.

[_] 5 Incubate for 4.5 minutes at room temperature to denature the PhiX Internal Control
library into single strands.

[_] 6 Add the following volume of pre-chilled Library Dilution Buffer to the tube containing
denatured PhiX Internal Control library to result in a 20 pM PhiX Internal Control
library.
• Denatured PhiX Internal Control library (20 µl)
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• Pre-chilled Library Dilution Buffer (980 µl)

Prepare the Reagent Cartridge
[_] 1 Thaw the MiSeqDx Reagent Cartridge in a water bath containing enough room

temperature deionized water to submerge the base of the reagent cartridge up to the water
line printed on the reagent cartridge. Do not allow the water to exceed the maximum
water line.

[_] 2 Allow the reagent cartridge to thaw in the room temperature water bath for
approximately 1 hour or until completely thawed.

[_] 3 Remove the cartridge from the water bath and gently tap it on the bench to dislodge
water from the base of the cartridge. Dry the base of the cartridge. Make sure that no
water has splashed on the top of the reagent cartridge.

Inspect the Reagent Cartridge
[_] 1 Invert the reagent cartridge ten times to mix the thawed reagents, and then visually

inspect that all positions are thawed.

[_] 2 Visually inspect the reagent in position 1 to make sure that it is fully mixed and free of
precipitates.

[_] 3 Gently tap the cartridge on the bench to reduce air bubbles in the reagents.
NOTE
The MiSeqDx sipper tubes go to the bottom of each reservoir to aspirate the reagents,
so it is important that the reservoirs are free of air bubbles.

[_] 4 Place the reagent cartridge on ice or set aside at 2° to 8°C (up to 6 hours) until ready to
set up the run. For best results, proceed directly to loading the sample and setting up the
run.

Prepare Samples for Sequencing
[_] 1 Bring Library Dilution Buffer to room temperature. Vortex Library Dilution Buffer and

ensure that all precipitates have dissolved completely.

[_] 2 If the SGP plate was stored frozen, thaw the SGP plate at room temperature.

[_] 3 Centrifuge the SGP plate at 1000 × g at 20°C for 1 minute.

[_] 4 Set out a fresh Eppendorf tube (hereafter referred to as the PAL tube).
Tube ID: ___________________

[_] 5 If the SGP plate was stored frozen, mix each library to be sequenced by pipetting up and
down 3–5 times.

[_] 6 Transfer 5 µl of each library to be sequenced from the SGP plate to a PCR eight-tube
strip. Seal SGP with an adhesive plate seal and set aside.

NOTE
After use, store the sealed SGP plate at -15° to -25°C. The sealed SGP plate is stable for
up to 3 days.
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[_] 7 Combine and transfer the contents of the PCR eight-tube strip into the PAL tube. Mix the
PAL tube thoroughly by vortexing.

[_] 8 Set out a fresh Eppendorf tube (hereafter referred to as the DAL tube).
Tube ID: ___________________

[_] 9 Add 585 µl of Library Dilution Buffer to the DAL tube.

[_] 10 Add 6 µl of 20 pM PhiX Internal Control to the DAL tube. Pipette up and down 3–5
times to rinse the tip and ensure complete transfer.

[_] 11 Transfer 9 µl of PAL to the DAL tube containing Library Dilution Buffer. Pipette up and
down 3–5 times to rinse the tip and ensure complete transfer.

[_] 12 Mix DAL by vortexing the tube at top speed.

[_] 13 Centrifuge the DAL tube at 1000 × g at 20°C for 1 minute.

[_] 14 Incubate the DAL tube on a heat block at 96°C for 2 minutes.

[_] 15 After the incubation, invert the DAL tube 1–2 times to mix, then immediately place in the
ice-water bath.

[_] 16 Keep the DAL tube in the ice-water bath for 5 minutes.

Comments
_______________________________________________________________________________
_______________________________________________________________________________
______
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Library Sequencing

The flow cell is washed, dried, and loaded into MiSeqDx, samples are loaded into the reagent
cartridge, the reagent cartridge is loaded into MiSeqDx, and the sequencing run is started.
The MiSeqDx performs cluster generation, sequencing by synthesis, and data analysis.

Estimated Time
} Total sequencing duration: ~27 hours
} Hands-on: ~5 minutes

Procedure
For details on the steps outlined here, see theMiSeqDx Instrument Reference Guide (part #
15038353).

[_] 1 Use a separate, clean, and empty 1 ml pipette tip to pierce the foil seal over the reservoir
on the MiSeqDx Reagent Cartridge labeled Load Samples.

[_] 2 Pipette 600 µl of the sample libraries into the Load Samples reservoir. Take care to avoid
touching the foil seal while dispensing the sample.
Check for air bubbles in the reservoir after loading sample. If air bubbles are present,
gently tap the cartridge on the bench to release the bubbles.

[_] 3 Log in to the MiSeq Operating Software (MOS).
MiSeqDx Serial Number: ______________________________________
Date of Last Preventive Maintenance: ______________________________________

[_] 4 Select Sequence.

[_] 5 Select Diagnostic Run.

[_] 6 Clean the flow cell.

[_] 7 Load the flow cell.

[_] 8 Empty the waste bottle and load the MiSeqDx SBS Solution (PR2) bottle.

[_] 9 Load the reagent cartridge.

[_] 10 Confirm the run settings and results of the pre-run check.

[_] 11 Start the run.
Run ID: ______________________________________

[_] 12 Perform a post-run wash.

Comments
_______________________________________________________________________________
_______________________________________________________________________________
______

MiSeqDx™Cystic Fibrosis Diagnostic Assay

Lab Tracking Form
Date/Time: _______________________________ Operator: _______________________________

Part # 15038345 Rev. 3 Page21of 22
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This document and its contents are proprietary to Illumina, Inc. and its affiliates ("Illumina"), and are intended solely for the contractual use of
its customer in connection with the use of the product(s) described herein and for no other purpose. This document and its contents shall not be
used or distributed for any other purpose and/or otherwise communicated, disclosed, or reproduced in any way whatsoever without the prior
written consent of Illumina. Illumina does not convey any license under its patent, trademark, copyright, or common-law rights nor similar
rights of any third parties by this document.

The Software is licensed to you under the terms and conditions of the Illumina Sequencing Software License Agreement in a separate document.
If you do not agree to the terms and conditions therein, Illumina does not license the Software to you, and you should not use or install the
Software

The instructions in this document must be strictly and explicitly followed by qualified and properly trained personnel in order to ensure the
proper and safe use of the product(s) described herein. All of the contents of this document must be fully read and understood prior to using
such product(s).

FAILURE TO COMPLETELY READ AND EXPLICITLY FOLLOW ALL OF THE INSTRUCTIONS CONTAINED HEREIN MAY RESULT IN
DAMAGE TO THE PRODUCT(S), INJURY TO PERSONS, INCLUDING TO USERS OR OTHERS, AND DAMAGE TO OTHER PROPERTY.

ILLUMINA DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE IMPROPER USE OF THE PRODUCT(S) DESCRIBED HEREIN
(INCLUDING PARTS THEREOF OR SOFTWARE) OR ANY USE OF SUCH PRODUCT(S) OUTSIDE THE SCOPE OF THE EXPRESS
WRITTEN LICENSES OR PERMISSIONS GRANTED BY ILLUMINA IN CONNECTION WITH CUSTOMER'S ACQUISITION OF SUCH
PRODUCT(S).

FOR IN VITRO DIAGNOSTIC USE

© 2012-2013 Illumina, Inc. All rights reserved.

Illumina, IlluminaDx, BaseSpace, BeadArray, BeadXpress, cBot, CSPro, DASL, DesignStudio, Eco, GAIIx, Genetic Energy, Genome
Analyzer, GenomeStudio, GoldenGate, HiScan, HiSeq, Infinium, iSelect,MiSeq, Nextera, NuPCR, SeqMonitor, Solexa, TruSeq,
TruSight, VeraCode, the pumpkin orange color, and the Genetic Energy streaming bases design are trademarks or registered trademarks of
Illumina, Inc. All other brands and names contained herein are the property of their respective owners.

This software contains the SeqAn Library, which is licensed to Illumina and distributed under the following license:

Copyright © 2010, Knut Reinert, FU Berlin, All rights reserved. Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met:

1 Redistributions of source code must retain the above copyright notice, this list of conditions and the following disclaimer.

2 Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3 Neither the name of the FU Berlin or Knut Reinert nor the names of its contributors may be used to endorse or promote products
derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.
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IntendedUse

The Illumina MiSeqDx instrument is a Next Generation sequencer that integrates cluster
generation, sequencing and data analysis using sequencing by synthesis (SBS)
chemistry. The MiSeqDx is intended for in vitro diagnostic use.
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Components

The MiSeqDx has the following exterior components:

A Flow cell compartment—Contains the flow cell stage that houses the flow cell
throughout the run. Flow cell stage motors move the stage out of the enclosed
optical module for flow cell loading and returns the stage when the run begins.

B Enclosed optics module—Contains optical components that enable imaging of the
flow cell.

C Status bar—Uses three colors to indicate instrument status. Blue indicates that the
instrument is processing, orange indicates the instrument needs attention, and green
indicates that the instrument is ready to begin the next run.

D Touch screen monitor—Enables on-instrument configuration and run setup using
the software interface.

E External USB port—Facilitates the transfer of files and data to the instrument
computer from the touch screen monitor.

F Reagent compartment—Holds reagents at proper temperatures, wash solutions,
and the waste bottle. A magnetic latch secures the reagent compartment door.

The MiSeqDx interface guides users through the run setup steps using the touch screen
monitor.
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Flow Cell Compartment

A Flow Cell Stage
B Flow Cell Compartment Door
C Flow Cell Latch
D Flow Cell
E Flow Cell Latch Release Button

The flow cell compartment houses the flow cell stage, thermal station, and fluidics
connections to the flow cell. The flow cell stage holds the flow cell and the flow cell
latch secures and positions the flow cell. When the flow cell latch closes, two pins near
the latch hinge auto-position the flow cell.
The thermal station, located beneath the flow cell stage, controls changes in flow cell
temperature required for cluster generation and sequencing.
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Flow Cell

A Outlet Port
B Imaging Area
C Inlet Port

The MiSeqDx flow cell is a single-use glass-based substrate on which clusters are
generated and the sequencing reaction is performed.
Reagents enter the flow cell through the inlet port, pass through the single-lane imaging
area, and then exit the flow cell through the outlet port. Waste exiting the flow cell is
delivered to the waste bottle.
During the sequencing run, the single lane is imaged in small imaging areas called
tiles.
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Reagent Compartment

A Reagent Chiller
B Sipper Handle (shown in raised position)
C MiSeqDx SBS Solution (PR2) Bottle
D Waste Bottle
E Reagent Cartridge

The reagent compartment contains the reagent chiller, and positions for the MiSeqDx
SBS Solution (PR2) bottle and the waste bottle.
During the run, the reagent chiller holds a single-use reagent cartridge. During the
instrument wash, the reagent chiller holds the wash tray. The software automatically
lowers sippers into each reservoir of the reagent cartridge at the appropriate time during
a run depending on the process being performed.
To the right of the reagent chiller are two form-fitted slots, one for the MiSeqDx SBS
Solution (PR2) bottle and one for the waste bottle. The sipper handle locks the bottles in
place and lowers the appropriate sipper into each bottle.
Reagents are pumped through the sippers and fluidics lines, and then to the flow cell.
Reagent waste is delivered to the waste bottle throughout the process.
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Starting theMiSeqDx

NOTE
Illumina recommends that you leave the instrument on continuously. However, if
the instrument must be turned off follow the shutdown procedure described in
Shutting Down the Instrument on page 74. Wait a minimum of 60 seconds before
turning the power switch back to the ON position.

1 If the MiSeqDx is not already on, reach around the right side of the instrument to
locate the power switch on the back panel. It is in the lower corner directly above
the power cord.

Figure 1 Power Switch Location

2 Turn the power switch to the ON position. The integrated instrument computer
starts.

3 Log in to the operating system.
Wait until the operating system has finished loading. The MiSeq Operating
Software (MOS) launches and initializes the instrument automatically.
After the initialization step is complete, the Welcome screen appears.
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Figure 2 Welcome Screen
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RequiredConsumables

Sequencing Consumables
The sequencing consumable required to run the MiSeqDx are provided separately as
part of an in vitro diagnostic kit.

User-Supplied Consumables
Make sure that the following user-supplied consumables are available before beginning
a run.

Consumable Purpose
Alcohol wipes, 70% Isopropyl
or
Ethanol, 70%

Cleaning the flow cell holder

Lab tissue, low-lint Cleaning the flow cell stage
Lens paper, 4 x 6 in. Cleaning the flow cell
Tween 20 Washing the instrument
Tweezers, square-tip plastic (optional) Removing flow cell from flow cell

shipping container
Water, laboratory-grade Washing the instrument

Guidelines for Laboratory-GradeWater
Always use laboratory-grade water to perform instrument procedures. Never use tap
water or deionized water. Any of the following are acceptable examples:
} 18 Megohm (MΩ) water
} Milli-Q water
} Super-Q water
} Molecular biology-grade water
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Anti-Virus Software

Illumina strongly recommends installation of user-supplied anti-virus software to
protect the computer against viruses.
To avoid interfering with MiSeqDx operation or losing data, configure the anti-virus
software updates as follows:
} Set for manual scans, not automatic scans.
} Perform scans only when the instrument is not in use.
} Set updates to download but not install without user authorization.
} Do not automatically reboot the computer upon update.
} Exclude the data drive and application directory from any real-time file system
protection.
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  Chapter 2  MiSeqDx Software
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Introduction

The software described in this chapter is used to configure, run, and analyze data from
the MiSeqDx.

Figure 3 Interaction between MiSeqDx Software Components

} Illumina Worklist Manager (IWM)—Is used to create a sample sheet during library
preparation. The sample sheet ensures positive sample tracking throughout the
process. This software runs off-instrument and the sample sheet is associated with
the run during run setup on the MiSeqDx. See the kit-specific reference guide for
information on generating a sample sheet.

} Illumina User Management Software—Is used to grant various access level
permissions to users, as appropriate. This software runs off-instrument and the
permissions are saved in a database file, which the MiSeqDx is configured to
reference. See Illumina User Management Software on page 13.

} MiSeq Operating Software (MOS)—Controls the instrument operation, including
various configuration settings. This software is installed and runs on the
instrument. SeeMiSeq Operating Software (MOS) on page 18.

} Real Time Analysis (RTA)—Performs image processing and base calling (hereafter
referred to as primary analysis). This software is installed and runs on the
instrument. See Real-Time Analysis (RTA) on page 43.

} MiSeq Reporter—Performs secondary analysis such as demultiplexing, alignment,
variant calling, and report generation. The specific functions that are supported
vary by kit. This software can be installed on- or off-instrument. The output is
viewed through a web browser. See the workflow-specific MiSeq Reporter User
Guide for information on analyzing data.
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IlluminaUserManagementSoftware

User names, passwords, and access levels are managed using the Illumina User
Management Software, which creates a database file that enables login permissions for
authorized users. The User Management Software is not installed on the instrument
computer and is intended for use off-instrument.
A user database file is required prior to operating the MiSeq Operating Software (MOS).
For information on linking the MiSeqDx and the user database file, see Run Options
Screen on page 23.

Starting the User Management Software
The following instructions describe how to download, install, and start the Illumina
User Management Software, and how to create a user database file.
} Downloading the Software—The Illumina User Management Software can be
downloaded from the Illumina website at http://www.illumina.com. Go to the
MiSeqDx support page and click Downloads. A MyIllumina account is required.

} Installing the Software—The Illumina User Management Software can be run on
any Windows platform. To start the installation, double-click the Setup.exe file. The
installation wizard opens.

} Starting the Software—To start the software, go to Start | All Programs | Illumina
| Illumina User Management Software, or click the desktop icon.

The Illumina User Management Software is used off-instrument. Upon opening the
application for the first time, create an Admin account and assign a password.

Figure 4 Create Admin Account

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



M
iS
eq
D
x
S
of
tw
ar
e

14 Part # 15038353 Rev. 3

Only users assigned to an Admin access level can add new users, change user types,
change user passwords, or create a new database.
After logging in, the Illumina User Management Software interface opens.

Using the Illumina User Management Software
Use the Illumina User Management Software to open an existing database file, create a
new database file, add or remove users, and assign passwords and user types for
authorized users.
} Open an existing database file—Select Browse and browse to the location where
the database file is stored. The database file location is defined on the Folders
Settings tab of the Run Options screen. For more information, see Run Options Screen
on page 23. When the database file opens, the user names contained in the file
appear in the Database Contents and Settings section.

} Create a new database file—Select Create New and assign a name to the database
file. The file format defaults to *.db.

Figure 5 Illumina User Management Software Interface

Changes made to the database file are saved automatically with the exception of
changes to attributes in the User Information section. After making changes to user
information, select Save before closing the Illumina User Management Software.
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To associate the database file with the MiSeqDx, go to the Run Options screen, Folder
Settings tab in the MiSeq Operating Software (MOS).

Add or Remove Users
Each authorized user has four attributes that are assigned in the database file:
password, user type, duration of password, and number of days the user is reminded
prior to password expiration. For information about the specific functionality permitted
with each user type, see User Access Levels on page 16.
} Add a new user—Select Add User. In the User Information section, add a user
name, assign a password, and select a user type from the User Type drop-down list:
Admin, SuperUser, or User. Click Save to create the new user. The name and user
type of the new user appear in the Database Contents and Settings section.

} Edit user information—In the Database Contents and Settings section, select the
user to edit. Select Edit. The User Information section becomes active.

} Remove a user—In the Database Contents and Settings section, select the user to
remove. Select Delete. The user is removed from the user authentication database
file.

Figure 6 Adding a New User
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Set User Information
In the Database Contents and Settings section, select a user, and then select Edit.
Perform any of the following steps, and then click Save.
} Change a password— In the User Information section, enter a new password in the
Password field, then re-enter the new password in the second password field. Any
user level can change their own password.

} Change a user type—In the User Information section, select a user type from the
User Type drop-down list: Admin, SuperUser, or User. Only an Admin level user
can change a user type.

} Set password duration—In the Database Contents and Settings section, use the
drop-down list to specify the number of days that the current password will remain
active.

} Set password reset reminder—In the Database Contents and Settings section, use
the drop-down list to specify the number of days that the user will be reminded to
reset the password prior to password expiration.

Show Logs
Click Show Logs to open a history log of each change made to a database file, and the
date and time that the change was made. Logs are unique to and part of the database
file, and are not stored as separate files. The log that appears is specific to the open
database file listed in the Select a Database section.

User Access Levels
User permissions are grouped into the following user levels and assigned to each user
in the user authentication database file. An Admin level user type is required to change
user type assignments.

Level Permissions

Admin Allows access to all software features, the Windows operating system on the
instrument computer, user management activities, and data management
functionality.
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Level Permissions

Super User Allows mid-level access to software features, the Windows operating system
on the instrument computer, and other functions.

User Allows access to start, monitor, pause, and stop sequencing runs for in vitro
diagnostic kits.
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MiSeqOperatingSoftware (MOS)

The MiSeq Operating Software (MOS) interface guides users through the steps to load
the flow cell and reagents prior to starting the run, and then provides an overview of
quality statistics that can be monitored as the run progresses.
During the run, MOS operates the flow cell stage, dispenses reagents, controls flow cell
temperatures, and captures images of clusters on the flow cell. MOS performs the run
according to parameters specified in the sample sheet.

Welcome Screen
The MOS interface opens to the Welcome screen when the software launches.

Figure 7 Welcome Screen

} Sequence—This option opens a series of run setup screens that guide users through
the run setup steps. See Run Setup Screens on page 30.

} Perform Wash—Provides options to start the following types of instrument washes:
a maintenance wash, standby wash, or a post-run wash. See Perform Wash Screen on
page 20.
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} Manage Files—Provides controls for moving, deleting, and uploading files on the
instrument computer. SeeManage Files Screen on page 22.

} Run Options—Provides options for the post-run wash, changing default locations
of data folders, and specifying email notification preferences. See Run Options Screen
on page 23.

} Manage Instrument—Provides options to go to system settings, perform a systems
check, update software manually, and reboot or shut down the instrument. See
Manage Instrument Screen on page 26.

Activity Indicators
A series of icons are located in the lower-right corner of each interface screen. Each icon
is an activity indicator that shows which activity the instrument is performing.

Figure 8 Activity Indicators

From left to right, the activity indicators represent the following activities:
} Moving the Y-stage
} Moving the Z-stage
} Activating electronics functionality
} Using the camera
} Pumping through the fluidics system

Sensor Indicators
Four sensor indicators at the base of each interface screen represent the status of an
instrument component.

Figure 9 Sensor Indicators

From left to right, the sensor indicators represent the following components:
} Flow cell compartment door in the closed or open positions
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} Temperature of the reagent chiller in °C
} Temperature of the flow cell in °C
} Status of BaseSpace® connection (not available for in vitro diagnostic kits)

Status Icons
In the top-right corner of the Welcome screen is a status icon that signals any change in
conditions during run setup or during the run.

Status Icon Status Name Description
Status OK No change. System is normal.

Attention Important information. Action is recommended.

Warning Warnings do not stop a run. However, some warnings
require action before proceeding.

Error Errors usually stop a run and generally require action
before proceeding with the run.

When a change in condition occurs, the icon changes to the associated image and
blinks to capture attention. If this happens, select the icon to open the status window,
which contains a general description of the condition.
} Select any item listed to see a detailed description of the condition and instructions
to resolve the condition, if applicable.

} Select Acknowledge to accept the message and Close to close the dialog box.
Messages in the status window can be filtered by selecting the icons along the top
margin of the window. Selecting an icon toggles the condition to show or hide.

PerformWash Screen
The Perform Wash screen enables users to perform the following types of washes, as
well as see the date of the most recent wash performed:
} Maintenance Wash—The maintenance wash consists of three consecutive wash
cycles that thoroughly flush the system. Perform a maintenance wash at least every
30 days. See Procedure on page 68.
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} Standby Wash—The standby wash properly prepares the fluidics lines for sitting
idle and consists of two consecutive wash cycles. Perform a standby wash if you
expect the instrument to remain idle for up to seven days. See Performing a Standby
Wash on page 71.
After the instrument has been placed in an idle state, a maintenance wash must be
performed before a sequencing run can be initiated.

} Post-Run Wash—The post-run wash is the standard instrument wash performed
between sequencing runs and consists of a single wash cycle. To perform a post-run
wash at a time other than directly following a run, use the command on the
Perform Wash screen to initiate the wash.
The MiSeqDx can be configured to perform a maintenance wash, rather than a post-
run wash, between runs. For more information, see Run Options Screen on page 23.

Figure 10 Perform Wash Screen

The Perform Wash screen also includes a command that raises the sippers, so the
reagent cartridge can be removed from the instrument in the case of an error or
unexpected run interruption.

CAUTION
Always close the reagent chiller door after loading the wash tray and before
starting a wash. This prevents potential injury that could occur if your hands
are in the path of the sippers when they lower.
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Manage Files Screen
Use the Manage Files feature to move, upload, or delete files on the instrument
computer. The screen is divided into five tabs: Runs, Sample Sheets, Manifests,
Genomes, and Recipes.

Figure 11 Manage Files Screen

Manage Files Options
From any tab on the Manage Files screen, select Browse to navigate to any files
accessible to the instrument.

Tab* Features

Runs Delete or Move

Sample Sheets Delete, Upload, or Rename

Manifests Delete or Upload

* Genome and recipe files are pre-loaded for in vitro diagnostic kits and should not be changed.
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} Delete—Select the checkbox next to the file or folder listed, and then select Delete.
The Delete feature is available on all tabs. Admin user access level is required to
delete run files.

} Move—Available only for run folders. Select the checkbox next to the folder name,
selectMove, and then browse to an appropriate location.Move copies the run folder
to the new location and then delete the folder from the old location.

} Select All Files—Select the checkbox to the left of the Delete button, and then select
an action: Delete or Move. The action is applied to all files or folders.

} Upload Files—If the MiSeqDx is not connected to a network, use this feature to
upload sample sheet or manifest files to the instrument computer from a USB drive.
Select Upload and browse to the location on a USB drive where the sample sheet
resides. The file is uploaded to the folder indicated in the Directory field.

} Rename—Select the checkbox next to the sample sheet file, and then select Rename.
Use the on-screen keyboard to rename the sample sheet.

RunOptions Screen
The Run Options screen has three tabs for specifying the default settings for a run: Run
Settings, Folder Settings, and Email Notifications.

Figure 12 Run Settings Tab on Run Options Screen
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Run Settings Tab
} Post-Run Wash Option—An instrument wash is required after each run. The
software will not proceed to the run setup steps for a subsequent run until a wash
has been performed. This setting determines what type of wash will be performed
by default after a run is configured here. A post-run wash takes about 20 minutes
and a maintenance wash takes about 1 hour.

} Send Instrument Health—This setting does not apply to in vitro diagnostic kits.
} Replicate Analysis Locally—This setting does not apply to in vitro diagnostic kits.

Folder Settings Tab
MiSeqDx requires access to various types of files stored in folders on a local network or
on the instrument computer. The options on the Folder Settings tab tell the MiSeqDx
where those folders are located.

Figure 13 Folder Settings Tab

} Recipes—Custom recipes are not supported for in vitro diagnostic kits.
} Sample Sheets—Sets the default location for sample sheets. Sample sheets are
created before library preparation and contain the parameters for the run.

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



M
iS
eq

O
perating

S
oftw

are
(M
O
S
)

MiSeqDx InstrumentReference Guide 25

} Manifests—Most in vitro diagnostic kits use manifest files that are pre-loaded. For
kits that require the use of a custom oligo pool, save the associated manifest file in
the folder specified here.

} MiSeqOutput—Sets the default location for analysis output files. Illumina
recommends changing the default output folder to a network location for sharing,
long-term storage, and optionally using MiSeq Reporter off-line.

} User Database File—Sets the user authentication database file, which contains the
list of authorized users, user passwords, and the assigned level of access for each
user.
Admin user access level is required to change the folder location of the database
file.
For more information, see Starting the User Management Software on page 13.

Email Notifications Tab
MiSeqDx can be configured to send an email notification when primary analysis is
complete, when on-instrument secondary analysis is complete, or if a critical MiSeqDx
software error occurs.
Admin user access level is required to make changes to the Email Notifications settings.

Figure 14 Email Notifications Tab
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} Local SMTP email server address—Use the on-screen keyboard to enter the local
SMTP email server address. If necessary, contact the facility administrator for this
information.

} Sender email address—Use the on-screen keyboard to enter the sender email
address. This address can be the email address of an Admin user or a different
address specified for sending email notifications. The sender email address must
have the same domain name as the email server address.

} Email addresses—Use the on-screen keyboard to enter the email addresses of each
recipient to receive notifications. Separate each email address with a comma. Select
Test to send a test email to notification recipients.

} Notify via email when—Select the checkbox for each of the run events that trigger a
notification.

Manage Instrument Screen
The Manage Instrument screen contains controls for system settings, troubleshooting,
manual software updates, rebooting or shutting down the instrument software.

Figure 15 Manage Instrument Screen

} System Settings—Provides the option to change IP Settings, machine name, or
domain. See System Settings Screen on page 27.
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} System Check—Provides troubleshooting options for checking the operational
status of instrument components. See System Check Screen on page 28.

} Manual Update—Provides the option to update software on the instrument
computer manually. SeeManual Update Screen on page 29.

} Reboot—Use the Reboot command to reboot the system software. There is no
requirement to reboot the software as part of regular maintenance.

} Shut Down—Use the Shut Down command to shut down the control software and
Windows on the instrument computer. See Shutting Down the Instrument on page 74.

} Minimize to Windows—Provides quick access to the instrument operating system
and any folders on the instrument computer when MOS is running in kiosk mode
opposed to Windows mode.
Admin or SuperUser user access level is required to use this feature.

System Settings Screen
System Settings are normally configured when the instrument is initially installed and
started for the first time. If any settings changes are required due to a network or facility
change, use the System Settings feature.
Admin user access level is required to use this feature.

Figure 16 System Settings
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Contact the facility administrator to get information about what network settings to
enter.

Changing System Credentials
Change the system user name and password on the Systems Settings screen. Select
System Settings on the Manage Instrument screen, and then select Save and Continue
to progress to the third screen in the series of screens.
Select This account. Enter the domain name (Domain\MiSeq1, for example) and
password. Select Save and Continue. The credentials for MiSeq Reporter and BaseSpace
are also updated.

Figure 17 System Settings

System Check Screen
The System Check screen is typically used to connect with an Illumina Technical
Support representative during a Live Help session. Use of this feature is not required
during normal operation or for instrument maintenance.
Some system checks can be performed before contacting Illumina Technical Support,
such as the Volume Test. A volume test checks the health of the fluidics system by
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estimating the flow volume as bubbles pass by the sensors. For more information, see
Performing a Volume Test on page 83.
Upon completion of a system check, the test results appear on the screen:
} Select Show Details to see a summary of the results on the software interface.
} Select Export Results to export the results in a *.csv file format to a USB drive.

Figure 18 System Check Options

Manual Update Screen
The Manual Update feature is used to update instrument control software and analysis
software from the MiSeqDx interface by browsing to the location of an installable
software file.
Admin user access level is required to perform manual updates.
Select Browse to navigate to the location where the installable file for the new software
version is located. When the path to the installable software file appears on the screen,
select Update.
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Run Setup Screens
After selecting Sequence on the Welcome screen, a series of run setup screens open in
the following order: Select Run Type, Load Flow Cell, Load Reagents, Review, and Pre-
Run Check.

Run Type Screen
This screen appears only if the current user has Super User or Admin user access level.
For more information, see User Access Levels on page 16.
For in vitro diagnostic kits, select Diagnostic Run.

Figure 19 Select Run Type Screen

Load Flow Cell Screen
The Load Flow Cell screen appears when it is time to load the flow cell. After loading
the flow cell, close the flow cell latch and flow cell compartment door. Both the latch
and compartment door must be closed before beginning the run.
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Figure 20 Load Flow Cell Screen

When the flow cell is loaded, the software reads and records the RFID. A confirmation
that the RFID was successfully read appears in the lower-right corner of the screen.
If the RFID cannot be read, identifying information can be entered manually. However,
the software allows only one of the three RFID-labeled components (flow cell, reagent
cartridge, MiSeqDx SBS Solution (PR2)) to fail on an in vitro diagnostics run. For more
information, see Resolving RFID Read Failure on page 79.
Select the help icon in the upper-right corner of the screen. The help file contains a
video that illustrates the steps for loading the flow cell.

Load Reagents Screen
The Load Reagents screen has two steps: first, load the MiSeqDx SBS Solution (PR2)
bottle and empty waste bottle, and then load the reagent cartridge. When the MiSeqDx
SBS Solution (PR2) bottle and reagent cartridge are loaded, the software reads and
records the RFID. A confirmation that the RFID was successfully read appears in the
lower-right corner of the screen.
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Figure 21 LoadMiSeqDx SBS Solution (PR2) Bottle andWaste Bottle

Figure 22 Load Reagent Cartridge

If the RFID cannot be read, identifying information can be entered manually. However,
the software allows only one of the three RFID-labeled components (flow cell, reagent
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cartridge, MiSeqDx SBS Solution (PR2)) to fail on an in vitro diagnostics run. For more
information, see Resolving RFID Read Failure on page 79.

NOTE
Use only reagent kit components labeled for diagnostics when performing an in
vitro diagnostics run.

Select the help icon in the upper-right corner of the screen. The help file contains a
video that illustrates the steps for loading the reagent cartridge and for loading the
MiSeqDx SBS Solution (PR2) bottle.

Change Sample Sheet
Every run must have a sample sheet. By default, the software will look for a sample
sheet file with a name matching the barcode number of the reagent cartridge loaded on
the instrument. If a sample sheet cannot be found, a window opens for browsing to the
sample sheet.
To prevent the software from searching unsuccessfully, use the Change Sample Sheet
command on the Load Reagents screen to direct the software to the appropriate sample
sheet.

Review Screen
The Review screen confirms that the software has located the sample sheet for the run,
and lists the sample sheet name and parameters provided in the sample sheet.
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Figure 23 Review Screen

Change Folders
In the lower-left corner of the Review screen, the current folder locations for recipes,
sample sheets, manifests, and output folders are listed. To change folder locations, select
Change Folders and browse to a preferred location. Using this option from the Review
screen changes folder locations for the current run only.

Sample Sheet Not Found
If a sample sheet was not specified on the Load Reagents screen and the software
cannot find a sample sheet, browse to the sample sheet associated with the run. After
browsing to the sample sheet, select Restart Check.
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Figure 24 Sample Sheet Not Found

Pre-Run Check Screen
The software automatically performs a pre-run check of required run components and
conditions before allowing the run to begin. If any errors occur during the pre-run check,
a message appears on the screen that describes the error and the action to correct it.
For more information, see Resolving Run Setup Errors on page 77.
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Figure 25 Pre-Run Check Screen

When the pre-run check is successful, the Start Run button becomes active.

Sequencing Screen
The Sequencing screen opens when the run begins. This screen provides a visual
representation of the run in progress, including intensities and quality scores (Q-scores).
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Figure 26 Sequencing Screen

} Run Progress—Shows run progress in a status bar and lists the number of cycles
completed.

} Intensity—Shows the value of cluster intensities of the 90th percentile for each tile.
The graphic in the Intensity area represents the number of tiles being imaged.

} Q-Score All Cycles—Shows the average percentage of bases greater than Q30,
which is a quality score (Q-score) measurement. A Q-score is a prediction of the
probability of a wrong base call. Q-scores are calculated after cycle 25.

Q-Score Probability of Wrong Base Call
Q40 1 in 10,000
Q30 1 in 1,000
Q20 1 in 100
Q10 1 in 10

} Cluster Density (K/mm²)—Shows the number of clusters per square millimeter for
the run. Optimally, expect a cluster density of 800K/mm². However, a range of 50–
1300 K/mm² is acceptable.
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} Clusters Passing Filter (%)—Shows the percentage of clusters passing filter based
on the Illumina chastity filter, which measures quality. This data appears only after
cycle 25.

NOTE
The chastity of a base call is the ratio of the intensity of the greatest signal divided
by the sum of the two greatest signals. If more than one base call has a chastity
value of less than 0.6 in the first 25 cycles, reads do not pass the quality filter.

} Estimated Yield (Mb)—Shows the projected number of bases called for the run,
measured in megabases. This data appears only after cycle 25.

Template Generation
Real Time Analysis (RTA) uses the first four cycles of the sequencing run for template
generation. Template generation is the process by which cluster positions over the entire
flow cell surface are defined according to X and Y coordinate position.
After the template of cluster positions is generated, images produced over every
subsequent cycle of imaging are aligned against the template. Individual cluster
intensities in all four nucleotide color channels are extracted and base calls are
produced from the normalized cluster intensities.

Run Folders
Each run on the MiSeqDx generates three run folders, each with a specific purpose:
} D:\Illumina\MiSeqTemp—When the run begins, a temporary run folder is written
to the local drive of the instrument computer and used as a working area for MOS
and RTA. There is no need to access the Temp folder. Contents of this folder are
deleted after seven days.

} D:\Illumina\MiSeqOutput—RTA copies files from the Temp folder to the Output
folder. As primary analysis files are generated, RTA copies files back to the Temp
folder and populates the Analysis folder. Focus images and thumbnail images are
not copied to the Analysis folder.
The location of the output folder can be changed in the Output Folder field on the
Run Options screen. For more information, see Run Options Screen on page 23.

} D:\Illumina\MiSeqAnalysis—When primary analysis is complete, MiSeq Reporter
accesses the Analysis folder on the instrument local drive to begin secondary
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analysis. All files written to the Analysis folder are copied to the Output folder. For
more information, see the workflow-specfiic MiSeq Reporter User Guide.

Root Folder Naming
The root run folder name identifies the date of the run, the instrument number, and the
flow cell used for the run. For any one run, each run folder has the same root folder
name.
By default, the folder name uses the following format:

YYMMDD_<InstrumentNumber>_<Run Number>_A<FlowCellBarcode>
The run number increments by one each time a run is performed on a given instrument.

Run Duration
Run duration depends on the number of cycles performed. MiSeqDx can perform a
paired-end sequencing run up to 2 x 151 cycles.

Number of Cycles in a Read
The number of cycles performed in a read is one more cycle than the number of cycles
analyzed. The one extra cycle is required for phasing and prephasing calculations.
For example, a paired-end 150-cycle run performs two 151-cycle reads (2 x 151) for a
total of 302 cycles. At the end of the run, 2 x 150 cycles are analyzed.

Required Disk Space
The integrated instrument computer has approximately 550 GB of storage capacity.
Before starting a run, the software checks available disk space. If there is not enough
disk space for the run, a software prompt appears. The message indicates how much
disk space is required for the run and how much disk space must be cleared before the
run can proceed.
If prompted to make disk space available, go to the Welcome screen and selectManage
Files. From the Manage Files screen, select the Runs tab. Move or delete older run
folders as appropriate. For more information, seeManage Files Screen on page 22. After
clearing adequate disk space, select Restart Check.
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Pausing or Stopping a Run
The MiSeqDx is designed to complete a run from beginning to end without user
intervention. However, it is possible to pause a run or stop a run from the Sequencing
screen.

Pausing a Run
A run can be paused during sequencing if necessary (for example, to empty the waste
bottle or check the volume remaining in the MiSeqDx SBS Solution (PR2) bottle), and
then resumed to continue sequencing.

CAUTION
Do not pause a run during cluster generation or within the first five cycles of
sequencing. It is not possible to resume a run that was paused during this time.

To pause a run from the Sequencing screen, select Pause. The current command is
completed, after which the run is paused, the flow cell is placed in a safe state, and the
button changes to Resume. At this point the waste bottle can be emptied, for example.
Select Resume to continue with the run.

Figure 27 Sequence Screen of a Paused Run
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Stopping a Run
A run can be stopped during sequencing if necessary (for example, if the run was set up
incorrectly, if the data quality is bad, or if there is a hardware error.)
To stop a run from the Sequencing screen, select Stop. When a run is stopped, the
current command is not completed and the flow cell stage moves to the forward
position. Primary analysis continues for the last completed cycle.

Figure 28 Stopping a Run

Stopping a run is final. A stopped run cannot be resumed. The only option is to proceed
to an instrument wash.

Live Help
The MiSeqDx must be connected to a network with internet access to enable Live Help.
The Live Help feature is an online assistance tool that enables a representative from
Illumina Technical Support to view the MiSeqDx screen with your permission, and
share control of the instrument. You have overriding control and can end the screen-
sharing session at any time.
Access Live Help from the help icon on the Welcome screen.
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Figure 29 Help Menu

To enable a connection, obtain a unique access code from Illumina Technical Support,
enter that code on the Live Help screen, and then select Next.

Figure 30 Live Help Screen
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Real-TimeAnalysis (RTA)

The integrated primary analysis software, real-time analysis (RTA), performs image
analysis and base calling, and assigns a quality score to each base for each cycle.
Images are temporarily stored in the run folder for processing by RTA, and then
automatically deleted when RTA analysis is complete.
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MiSeqReporter

MiSeq Reporter is the secondary analysis software on the MiSeqDx that processes base
calls generated during primary analysis and produces information about each sample
based on information specified in the sample sheet. For more information, see the
workflow-specific MiSeq Reporter User Guide.

Sequencing During Analysis
The MiSeqDx instrument computing resources are dedicated to either sequencing or
analysis. If a new sequencing run is started on the MiSeqDx before secondary analysis
of an earlier run is complete, a confirmation dialog box appears. After confirming the
sequencing run, secondary analysis stops.
To restart secondary analysis, use the Requeue feature on the MiSeq Reporter interface
after the new sequencing run is complete. At that point, secondary analysis starts from
the beginning.
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Introduction

To perform a run on the MiSeqDx, follow the setup steps described in this chapter. After
the run begins, no other user intervention is required.
After the sequencing run is complete, perform an instrument wash.
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MiSeqDxWorkflow

Make sure that the sample libraries have already been loaded onto the reagent cartridge
before setting up the run.

Prepare the reagent cartridge, and then load the pooled
library into the designated reservoir.

From the software interface, select Sequence to start
the run set up steps.

Wash and thoroughly dry the flow cell.
Follow the software prompts to load the flow cell.

Follow the software prompts to load the MiSeqDx SBS
Solution (PR2) bottle, make sure that the waste bottle is
empty, load the reagent cartridge, and select a sample
sheet.

Review run parameters and pre-run check results.
Select Start Run.

As desired, monitor the run from the Sequencing
screen.
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Cluster Generation
During cluster generation, single DNA molecules are bound to the surface of the flow
cell, and then bridge-amplified to form clusters.

Sequencing
Following cluster generation, clusters are imaged using LED and filter combinations
specific to each of the four fluorescently-labeled dideoxynucleotides. After imaging of
one tile of the flow cell is complete, the flow cell is moved into place to expose the next
tile. The process is repeated until all tiles are imaged. Following image analysis, the
software performs primary analysis, which includes base calling, filtering, and quality
scoring.

Analysis
When the run is complete, the MiSeq Reporter analysis software launches automatically
to perform secondary analysis. Secondary analysis can be monitored using an internet
connection from another computer. See the workflow-specific MiSeq Reporter User Guide.
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Prepare theReagentCartridge

The following instructions describe how to thaw reagents using a room temperature
water bath. This method requires approximately 1 hour.

1 Remove the reagent cartridge from -15° to -25°C storage.

2 Place the reagent cartridge in a water bath containing enough room temperature
deionized water to submerge the base of the reagent cartridge up to the water line
printed on the reagent cartridge. Do not allow the water to exceed the maximum
water line.

Figure 31 Maximum Water Line

3 Allow the reagent cartridge to thaw in the room temperature water bath for
approximately 1 hour or until completely thawed.

4 Remove the cartridge from the water bath and gently tap it on the bench to dislodge
water from the base of the cartridge. Dry the base of the cartridge. Make sure that no
water has splashed on the top of the reagent cartridge.

Inspect the Reagent Cartridge
1 Invert the reagent cartridge ten times to mix the thawed reagents, and then visually

inspect that all positions are thawed.

2 Visually inspect the reagent in position 1 to make sure that it is fully mixed and
free of precipitates.

3 Gently tap the cartridge on the bench to reduce air bubbles in the reagents.
NOTE
The MiSeqDx sipper tubes go to the bottom of each reservoir to aspirate the
reagents, so it is important that the reservoirs are free of air bubbles.

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



P
er
fo
rm
in
g
a
R
un

50 Part # 15038353 Rev. 3

4 Place the reagent cartridge on ice or set aside at 2° to 8°C (up to 6 hours) until ready
to set up the run. For best results, proceed directly to loading the sample and setting
up the run.

Load Sample Libraries onto Cartridge
After you have prepared the MiSeqDx reagent cartridge for use, you are ready to load
your samples.

1 Use a separate, clean, and empty 1 ml pipette tip to pierce the foil seal over the
reservoir on the reagent cartridge labeled Load Samples.

NOTE
Do not pierce any other reagent positions. Other reagent positions are pierced
automatically during the run.

2 Pipette 600 µl of the sample libraries into the Load Samples reservoir. Take care to
avoid touching the foil seal while dispensing the sample.
Check for air bubbles in the reservoir after loading sample. If air bubbles are
present, gently tap the cartridge on the bench to release the bubbles.

Figure 32 Load Libraries

3 Proceed directly to the run setup steps using the MiSeq Operating Software (MOS)
interface.
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Log InandSelectRunType

1 From the Welcome screen, select Sequence.

2 If the log in screen opens, enter the appropriate user credentials, and then select
Next. Select Sequence again after logging in.

3 If the Select Run Type screen appears, select Diagnostic Run.

Figure 33 Select Run Type

4 Follow the prompts to load the flow cell and reagents and set up the run (described
in the following sections).
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Cleaning the FlowCell

The flow cell is immersed in storage buffer in a flow cell container.

1 Put on a new pair of powder-free gloves.

2 Using plastic forceps, grip the flow cell by the base of the plastic cartridge and
remove it from the flow cell container.

Figure 34 Remove Flow Cell

3 Lightly rinse the flow cell with laboratory-grade water, making sure that both the
glass and plastic cartridge are thoroughly rinsed of excess salts. Excess salts can
affect flow cell seating on the instrument. If salts dry in the imaging area, imaging
can also be affected.

Figure 35 Rinse Flow Cell

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



C
leaning

the
Flow

C
ell

MiSeqDx InstrumentReference Guide 53

4 Using care around the black flow cell port gasket (outlined in orange in the
following illustration), thoroughly dry the flow cell and cartridge using a lint-free
lens cleaning tissue. Gently pat dry in the area of the gasket and adjacent glass.

Figure 36 Flow Cell Ports and Gasket

5 Using an alcohol wipe, clean the flow cell glass. Make sure that the glass is free of
streaks, fingerprints, and lint or tissue fibers. Avoid using the alcohol wipe on the
flow cell port gasket.

Figure 37 Dry Flow Cell

6 Dry any excess alcohol with a lint-free lens cleaning tissue. Visually inspect to
make sure that the flow cell ports are free of obstructions and that the gasket is well-
seated around the flow cell ports.
If the gasket appears to be dislodged, gently press it back into place until it sits
securely around the flow cell ports.
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Loading the FlowCell

1 Raise the flow cell compartment door, and then press the release button to the right
of the flow cell latch. The flow cell latch opens.

Figure 38 Open Flow Cell Latch

2 Visually inspect the flow cell stage to make sure that it is free of lint. If lint or other
debris is present, clean the flow cell stage using an alcohol wipe or a lint-free tissue
moistened with ethanol or isopropanol. Carefully wipe the surface of the flow cell
stage until it is clean and dry.

3 Holding the flow cell by the edges of the flow cell cartridge, place the flow cell on
the flow cell stage.

Figure 39 Place Flow Cell on Stage

4 Gently press down on the flow cell latch to close it over the flow cell.
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NOTE
As the flow cell latch is closed, two alignment pins near the hinge of the flow cell
latch properly align and position the flow cell. An audible click indicates that the
flow cell latch is secure.

Figure 40 Close Flow Cell Latch

5 Check the lower-left corner of the screen to confirm that the flow cell RFID was
successfully read.

NOTE
If that the RFID cannot be read, identifying information can be entered manually.
However, the software allows only one of the three RFID-labeled components
(flow cell, reagent cartridge, MiSeqDx SBS Solution (PR2)) to fail on an in vitro
diagnostics run. For more information, see Resolving RFID Read Failure on page
79.

6 Close the flow cell compartment door.

7 Select Next on the Load Flow Cell screen. The Load Reagents screen opens.
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LoadingReagents

There are two steps to loading reagents. First, load the MiSeqDx SBS Solution (PR2)
bottle and make sure that the waste bottle is empty, and then load the reagent cartridge.

LoadMiSeqDx SBS Solution (PR2) and Check theWaste Bottle
1 Remove the bottle of MiSeqDx SBS Solution (PR2) from 2° to 8°C storage. Gently

invert the bottle to mix the MiSeqDx SBS Solution (PR2) bottle, and then remove the
lid.

2 Open the reagent compartment door.

3 Raise the sipper handle until it locks into place.

4 Place the MiSeqDx SBS Solution (PR2) bottle in the indentation to the right of the
reagent chiller.

Figure 41 Load the MiSeqDx SBS Solution (PR2) Bottle

5 Make sure that the waste bottle is empty. If it is not empty, empty the contents into
the appropriate waste container.

6 Slowly lower the sipper handle. Make sure that the sippers lower into the MiSeqDx
SBS Solution (PR2) and waste bottles.
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Figure 42 Lower Sipper Handle

7 Check the lower-left corner of the screen to confirm that the RFID of the MiSeqDx
SBS Solution (PR2) bottle was read successfully.

NOTE
If the RFID cannot be read, identifying information can be entered manually.
However, the software allows only one of the three RFID-labeled components
(flow cell, reagent cartridge, MiSeqDx SBS Solution (PR2)) to fail on an in vitro
diagnostics run. For more information, see Resolving RFID Read Failure on page
79.

8 Select Next on the Load Reagents screen.

Load the Reagent Cartridge
NOTE
Do not leave the reagent chiller door open for extended periods of time.

1 Open the reagent chiller door.

2 Hold the reagent cartridge on the end with the Illumina label, and slide the reagent
cartridge into the reagent chiller until the cartridge stops.

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



P
er
fo
rm
in
g
a
R
un

58 Part # 15038353 Rev. 3

Figure 43 Load Reagent Cartridge

3 Close the reagent chiller door.

4 Check the lower-left corner of the screen to confirm that the RFID of the reagent
cartridge was read successfully.

NOTE
If that the RFID cannot be read, identifying information can be entered manually.
However, the software allows only one of the three RFID-labeled components
(flow cell, reagent cartridge, MiSeqDx SBS Solution (PR2)) to fail on an in vitro
diagnostics run. For more information, see Resolving RFID Read Failure on page
79.

5 Close the reagent compartment door.

6 Select Next on the Load Reagents screen. The Review screen opens.
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Starting theRun

After loading the flow cell and reagents, review the run parameters and perform a pre-
run check before starting the run.

Review Run Parameters
1 Review Worklist Name, Analysis Workflow, and Read Length. These parameters

are specified in the sample sheet.

2 Review the folder locations in the lower-left corner.
If any changes are needed, select Change Folders. When the changes are complete,
select Save, and then select Next.

3 Select Next. The Pre-Run Check screen opens.

Review Pre-Run Check
The system performs a check of all run components, disk space, and network
connections before starting the run.
If any items do not pass the pre-run check, a message appears on the screen with
instructions on how to correct the error. For more information, see Resolving Run Setup
Errors on page 77.
When all items successfully pass the pre-run check, select Start Run.

Important Note Before Starting the Run
WARNING
The MiSeqDx is sensitive to vibration. Touching the instrument after starting
a run could adversely affect sequencing results.
After selecting Start Run, do not open the flow cell compartment or the reagent
compartment doors, or touch the instrument monitor except to pause the run.
For more information, see Pausing a Run on page 40.
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Monitoring theRun

1 During the run, monitor run progress, intensities, and quality scores appear on the
Sequencing screen. The Sequencing screen is view-only. For more information, see
Sequencing Screen on page 36.

Figure 44 Sequencing Screen

2 When the run is complete, the Next button appears. Review the results on the
Sequencing screen before proceeding.

NOTE
The Sequencing screen remains viewable until Next is selected. After you select
Next, it is not possible to return to the Sequencing screen.

3 Select Next to exit the Sequencing screen and proceed to a post-run wash.

RunMetrics
Run metrics appear on the Sequencing screen at different points in a run. During cluster
generation steps, no metrics appear. After sequencing begins, the following metrics
appear at the indicated cycles:
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Cycle Metric
Cycle 1–4 Intensity
Cycle 4–25 Intensity and Cluster Density
Cycle 25 through run completion Intensity, Cluster Density, % PF, Yield, and Q-scores
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Introduction

Always perform an instrument wash following the completion of a sequencing run.
Regular instrument washes ensure continued performance in the following ways:
} Flushes any remaining reagents from the fluidics lines and sippers
} Prevents salt accumulation and crystallization in the fluidics lines and sippers
} Prevents cross-contamination from the previous run

Maintenance Frequency
Perform the maintenance activities described in this chapter at the intervals shown in
the following tables.

Activity Daily Monthly As Needed

Post-Run Wash After every run

Maintenance
Wash

X

Standby Wash To prepare for idle
(≥7 days unused)

Instrument
Shutdown

X

Maintenance During Normal Operation

Activity Daily Monthly As Needed

Standby Wash X

Instrument
Shutdown

X

Maintenance During Idle (≥7 days unused)
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Preventative Maintenance
Illumina recommends one preventative maintenance per calendar year. If you are not
under a service contract, please contact your Territory Account Manager or Illumina
Technical Support to arrange for a billable preventative maintenance service.
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PerformingaPost-RunWash

Always perform an instrument wash after completing a sequencing run. Follow the
software prompts to load the wash components and perform the wash. The post-run
wash takes approximately 20 minutes.
The software will not proceed to the run setup steps for a subsequent run until a wash
has been performed.

NOTE
Leave the used flow cell on the instrument. A flow cell must be loaded on the
instrument to perform an instrument wash.

User-Supplied Consumables
} Tween 20 (Sigma-Aldrich, catalog # P7949)
} Laboratory-grade water

Procedure
1 Prepare fresh wash solution with Tween 20 and laboratory-grade water, as follows:

a Add 5 ml 100% Tween 20 to 45 ml laboratory-grade water. These volumes
result in 10% Tween 20.

b Add 25 ml 10% Tween 20 to 475 ml laboratory-grade water. These volumes
result in a 0.5% Tween 20 wash solution.

c Invert several times to mix.

2 Prepare the wash components with fresh wash solution, as follows:
a Add 6 ml wash solution to each reservoir of the wash tray.
b Add 350 ml wash solution to the 500 ml wash bottle.

3 From the post-run wash screen, select Start Wash. The software automatically raises
the sippers in the reagent chiller. Wait several seconds to make sure that the sippers
are fully raised before continuing.

4 Open the reagent compartment door and reagent chiller door, and slide the used
reagent cartridge from the chiller.

5 Slide the wash tray into the reagent chiller until it stops, and then close the reagent
chiller door.
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6 Raise the sipper handle in front of the MiSeqDx SBS Solution (PR2) bottle and waste
bottle until it locks into place.

7 Remove the MiSeqDx SBS Solution (PR2) bottle and replace it with the wash bottle.
NOTE
Discard the MiSeqDx SBS Solution (PR2) bottle after each run. Do not reuse any
remaining MiSeqDx SBS Solution (PR2).

8 Remove the waste bottle and discard the contents appropriately. Return the waste
bottle to the reagent compartment.

WARNING
This set of reagents contains formamide, an aliphatic amide that is a probable
reproductive toxin. Personal injury can occur through inhalation, ingestion,
skin contact, and eye contact.
Dispose of containers and any unused contents in accordance with applicable
local governmental safety standards.
For more information, see the MSDS for this kit, at www.illumina.com/msds.

9 Slowly lower the sipper handle, making sure that the sippers lower into the wash
bottle and waste bottle.

10 Close the reagent compartment door.

11 Select Next. The post-run wash begins.
When the wash is complete, leave the used flow cell, wash tray, and wash bottle
containing the remaining wash solution on the instrument.

NOTE
The sippers remain in the down position, which is normal. Leave the unused
wash solution in the wash tray and wash bottle to prevent the sippers from
drying out and air from entering the system.
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PerformingaMaintenanceWash

Perform a maintenance wash every 30 days to ensure optimal performance. The
maintenance wash includes a series of three wash steps using a wash solution of
laboratory-grade water mixed with Tween 20. Allow approximately 90 minutes to
complete the wash.

User-Supplied Consumables
} Tween 20 (Sigma-Aldrich, catalog # P7949)
} Laboratory-grade water

Procedure
1 Make sure that a used flow cell is loaded on the instrument.

2 From the Welcome screen, select Perform Wash.

3 From the Perform Wash screen, selectMaintenance Wash. The software
automatically raises the sippers in the reagent chiller.

Perform First Wash
1 Prepare fresh wash solution with Tween 20 and laboratory-grade water as follows:

a Add 5 ml 100% Tween 20 to 45 ml laboratory-grade water. These volumes
result in 10% Tween 20.

b Add 25 ml 10% Tween 20 to 475 ml laboratory-grade water. These volumes
result in a 0.5% Tween 20 wash solution.

c Invert several times to mix.

2 Prepare the wash components with fresh wash solution as follows:
a Add 6 ml wash solution to each reservoir of the wash tray.
b Add 350 ml wash solution to the 500 ml wash bottle.

3 Load the wash tray and wash bottle onto the instrument:
a Open the reagent compartment door and reagent chiller door, and slide the

used reagent cartridge or wash tray from the chiller.
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b Slide the wash tray into the reagent chiller until it stops. Close the reagent
chiller door.

c Raise the sipper handle in front of the MiSeqDx SBS Solution (PR2) bottle and
waste bottle until it locks into place, and replace the MiSeqDx SBS Solution
(PR2) bottle with the wash bottle.

NOTE
Discard the MiSeqDx SBS Solution (PR2) bottle after each run. Do not reuse any
remaining MiSeqDx SBS Solution (PR2).

d Remove the waste bottle and discard the contents appropriately. Return the
waste bottle to the reagent compartment.

e Slowly lower the sipper handle, making sure that the sippers lower into the
wash bottle and waste bottle.

f Close the reagent compartment door.

4 Select Next. The first wash begins.

Perform SecondWash
NOTE
Always use fresh wash solution for each wash step. Reusing wash solution from
the previous wash can return waste to the fluidics lines.

1 Prepare fresh wash solution with Tween 20 and laboratory-grade water, as follows:
a Add 5 ml 100% Tween 20 to 45 ml laboratory-grade water. These volumes

result in 10% Tween 20.
b Add 25 ml 10% Tween 20 to 475 ml laboratory-grade water. These volumes

result in a 0.5% Tween 20 wash solution.
c Invert several times to mix.

2 When the first wash is complete, remove the wash tray and wash bottle, and
discard the remaining wash solution.

3 Refill the wash components with fresh wash solution, as follows:
a Add 6 ml wash solution to each reservoir of the wash tray.
b Add 350 ml wash solution to the 500 ml wash bottle.

4 Load the wash tray and wash bottle, as follows:
a Slide the wash tray into the reagent chiller until it stops. Close the reagent

chiller door.
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b Load the wash bottle and slowly lower the sipper handle, making sure that the
sippers lower into the wash bottle and waste bottle.

c Close the reagent compartment door.

5 Select Next. The second wash begins.

Perform Final Wash
1 Prepare fresh wash solution with Tween 20 and laboratory-grade water, as follows:

a Add 5 ml 100% Tween 20 to 45 ml laboratory-grade water. These volumes
result in 10% Tween 20.

b Add 25 ml 10% Tween 20 to 475 ml laboratory-grade water. These volumes
result in a 0.5% Tween 20 wash solution.

c Invert several times to mix.

2 When the second wash is complete, remove the wash tray and wash bottle, and
discard the remaining wash solution.

3 Refill the wash components with fresh wash solution, as follows:
a Add 6 ml wash solution to each reservoir of the wash tray.
b Add 350 ml wash solution to the 500 ml wash bottle.

4 Load the wash tray and wash bottle, as follows:
a Slide the wash tray into the reagent chiller until it stops. Close the reagent

chiller door.
b Load the wash bottle and slowly lower the sipper handle, making sure that the

sippers lower into the wash bottle and waste bottle.
c Close the reagent compartment door.

5 Select Next. The final wash begins.

After theWash
When the wash is complete, leave the used flow cell, wash tray, and wash bottle
containing the remaining wash solution on the instrument.

NOTE
The sippers remain in the down position, which is normal. Leave the unused
wash solution in the wash tray and wash bottle to prevent the sippers from
drying out and air from entering the system.
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PerformingaStandbyWash

If there are no plans to use the instrument within the next seven days, prepare the
instrument to sit idle by performing a standby wash. A standby wash performs two
consecutive washes that flush each position of any remaining reagents or salt
accumulation. Each wash takes approximately 60 minutes. Allow approximately 2
hours to complete the standby wash.
When the standby wash is complete, the instrument is in standby mode and a message
appears on the Welcome screen stating the status of the instrument. When the
instrument is in standby mode, a maintenance wash must be performed before a
sequencing run can be initiated.

NOTE
Illumina recommends repeating the standby wash every 30 days that the
instrument remains idle.

User-Supplied Consumables
} Tween 20 (Sigma-Aldrich, catalog # P7949)
} Laboratory-grade water

Procedure
1 Make sure that a used flow cell is loaded on the instrument.

2 From the Welcome screen, select Perform Wash.

3 From the Wash Options screen, select Standby Wash. The software automatically
raises the sippers in the reagent chiller.

Perform First Wash
1 Prepare fresh wash solution with Tween 20 and laboratory-grade water as follows:

a Add 5 ml 100% Tween 20 to 45 ml laboratory-grade water. These volumes
result in 10% Tween 20.

b Add 25 ml 10% Tween 20 to 475 ml laboratory-grade water. These volumes
result in a 0.5% Tween 20 wash solution.

c Invert several times to mix.
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2 Prepare the wash components with fresh wash solution as follows:
a Add 6 ml wash solution to each reservoir of the wash tray.
b Add 350 ml wash solution to the 500 ml wash bottle.

3 Load the wash tray and wash bottle onto the instrument:
a Open the reagent compartment door and reagent chiller door, and slide the

used reagent cartridge or wash tray from the chiller.
b Slide the wash tray into the reagent chiller until it stops. Close the reagent

chiller door.
c Raise the sipper handle in front of the MiSeqDx SBS Solution (PR2) bottle and

waste bottle until it locks into place, and replace the MiSeqDx SBS Solution
(PR2) bottle with the wash bottle.

NOTE
Discard the MiSeqDx SBS Solution (PR2) bottle after each run. Do not reuse any
remaining MiSeqDx SBS Solution (PR2).

d Remove the waste bottle and discard the contents appropriately. Return the
waste bottle to the reagent compartment.

e Slowly lower the sipper handle, making sure that the sippers lower into the
wash bottle and waste bottle.

f Close the reagent compartment door.

4 Select Next. The first wash begins.

Perform SecondWash
NOTE
Always use fresh wash solution for each wash step. Reusing wash solution from
the previous wash can return waste to the fluidics lines.

1 Prepare fresh wash solution with Tween 20 and laboratory-grade water, as follows:
a Add 5 ml 100% Tween 20 to 45 ml laboratory-grade water. These volumes

result in 10% Tween 20.
b Add 25 ml 10% Tween 20 to 475 ml laboratory-grade water. These volumes

result in a 0.5% Tween 20 wash solution.
c Invert several times to mix.

2 When the first wash is complete, remove the wash tray and wash bottle, and
discard the remaining wash solution.
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3 Refill the wash components with fresh wash solution, as follows:
a Add 6 ml wash solution to each reservoir of the wash tray.
b Add 350 ml wash solution to the 500 ml wash bottle.

4 Load the wash tray and wash bottle, as follows:
a Slide the wash tray into the reagent chiller until it stops. Close the reagent

chiller door.
b Load the wash bottle and slowly lower the sipper handle, making sure that the

sippers lower into the wash bottle and waste bottle.
c Close the reagent compartment door.

5 Select Next. The second wash begins.

After theWash
When the wash is complete, leave the used flow cell, wash tray, and wash bottle
containing the remaining wash solution on the instrument.

NOTE
The sippers remain in the down position, which is normal. Leave the unused
wash solution in the wash tray and wash bottle to prevent the sippers from
drying out and air from entering the system.
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ShuttingDown the Instrument

It is best to leave the instrument on at all times. However, if the instrument must be
turned off, use the following procedure to shut down Windows and prepare the fluidics
lines.

1 Perform a maintenance wash. For more information, see Procedure on page 68.

2 Remove the waste bottle and discard the contents appropriately. Return the waste
bottle to the reagent compartment.

3 Close the reagent compartment door.

4 From the Manage Instrument screen, select Shut Down. This command shuts down
the software.

Figure 45 Manage Instrument Screen

5 Toggle the power switch to the OFF position.
NOTE
Any time the instrument is turned off, wait a minimum of 60 seconds before
turning the power switch back to the ON position.
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  Chapter 5  Troubleshooting
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Introduction

This section describes common troubleshooting steps to take before contacting Illumina
Technical Support. For most errors, an on-screen message appears with instructions for
correcting the error.
For technical questions, visit the MiSeqDx support pages on the Illumina website for
access to frequently asked questions, or log in to your MyIllumina account for access to
support bulletins.
For problems with run quality or performance, contact Illumina Technical Support. For
more information, see Technical Assistance on page 93.
The Illumina Technical Support representative might ask for copies of run-specific files
for troubleshooting purposes. The following files are located at the root level of the
output run folder:
} SampleSheet.csv
} RunParameters.xml
} RunInfo.xml
} Interop folder
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ResolvingRunSetupErrors

If any checks in the pre-run check fail, a red icon appears next to the item. A message
appears on the screen that describes the error and how to correct it.

Error Action
Flow Rate Measured The flow rate check screen opens. Use the drop-down list or on-

screen keyboard to enter the following:
• Solution: PR2
• Volume: 250
• Aspirate Rate: 2500
• Dispense Rate: 2500
Select Pump. If the error persists, set the volume to pump 500 µl
MiSeqDx SBS Solution (PR2) and repeat the process. When fluids
have been pumped, select Restart Check.
When the pre-run check is successful, the Start Run button becomes
active.
If the flow check fails again, reseat the flow cell to make sure that
flow is not interrupted due to misalignment. Inspect the flow cell
gasket for lint or irregularities.

Free Disk Space If disk space is low, a message appears indicating how much disk
space is required. Use theManage Files feature to clear the
required space from the instrument computer.

Network Connection
Active

Make sure that the network cable is plugged into the instrument.
If the network connection is not restored, select Reboot on the
Manage Instrument screen to reboot the software.
If the connection is still not restored, select Shut Down on the
Manage Instrument screen, and then turn off the instrument using
the power switch. Wait at least 60 seconds, and then turn on the
instrument and start the software.

Primary Analysis Ready Primary analysis from the previous run is not complete. The default
time to allow primary analysis to complete is 1 hour, and a
countdown appears on the screen. The options are to wait 1 hour or
select Terminate Analysis. Secondary analysis stops for any
incomplete cycles.

Sample Sheet Present If the sample sheet is not named with the reagent cartridge ID for
the run, the instrument cannot locate the appropriate sample sheet
automatically. Browse to the sample sheet for the run.
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Error Action
If the sample sheet is named with the reagent cartridge ID for the
run, make sure that the sample sheet is located in the default sample
sheet folder. Check the default folder location in Run Options on the
Welcome screen.
Make sure that the sample sheet file extension is *.csv.
If the sample sheet is missing, create one and copy it to the sample
sheet locations specified in Run Options.
After locating a sample sheet, select Restart Check.
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ResolvingRFIDReadFailure

RFID failures are triggered if:
} The component loaded is not part of an in vitro diagnostic kit.
} The component loaded is not part of the kit identified by the sample sheet.
} There is a technical failure with the RFID tag in the component.
The following steps can be used to resolve RFID failures resulting from a technical
failure.

NOTE
A diagnostics run is allowed one RFID read failure. If the RFID of two
consumables cannot be read, the software cannot proceed to the next run setup
step. If this occurs, contact Illumina Technical Support.

Flow Cell
1 Always retry the RFID read before proceeding. To do so, open and then close the

flow cell compartment door.

2 If the RFID fails a second time, select the keyboard icon to open the on-screen
keyboard.

3 Enter the barcode number of the flow cell, which is located on the flow cell
container label directly below the barcode. Select Done.

4 Select Next to proceed to the next run setup step.

MiSeqDx SBS Solution (PR2) Bottle
1 Always retry the RFID read before proceeding. To do so, raise and then lower the

reagent sipper handle.

2 If the RFID fails a second time, select the keyboard icon to open the on-screen
keyboard.

3 Enter the barcode number of the MiSeqDx SBS Solution (PR2) bottle, which is
located on the MiSeqDx SBS Solution (PR2) bottle label directly below the barcode.
Select Done.

4 Select Next to proceed to the next run setup step.
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Reagent Cartridge
1 Always retry the RFID read before proceeding. To do so, open and then close the

reagent chiller door.

2 If the RFID fails a second time, select Enter Reagent Kit Barcode.

3 Enter the reagent kit barcode number, which is located on the kit label directly
below the barcode.

4 Enter the part number of the reagent cartridge, which is located to the right of REF
on the reagent kit label.

Figure 46 Enter Reagent Information

5 Select Next to return to the Load Reagents screen.

6 Select Next to proceed to the next run setup step.
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PreventingRebootsDuringaRun

If the MiSeqDx restarts in the middle of a run, it might mean the Windows Update
software on the network is configured to automatically install software updates. (This
setting should have been turned off during installation.) Contact the local IT department
for help to disable automatic updates to the Windows operating system running in the
background on the MiSeqDx.
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TroubleshootingFlowRate Error

The flow rate is the speed in which fluids pass through the fluidics system (µl/min). It
is measured before each run during the pre-run check. If the system is unable to
measure the flow rate, pump a volume of reagent (MiSeqDx SBS Solution (PR2))
through the system before checking the flow rate again.

1 Use the drop-down list or on-screen keyboard to enter the following information:
• Solution: PR2
• Volume: 250 µl
• Aspirate Rate: 2500 µl/min
• Dispense Rate: 2500 µl/min

2 Select Pump.

Figure 47 Measure Flow Rate

3 When the pump step is complete, select Restart Check.

4 If the error persists, set the volume to pump 500 µl MiSeqDx SBS Solution (PR2)
and repeat the process one more time. Contact Illumina Technical Support if the
second attempt does not resolve the error.
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PerformingaVolumeTest

An obstruction in the fluidics lines can cause poor reagent delivery and affect
sequencing results. If an obstruction in the fluidics lines is suspected, perform a volume
test.
A volume test checks the health of the fluidics system by estimating the volume
between two bubbles as they pass by the sensors. To perform a volume test, the wash
tray and wash bottle must be loaded with laboratory-grade water and a used flow cell
must be in place. Follow the onscreen prompts to perform the test.

1 Make sure that a used flow cell is loaded on the instrument.

2 From the Manage Instrument screen, select System Check.

3 Select Conduct Volume Test, and then select Next.

Figure 48 System Check Screen

4 Fill each reservoir of the wash tray with 6 ml laboratory-grade water.

5 Fill the 500 ml wash bottle with 350 ml laboratory-grade water.

6 Load the wash tray and wash bottle onto the instrument.
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a Open the reagent compartment door and reagent chiller door, and slide the
wash tray into the reagent chiller until it stops. Close the reagent chiller door.

b Raise the sipper handle until it locks into place, and load the wash bottle.
c Remove the waste bottle and discard the contents appropriately. Return the

waste bottle to the reagent compartment.
d Slowly lower the sipper handle, making sure that the sippers lower into the

wash bottle and waste bottle.

7 Following the on-screen prompts, remove any droplets from the wash bottle sipper,
as follows:
a When prompted, slowly raise the sipper handle and check the wash bottle

sipper for the presence of a large water droplet.
b When prompted, slowly lower the sipper handle far enough into the water to

allow the surface tension to remove the droplet.
c When prompted, slowly raise the sipper handle and check the wash bottle

sipper for the presence of a large water droplet.
d When prompted, slowly lower the sipper handle completely, making sure that

the sippers lower into the wash bottle and waste bottle.

Figure 49 Remove Droplet from Sipper

8 Select Next. The volume test begins.
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When the volume test is complete, the results appear on the screen.

Figure 50 Volume Test Results

If the test did not pass, perform a maintenance wash. See Procedure on page 68.

9 When the maintenance wash is complete, repeat the volume test.
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MeasuringExpectedWashVolumes

Measuring expected wash volumes confirms that wash fluidics are performing
efficiently.

1 Before beginning a wash, empty the waste bottle.

2 When the wash is complete, measure the wash volume in the waste bottle.

Wash Type Expected Wash Volume
Post Run Wash 17.25 ml
Standby Wash 46 ml
Maintenance Wash 17.25 ml
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ResolvingMiSeqReporterAnalysis Errors

For troubleshooting information related to analysis errors, see the workflow-specific
MiSeq Reporter User Guide. It includes instructions on how to re-queue analysis if the
wrong sample sheet is used.
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TechnicalAssistance
For technical assistance, contact Illumina Technical Support.

Illumina Website www.illumina.com

Email techsupport@illumina.com

Table 1 Illumina General Contact Information

Region Contact Number Region Contact Number
North America 1.800.809.4566 Italy 800.874909

Austria 0800.296575 Netherlands 0800.0223859

Belgium 0800.81102 Norway 800.16836

Denmark 80882346 Spain 900.812168

Finland 0800.918363 Sweden 020790181

France 0800.911850 Switzerland 0800.563118

Germany 0800.180.8994 United Kingdom 0800.917.0041

Ireland 1.800.812949 Other countries +44.1799.534000

Table 2 Illumina Customer Support Telephone Numbers

MSDSs
Material safety data sheets (MSDSs) are available on the Illumina website at
www.illumina.com/msds.

Product Documentation
Product documentation in PDF is available for download from the Illumina website.
Go to www.illumina.com/support, select a product, then click Documentation &
Literature.
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Introduction

The Illumina MiSeqDx™ instrument uses sequencing by synthesis technology and 
integrates cluster amplification, sequencing, and data analysis in a single instrument with 
a foot print of approximately two feet square.

This guide provides important safety information pertaining to the installation, servicing, 
and operation of the MiSeqDx, as well as product compliance and regulatory statements. 
Read this document prior to performing any procedures on the MiSeqDx.

Documentation
Additional documentation is available for download from the Illumina website. Refer to 
the inside back cover of this guide for more information.
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Safety Considerations and Markings

The purpose of this section is to clearly identify the potential hazards associated with 
installing, servicing, and operating the MiSeqDx instrument. Do not operate or interact 
with the instrument in a manner that exposes you to any of these dangers.

Hazards indicated by labels on the instrument are pictured in this section. All of the 
hazards described herein can be avoided by following the standard operating procedures 
included in the MiSeqDx Instrument Reference Guide (part # 15038353).

Notice
This document and its contents are proprietary to Illumina, Inc. and its affiliates ("Illumina"), and are intended 
solely for the contractual use of its customer in connection with the use of the product(s) described herein and for 
no other purpose.  This document and its contents shall not be used or distributed for any other purpose and/or 
otherwise communicated, disclosed, or reproduced in any way whatsoever without the prior written consent of 
Illumina.  Illumina does not convey any license under its patent, trademark, copyright, or common-law rights 
nor similar rights of any third parties by this document.  

The instructions in this document must be strictly and explicitly followed by qualified and properly trained 
personnel in order to ensure the proper and safe use of the product(s) described herein.  All of the contents of 
this document must be fully read and understood prior to using such product(s).

FAILURE TO COMPLETELY READ AND EXPLICITLY FOLLOW ALL OF THE INSTRUCTIONS CONTAINED 
HEREIN MAY RESULT IN DAMAGE TO THE PRODUCT(S), INJURY TO PERSONS, INCLUDING TO USERS 
OR OTHERS, AND DAMAGE TO OTHER PROPERTY.

ILLUMINA DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE IMPROPER USE OF THE 
PRODUCT(S) DESCRIBED HEREIN (INCLUDING PARTS THEREOF OR SOFTWARE) OR ANY USE OF SUCH 
PRODUCT(S) OUTSIDE THE SCOPE OF THE EXPRESS WRITTEN LICENSES OR PERMISSIONS GRANTED 
BY ILLUMINA IN CONNECTION WITH CUSTOMER'S ACQUISITION OF SUCH PRODUCT(S).

General Safety Warnings
Before operating the MiSeqDx, all personnel must be trained in the correct operation of 
the instrument and any potential safety considerations.

CAUTION

Follow all operating instructions as documented when working in 
areas marked with this label to minimize personal or instrument risk.
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Electrical Safety Warnings
Do not remove any of the outer panels from the instrument. There are no user-serviceable 
components inside. Operating the instrument with any of the panels removed creates 
potential exposure to line voltage as well as DC voltages.

Electrical Connections

Plug the MiSeqDx into a grounded circuit capable of delivering at least:
 10 Amps for a 100–110V power source
 6 Amps for a 220–240V power source

For more information, see the MiSeqDx Instrument Site Preparation Guide (part # 15038351).

Power Specifications

Protective Earth

The instrument is powered by 100–240 volts AC operating at either 50 
or 60 Hz. Most of the voltage sources are located behind the right side 
panel, but they may also be accessible if other panels are removed. 
Some voltage is present on the instrument even when the instrument 
is powered down. Operate the instrument with all panels intact to 
avoid electrical shock.

Type Specification

Line Voltage 100–240 Volts AC @ 50/60 Hz

Power Consumption 400 Watts

The MiSeqDx has a connection to protective earth through the 
enclosure. The safety ground on the power cord returns protective earth 
to a safe reference.

The protective earth connection on the power cord must be in good 
working condition when using this device.

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



6 Part # 15034477 Rev. 3

Fuses

The MiSeqDx contains no user-replaceable fuses.

Hot Surface Safety Warning
Do not operate the MiSeqDx with any of the panels removed.

Do not touch the flow cell stage in the flow cell compartment. The peltier-effect heater 
used in the stage area is normally controlled between ambient room temperature (22°C) 
and 95°C. Exposure to temperatures at the upper end of this range could result in burns.

Heavy Object Safety Warning

Environmental Constraints

Uncrating, Installing, and Moving the Instrument
Only Illumina-authorized personnel should uncrate, install, or move the MiSeqDx. If the 
instrument must be relocated, contact Illumina Customer Support to arrange a service 
visit.

For contact information, see the inside back cover of this document.

The instrument weighs approximately 126 lbs. and could cause 
serious injury if dropped or mishandled.

Element Specification

Temperature Transportation and Storage: -10° to 40°C (14° to 104°F)
Operating Conditions: 19° to 25°C (66° to 77°F)
During operation, do not allow the ambient temperature to vary by more 
than ±2°C (±35°F).

Humidity Transportation and Storage: 20–90% Relative Humidity
Operating Conditions: 30–75% Relative Humidity (non-condensing)
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Product Certifications and Compliance

The MiSeqDx is certified to the following standards:
 UL STD 61010-1
 CSA STD C22.2 No 61010-1
 EN/IEC 61010-1
 IEC/EN 61010-2-101
 EN 61326-1
 EN 61326-2-6

The MiSeqDx complies with the following directives:
 IVD Directive 98/79/EC
 Low Voltage Directive 2006/95/EC
 EMC Directive 2004/108/EC
 Radio and telecommunications terminal equipment Directive 199/5/EC
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Compliance and Regulatory Markings

The MiSeqDx is labeled with the following compliance and regulatory markings.

Restriction of Hazardous Substances (RoHS)

This label assures that the product is tested and certified by TUV 
Rheinland, a Nationally Recognized Testing Laboratory (NRTL).

This label assures that the product meets requirements the 
essential requirements of all relevant EU directives.

This label assures that the product complies with the 
Environmental Protection User Period - 10 years.

This label assures that the product has been tested and found to 
comply with the limits for a Class A digital device, pursuant to 
Part 15 of the FCC rules.

The product complies with the requirements of the relevant 
ACMA Standards made under the Radiocommunications Act 1992 
and the Telecommunications Act 1997. 

This label assures that the product meets WEEE no waste directives.
Return the instrument to Illumina for disposal.
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Symbols

For in vitro diagnostic use

European Representative

Manufactured By

Date of Manufacture

Model Number

Serial Number

Off

On

Humidity Range (on packaging: indicates acceptable shipping and 
storage limits)

Temperature Range (on packaging: indicates acceptable shipping 
and storage limits)
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Human Exposure to Radio Frequency

This equipment complies with maximum permissible exposure (MPE) limits for the 
general population per Title 47 CFR § 1.1310 Table 1.

This equipment complies with the limitations of human exposure to electromagnetic 
fields (EMFs) for devices operating within the frequency range 0 Hz to 10 GHz, used in 
radio frequency identification (RFID) within an occupational or professional environment 
per EN 50364:2001 sections 4.0.
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FCC Compliance

This device complies with Part 15 of the FCC Rules. Operation is subject to the following 
two conditions:

1 This device may not cause harmful interference.

2 This device must accept any interference received, including interference that may 
cause undesired operation.

Shielded Cables
Shielded cables must be used with this unit to ensure compliance with the Class A FCC 
limits.

CAUTION
Changes or modifications to this unit not expressly approved by the party 
responsible for compliance could void the user’s authority to operate the 
equipment.

NOTE
This equipment has been tested and found to comply with the limits for a 
Class A digital device, pursuant to Part 15 of the FCC rules. These limits 
are designed to provide reasonable protection against harmful 
interference when the equipment is operated in a commercial 
environment. 
This equipment generates, uses, and can radiate radio frequency energy 
and, if not installed and used in accordance with the instrumentation 
manual, may cause harmful interference to radio communications. 
Operation of this equipment in a residential area is likely to cause 
harmful interference in which case users will be required to correct the 
interference at their own expense.
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Technical Assistance

For technical assistance, contact Illumina Customer Support.

MSDSs
Material safety data sheets (MSDSs) are available on the Illumina website at http://
www.illumina.com/msds.

Product Documentation
Additional product documentation in PDF is available for download from the Illumina 
website. Go to http://www.illumina.com/support, select a product, and then click 
Documentation & Literature.

Table 1   Illumina General Contact Information

Illumina Website http://www.illumina.com

Email techsupport@illumina.com

Table 2   Illumina Customer Support Telephone Numbers 

Region Contact Number Region Contact Number

North America 1.800.809.4566 Italy 800.874909

Austria 0800.296575 Netherlands 0800.0223859

Belgium 0800.81102 Norway 800.16836

Denmark 80882346 Spain 900.812168

Finland 0800.918363 Sweden 020790181

France 0800.911850 Switzerland 0800.563118

Germany 0800.180.8994 United Kingdom 0800.917.0041

Ireland 1.800.812949 Other countries +44.1799.534000
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Introduction

This guide provides the information you need to prepare your site for installation and
operation of the MiSeqDx:
} Laboratory space requirements
} Electrical requirements
} Environmental constraints
} Computing requirements
} User-supplied consumables and equipment

Additional Resources
The following documentation is available for download from the MiSeqDx support
page on the Illumina website. A MyIllumina login is required.
} MiSeqDx Instrument Reference Guide (part # 15038353)—Provides an overview of
instrument components and software, instructions for performing sequencing
runs, and procedures for proper instrument maintenance and troubleshooting.

} MiSeqDx Instrument Safety and Compliance Guide (part # 15034477)—Provides
information about instrument labeling, compliance certifications, and safety
considerations.

Visit the MiSeqDx support page on the Illumina website for access to documentation,
software downloads, frequently asked questions, and online training courses.
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Delivery and Installation

An Illumina-appointed service provider will deliver the MiSeqDx, uncrate the
instrument, and place it on the lab bench. The space and bench must be ready in
advance of delivery.

CAUTION
Only Illumina-authorized personnel should uncrate, install, or move the
MiSeqDx. Mishandling of the instrument can impact the alignment or damage
instrument components.

An Illumina representative will install and align the instrument. If you plan to
connect the instrument to a data management system or remote network location,
please have the path for data storage selected prior to the date of installation. This
allows your Illumina representative to test the data transfer process during
installation.

CAUTION
After your Illumina representative has installed and aligned the MiSeqDx, do
not relocate the instrument. Moving the instrument improperly can impact the
optical alignment and compromise data integrity. If you need to relocate the
MiSeqDx, contact your Illumina representative.

Crated Dimensions and Contents
The MiSeqDx is shipped in one crate. Use the following dimensions to determine the
minimum door width required to accommodate the shipping container.

Measurement Crated Dimensions

Width 72.4 cm (28.5 in.)

Height 76.8 cm (30.25 in.)

Depth 83.8 cm (33 in.)

Weight 90.7 kg (200 lbs.)

The crate contains the MiSeqDx instrument along with the following components:
} Waste bottle, drip tray, and two labels for shipping restraint locations.
} MiSeqDx Accessories Kit, which contains the following components:
• MiSeqDx Instrument Reference Guide (part # 15038353)
• MiSeqDx Instrument Safety and Compliance Guide (part # 15034477)
• Wash tray
• Wash bottle, 500 ml
• Waste bottle stopper (red)
• T-handle hex-drive tool, 6 mm
• T-handle hex-drive tool, 5/64 in.
• Network cable, shielded CAT6

} Power cord
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Laboratory Requirements

This section provides requirements and guidelines to properly set up your lab space
for the MiSeqDx. For more information, see Environmental Considerations on page 10.

Instrument Dimensions
Figure 1 MiSeqDx Instrument

The MiSeqDx has the following dimensions upon installation:

Measurement Instrument Dimensions

Width 68.6 cm (27 in.)

Height 52.3 cm (20.6 in.)

Depth 56.5 cm (22.2 in.)

Weight 57.2 kg (126 lbs.)

Placement Requirements
The MiSeqDx must be positioned in such a way to ensure access to the power switch
and power outlet, for proper ventilation, and for servicing the instrument.
} Make sure that you can reach around the right-side of the instrument to turn on
or turn off the power switch located on the back panel adjacent to the power cord.

} Position the instrument so that personnel can quickly disconnect the power cord
from the outlet.

} The instrument must be accessible from all sides using the following minimum
clearance dimensions:

Access Minimum Clearance

Sides Allow at least 61 cm (24 in.) on each side of the instrument.

Rear Allow at least 10.2 cm (4 in.) behind the instrument.

Top Allow at least 61 cm (24 in.) above the instrument. If the instrument is
positioned under a shelf, ensure the minimum clearance requirement
is met.
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CAUTION
If you need to relocate the MiSeqDx, contact your Illumina representative.
Moving the instrument improperly can impact the optical alignment and
compromise data integrity.

Lab BenchGuidelines
Illumina recommends placing the instrument on a lab bench without casters. The
bench must be capable of supporting the weight of the instrument, which is 57.2 kg
(126 lbs.).

Width Height Depth Casters
122 cm (48 in.) 91.4 cm (36 in.) 76.2 cm (30 in.) No

Vibration Guidelines
CAUTION
The MiSeqDx is sensitive to vibrations.

Use the following guidelines to minimize vibrations during sequencing runs and
ensure optimal performance:
} Place the instrument on a sturdy immobilized lab bench.
} Do not place any other equipment on the bench that might induce vibrations,
such as a shaker, vortexer, centrifuge, or instruments with heavy fans.

} Do not install the instrument near frequently-used doors. Opening and closing of
the doors might induce vibrations.

} Do not install a keyboard tray that hangs below the bench.
} While the instrument is sequencing, do not touch the instrument, open the
reagent door, or place anything on top of the instrument.

Lab Setup for PCR Procedures
The polymerase chain reaction (PCR) process is used to prepare libraries for amplicon
sequencing. Unless you exercise sufficient caution, PCR products may contaminate
reagents, instruments, and samples, causing inaccurate and unreliable results. PCR
product contamination can adversely impact lab processes and delay normal
operations.

CAUTION
You must establish dedicated areas and lab procedures to prevent PCR product
contamination before you begin work in the lab.

Dedicate Physically Separate Areas
Make sure that your lab is set up appropriately to reduce the risk of PCR product
contamination.

• Dedicate physically separate pre-PCR laboratory space where pre-PCR
processes are performed (DNA extraction, quantification, and normalization).

• Dedicate physically separate post-PCR laboratory space where PCR products
are made and processed.

• Never use the same sink to wash pre-PCR and post-PCR materials.
• Never share the same water purification system for pre-PCR and post-PCR
processes.
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• Store all supplies used in pre-PCR protocols in the pre-PCR area, and transfer
to the post-PCR area as needed.

• The instrument must be located in the post-PCR laboratory.

Dedicate Equipment and Supplies

• Dedicate separate full sets of equipment and supplies (pipettes, incubator,
heat block, vortexer, centrifuge, etc.) to pre-PCR and post-PCR lab processes,
and never share between processes.

• Dedicate separate storage areas (freezers and refrigerators) for pre-PCR and
post-PCR consumables.
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Electrical Requirements

This section lists power specifications and describes electrical requirements for your
facility.

Power Specifications

Type Specification

Line Voltage 100–240 Volts AC @ 50/60 Hz

Power Consumption 400 Watts

Receptacles
Your facility must be wired with the following equipment:
} For 100–110 Volts AC—A 10-amp grounded, dedicated line with proper voltage
and electrical ground is required.
North America and Japan—Receptacle: NEMA 5-15

} For 220–240 Volts AC—A 6-amp grounded line with proper voltage and
electrical ground is required.

} If the voltage fluctuates more than 10%, a power line regulator is required.

Protective Earth
The MiSeqDx has a connection to protective earth through the
enclosure. The safety ground on the power cord returns protective
earth to a safe reference. The protective earth connection on the
power cord must be in good working condition when using this
device.

Power Cords
The MiSeqDx comes with an international standard IEC 60320 C13 receptacle and is
shipped with a region-specific power cord.
Hazardous voltages are removed from the instrument only when the power cord is
disconnected from the AC power source.
CAUTION
Never use an extension cord to connect the instrument to a power supply.

Fuses
The MiSeqDx contains no user-replaceable fuses.
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Uninterruptible PowerSupply

The use of a user-supplied uninterruptible power supply (UPS) is highly
recommended. Illumina is not responsible for runs affected by interrupted power
regardless of whether the instrument is on a UPS or not. Standard generator-backed
power is often not uninterruptible and a brief power outage will occur before power
resumes, which will interrupt a sequencing run.
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EnvironmentalConsiderations

Element Specification
Temperature Transportation and Storage: -10°C to 40°C (14° to 104°F)

Operating Conditions: 19° to 25°C (66° to 77°F)
During a run, do not allow the ambient temperature to vary by
more than ±2°C.

Humidity Transportation and Storage: 20-90% Relative Humidity
Operating Conditions: 30-75% Relative Humidity (non-
condensing)

Altitude Locate the instrument at an altitude below 2,000 meters (6,500
feet).

Air Quality Operate the instrument in a Pollution Degree II environment or
better. A Pollution Degree II environment is defined as one
which normally includes only non-conductive pollutants.

Ventilation Consult your facilities department for ventilation requirements
sufficient for the level of heat output expected from the
instrument.

Heat Output

Measured Power Thermal Output
400 Watts 1,364 Btu/h

Noise Output
The MiSeqDx is an air-cooled instrument. Noise from the fan is clearly audible when
the instrument is running.

Noise Output
(dB)

Distance from Instrument

< 62 dB 1 meter (3.3 feet)

A measurement of < 62 dB is the level of a normal conversation at a distance of
approximately 1 meter (3.3 feet).
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NetworkConsiderations

A network connection is recommended due to the amount of data generated by the
MiSeqDx.
} A shielded CAT6 network cable of 3 meters (9.8 feet) in length is provided with
the instrument.

To use the following features, network and internet connections are required:
} Receive and install software updates from the MiSeq Operating Software (MOS)
interface.

} Access manifest files, sample sheets, and references located on a network server
from the MOS interface.

} Easily move data from previous runs and analyses to a server location for
storage, and to manage disk space on the integrated MiSeqDx computer.

} Monitor and manage secondary analysis using the MiSeq Reporter analysis
software.

} Use Live Help, an on-instrument feature that connects you to Illumina Technical
Support for troubleshooting.

NOTE
Upon connection to a network, configure Windows Update so that
theMiSeqDx does not automatically update. If automatic updates are left
on, the MiSeqDx might restart in the middle of a run. If this occurs, the run
will need to be restarted from the beginning.

Networking Support
Illumina does not provide installation or technical support for networking the
instrument.
Use the following recommendations to install and maintain a network connection:
} Use a one gigabit connection between the instrument and your data management
system. This connection can be made directly or through a network switch.

} Ask your IT professional to review network maintenance activities for potential
compatibility risks with the system.
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Anti-Virus Software

Illumina strongly recommends installation of user-supplied anti-virus software to
protect the computer against viruses.
To avoid interfering with MiSeqDx operation or losing data, configure the anti-virus
software updates as follows:
} Set for manual scans, not automatic scans.
} Perform scans only when the instrument is not in use.
} Set updates to download but not install without user authorization.
} Do not automatically reboot the computer upon update.
} Exclude the data drive and application directory from any real-time file system
protection.
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User-SuppliedConsumables andEquipment

The following consumables and equipment are required for performing sequencing
runs on the MiSeqDx. For more information, see theMiSeqDx Instrument Reference
Guide (part # 15038353).

User-Supplied Consumables
Make sure that the following user-supplied consumables are available before
beginning a run.

Consumable Purpose
Alcohol wipes, 70% Isopropyl
or
Ethanol, 70%

Cleaning the flow cell holder

Lab tissue, low-lint Cleaning the flow cell stage
Lens paper, 4 x 6 in. Cleaning the flow cell
Tween 20 Washing the instrument
Tweezers, square-tip plastic (optional) Removing flow cell from flow cell

shipping container
Water, laboratory-grade Washing the instrument

Guidelines for Laboratory-GradeWater
Always use laboratory-grade water to perform instrument procedures. Never use tap
water or deionized water. Any of the following are acceptable examples:
} 18 Megohm (MΩ) water
} Milli-Q water
} Super-Q water
} Molecular biology-grade water

User-Supplied Equipment
} Freezer, -15° to -25°C, frost-free
} Ice bucket
} Refrigerator, 2° to 8°C
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Technical Assistance

For technical assistance, contact Illumina Technical Support.

Illumina Website www.illumina.com

Email techsupport@illumina.com

Table 1 Illumina General Contact Information

Region Contact Number Region Contact Number
North America 1.800.809.4566 Italy 800.874909

Austria 0800.296575 Netherlands 0800.0223859

Belgium 0800.81102 Norway 800.16836

Denmark 80882346 Spain 900.812168

Finland 0800.918363 Sweden 020790181

France 0800.911850 Switzerland 0800.563118

Germany 0800.180.8994 United Kingdom 0800.917.0041

Ireland 1.800.812949 Other countries +44.1799.534000

Table 2 Illumina Customer Support Telephone Numbers

MSDSs
Material safety data sheets (MSDSs) are available on the Illumina website at
www.illumina.com/msds.

Product Documentation
Product documentation in PDF is available for download from the Illumina website.
Go to www.illumina.com/support, select a product, then click Documentation &
Literature.
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Introduction

The MiSeqDx™ instrument includes three software applications that work in sequence to
produce images of clusters on the flow cell, perform image analysis and base calling, and
perform on-instrument secondary analysis.
} During the run, MiSeq Operating Software (MOS) captures images of clusters on the
flow cell for image analysis, as well as operates the flow cell stage, gives commands to
dispense reagents, and changes temperatures of the flow cell.

} The integrated primary analysis software, Real Time Analysis (RTA), performs image
analysis and base calling, and assigns a quality score to each base for each cycle as the
run progresses. The completion of primary analysis by RTA initiates MiSeq Reporter to
begin secondary analysis.

} MiSeq Reporter performs on-instrument secondary analysis on base calls and quality
scores generated by RTA during the sequencing run. MiSeq Reporter runs as a
Windows service and is viewed through a web browser. Alternatively, it can be
installed on an off-instrument computer. For more information, see Installing MiSeq
Reporter Off-Instrument on page 31.

About Windows Service Applications
Windows service applications perform specific functions without user intervention and
continue to run in the background as long as Windows is running. Because MiSeq Reporter
runs as a Windows service, it automatically begins secondary analysis when primary
analysis is complete.

Sequencing During Analysis
The MiSeqDx instrument computing resources are dedicated to either sequencing or
analysis. If a new sequencing run is started on the MiSeqDx before secondary analysis of
an earlier run is complete, a confirmation dialog box appears. After confirming the
sequencing run, secondary analysis stops.
To restart secondary analysis, use the Requeue feature on the MiSeq Reporter interface
after the new sequencing run is complete. At that point, secondary analysis starts from the
beginning.
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ViewingMiSeqReporter

The MiSeq Reporter interface can only be viewed through a web browser. To view the
MiSeq Reporter interface during analysis, open any web browser on a computer with
access to the same network as the MiSeqDx instrument. Connect to the HTTP service on
port 8042 using one of the following methods:
} Connect using the instrument IP address followed by 8042.

IP Address HTTP Service Port HTTP Address
10.10.10.10, for example 8042 10.10.10.10:8042

} Connect using the network name for the MiSeqDx followed by 8042

Network Name HTTP Service Port HTTP Address
MiSeqDx01, for example 8042 MiSeqDx01:8042

For off-instrument installations of MiSeq Reporter, connect using the method for locally
installed service applications, localhost followed by 8042.

Off-Instrument HTTP Service Port HTTP Address
localhost 8042 localhost:8042

For more information, see Installing MiSeq Reporter Off-Instrument on page 31.

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



O
ve
rv
ie
w

4 Part # 15038356 Rev. 3

MiSeqReporterConcepts

The following concepts and terms are common to MiSeq Reporter.

Concept Description

Manifest The file that specifies a reference genome and targeted reference
regions to be used in the alignment step.
The manifest file used by the Cystic Fibrosis assays is pre-loaded on
the MiSeqDx.

Repository A folder that holds the data generated during sequencing runs. Each
run folder is a subfolder in the repository.

Run Folder The folder structure populated by RTA primary analysis software
(MiSeqOutput folder) or the folder populated by MiSeq Reporter
(MiSeqAnalysis).

Sample Sheet A comma-separated values file (*.csv) which contains information
required to set up and analyze a sequencing run, including a list of
samples and their index sequences. This is created off-instrument
using the Illumina Worklist Manager.
The sample sheet must be provided during the run setup steps on the
MiSeqDx. After the run begins, the sample sheet is automatically
renamed to SampleSheet.csv and copied to the run folders:
MiSeqOutput andMiSeqAnalysis.

Workflow A secondary analysis procedure performed by MiSeq Reporter. The
workflow for each run is specified in the sample sheet.
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MiSeqReporter Interface

When MiSeq Reporter opens in the browser, the main screen appears with an image of the
instrument in the center. The Settings icon and Help icon are in the upper-right corner, and
the Analyses tab is in the upper-left corner.
} MiSeq Reporter Help—Select the Help icon to open MiSeq Reporter documentation in
the browser window.

} Settings—Select the Settings icon to change the server URL and Repository path.
} Analyses Tab—Select Analyses to expand the tab. The Analyses tab shows a list of
analysis runs that are either completed, queued for analysis, or currently processing.

Figure 1 MiSeq Reporter Main Screen

Server URL or Repository Settings
Use the Settings feature to change the server URL and the Repository path:
} Server URL—The server on which MiSeq Reporter is running.
} Repository path—Location of the analysis folder where output files are written.

Figure 2 Settings for Server URL and Repository

Typically, it is not necessary to change these settings unless MiSeq Reporter is running off-
instrument. In this case, set the repository path to the network location of the MiSeqOutput
folder. For more information, see Using MiSeq Reporter Off-Instrument on page 33.

Analyses Tab
The Analyses tab lists all the sequencing runs located in the specified repository. From this
tab, results from any of the runs listed can be opened, or a selected run can be requeued for
analysis.
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Select the Refresh Analysis List icon in the upper-right corner to refresh the list at any
time.

Figure 3 Analyses Tab Expanded

The Analyses tab columns are State, Type, Run, Completed On, and Requeue:
} State—Shows the current state of the analysis using one of three status icons.

Icon Description
Indicates that secondary analysis completed successfully.

Indicates that secondary analysis is in progress.

Indicates that errors occurred and secondary analysis was not
completed successfully.

Table 1 State of Analysis Icons

} Type—Lists the analysis workflow associated with each run using a single letter
designator. For CF assays, the letter designator is C.

} Run—The name of the run folder in the MiSeqOutput and MiSeqAnalysis folders.
} Completed On—The date that secondary analysis completed.
} Requeue—Select the checkbox to requeue a specific job for analysis. The Requeue
button appears. For more information, see Requeue Analysis on page 12.

When analysis is queued, the run appears at the bottom of the Analyses tab and indicated
as in-progress with the icon .

Figure 4 Queued Run in Analyses Tab

Analysis Information and Results Tabs
After selecting a run from the Analyses tab, information and results for that run appear in
a series of tabs on the MiSeq Reporter interface: Summary, Details, Analysis Info, Sample
Sheet, Logs, and Errors. Information on the Analysis Info and Sample Sheet tabs appear
initially. All tabs are populated when analysis is complete.
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Figure 5 Information and Results Tabs

Summary Tab
The Summary tab contains a summary of analysis results. Four graphs appear on the
Summary tab:
} Low Percentages Graph—Shows phasing, prephasing, and mismatches in percentages.
Low percentages indicate good run statistics. For more information, see Phasing and
Prephasing on page 13.

} High Percentages Graph—Shows clusters passing filter, alignment to a reference, and
intensities in percentages. High percentages indicate good run statistics.

} Clusters Graph—Shows numbers of raw clusters, clusters passing filter, clusters that
did not align, clusters not associated with an index, and duplicates.

} Mismatch Graph—Shows mismatches per cycle. A mismatch refers to any mismatch
between the sequencing read and a reference genome after alignment.

Figure 6 Summary Tab

Details Tab
The Details tab contains details of analysis results. Two tables appear on the Details tab:
} Samples Table—Summarizes the sequencing results for each sample.
} Variants Table—Shows differences between sample DNA and the reference.
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Figure 7 Details Tab for CF Carrier Screening Assay, Example

Results in the Samples or Variants tables can be exported individually to a text
file using the Export table data to text file icon. This export does not alter the
analysis report file.
Results can be exported to the CF analysis report file using the Export data to
CF report icon. For more information, see Analysis Report File on page 28.

The Details tab for the CF Diagnostic assay contains three additional sections:
} Coverage Graph—Shows how deeply the sample was sequenced by measuring the
number of bases at a given position in the reference that are present in the sample
sequence.

} Qscore Graph—Shows the average quality score, which is the estimated probability of
an error.

} Variant Score Graph—Shows the location of SNVs and indels.
For more information, see Details Tab for CF Diagnostic Assay on page 22.

Figure 8 Details Tab for CF Diagnostic Assay, Example

Analysis Info Tab
The Analysis Info tab contains logistical information about the run and analysis.
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Figure 9 Analysis Info Tab

Row Description

Read Cycles A representation of the number of cycles in each read, including notation
for any index reads. For example, a run noted as 151, 8 (I), 8 (I), 151
indicates 151 cycles for the first read, 8 cycles for the first index read, 8
cycles for the second index read, and then a final read of 151 cycles.

Start Time The clock time that secondary analysis was started.

Completion Time The clock time that secondary analysis was completed.

Data Folder The root level of the output folder produced by RTA primary analysis
software (MiSeqOutput), which contains all primary and secondary
analysis output for the run.

Analysis Folder The full path to the Alignment folder in the MiSeqAnalysis folder
(Data\Intensities\BaseCalls\Alignment).

Copy Folder The full path to the Queued subfolder in the MiSeqAnalysis folder.

Table 2 Analysis Info Tab Contents

Sample Sheet Tab
The Sample Sheet tab contains run parameters specified in the sample sheet, and provides
tools to edit the sample sheet and then requeue the run.
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Figure 10 Sample Sheet Tab

Row Description

Date The date the sequencing run was performed.

Workflow The analysis workflow for the run.

Application The application name. Used by the Illumina Worklist Manager software,
this field indicates which assay is used for the run.

Assay The name of the assay.

Chemistry The chemistry name identifies recipe fragments used to build the run-
specific recipe. For MiSeqDx runs, the chemistry name is amplicon.

Manifests The name of the manifest file that specifies a reference genome and
targeted reference regions to be used in the alignment step.

Reads The number of cycles performed in Read 1 and Read 2.
Index reads are not included in this section.

Settings Optional run parameters.

Data The sample ID, sample name, index sequences, and path to the genome
folder. Requirements vary by workflow.

Table 3 Sample Sheet Tab Contents

Logs Tab
The Logs tab lists every step performed during analysis. These steps are recorded in log
files located in the Logs folder. A summary is written to AnalysisLog.txt, which is an
important file for troubleshooting purposes.

Errors Tab
The Errors tab lists any errors that occurred during analysis. A summary is written to
AnalysisError.txt, which is an important file for troubleshooting purposes.
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Editing the Sample Sheet inMiSeq Reporter
Sample sheet data can be edited for a specific run from the Sample Sheet tab on the MiSeq
Reporter web interface. A mouse and keyboard are required to edit the sample sheet.

CAUTION
Editing sample sheet information should be done with extreme care and
caution. Sample tracking can be altered and potentially lead to incorrect results
reporting.

} To edit a row in the sample sheet, click in the field and then make required changes.
} To add a row to the sample sheet, click in the row and select Add Row. The new row
appears below the selected row.

} To delete a row from the sample sheet, click in the row and select Delete Row.

} After changes to the sample sheet are complete, select Save and Requeue. This saves
the changes and initiates secondary analysis using the edited sample sheet.

} If a change to sample sheet was made in error, click an adjacent tab before saving the
changes. A warning appears that states changes were not saved. Click Discard to undo
the changes.

Saving Graphs as Images
MiSeq Reporter provides the option to save an image of the graphs generated for a run.
Right-click over any location on the Summary tab or the graphs location on the Details tab,
and then left-click Save Image As. When prompted, name the file and browse to a location
to save the file.
All images are saved in a JPG format. Graphs are exported as a single graphic for all
graphs shown on the tab. A mouse is required to use this option.
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RequeueAnalysis

It is possible to requeue analysis from the MiSeq Reporter web interface. Before proceeding,
check that a sequencing run is not in progress.
Each time analysis is requeued, a new Alignment folder is created in the MiSeqAnalysis
folder with a sequential number appended to the folder name. For example, Alignment,
Alignment1, Alignment2.

MiSeqAnalysis\<RunFolderName>\Data\Intensities\BaseCalls\Alignment2

1 From the MiSeq Reporter web interface, click Analyses.

2 Locate the run on the list of available runs and click the Requeue checkbox adjacent to
the run name.
If the run is not listed, change the specified repository to the correct location. For more
information, see Server URL or Repository Settings on page 5.

Figure 11 Requeue Analysis

3 Click Requeue. The State icon to the left of the run name changes to show that analysis
is in progress .

NOTE
If analysis does not start, make sure that the following input files are present in the
analysis run folder: SampleSheet.csv, RTAComplete.txt, and RunInfo.xml.
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AnalysisMetrics

During the sequencing run, Real Time Analysis (RTA) generates data files that include
analysis metrics used by MiSeq Reporter for secondary analysis. Metrics that appear in
secondary analysis reports are clusters passing filter, base call quality scores, and phasing
and prephasing values.

Clusters Passing Filter
Clusters passing filter is a measurement of cluster quality. This filter removes the least
reliable data by filtering raw data to remove any reads that do not meet overall quality.
Clusters passing filter are represented by PF in analysis reports.

Quality Scores
A quality score, or Q-score, is a prediction of the probability of an incorrect base call.
During the sequencing run, base call quality scores are recorded for each cycle. During
analysis, quality scores are recorded in FASTQ files in an ASCII encoded format.
The following table shows the relationship between the quality score and error probability.

Quality Score Error Probability
Q40 0.0001 (1 in 10,000)
Q30 0.001 (1 in 1,000)
Q20 0.01 (1 in 100)
Q10 0.1 (1 in 10)

Phasing and Prephasing
During the sequencing reaction, each DNA strand in a cluster extends by one base per
cycle. A small portion of strands might become out of phase with the current incorporation
cycle, either falling a base behind (phasing) or jumping a base ahead (prephasing). Phasing
and prephasing rates indicate an estimate of the fraction of molecules that became phased
or prephased in each cycle.

Figure 12 Phasing and Prephasing

A Read with a base that is phasing
B Read with a base that is prephasing

The number of cycles performed in a read is one more cycle than the number of cycles
analyzed. For example, a paired-end 150-cycle run performs two 151-cycle reads (2 x 151)
for a total of 302 cycles. At the end of the run, 2 x 150 cycles are analyzed. The one extra
cycle for Read 1 and Read 2 is required for prephasing calculations.
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Analysis Procedures

MiSeq Reporter performs secondary analysis using a series of analysis procedures, which
include demultiplexing, FASTQ file generation, alignment, and variant calling.

Demultiplexing
Demultiplexing is the first step in analysis if the sample sheet lists multiple samples and
the run has index reads. This procedure is performed for CF Diagnostic and CF Carrier
Screening assays.
Demultiplexing separates data from pooled samples based on short index sequences that
tag samples from different libraries. Each index read sequence is compared to the index
sequences specified in the sample sheet. No quality values are considered in this step.

FASTQ File Generation
After demultiplexing, this procedure generates intermediate files in the FASTQ format,
which is a text format used to represent sequences. FASTQ files contain the reads for each
sample and the quality scores, excluding reads from any clusters that did not pass filter.

Alignment
Alignment compares sequences against the reference to identify a relationship between the
sequences and assigns a score based on regions of similarity. Aligned reads are written to
files in BAM format.
For MiSeqDx assays, MiSeq Reporter uses a banded Smith-Waterman algorithm, which
performs local sequence alignments to determine similar regions between two sequences.
Instead of looking at the total sequence, the Smith-Waterman algorithm compares segments
of all possible lengths. Local alignments are useful for dissimilar sequences that are
suspected to contain regions of similarity within the larger sequence.

Variant Calling
This procedure records insertions and deletions (indels), and other structural variants in a
standardized and parsable text file called MiSeqDxDiagnosticTest.txt for the CF Diagnostic
assay or MiSeqDxCarrierScreen.txt for the CF Carrier Screening assay. For more
information, see Analysis Report File on page 28.
For variant calling, the maximum detected deletion length is 25 bp.
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MiSeqAnalysis Folder

The MiSeqAnalysis folder is the main run folder for MiSeq Reporter. The relationship
between the MiSeqOutput and MiSeqAnalysis run folders is summarized as follows:
} During sequencing, real-time analysis (RTA) populates the MiSeqOutput folder with
files generated during primary analysis.

} Except for focus images and thumbnail images, RTA copies files to the MiSeqAnalysis
folder in real time. When primary analysis is complete, RTA writes the file
RTAComplete.xml to both run folders.

} MiSeq Reporter monitors the MiSeqAnalysis folder and begins secondary analysis
when the file RTAComplete.xml appears.

} As secondary analysis continues, MiSeq Reporter writes analysis output files to the
MiSeqAnalysis folder, and then copies the files to the MiSeqOutput folder.
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Introduction

MiSeq Reporter performs secondary analysis and generates various types of information
specific to the assay upon completion of analysis. Results appear on the MiSeq Reporter
web interface in the form of graphs and tables for each run.
MiSeqDx assays include the CF Carrier Screening assay and CF Diagnostic assay.

Assay Description

CF Carrier Screening Detects 162 mutational sites in the CFTR gene from a maximum of 48
samples.

CF Diagnostic Detects mutations in the protein coding regions including
intron/exon boundaries, two large deletions, and two-deep intronic
mutations in the CFTR gene from a maximum of 8 samples.
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Input File Requirements

MiSeq Reporter requires the following primary analysis files generated during the
sequencing run to perform secondary analysis or to requeue analysis. Primary analysis
files, such as *.bcl, *.filter, and *.locs, are required to perform analysis.
There is no need to move or copy files to another location before analysis begins. Required
files are copied automatically to the MiSeqAnalysis folder during the sequencing process.

File Name Description

RTAComplete.txt Amarker file that indicates RTA processing is complete. The presence of
this file triggers MiSeq Reporter to queue analysis.

SampleSheet.csv Provides parameters for the run and subsequent analysis. At the start of
the run, the sample sheet is copied to the root level of the run folder and
renamed SampleSheet.csv.

RunInfo.xml Contains high-level run information, such as the number of reads and
cycles in the sequencing run, and whether a read is indexed.

Pre-Installed Databases and Genomes
The MiSeqDx includes pre-installed databases and genomes.

Pre-Installed Description

Databases dbSNP for human, version 131
refGene for human

Genomes human (Homo sapiens) build hg19
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AmpliconWorkflow

The Amplicon workflow is used for the CF Diagnostic assay and the CF Carrier Screening
assay. This workflow evaluates short regions of amplified DNA, or amplicons, for variants.
Focused sequencing of amplicons enables high coverage of particular regions across a large
number of samples.
After demultiplexing and FASTQ file generation, the workflow performs the following
steps:
} Alignment—Clusters from each sample are aligned against amplicon sequences
specified in the manifest file.
• For paired end data, each read is initially evaluated in terms of its alignment to the
relevant probe sequences for that read. Read 1 is evaluated against the reverse
compliment of the downstream locus specific oligos (DLSO) and Read 2 is
evaluated against the upstream locus specific oligos (ULSO). If the start of a read
sequence matches a probe sequence with no more than one mismatch, the full
length of the read is then aligned against the amplicon target sequence for that
probe sequence. This alignment is performed along the length of the amplicon
target sequences using a banded Smith-Waterman alignment.

• Indels within the DLSO and ULSO are not observed given the assay chemistry.
} Paired-end evaluation—For paired-end runs, the top-scoring alignment for each read is
considered. If either read did not align or aligned to different chromosomes, the reads
are flagged as an unresolved pair. Additionally, if the two alignments come from
different amplicons (i.e., different rows in the Targets section of the manifest), the reads
are flagged as an unresolved pair.

} Bin/Sort—Reads are grouped by sample and chromosome, and then sorted by
chromosome position. Results are written to one BAM file per sample.

} Variant calling—Mutations are identified by the variant caller. For more information,
see Variant Calling on page 1.

} Variant analysis and annotation—Using a SNP database (dbsnp.txt), any known
mutations are flagged in the analysis report file.

} Statistics reporting—Statistics are summarized and reported.

Summary Tab
The information that appears on the Summary tab includes a low percentages graph, high
percentages graph, clusters graph, and mismatch graph. These graphs are generated for the
CF Diagnostic assay and the CF Carrier Screening assay.
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Figure 13 Example Summary Tab for CF Diagnostic and CF Carrier Screening Assays

Low Percentages Graph

Y Axis X Axis Description
Percent Phasing 1 The percentage of molecules in a cluster that fall behind the current cycle

within Read 1.
Phasing 2 The percentage of molecules in a cluster that fall behind the current cycle

within Read 2.
PrePhasing
1

The percentage of molecules in a cluster that run ahead of the current cycle
within Read 1.

PrePhasing
2

The percentage of molecules in a cluster that run ahead of the current cycle
within Read 2.

Mismatch
1

The average percentage of mismatches for Read 1 over all cycles.

Mismatch
2

The average percentage of mismatches for Read 2 over all cycles.

High Percentages Graph

Y Axis X Axis Description
Percent PF The percentage of clusters passing filters.

Align 1 The percentage of clusters that aligned to the reference in Read 1.
Align 2 The percentage of clusters that aligned to the reference in Read 2.
I20 / I1 1 The ratio of intensities at cycle 20 to the intensities at cycle 1 for Read 1.
I20 / I1 2 The ratio of intensities at cycle 20 to the intensities at cycle 1 for Read 2.
PE
Resynthesis

The ratio of first cycle intensities for Read 1 to first cycle intensities for
Read 2.
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Clusters Graph

Y Axis X Axis Description
Clusters Raw The total number of clusters detected in the run.

PF The total number of clusters passing filter in the run.
Unaligned The total number of clusters passing filter that did not align to the reference

genome, if applicable. Clusters that are unindexed are not included in the
unaligned count.

Unindexed The total number of clusters passing filter that were not associated with any
index sequence in the run.

Duplicate This value is not applicable to CF assays and will always be zero.

Mismatch Graph

Y Axis X Axis Description
Percent Cycle Plots the percentage of mismatches for all clusters in a run by cycle.

Details Tab for CF Diagnostic Assay
The information that appears on the Details tab for the CF Diagnostic assay includes a
samples table, variants table, coverage graph, Qscore graph, and variant score graph.

Figure 14 Example Details Tab for CF Diagnostics Assay

Samples Table for CF Diagnostic Assay

Column Description

# An ordinal identification number in the table.

Sample ID The sample ID from the sample sheet. Sample ID must always be a unique
value.

Sample Name The sample name from the sample sheet.
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Column Description

Call Rate The number of bases that meet a quality score threshold divided by the total
bases interrogated.
Call rate is described on a per-sample basis and reported as percentage that
is calculated as 1 minus [number of positions with incomplete calls divided by
the total number of bases/positions sequenced].

Performance Pass or Fail rating based on the call rate.
For a positive control sample:
• PASS—with a call rate ≥ 99%
• FAIL—with a call rate < 99%
For a negative control sample:
• PASS—with a call rate ≤ 10%
• FAIL—with a call rate > 10%
For a sample not labeled as a positive or negative control:
• PASS—with a call rate ≥ 99%
• FAIL—with a call rate < 99%

Control The type of control as listed in the sample sheet.
Values are positive or negative. A blank field indicates sample only.

Comment An optional text field for comments. Comments entered in this field are
saved in the analysis report file, MiSeqDxCFDiagnosticTest.txt. If analysis is
requeued, a new report file is written. Comments from a previous analysis
run do not carry over to the next analysis run.

Coordinates
Not Called

Genome coordinates within the targeted region where a call was not
reported due to low confidence values.

Variants Table for CF Diagnostic Assay

Column Description

# An ordinal identification number in the table.

Sample ID The sample ID from the sample sheet. Sample ID must always be a
unique value.

Sample Name The sample name from the sample sheet.

Chr The reference target or chromosome name.

Position The position at which the variant was found.

Confidence Value Indicates confidence that the variant call is accurate.
• For SNV/DIV, the threshold for making a call is 100.
• For DEL, the threshold for making a call is 50.
• For PolyTGPolyT the threshold for making a call is 35.

Variant Type The variant type, which can be a single nucleotide variant (SNV),
deletion/insertion variant (DIV), PolyTG/PolyT variant (PolyTGPolyT),
or large deletion (DEL).
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Column Description

Call A string representing how the base or bases changed at this location in
the reference.

Frequency The fraction of reads for the sample that includes the variant. For
example, if the reference base at a particular position is A and sample 1
has 60 A reads and 40 T reads, then the SNV has a variant frequency of
0.4.

Depth The number of reads for a sample covering a particular position.

Filter The criteria for a filtered variant.

dbSNP ID The dbSNP name of the variant.

RefGene The gene according to RefGene in which this variant appears.

cDNA Name
(HGVS)

Description of a variant at the DNA-level using the coding DNA (cDNA)
sequence nomenclature as recommended by the Human Genome
Variation Society (HGVS).

Protein Name
(HGVS)

Description of a variant at the protein-level using the protein sequence
nomenclature as recommended by the Human Genome Variation
Society (HGVS).

Interpretation This field enables the Medical Geneticist to provide clinical interpretation
of the mutation for each sample. The following options are included in
the drop-down list for each sample:
• CF—CF causing
• MVCC—Mutation of Varying Clinical Consequence
• MOUS—Mutation of Unknown Significance
• NCFCM—Non CF Causing Mutation
• Unknown
A new report can be generated using the icon.

Variants Table Interpretation Column
The Interpretation column provides selections that enable the Medical Geneticist to provide a clinical
interpretation of the mutation for each sample. The following options are included in the
Interpretation drop-down list:
• CF—CF causing
•MVCC—Mutation of Varying Clinical Consequence
•MOUS—Mutation of Unknown Significance
•NCFCM—Non CF Causing Mutation
•Unknown

Figure 15 Interpretation Column
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Results in the Variants tables can be exported individually to a text file using the
Export table data to text file icon. This export does not alter the analysis report
file.
After the Medical Geneticist has completed determining variant significance,
interpretation settings can be saved to the analysis report. The file name of the
original analysis report will automatically be appended with a time/date stamp.

Coverage Graph

Y Axis X Axis Description

Coverage Position The green curve is the number of aligned reads that cover each
position in the reference.
The red curve is the number of aligned reads that have a miscall at this
position in the reference. SNVs and other variants show up as spikes in
the red curve.

Qscore Graph

Y Axis X Axis Description
Qscore Position The average quality score of bases at the given position of the reference.

Variant Score Graph

Y Axis X Axis Description
Score Position Graphically depicts quality score and the position of SNVs and indels.

Details Tab for CF Carrier Screening Assay
The information that appears on the Details tab for the CF Carrier Screening assay includes
a samples table and a variants table.

Figure 16 Example Details Tab for CF Carrier Screening Assay
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Samples Table for CF Carrier Screening Assay

Column Description

# An ordinal identification number in the table.

Sample ID The sample ID from the sample sheet. Sample ID must always be a unique
value.

Sample Name The sample name from the sample sheet.

Call Rate The number of mutational positions that meet a confidence value threshold
divided by the total mutational positions interrogated.
Call rate is described on a per-sample basis and reported as percentage that
is calculated as 1 minus [number of positions with incomplete calls divided by
the total number of positions sequenced].

Performance Pass or Fail rating based on the call rate.
For a positive control sample:
• PASS—with a call rate ≥ 99%
• FAIL—with a call rate < 99%
For a negative control sample:
• PASS—with a call rate ≤ 10%
• FAIL—with a call rate > 10%
For a sample not labeled as a positive or negative control:
• PASS—with a call rate ≥ 99%
• FAIL—with a call rate < 99%

Control The type of control as listed in the sample sheet.
Values are positive or negative. A blank field indicates sample only.

Comment An optional text field for comments. Comments entered in this field are
saved in the analysis report file, MiSeqDxCFCarrierScreen.txt. If analysis is
requeued, a new report file is written. Comments from a previous analysis
run do not carry over to the next analysis run.

Variants Table for CF Carrier Screening Assay

Column Description

# An ordinal identification number in the table.

Sample ID The sample ID from the sample sheet. Sample ID must always be a
unique value.

Sample Name The sample name from the sample sheet.

Mutations
(Common Name)

Common name of the Cystic Fibrosis variant, as described in the
CFTR2 database.
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Column Description

Mutation Type The type of variant.
• SNV—Single Nucleotide Variant
• DIV—Deletion Insertion Variant
• DEL—Large deletion
• PolyTGPolyT—PolyTG/PolyT genotype in CF gene

dbSNP rsID The dbSNP rsID of the variant, if applicable.

CFTR Gene Region CFTR gene region (exon # or intron #) where variant is present.

Genomic Location Genomic location of the variant.

cDNA Name
(HGVS)

Description of a variant at the DNA-level using the coding DNA (cDNA)
sequence nomenclature as recommended by the Human Genome
Variation Society (HGVS).

Protein Name
(HGVS)

Description of a variant at the protein-level using the protein sequence
nomenclature as recommended by the Human Genome Variation
Society (HGVS).

Result Variant genotype.
For SNVs, DIVs and DELs:
• HET—Heterozygous
• HOM—Homozygous
For PolyTGPolyT variant, the actual genotype is reported.

Confidence Value Indicates confidence that the variant call is accurate.
• For SNV/DIV, the threshold for making a call is 100.
• For DEL, the threshold for making a call is 50.
• For PolyTGPolyT the threshold for making a call is 35.
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Analysis Report File

Analysis results are summarized in one tab-delimited text file named after the assay used
for the run.
} For the CF Diagnostic assay, the file is named MiSeqDxCFDiagnosticText.txt.
} For the CF Carrier Screening assay, the file is named MiSeqDxCFCarrierScreen.txt.
When analysis is complete, the results file is written to the Alignment folder for the run. For
example:

MiSeqAnalysis\<RunFolderName>\Data\Intensities\BaseCalls\Alignment
If analysis has been repeated or requeued, a new analysis report file is written to the
Alignment for that analysis run. For more information, see Requeue Analysis on page 12.
The analysis results file contains a header that includes the following information about
the run:

Header Description

Test This describes the test that was performed.

Run ID This is the run ID that was generated by MOS at the beginning of the
sequencing run.

Run Date This is the date that the sequencing run was started in MOS.

Analysis
Version

This is the version of MiSeq Reporter that was used for analysis.

Example:
Test MiSeqDx CF Diagnostic Test
For In Vitro Diagnostic Use.
Run ID 120727_M00231_0020_A000000000-A1B5F
Run Date 120727
Analysis Version 2.2.4

Following the header is a results summary section for each sample ID that contains
column for each reported value. For column descriptions, see Details Tab for CF Diagnostic
Assay on page 22 and Details Tab for CF Carrier Screening Assay on page 25.
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MiSeqReporterOff-InstrumentRequirements

Installing a copy of MiSeq Reporter on an off-instrument Windows computer allows
secondary analysis of sequencing data while the MiSeqDx performs a subsequent
sequencing run.
For more information, see Installing MiSeq Reporter Off-Instrument on page 31.

Computing Requirements
MiSeq Reporter software requires the following computing components:
} 64-bit Windows OS (Vista, Windows 7, Windows Server 2008 64-bit)
} ≥ 8 GB RAM minimum; ≥ 16 GB RAM recommended
} ≥ 1 TB disk space
} Quad core processor (2.8 GHz or higher)
} Microsoft .NET 4

Supported Browsers
MiSeq Reporter can be viewed with the following web browsers:
} Safari 5.1.7 or later
} Chrome 20.0 or later
} Firefox 13.0.1 or later
} Internet Explorer 8 or later

Downloading and Licensing
1 Download a second copy of the MiSeq Reporter software from the Illumina website. A

MyIllumina login is required.

2 Accept the end-user licensing agreement (EULA) when prompted during installation.
No license key is required as this additional copy is free of charge.
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InstallingMiSeqReporterOff-Instrument

To install MiSeq Reporter on an off-instrument Windows computer, first set up Log on as a
service permission, and then run the installation wizard. Then, configure the software to
point to the appropriate Repository and GenomePath.

Set Up User or Group Accounts onWindows 7
Administrator rights are required to configure user or group accounts to enable Log on as a
service permission. If needed, contact the local facility administrator for assistance.

1 From the Windows Start menu, select Control Panel, and then click System and
Security.

2 Click Administrative Tools, and then double-click Local Security Policy.

3 From the Security Settings tree on the left, double-click Local Policies and then click
User Rights Assignments.

4 In the details pane on the right, double-click Log on as a service.

5 In the Properties dialog box, click Add User or Group.

6 Enter the name of the user or group account for this computer. Click Check Names to
validate the account.

7 Click OK through any open dialog boxes and then close the control panel.
For more information, see technet.microsoft.com/en-us/library/cc739424(WS.10).aspx on the
Microsoft website.

Run the MiSeq Reporter InstallationWizard
1 Download and unzip the MiSeq Reporter installation package from the Illumina

website.

2 Double-click the setup.exe file.

3 Click Next through the prompts in the installation wizard.

4 When prompted, specify the user name and password for an account with Log on as a
service permission, as set up in the previous step.

5 Continue through any remaining prompts.

Configure MiSeq Reporter
To configure MiSeq Reporter to locate the run folder and reference genome folder, edit the
configuration file in a text editor, such as Notepad.

1 Navigate to the installation folder (C:\Illumina\MiSeq Reporter, by default) and open
the file MiSeq Reporter.exe.config in a text editor.

2 Locate the Repository tag and change the value to the default data location on the off-
instrument computer.
Example:
<add key="Repository" value="E:\Data\Repository" />

Alternatively, this location can be a network location accessible from the off-instrument
computer.
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3 Locate the GenomePath tag and change the value to the location of the folder
containing reference genomes files in FASTA format.
Example:
<add key="GenomePath" value="E:\MyGenomes\FASTA" />

Start the MiSeq Reporter Service
After completing the installation, the MiSeq Reporter service starts automatically. If the
service does not start, start it manually using the following instructions, or reboot the
computer.

1 From the Windows Start menu, right-click Computer and selectManage.

2 From the Computer Management tree on the left, double-click Services and
Applications and then click Services.

3 Right-clickMiSeq Reporter and select Properties.

4 On the General tab, make sure that the Startup Type is set to Automatic, and then click
Start.

5 On the Log On tab, set the user name and password for a Services account that has
permissions to write to the server. Illumina recommends the Local System account for
most users. For assistance or site-specific network requirements, contact the local
facility administrator.

6 Click OK through any open dialog boxes and then close the Computer Management
window.

7 After starting the MiSeq Reporter service, connect to the software locally using
localhost:8042 in a web browser.
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UsingMiSeqReporterOff-Instrument

To use MiSeq Reporter off-instrument, folders containing run data and reference genomes
must be accessible.

1 Unless a network location for sequencing data and reference genomes is used, copy the
following folders to the local computer:
• Copy run data from the MiSeqDx computer in D:\MiSeqOutput\<RunFolder>.
• Copy reference genomes from the MiSeqDx computer in C:\Illumina\MiSeq
Reporter\Genomes.

2 Open a web browser to http://localhost:8042, which opens the MiSeq Reporter web
interface.

3 Change the path to the Repository using the Settings icon in the top-right corner of
the web interface.

NOTE
Specifying the Repository path in Settings is temporary. The next time the computer is
restarted, the path defaults to the Repository location specified in MiSeq
Reporter.exe.config.

4 Select Analyses on the left-side of the web interface to view the runs available in the
specified Repository location.

5 Before analysis of a run can be requeued using an off-instrument installation of MiSeq
Reporter, the path to the GenomeFolder must be updated in the sample sheet, which
can be done from the Sample Sheet tab. After updating the GenomeFolder path, click
Save and Requeue.
For more information, see Editing the Sample Sheet in MiSeq Reporter on page 11.
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TroubleshootingMiSeqReporter

MiSeq Reporter runs as Windows service application. User accounts must be configured to
enable Log on as a service permissions before installing MiSeq Reporter. For more
information, see Set Up User or Group Accounts on Windows 7 on page 31.
For more information, see msdn.microsoft.com/en-us/library/ms189964.aspx.

Service Fails to Start
If the service fails to start, check the Window Event Log and view the details of the error
message.

1 Open the Control Panel and select Administrative Tools.

2 Select Event Viewer.

3 In the Event Viewer window, selectWindows Logs | Application. The error listed in
the event log describes any syntax errors in MiSeq Reporter.exe.config. Incorrect syntax
in the MiSeq Reporter.exe.config file can cause the service to fail.

Files Fail to Copy
If files fail to copy to the intended location, check the following settings:

1 Check the path to the specified repository folder or MiSeqOutput folder:
• For off-instrument installations, check the repository location using Settings on
the MiSeq Reporter web interface.

• For on-instrument installations, check the MiSeqOutput folder location on the MOS
Run Options screen, Folder Settings tab.

The full UNC path (e.g., \\server1\Runs) must be used. Because MiSeq Reporter runs
as a Windows service, it does not recognize user-mapped drives (e.g., Z:\Runs).

2 Confirm write-access to the output folder location. For assistance, contact the local
facility administrator.

3 Check that copying is not disabled in the MiSeq Reporter.exe.config. This setting is
located in the <appSettings> section and the value should be set to 1.
<add key="CopyToRTAOutputPath" value="1"/>

Viewing Log Files for a Failed Run
Viewing logs files can help identify specific errors for troubleshooting purposes.

1 To view the log files using the MiSeq Reporter web browser interface, select the run in
the Analyses tab.

2 Select the Logs tab to view a list of every step that occurred during analysis. Log
information is recorded in AnalysisLog.txt, which is located in the root level of the
MiSeqAnalysis folder.

3 Select the Errors tab to view a list of errors that occurred during analysis. Error
information is recorded in AnalysisError.txt, which is located in the root level of the
MiSeqAnalysis folder.
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TechnicalAssistance
For technical assistance, contact Illumina Technical Support.

Illumina Website www.illumina.com

Email techsupport@illumina.com

Table 4 Illumina General Contact Information

Region Contact Number Region Contact Number
North America 1.800.809.4566 Italy 800.874909
Austria 0800.296575 Netherlands 0800.0223859
Belgium 0800.81102 Norway 800.16836
Denmark 80882346 Spain 900.812168
Finland 0800.918363 Sweden 020790181
France 0800.911850 Switzerland 0800.563118
Germany 0800.180.8994 United Kingdom 0800.917.0041
Ireland 1.800.812949 Other countries +44.1799.534000

Table 5 Illumina Customer Support Telephone Numbers

MSDSs
Material safety data sheets (MSDSs) are available on the Illumina website at
www.illumina.com/msds.

Product Documentation
Product documentation in PDF is available for download from the Illumina website. Go
to www.illumina.com/support, select a product, then click Documentation & Literature.
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Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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17.3 Device Hazards 

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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17.3.1 System Device Hazards 

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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17.4 Software Trace Matrix 

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015
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Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015
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17.7.1 Safety Documentation 

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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17.8 System Validation 

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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17.9 Clinical Study Reports 

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Clinical Studies

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Clinical Studies

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Clinical Studies

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Clinical Studies

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



  
 
 

 Confidential 3627 

17.12 Library Normalization 

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



  
 
 

 Confidential 3628 

17.12.1PCR Work Instruction 

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



  
 
 

 Confidential 3639 

17.12.2Library Normalization 

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



  
 
 

 Confidential 3657 

17.12.3CB Test Certificate TUV MiSeqDx 

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b) (4)

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



  
 
 

 Confidential 3659 

17.12.4Test Report – EMC EN 61326 Report MiSeqDx 

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Electromagnetic Compatibility 
Test Report 

Prepared in accordance with 
 

IVD Directive 98/79/EC 
EN 61326-1, EN 61326-2-6 
FCC Part 15, Subpart B 

ICES-001 
CNS 13438 

 

On 

 

Genetic Sequencer 
MiSeq, MiSeqDx 

 
 

Prepared for: 
 

Illumina, Inc. 
5200 Illumina Way 

San Diego, CA 92122 
U.S.A. 

 
Prepared by: 

 

TUV Rheinland of North America, Inc. 
1279 Quarry Lane, Ste. A 

Pleasanton, CA 94566 
U.S.A.

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing
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Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) Trade secrets and commercial or financial information which is privileged or confidential-Testing

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Barlow, Lenny*

From: Barlow, Lenny*
Sent: Wednesday, November 20, 2013 11:12 AM
To: 'bschneider@illumina.com'
Cc: DCCLetters
Subject: k132750 Correspondence
Attachments: k132750.pd~f

Records processed under FOIA Request #2015-1148; Released by CDRH on 12-8-2015

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Food and Drug Administration
Office of Device Evaluation &
Office of In Vitro Diagnostics

( C OVER SHEET MEMORANDUM

'*NOTE: This form is OPTIONAL for holds, and REQUIRED for final decisions'*

From: Reviewer Name Jennifer S. Dickey, Ph.D.

Subject: 510(k) Number k1 32750

To: The Record

Please list CTS decision code CS
O Refused to accept (Note: this is considered the first review cycle, See Screening Checklist

httpi//eroomfda.ctov/eRoomRet/Files/CDRH3/CDRH PremarketNotification5l OkProgram/0 5631 /Screenincj%20Checklist%207%2
02%/2007.doc )

O Hold (Additional Information or Telephone Hold).
x Final Decision (SE, SE with Limitations, NSE (select code below), Withdrawn, etc.).

Not Substantially Equivalent (NSE) Codes

o NO NSE for lack of predicate
O NI NSE for new intended use
O NQ NSE for new technology that raises new questions of safety and effectiveness
O NU NSE for new intended use AND new technology raising new questions of safety and

effectiveness
0 NP NSE for lack of performance data
EO NS NSE no response
O NL NSE for lack of performance data AND no response
O NM NSE pre-amendment device call for PMAs (515Si)
O NC NSE post-amendment device requires PMAs
O NH NSE for new molecular entity requires PMA
O TR NSE for transitional device

Please complete the following for a final clearance decision (i.e., SE, SE with Limitations, etc.):

Indications for Use Page Atc F

51 0(k) Summary /51 0(k) Statement Attach Summary

Truthful and Accurate Statement. Must be present for a Final Decision x

Is the device Class Ill?
If yes, does firm include Class III Summary? Must be present for a Final Decision

Does firm reference standards? x
(If yes, please attach form from http://www.fda.ctov/opacom/morechoices/fdaforms/FDA-
3654.pdf)

Is this a combination product? 1X
(Please specify category N ,see
http://eroom.fda.gov/eRoomRecj/Files/CDRH3/CDRHPremarketNotification5l OkProgram/0 41 3b/COM
BINATION%20PRODUCT%20ALGORITHM%20(REVISED%203-1 2-03). DOC

Is this a reprocessed single use device?
(Guidance for Industry and FDA Staff - MDUFMA -Validation Data in 51 0(k)s for
Reprocessed Single-Use Medical Devices, http://www.fda gov/cdrh/ode/cquidance/11)6.htm ___)

Is this device intended for pediatric use only? Ix
Is this a prescription device? (if both prescription & OTC, check both boxes.) x I
Did the application include a completed FORM FDA 3674, Certification with Requirements of
ClinicalTrials.g ov Data Bank?
Is clinical data necessary to support the review of this 51 0(k)?
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For United States-based clinical studies only: Did the application include a completed FORM
FDA 3674, Certification with Requirements of Clinical Trials.gov Data Bank? (If study was
conducted in the United States, and FORM FDA 3674 was not included or incomplete, then
applicant must be contacted to obtain completed form.)

Does this device include an Animal Tissue Source?.x

All Pediatric Patients age<=21 __ ____________ x

Neonate/Newborn (Birth to 28 days)____

Infant (29 days -< 2 years old)___________________ x

Child (2 years -< 12 years old)__

Adolescent (12 years -< 18 years old)x

Transitional Adolescent A (18 - <21 years old) Special considerations are being given to this
group, different from adults age 21 (different device design or testing, different protocol
procedures, etc.)

Transitional Adolescent B (18 -<= 21; No special considerations compared to adults => 21 years x
old) __ _ _ __ _ ___ _ _ _ _ _ __ _I

Is this device subject to the Tracking Regulation? (Medical Device Tracking Contact OC. x
Guidance, http://www.fda.gov/cdrh/comp/quidance/1 69. html) ___ __

Regulation Number Class* Product Code

866.5900 Cystic Fibrosis 2 PFS System, Cystic Fibrosis
Transmembrane Transmem brane
Conductance Conductance Regulator
Regulator (CFTR) gene Gene, Variant Gene
mutation detection Sequence Detection
system

Additional Product Codes:________________________________

K2~~>~ <~Digital Signatuir Concui-enee Table-
Reviewer Sign-Off Jen ife -i~ ~

201 3.1 1j!9 1p4J&-05'00'

Branch Chief Sign-Off
Donna Mr=Roscoe -S
2013.11105 3. ~6?,23 -05'00'

Division Sign-Off
Reena Philip -5-
2013.11.1 916.49:%J9,7-05'00'
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