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This antibody is intended for in vifro diagnostic (IVD) use. 
Ventana@ Medical Systems PATHWAY Anti-c-KIT (9.7) Primary Antibody is intended 
for laboratory use, via light mkxoscopy, for the qualitative detection of KlT protein in 
formatii-ftxed, paraffin-embedded gastmk&stinal sb-omal tumors (GISTS) using either 
an automated imnnmohistochemfstry staining system or a manual assay. It is 
indicated as an aid in the diagnosis of GIST within the context of Ure patient’s dinical 
history, tumor morphology, and other diagnostic tests evaluated by a qualii 
pafholcgiit ft may be used after the diagnosis of GIST as an aa in the setectbn of 
GIST patients who may qualify for imatinib mesybte (Gteev&/Gfivec@) therapy. 

PATHWAY Antt-cXIT (9.7) Primary Antibody is optimized for use on Ventana 
Automated Slide Stainer and for manual appliitton in combination with Ventana 
Medical Systems’ NIEW” DAB Detection Kit and accessories. The dinical 
interpretation of any staining, or the absence of staining, must be complemented by 
morphological studies and evaluation of proper controls. Evaluation must be made by 
a quafifed pathologist within the context of the paknt’s clinical history and other 
diagnostic tests. 

Note: 
The test is not intended as the sole basis for making the diignosis of GIST and is not 
intended as the sole basis for sefeding GfeevedGlivec therapy. The proportion of c- 
KIT negative GIST patients who can respond to GfeevedGlivec has not been 
established. A negatrve result woufd not necessartfr exdude the diagnosis of GIST, 
nor should it predude treatment with GleevedGlivec (14,34,39). 

All of the subjects in the Novartis GleevedGfiiec dinical trials were selected using an 
investigational immunocytodwmical antibody (ICA). None of the subjects in those 
kials were selected using the Ventana PATHWAY Anti-c-KIT (9.7) Primary Antibody. 
The Ventana PATHWAY Anti-c-KIT (9.7) Primary Antibody was compared to the ICA 
on independent sets of samples and found to provide acceptably concordant results. 

Summary and Explanation 

The c-KIT gene was doned and characterized by Yarden et al. in 1987 (38). Its 
oncoprotein product is an approximately 145 kD to 125 kD transmembrane 
glycoprotein which is structurally similar to platelet derived growtfr factor receptor 
(PDGFR). The protein has associated tyrosine kinase activity similar to that of several 
growth factor receptors and to the transfomwg proteins of the src family The coding 
sequence is consistent w’kh an extracellubr Tgand binding domain and an intracellular 
kinase domain. This suggests that cXlT may be involved in signal transducbon when 
bound by its lgand. stem cell factor, and may stimulate mitogenic activity (3, and as 
reviewed in reference 11) 

Normal cellular elements that stain positivety for c-KIT indude interstitial cells of Cajal 
(ICC), mast cells, breast epithelum, and skin basal cells (35). In addition to GISTS, 
other neoplasms that may express C-KIT include seminoma. melanoma, ,a small 
subset of breast caranomas. and small cell lung carzktoma (10,18,35) Unexpected 
positive and negative staining results are drscussed In The Purpose of Daily Quafii 
Control section of this insert. 

PATHWAY Antic-KIT (9 7) Primary Antibody contains a purified rabbd monodonal 
antibody drrectecl against an intracellular domain of the c-KIT oncoprotern. The 
immunogen is a synthetic peptrde from the intracellular C-terminal domain of human 
CD1 17/c-KIT protein The molecular weight of the anmen recognized by the antibody 
on Western blots is approxmately 145 kD 

The Role of KIT Gene Mutations in the Development of GISTS 

In their landmark 1998 publtcatiin, Dr. Hirota and his colleagues established not only 
that GISTS express KIT, but that KIT gene mutatrons are present in these tumors 
Furthermore, they showed that the resutting mutant KIT isoforms demonstrate krnase 
activity in the absence of stem cell factor, the natural fgand for KIT (17). These 
observations have been confirmed by a growing number of groups and it is now 
estabkshed that KIT mutations are present in ~85% of GISTS (11. 16,24, 30,31) The 
majority of mutabons occurs in exon 11 (65-70% of GISTS) and indudes a wide range 
of deletms, insertions, point mutations, or combinabons thereof An 
insemonlmduplicaton of six base pairs in exon 9 is found In -15% of GISTS. almost 
exdusrvely in those anstng in the small Intestine Mutations also occur in exons 13 

and 17, but are much rarer (11.12). Regardless of the exon involved, KIT gene 
mutations in GISTS are invariably in-frame and, when doned and expressed in vitro, 
have constitutive kinase activation. Moreover, phosphorylation of KIT (a marker of 
kinase activation) is consistently detectable in GIST tumor extracts, supportfng a direct 
role for KIT in intracellular signaling (31). There are GISTS however that do not have 
detectable KIT gene mutahons and may therefore be driven by activation of other 
signaling pathways (14.31). It should be noted that activating mutations of KIT also 
occur in other human malignancies, most commonly in mast cell tumors and 
seminomas (11). 

Targeted Therapy of GISTS with the Tyrosine Kinase Inhibitor lmatinib Mesylate 
(GleeveclGliiec) 

lmatinib mesyfate (STl571; GleevedGlivec) is a 2phenytpyrimidine derivative that 
btocks the binding of ATP to ABL kinase. Developed by Novartts Pftarmaaautical 
Corporation in colfabomtbn with Dr. Brian Dmker (Oregon Heafth L Sckmce 
University), thii drug has received wortdwkfe attention for its effectiveness against 
chronic myebgenous leukemia (CML). The BCR-ABL fusiin gene product of the 
Philadelphii chromosome in CML is responsible for driving tumor proliferation. More 
than 85% of chronic phase CML patients taking one oral dose per day achieve a 
complete hematologic response and many reach a complete cytogenetic remissin (7, 
20). Several excellent reviews on fhii topic have been published (22,27). lmatfnib 
mesylate received FDA approval for the treatment of CML in May, 2001, and received 
approval for its second indiition, GIST. in February 2002. 

Imatinib mesylata is not perfectly spec%c and inhibits tyrosine ldnases that are closely 
related to ABL, induding ARG (ABL-rebted kinase), PDGFRa and PDGFRp 
(GleevedGlivec package insert). In 1999. Dr. Michael Heinrich (Oregon Health 8 
Science University) demonstrated that imatinib mesyfate is a potent inhibitor of KIT in 
vifro (13). Importantly, the drug was equally effective against wild type KfT and a 
mutant isoform commonty found in GISTS (point mutation in exon 1 I). During the 
same year, Dr. Jonathan Fletcher (Brigham &Women’s HospitakDFCI) showed that 
the drug could inhibit the growth of a GIST cell line (36). Based in part on these pm- 
dinical tindiis, a patient with GIST metastatjc to the frer was granted mmpassfonate 
use of imatinib mesylate in March, 2OC0. Within a matter of weeks tfre m&stases 
showed an overall size decrease of 75%. with 6 of 28 hepatic lesions no bnger 
detectable on follow up MRI scans after 8 months of therapy. This dinical response 
correlated with near complete inhibition of [18Fj8uorodeoxyglucose uptake cn PET 
scan. Post-treatment biopsy showed a marked decrease in tumor celk~brity and 
extensive myxoki degeneration. lmatfnib mesylate was well tolerated in this patient 
and all cancer-related symptoms disappeared (19). 

The success in treating the first GIST patient with imatinib mesylate qukzkly led to a 
mutticenter trial (CSTlB2222) that induded the Dana Farber Cancer Instttute, Fox- 
Chase Cancer Center, Oregon Health 8 Science University, and the University of 
Helsinki. Results of thii phase II trial were reported at the 2001 and 2002 meetings of 
the American Society of Clinical Oncology (2.23) and recently published (6). Wii a 
minimum followup of six months, partial responses (50% or more tumor shrinkage) 
were ObSeWd in 54% of patients, and an additional 28% had stable disease Disease 
progression was seen in onty 14% of patients (6). 

Similar results were reported for the EORTC Soft Tiisue and Sarcoma Group phase I 
study of imatinib mesylate for patients with advanced soft tissue sarcomas, induding 
GISTS (37). Forty patients, of whom 36 had a GIST, were treated with dose levels 
from 400 mg to I@30 mg daily, witft therapy continuing until progression, unacceptable 
toxicity, or patient refusal to proceed. Substantial activity was seen only in the GIST 
patients. with 19 of 36 patients having a partial response and only 7 failing therapy 
during 9 months of follow-up NonGIST patients did dramatically worse, with no 
documented responses in that treatment popubtion. Based on the results of the 
CSTtB2222 trial and the EROTC trial, imatinib mesytate was approved by the FDA for 
the treatment of unresectable and t-r&static GIST on February 1.2002 

Clinical Significance 

GISTS arise predominantly in the stomach (60%) and small intestine (25%) but also 
occur in the rectum (5%) esophagus (5%) and a variety of other locations (5%). 
induding appendix, gallbladder, mesentery and omentum (reviewed in 11 8 24) 
Affected patients range in age from the teens to the 90’s. but the majority are older 
and the peak is around age 60. A slight male predilection has been obsenred in next 
studres. There are no solid fuures on the true incidence of GISTS. but it is estimated 
that -4,500 new cases are diagnosed each year in the United States. 

Most GISTS are comprised of a fairly uniform population of spindle cells (70% of 
cases), but some are dominated by epithekoid cetts (20% of cases) and most of the 
remainder have a mixture of these two morpholcgies (9, 24). The spindle cells are 
usually arranged in short fasddes, but can be aligned in a strikingly schwannian 
pattern with prominent nudear palisading. Approximately 5% of cases have prominent 
myxoid stroma. Occasional tumors have a neuroendocrine took that resembles either 
paraganglioma or carcmoid. Significant nudear atypia rs uncommon. 

200407-31 Page 1 of 9 19769EN Rev B 



Because GISTS have a relatively broad morphof@ spectrum, the differential 
diagnosis includes a number of mesenchymal, neural, and neuroendocrfne neoplasm 
that occur in the abdomen. These include teiimyorna, leiomyosarroma, 
Schwannorna, malignant peripheral nerve sheath rumor. infTammatory myofibroblastic 
tumor, fibromatosis. neuroendocrine tumors (carcinoid and istet cell), malignant 
mesofheliima, angiosarcoma, and sarcomatoid Glrcinoma. Recent success m 
treatmg GISTS with irnatinib mesylate has placed new emphass on the importance of 
making this dragnosis accurately. Fibrornatosis ard leiomyosarcoma are two tumors 
that are not infrequently mistaken for GIST. 
In 1998, Drs. Seichi Hirota (Osaka Unrversity) and Lars-Gunnar Kindblom (University 
of Gothenburg) each independently observed that GISTS express the receptor tyrosine 
kinase KIT (CD117) (17,Zl). Therr observabons provided a due to the possible cell of 
origin for GISTS, namely the interstitial cells of Cajal (ICC). These inconspicuous, 
dendrttic-fike cells are widely distributed throughout the muscularis proprta of the 
esophagus, stomach, small and large bowel. They play an important role in gut 
motility by regulating slow-wave contractions. Like GISTS. ICC express KIT and tfre 
majority are also positive for CD34. The hypothesis that GISTS are pafbogenetically 
related to ICC in the gut wall, as proposed by both Dr. Hirota and Dr. Kmdbfom. is now 
widely accepted (17.21). 

Subsequent studies from a large number of diiemnt laboratories have confirmed that 
KIT is the single most specific marker of GISTS. lmmuncdetedable KIT is present on 
the cell surface and/or cytopfasm of GIST tumor cells in approximately 90% of cases. 
In the vast majortty of tumors KIT expression is strong and uniform. but some cases 
show only focal positjvii, and KIT is absent in a small subset (5%) of tumors tfrat are 
otherwise morphobgically and immunophenotypically consistent with GIST. Among 
KIT-positive GISTS, CD34 expression is detectable in 60-7U% of cases, while 3640% 
are positive for smc-ofh musde actin (SMA). and 5’T6 for S-100 protein. None of these 
antigens are specilic for GISTS. Desmin expression in true KlT-positive GISTS is 
extremely uncommon (l-2% of cases) and is usually focal (9,24,25) 

PRtNCiPLES AND PROCEDURES 

PATHWAY Antic-KIT (9.7) Primary Antibody is a rabbit monodonal antibody which 
binds a site on the internal domain of the KIT oncoprotein in paraffin-embedded tissue 
sections. The specific antibody is localized by a biotfnconjugated secondary antibody 
formulation that recognizes rabbit and mouse immunoglobulins. This step is followed 
by the addition of a streptavrdmenzyrne conjugate that binds to the biitfn present on 
the serxmdary antibody. The specific antibody-secondary antibody-streptavidin- 
enzyme complex is then visualized witfr a precipitating enzyme reaction product. Each 
step is incubated for a precise time and temperature. At the end of each incubation 
step, sections are washed to stop the reaction and remove unbound rnatertal that 
would hinder the desired reaction in subsequent steps. Results are interpreted using a 
light microscope and aid in the differential diagnosis of pathophysiologiil processes, 
which may or may not be assodated with a partiarbr antigen. 

The use of Ventana Medical Systems prediiuted PATHWAY Anti-c-KIT (9.7) Primary 
Antibody and ready&use detecb;on kits, h combination wifh a Ventana Automated Slide 
Stainer, reduces the possibilii of human error and inherent variabilii msufting frcm 
individual reagent dilution. manual pipetkng, and manual reagent appliition. For further 
information refer to the Ventana Automated Slide Slainer Operator’s Manual. 

Histological tissue preparaboms have the advantage of intact tissue morphology to aid 
in the interpretation of the c-KIT positivity of the sample. All histological tests shoukl 
be interpreted by a speck&t in gastrointestinal tumor morphology, and/or pathology, 
and the results should be used in conjunction with other dinical and laboratory data. 

MATERlALS AND METHODS 

Reagents Provided 

PATHWAY Antrc-KIT (9.7) Primary Antibody (done 9.7) consists of one 
dispenser of c-KIT primary antibody (rabbi monodonal) and contains 
approximately 5 ml (50 test) of prediluted reagent. The dispenser contains 
appmxrmately 25 pg of antibody in Tns buffer, pH 7.5, with carder protein non- 
ionic detergent, and 0.09% sodium azide as a preservative. The antibody is 
drrected against a synthetic pephde from the C-terminal (cytoptasmic) domain of 
the KIT oncoprotein 

PATHWAY Antic-KIT (9.7) Pnrnary Antibody rs obtained from cell culture 
supematant Total protein concentrabn is approximately 14 mg/ml. Specific 
antibody concentrabon is approxmrately 5 @ml PATHWAY Anti-c-KIT (9 7) 
Primary Antibody is rabbit immunoglobukn class IgG There is no known 
irrelevant antibody in the preparation The specificity of the antibody was 
demonstrated by Western blot analysis and by immuno inhibition assay where the 
immunostain was inhibited with the immunrzing c-KIT peptide 

Reconstitution, Mixing, Dilution, Titration 

Ventana Medical Systems’ PATHWAY Antic-KIT (9 7) Primary Antibody is 
optimized for use on Ventana Automated Slide Stainers and for manual 

appliition in combination with Ventana NIEW DAB Detection Kit and 
accessories. No reconstituuon, mixing, dilution, or titration is required. Further 
dilution may resuit in loss of antigen staining. Any such change must be validated 
by the user. Diierences in tissue processing and technical procedure in the 
user’s laboratory may produce signifrrnt variability of resub, necessitating 
regular perfomrance of “in- house’ controls (see Quality Control Procedures, page 
4) 

C. Materials and Reagents Needed But Not Provided 

The following reagents and materials are required for staining but not provided 
with PATHWAY Antic-KIT (9.7) Primary Antibody: 
1. 
2. 
3. 
4. 
5. 
6. 

7. 
8. 
9. 
10. 

11. 
12. 

13. 
14. 

15. 

16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 

27. 

Negative tissue control sfide (normal colon~tissue) 
Ly$;zue control slide (GIST tissue) 

Microscope slides, sihntzed or pofylysine-coated 
Drying oven capable of maintaining a tenmerature of 70°C * 5°C. 
Bar tie labels for Automated Slide Stainer use (Ventana h4ediil 
Systems, inc. Cat No. 451801 for negative control and any one of Cat No. 
451-601 through 451451 for PATHWAY Antic-KIT (9.7) Primary Antibody) 
Xylene (hiitologiil grade) 
Ethanol or reagent alcohol (histological grade) 
Deiiized/dititted water 
Ventana Automated Slide Stainer: 
-Ventana NexEp Stide Staining System, or 
-Ventima BenchMarkN srd Staining System, or 
-Ventana Bend&tarkTy XT Slide Staining System 
Ventana Medical Systems NIEW DAB Detection Kit 
Ventana APK Wash Solution Concenbate (10X) (NexES IHC automated 
slide stainers) 
Ventana EZ Prep= Solution Concentrate (10X) 
Ventana Cell Conditioning 1 (Ccl) Solution Predilute (BenchMark and 
BenchMark XT automated slide stainers) 
Ventana Low Temperature Liquid CoverslipTy Solution Pm-dilute (NexES 
IHC automated slide stainers, or Ventana High Temperature Liquid 
Coverslip Solution Predilute (BenchMark and BenchMark XT automated 
slide stainers) 
CONFIRMTU Negative Control Rabbit lg 
Mounting Medium: Permanent Mounting Medium for use with DAB 
Cover Glass 
Light microscope (2080X) 
Staining jars or baths 
Timer (capable of 2-10 minute intervals) 
Wash bottles 
Absorbent wipes 
Ventana Hernatoxylin or Nudear Fast Red Counterstain 
Ventana Bluing Reagent 
Dedoakktg Chamber, Dgital Pressure Cooker (Biocare Medical) (NexES 
IHC automated slide stainers) 
Tiiue Tek” sfiie rack (&care Medical) 

Storage and Handling 
Store PATHWAY Anti-c-KIT (9.7) Primary Antibody at 2” to 8°C. Do not freeze. 

Replace he cap and store dispenser in an upright position when not in use on the 
instrument This will insure proper reagent delivery. Use care to avoid damagirg 
dispensers. 

PATHWAY Anti-c-KIT (9.7) Primary Antibody should be allowed to stand at least 30 
minutes at room temperature prior to use. PATHWAY Anti-c-KIT (9.7) Primary 
Antibody must be returned to storage conditions identifmd above immediately afler 
use. 

Every PATHWAY Anti-c-KIT (9.7) Primary Anbbody dispenser is expkation dated. Do 
not use reagent beyond expiration date listed on the antibody dispenser label for the 
prescribed storage method. Any storage condiins other than those spe&ed in thii 
product information sheet must be validated by the user. 

Indications of Instability 

When property stored, the reagent is stable through dating indicated on the label. 
There are no obvious signs to indicate instability of this product. However. posrtive 
and negative controls should be run simuftaneously with unknown specimens. 
Positive controls assure that the specimen staining was canted out conectfy. Negative 
reagent controls are used to assess non-specifii staining whii must be taken into 
consideration when interpreting results. Decrease in staining intensity of positive 
control material may indicate reagent instability. If thrs is observed, contact Ventana 
Medical Systems Customer Care (800-227-2155). 
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Specimen Collection and Preparation for Anatysis 

Formalin-fixed, paraftinembedded tissues are suitable for use with PATHWAY Antic- 
KIT (9.7) Primary Antibody when used with Ventana /VIEW DAB Detection and a 
Ventana Automated Sltde Stainer, or manual application 

ihe recommended fixative is 10% neutral buffered fom\alm. The amount 
recommended B 15 to 20 times the volume of tissue No fixative wtll penetrate more 
than 2 to 3 mm of solid Issue or 5 mm of porous tasue in a 24 hour period. A 3 mm or 
smaller section of tissue shoukl be fixed no less than I2 hours and no more than 24 
hours. Fixation can be performed at room temperature (15-25°C) (37). 

Properly fixed and wnbedded tissues expressing the an@en will keep at least 2 years if 
stored in a cod place (1525°C). The Cliikal Laboratory lmpmvement Act (CLlA) of 1988 
requires in 42 CFR 493.1259(b) lbat 7he laboratoiy must r&ii stained slides at least ten 
Yearsfromthedateofexaminationandre~hspednlenMocksatleast~oyearshomIhe 
date d examinabn’ (4) 

Approximately 5 pm thick sections should be cut and picked up on glass slides. The 
slides should either be silanized or coated with a polylysine compound. Tissue should 
be dried by placing the slides in a 70°C (% 5°C) oven for at least two hours, but not 
longer than 24 hours (33). Studii at Ventana Medical Systems, Inc. it-&ate unbaked 
cut tissue and cell line sections affuted to glass slides and stored at room temperature 
are stable for I2 months. Each laboratory shouki validate the art slide stabilii for 
their own laboratory use. 

Manual Deparaffinization Procedure 

Required when using the NexES IHC automated slide stainers, manual staining 
methods, or if deparaffinization is not selected on Ihe Be&Mark or the BenchMark 
XT automated slide stainer 
1. For insbuctions on when to label slides w&b bar code label, refer to the 

lnsbuctions for Use section of the spe&c automated slide stainer. 
2. Immerse the slides sequentially in 3 xylene baths for 5 * 1 minutes each. 
3 Transfer the slides to 100 % ethanol and immerse sequentially in 2 baths for 

3 f I minutes each. 
4. Transfer the slides to 95% ethanol and immerse them in a bath of this solution 

for 3 i I minutes 
5. Transfer the slides to 80% ethanol and immerse them in this solution for 3 f I 

minutes. 
j. Transfer the slides to a bath of deionized or diitilled water and dip a minimum of 

IO times 
7. Transfer slides to APK Wash (IX) solution or buffer solution as appropriate. For 

APK Wash solution. the slides should remain until you are ready to perform the 
stainmg run. For buffer solution, the slides should remain until you are ready to 
perform the antigen unmasking procedure. Do not allow the slides to dry. 

Sliies stamed on the BenchMark or Be&Mark Xl automated slide stainers can be 
deparaftinized on the instrument If this option is selected, barcode slides and place 
them on the instrument If the option is not selected follow the Manual 
Depawffmization Procedure above. 

Manual Antigen Unmasking Procedure 

Antigen enhancement (cell conditioning) procedure (for tissue slides to be stained on 
NexES IHC. or manual methods). 
I. 
2. 

3. 
4. 

5. 

6 

7 
d’ 

Prepare the Dedoaking Chamber for use. 
Place the pan into the chamber. NOTE: Make sure that the outside of the pan 
is completely dry prior to placing it in the chamber. If the outside of the pan is 
wet, the pressure mker will make a aaddrg noise and any water in the 
chamber will cause a malfunctii. 
Align the handles of the pot with the handles of the chamber 
Fill the pan with 500 ml of deionized water and place the heat shield, (circular 
screen). in the center of the pot (the heat shield keeps the pbstic containers 
from warping) 
Place each Tissue Tek staining dish, filled with 250 ml of Cell Conditioning 
Solutin I Predilute. CC1 (pH 8.5). and the appropriate slides on the heat 
shield which is placed In the center of the pan. Up to 2 axltainers may be 
placed in the chamber, but make sure both are touching the heat shield. 
Put the Dedoakicg Chamber lid on and secure. (Algn the open arrow with the 
white doi,on the pan handle. Gnp the kd handle, and rotate clockwise to the 
dosed position. When the Cd is locked In the proper posItion. the Vent Lever 
will lower the weight on the vent nozzle ) 
Turn the rheostat to IO and lock into place (approximately 120°C). 
Turn on the Dedoaking Chamber and monitor until the pressure reaches 17-25 
psi and the temperature IS 120” - 125” C. Once the Decloakmg Chamber 
reaches the desired temperature. time for 2 Iminutes using a calibrated manual 
timer, as the Decbaking Chamber bmer is not ‘real-time’ consistent. When the 
manual timer goes off, turn the Decloaker timer to the off postiton The heat 

9 

10. 

II. 

12. 

13. 

will turn off and the light will turn from ‘heat on” to ‘keep warm’. NOTE: 
Technician must monitor temperature and pressure conditions to confirm 
desired specifications are met 
Once tie cell conditioning procedure is completed, turn off the Decloaking 
Chamber. 
The technician can monitor the declining pressure by periodically checking the 
pressure gauge. When pressure reaches 0 psi, the Decloaking chamber can 
now be opened safely. Rotate the lid ccunterclockwlse and remove it slowly, 
allowing steam to escape away from your hand. NOTE. Be very careful when 
opening iii, as surface and liquid temperatures remain high. 
Remove the container of slides from the pan and place slide holders containing 
processed sliies in a container of room tempetature deionized water. 
Once rinsing is complete. place the sliies in a Tissue Tek slide rack filled with 
deionized water for maintaining hydration while sliies are barcoded. One by 
one, remove the slides from lhe slide tab, blot the frosted end dry. ensuring 
the tissue sectbns do not dry during the process. Label the slide with the 
appropriate barcode label, and return it to the sliie container. Repeat lhii 
process for all slides. 
Once all slides have been barcoded. empty the deionized water from the slide 
container and refill it with 1XAPK Wash. Slides should remain in thii solutior~ 
until ready to perfofom\ stainiq run. 

NOTE: Slides must be stained within 4 hours of being cell conditioned. They may be 
~fleffhwashsdution~uptD2hours~necessary,aslongastissueisnotalcmedbdry. 
Blot-dry frosted end of processed tissue slides, ensuring that the tissue sectkms do not 
dry. Properly label processed sliies with bar codes and play in Wash Solution until 
ready to load on Ventana NexES IHC automated slide stainer or manual staining 
application. 

WARNINGS AND PRECAUTlONS 

I. 
2. 

IO 

Thii antibody is intended for in vitro diagnostic use. 
Take reasonable precaubons when handling reagents. Use disposable gbves 
when handlii suspected carcinogens or toxic materials, for example xylene, 
formaldehyde, or DAB 
Do not smoke, eat or drink in areas where specimens or reagents are being 
handled. 
Avoid contact of eyes and mucuus membranes with reagents. If reagents come 
in contact with sensitive areas, wash with copious amounts of water. 
Patient specimens and all materials coming into contact with them should be 
handled as if capable of tmnsmittirg infection and disposed of with proper 
precautions. Never pipette by mouth and avoti axltad of reagents and 
specimens with skin and mucous membranes. 
Avoid micrc4iil mntamination of reagents as this could produce incorrect 
R?SUlts 
InaJbation times and temperatures other than those specified may give 
erroneous results. Any such change must be validated by the user. 
The reagents have been optimally diluted and further dilution may result in loss 
of antigen staining. Any such change must be validated by the user. 
When used according to ‘Mn~cMns, thii product is not dassified as a 
hazardous substance. The preservative in the reagent is sodium azide (NaNa). 
Symptoms of overexposure to NaN3 indude skin and eye irritation, and irritation 
of mucus membranes and upper respiratory tract The concentration of sodium 
azide in this product is less than 0.1% and does not meet the OSHA aiteria for 
a hazardous substance. Build-up of NaN3 may react witi lead and copper 
plumbing to form highly expbsiie metal azides. Upon disposal. flush with large 
volumes of water to prevent aztde aaxlmulation in plumbing 
Consul local or state author&s with regard to recommended method of 
disposal. 

INSTRUCTlONS FOR USE 
Step by Step Procedure 
PATHWAY AnEcXlT (9.7) Primary Antibody was developed for use on a Ventana 
Automated Slide Stainer and for manual application in combination with Ventana 
Medical Systems’ Detection Kits and accessories Recommended staining protocols 
for the Ventana Automated Slide Stainer are listed in Table 1 below. The parameters 
for the automated procedures can be displayed, printed. and edited aazording to the 
procedure in the Ventana Automated Slide Stainer Operator’s Manual. Other 
operating parameters for the Automated Slide Stainers have been preset at the 
factory. Manual application must follow the prescribed protocol for optimal staining 
E.UltS 

The procedure for staining PATHWAY Antic-KIT (9 7) Primary Antibody on the 
Ventana Automated Slii Stainer is as follows. (Refer to the Operabr’s Manual for 
specific details on the operation of the Ventana Automated Slide Stainer) 

NexES IHC Automated Slide Stainers 
Antigen Unmasking Required: 
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Shdes are deparaflinized through a series of xylene and gradient alcohols to 
water and appmptite buffer (see Manual Deparaftin Procedure, above). 
Perform antigen unmasking procedure (see Manual Antigen Unmasking 
Procedure, above) and transfer sides to APK Wash (lx) 
Load the PATHWAY Anti-c-KlT (9.7) Primary Antibody dispenser, appropriate 
detetin kii dispensers and required accessory reagents onto the reagent tray 
and place them on the NexES IHC automated slide stainer Check bulk fluids 
and waste. 
Each slide must be labeled with the appropriate bar code specifying the staining 
procedure and PATHWAY An&c-KIT (9 7) IPrimary Antibody. The slide bar 
codes should be applied after the antigen enhancement procedure. Dry the 
painted end of the slide and then apply the PATHWAY Antic-KIT (9.7) Primary 
Antibody slide bar code. 
Load the deparaffinlzed, anNen unmasked labeled slides from the APK Wash 
(1X). Avoid tissue drying. 
Initiate the staining run. 
lf counterstain is selected, it will be applied to the slide and incubated with 
mixing for 2 minutes at 37°C. 
Mount and coverslip per standard laboratory practice for DAB. 

lable 1. Recommended Pro&ok for PATHWAY Antic-KIT e.7) Primary 

step 
- 

I. 

- 

!. 

- 

3. 

- 

1. 

- 

5. 

- 

6. 

- 

7. 

L 

8. 

Jntigen 
EnhancemenU 
%ll 

Endcgenous 
peroxidase 
block 

PATHWAY 
Anti-c-KIT 
[9.7) Primary 
Biitinylated 
goat anti-r&b 
IgG 
Streptavidin- 
horseradish 
pemxidase 
conjugate 

Substrate/DAt 
chromogen 

Copper 
enhancer 

1 dispense 
(drop) enhancer. 
4 min. 37°C 

Hematoxylin 
counterstaii 

1 diipense 
(drop) stain, 2 
min, 37°C 

Antibody 

NexES% 

CC1 sorn, 2 min. 
Decbaking 
Chamber, 120°C 
Online, 4 min. 
37°C 

Plaiform I Method 

Benchmarks or 
~1chMarkxT 

CC1 sorn, 60 min, 
online (std.), 100°C 

Online, 4 min, 42°C 

1 dispense 
(drop) antibody. 
32 min. 37°C 
1 dispense 
(drop) reagent 8 
min, 37°C 

1 dispense 
(drop) mjugate. 
8 min. 37°C 

1 dispense (drop) 
antibody, 32 min, 

42°C 
1 dispense (drop) 
reagent 8 min, 

1 dispense (drop) 
conjugate, 8 min, 
42°C 

1 dispense 
(drop) reagents, 

1 dispense (drop) 
reagents. 8 min, 

Ll2Y.c 
1 dispense (drop) 
enhancer, 4 min. 
42°C 

1 dispense (drop) 
stain. 2 min 
(Ben&Mark) or 4 
min (BenchMark 

xTL4;!“C 

Manual Method 

I dispense (drop) 
of reagents, 4 min, 
RT 
1 dispense (drop) 
of enhancer, 4 
min. RT 

1 dispense (drop) 
of stain, 8 min, RT 

BenchMark or BenchMark XT Automated Slide !#ainen 
1. The PATHWAY Antic-KIT (9.7) Primary Antibody dapenser. appropriate 

detection kit dispensers, and required accessory reagents are loaded onto the 
reagent bay and placed on the Ventana Ben&Mark or BenchMark Xl Check 
bulk fluids and waste. 

2. Each slide must be labeled with the appropriate bar code specifying the staming 
procedure and PATHWAY Antic-KIT (9.7) Primary Antibody. 

3. Initiate the staining run. 
4. If counterstain is selected, It will be applied to the slide and incubated with 

mixing for 2 minutes (BenchMark) or 4 minutes (BenchMark XT) at 42°C. 
5. Mount and coverslip per standard laboratory ipractice for DAB. 

Ccl sorn, 2 min. 
Dedoaking 
Chamber, 12OOC 
3% H202,lO min, 
Room 
Temperature (RT. 
20-28°C) 
1 dispense (drop) 
of antibody, 10 
min. RT 

1 dispense (drop) 
of reagent 10 min. 
RT 

1 dispense (drop) 
of conjugate. IO 
min, RT 

For All Instruments 
1. Start the staining run 
1. At the completion of the run, remove the slides from the automated slide stainer 
3. For /VIEW DAB detection, wash in a mild dishwashing detergent or alcohol to 

remove the coverslip solution; dehydrate, clear, and coverslip w’ti permanent 
mounting media in Ihe usual manner 

PATHWAY Anti-c-KIT (9.7) Primary Antibody Manual Assay Procedure: 

For the manual application using PATHWAY AntiKIT (9 7) Primary Antibody and 
detectim reagents the reagent dispensers are manually dispensed to give a reprodudble 
drop volume. 

Note Each drop from the dispenser delivers -100 pL. An avemge tissue sedion on a sltde 
should require two dmps for adequate coverage. 
1. 

2. 
3. 

4. 

5. 

6. 
7. 
8. 

9. 
10. 
11. 

12. 
13. 
14. 

15. 
16. 
17. 

18. 

19. 
20. 
21. 

22. 
23. 
24. 

Slides are chemically deparaffmi& thmllgh a series of xylene deanng reagents, 
then through a series of gradient alcohols to water (see section Manual 
Depatafliniition Procedure. page 3). 
Note: Slides must be txnizonbl. cm a flat surface, when applying the reagents. 
Tap off excess liquid. Using a knt-free tissue (S&I as Kiiipe or gauze pad), 
carefully wipe around the specimzn to remove any remaining liquid and b keep 
reagents w&ii the presaibed area. 
Applv encugh vohrme of the endogenous pemxidase blc& (inhe reagent) b 
cover the spehen and incubate for 10 minutes at mom tamperature (20-28°C). 
Slidesarethen~indeionizedwatetandpbcedinaDedoakingChambetkx 
the ant&n enhancement procedure using Ventana’s CC1 ccl conditioning s&tion 
as desaibed in se&n II. F.. Qecimen CoAection and Pnzpar&n for analysis. 
RiitheskdesinAJ’KWashSoMion. 
Tapoffexcessbufferandwipeslidesasbefore. 
Apply enuugh volume of PATHWAY Anti-cm (9.7) Primary Anl&ody b cover the 
specjm and Incubate for 10 minutes at RM(II temperature. 
RinselhesfideshAPKWashSolutico. 
Tapoffexcesst&ferandwipa.sf&asbefore. 
ApplVenoughvdumeofIheMM(Biotin~~lgreagentbawerthespedmen 
and&Y.It!&!brlOmkUl@.atlC0mkXlpXIture. 
Rinsethesf~~inAPKWashSolutkm. 
Tapoffexcessbufferandwipes!desasbe&. 
Apply enough v&me of the NIEW SAHRP to cover the specimen and inc&ate kx 
10 mimrtes at room tempemture. 
Rkse the slides in APK Wash Sol&m. 
Tap off excess tuffer and wipe slii as before. 
Mix equal vobmes of the NIEW DAB and the NIEW DAB Hh reagents together in 
a &an tube. 
Apply enough v&me of the DABA-lfi mLxture to cover lhe specimen and incubate 
for4 minutes at mum temperature. 
Rinse the slides in APK Wash Solti. 
Tap off excess buffer and wipe slides as before. 
Apply 1 drop of Ihe NIEW Copper reagent and .ncubate Ihe slit for4 minutes at 
room temperature. 
Rinse the sr&s in APK Wash sokmon b complete the manual staining pmbxd. 
Counterstain with hematoxyiin. 
Mount and coverslip per standard laboratory practice for DAB. 

Quality Control Procedures 

Differences in tissue processing and technical procedures in lhe user’s laboratory may 
produce sign&ant variability in results, necessitating regular performance of in-house 
controls in addition to the following procedures. Consult the quality control guidelmes 
of ‘Special report: Qualii control in lmmunohistochemist (8) and/or the Pmposed 
NCCLS guideline for IHC (29) 

Positive Tissue Control 

A positive control tissue fixed and processed in the same manner as the patient 
specimens must be run for each set of test conditions and with every PATHWAY Anti- 
c-KIT (9.7) Primary Antibody staining procedure performed by the insbument Thii 
tissue should contain both positive staining celt&ssue components and negative 
cell/tissue components and serve as both the positive and negative amtrol tissue 
Control tissues should be fresh autopsy/biopsy/surgical specimens prepared and fixed 
as soon as possible in a manner identical to test seclions. Such tissues may m&oral1 
steps of the analysts, from tissue preparation lhmugh staining 

A tissue with weak positive staining is more suitable than sbcog positive staming for optimal 
qttari amtrol and to detect minor levels of reagent degradation. l&ally. a tissue which is 
knowntohaveweakbutpos~stainingshouldbechosenlo~rethat(hesystemis 
sensitive to small amounts of reagent degradation or problems wfth the IHC metikgy. 
Generally, however, ne0plaz.t~ tissue that is positive for c-KlT is stnmgfy positive due to the 
nature of ihe pathology An exampie of tissue to use as a positive co&l with PATHWAY 
Antic-KIT (9.7) Primary Antibody is GIST tumor demonstrating positivity for c-KIT and 
containmg normal colon tiisues with weakly positively staining ICC. 

The postive stainmg cell&ssue components (cell membrane and/or cytoplasmlc 
staining of neoplastrc cells) are used to confirm that PATHWAY Antic-KIT (9.7) 
Primary Antibody was applied and the insbument or manual assay functioned properly 
It is benefidal to perform cXlT staining on tumor ms that include normal mucosa 
because the few mast cells and weakly positive ICC that may be present will also 
stain poslhvely and serve as internal positive controls (1) 
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Known positive tissue amtrok skwld only be utilized for mcmitorirg fhe correct 
padormam of processed tissues and test reagentr,, NOT as an aid in fonnulabng a 
specik diagnosis of patient samples. If Ihe pusitive tissue contmts fail to demonstrate 
positive staining. results with the test spedmens shcuM be considered hvald 

Negative Tissue Control 

Use a tissue control known to be fixed, processed and embedded in a manner 
identical to the patient sample(s) with each staining run to verify the specifiity of 
PATHWAY Antic-KIT (9.7) Primary Antibody for demonstration of c-KIT. and to 
provide an indicabon of specific background staining (false positive staining). The 
variety of different cell types in most tissue sections can also be used by the 
hboratorian as internal negative control sites to verify PATHWAY Antic-KIT (9.7) 
Primary Antibody performance specifiitions. However, thii should be verifii by the 
user. For example, the same tissue used for the positive tissue control (GIST tumors) 
may be used as the negative tissue controt. The norrsfaiikg compenenb (sumxmdi 
stroma.Maodvessels,andepitherum)shoulddemo~~~ofspecificsfdning, 
and pmvlde an indii of spedfic background staining. Altemativdy normal colon is an 
adequate negative ambol tissue. H spe4c staining occurs in the negative tissue conbol 
(other than mast cells and ICC), results with the patient specimens shoukf be cw&lered 
invalid. 

Nonspecific Negative Reagent Control 

A negative reagent control must be run for every tissue bkck stained to ati in the 
interpretation of each pa&ant result A negative reagent co&of is used in place of the 
primary antibody to evaluate nonspecific staining and allaw better interpretation of 
specific staining at the antigen site. Thtt provides an fndiitbn of nonspecitic 
background staining for each slide. In place of the primary antibody, stain the sliie 
with CONFIRM Negative Control Rabbit lg. a rabbit negative oMrol IgG. Rabbit 
negative control lgG is the ideal negative control because it is nonimmune, and 
pmcessed in the same way as the primary antibody. Buffers could also be used as a 
nonspecific negattve reagent control. Buffer alone is a less desirable alternative to the 
previously described negative reagent control. The dilution factor and incubation 
period for the negative reagent control should comapond to that of the primary 
antibody. 

When panels of several antibodies are used on serial se&ms, the nega@fety staining 
areas of one skde may serve as a negakverhon-speafic biii badgrwnd conbot for 
other anbbodii. 

Jnexplained Discrepancies 

Unexplained diipancies in control results shoukl be referred to Ventana Medical 
Systems Customer Cam (800-227-2155). If qualii controt results do not meet 
spec%cettons, patient results are invalid. See the l~roubleshooting section of this 
insert for additional information. 

Assay Verification 

Prior to tiil use of this ankbody in fhe users hbomtory or if there is a change of bt 
number, the spec%&y of the antibody shoukt be ver@xt by staining a number of positive 
and negative tissues with known pedomrance charaderiskcs. Refer b the quafii omtml 
pmcedums pmvbusly outhed in thii se&a of the product .krsert and b the qt.tdii control 
recmmdafions of the CAP aartitica~ program for immund-ri&&remisky (4) an&r fhe 
NCCLS IHC guideline (29). These quality omboi tests shcufd be repeated for each new bt 
wwhenevecthere6acha~ofbtnumberofoneofthereagentsina~~setora 
dwge in assay parameters. QuaMy amtml cannot be meaningfully pedcmwd on an 
indiiual reegent it isobtion since the matched reagents. along with a defined assay 
protcal, must be tested in unison before using a kit for diiical purposes. Tcssues ksted in 
the Performance Characteristics sedbn of thii peck*e insert are sukabie for assay 
Vwikabon. 

Assay veticatkm on a daily basis may be accompkshed through the proper use of the 
above-mentioned positive and negative controls, as described in thii section (Quafky 
Control Procedures). In addition, it is recommended that. on a monthly basis, the c- 
KIT positive tissue control be stained and compared to the same tissue control stained 
the previous month Comparison of controfs stained at monthly intervals serves to 
monitor the assay stability, sensitivity, specrftcity, and reproducibility. 

All qualii control requiremanb should be performed in conformance with bcal. state ancVor 
federal tegubkons or accmdiiticir requirements 

Interpretation of Staining within the Context of Controk 

The Ventana immunostarning procedure produces a reddsh-brown coked DAB 
?action product to precipitate at the antigen sites of focalized PATHWAY Anbc-KIT 

(9.7) Primary Antibody. A qualifti pafhobgiil who is experienced in 
immunohistochemical procedures must evaluate posiive and negative controls and 
quart the stained product before interpreting pabent results 

The Purpose of Daily Quality Control 

Positive Tissue contrd. When used with PATHWAY Antic-KIT (9.7) Primary Antibody 
and VIEW DAB detection, the positive control allows for the control for all steps of the 
analysti, valiitirg fhe reagent and procedures used forsfi3kming. When used with a 
Nonspedfic AnbLody’or Ventana buffer plus same detection system as used with 
PATHWAY AntIcKIT (9.7) Primary Antibody, the posrtrve control allows for the 
detection of non-specific background staming. 

The positive tissue control stained with PATHWAY Anh-c-KIT (9 7) Primary Antibody 
should be examined first to ascertain that al reagents are functioning property. The 
positive bssue conbol is tissue w cells expressing c-KIT, and could be ~x-&xJ in patient 
tissue, e.g , mast cells. The ideal conbol is weekly positive stakning tissue fke Inte&itial 
Cells of Cajal (ICC) h nonoal gaskobtestinal mucosa. The presence of mddish-bnmm 
(3.3’ diemirkobenzklkkre tebachbdde, DAB) readfcm product wifh the target c&s cytophsm 
and/or ptasma membrane is indiitive of posit& reactivity. Strong cytoplasmtc. 
membrane, and occasional dot-like pertnudear Gotgi staining ate reliable tnditors of 
c-KIT expression. Tha sunoundkkg sfmma, tymphoid cells, and bbod vessels should be 
negakve Staining of c-KIT expression in GIST k often heterogeneous and not all 
neophstic cells display positivity. Therefore, specrkc staining in any neoplaskc cells 
should be amsidered a positive result lf the posit& tissue ambul fails b demonstrate 
positivestaining,anyresuKswiththetestspedmensshouldbeca\sideredin~f~. 

Counterstaining wifh hematoxytkf will result in a pale to dark btue coloration of the cell 
nudei. Excessive cr incomplete counterstainii may ccmpmmtse proper interpmfati of 
lwJlts. 

Neuative TM Control: When used with PATHWAY Antic-KIT (9.7) Primary Antibody 
and NlEW DAB deter&n, the negative c&of albws for detecbm of unintended antbody 
~toce%7cellularccinpcneats. WhenusedwtthaNonspecihcAntibody’or 
Ventana buffer plus same detedkm system as used with PATHWAY Anti-KtT (9.7) 
Primary Antibody, the negative control albws for the detection of non-spe& 
background staining. 

Thenega~tissue~trolshouldbeexammedaffer(hepositivetissuecon~db,verifyIhe 
specific labefing of the target ant&n by the prinary antibody. The absenoe of specific 
staining h the negat& tissue control confinns the lack ofanbbody craisre&vity b 
ceks/ceflutar componenfs. The same tissue used for the positive &sue controt may be 
usedasthenega~etissuemntrd.TheMrietyofcelltypespraenthmosttissuesections 
offers internal negative control sites. but thii shoukl be veriked by fhe user. Akematety. 
normal colon is an adequate negative ambd tissue. Intact stiwral. smoofJ~ mu&s, and 
epiudiii elemenb should stnw no staining. If ineppmpdate staiii oaxys in the negaffve 
tissue control, results with the patient specimen should be ridered invalid. 

Nonspecik .sbinii. if present wiP have a diffuse appearance. Sporadic light staiilng of 
amnedive tissue may also be observed in sedbns from excessii fwmarfl-fixed tissues. 
Use intact cells for interpretation of staining results. Neaotic OT degenerated cells win often 
stain nom+6%atty (26). The absence of specikc membrane or cytoplasmii staining 
stmukl be interpreted as beii negative f01 MT expresswn. 

lntemal Control. Staii of normal colon tissue can provide internal posit% contots. 
lnte&itial oells of Cajal (ICC) and mast cells should stain pusitivety. and may be used as an 
internal pos.kive ontml, with ICC dernonsbatirg weakty p&we cell memtrane stair&g 
and mast cefk demomdmtkrg sbcogty positive staining of the cell membrane and fhe 
cvtop~ 

Interpretation of Staining of Patient Tissue 

Patient Tissue: When used wifh PATHWAY Antic-KIT (9 7) Primary Antibody and NIEW 
DAB detection. Ihe patient sample allows for detectbn of spedfrc CHIT staining. When 
used with a Nonspecific Antibody’ cr Ventma buffer plus same detection system as used 
with PATHWAY Antic-KIT (9.7) Primary Antibody, the patient sample allows for the 
detectton of non-specific background staining 

Patient spedmens should be examined last Positive staining intensity shoutd be assess& 
within the context of any nonsped& background staining of the negative reagent control. 
GIST tumors are considered positive for cXlT pfotein expression if any neoplastii 
cells demonstrate specific cytoplasmic and/or cell membrane staining. Sbong 
cytoplasnic, membrane. and occaskmal doltfike pertnuclear Gotgi stakrii are reliable 
kdiiton of c-KIT expression Staining of c-KIT in GIST is often heterogeneous and not 
all neopbsbc cells display positivii. Rare focal positivity should be mterpreted with 
caution. A positive resuft confirms the dragnosis of GIST when morphologic and 
din&l features are axlsistent with GIST (1, 32). 

The absena? of specific membrane or cytopbsnuc stainmg should be nterpreted as being 
negative for c-KlT expression. As with any knmunohiitc&emiil test. a negative msutt 
means that the antkjen in question was not detected, not lhat the antigen is absent in the 
cells/&sue assayed. It is benefidal lo perfomr c-KIT starnrng on tumor sections that 
indude normal mucosa because the few mast cells and ICC that may be present will 
also stam positively and serve as an inlemal positive control (1). ffnecessary use a 
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panel of antibodies to aid in the kjentjticzitkm of false negafive reactions (See Quafii 
(chlbd Procedures, page 4.) 

The mphokqy of each tfssue sample should afso be examined ukfiing a hematoxyfrn 
and eosin stained section when interpreting any imnxlnohftodrembl result The pahent’s 
norphdogic findiis and per&rent drnical data must be interpreted by a quaff 
#hofc@st. Refer to the sections Summary and Expfanatfon. Limitations, and 
Performance Cftaracterfstfcs for specific informatvm regarding invnunoreactfvity 

l Same source and type as the speckic antffxdy but not directed against any human 
antien. To deted nonspeckTc antibody binding, e.g., binding of Fc podjon of antibody by 
the tissue. 

LfMfTATfONS 
General Limitations: 

1. fmmunohis$chemistry(IHC)isamulfistepdiagnosticpcwzssthatconsistsof 
spedalized baking In the s4edion of the apfxopdate reagents; tfssue selection, 
fkalim. pn3cehg; preparation of the If-fC sffkfe; and fntetpretatfon of the staining 
IeslJlts. 

2. rssuestlh~isdependentonthehandl~aFldproQssingofthetissuepriorb 
staiihg. bqmperfaation, freezing, thawing, washing, drykvj, fieating. se&&g, or 
axltamination~othertissuesorRuidsmayproducea~,antibodyIrapping,or 
fake negative results. fnconsfstent tesufts may be due b, vadakons fn faation and 
embdciiklg methods,orblinhelentineguk~~wnhimthe8sslJe(26). 

3. Excessii orincwnpkte axmterstam’q may awnpromise pnqr k&pretasOn of 
resulk. 

4. Unexpectednega~st3iningin~ror;maybeduebbssof~iooofantigenor 
lossofIhegene(s)cod~Iheantigenasa~adedifferentia~. Unexpe&d 
pcskive stainii in tumcns may be fmn exgmssh of an antigen not usuaffy 
exqmsed in normal ceffs or pe&tence or acquiiftion of an antigen fn a 
dediitkted tumorthatdevdops mo@ofcgicand ‘knnw&riiif markers 
associated wi(h anotfrer ceff lineage. f-fiif&~~~fogff dassfftfon of tumors fs not an 
exad sdence and some Berature repcrfs of unexpected staining are ccnboversiaf. 

5. The clinical interpretation of any positive or negative sfafnii should be evaluated 
withii rile ankxt ofdiiical p~tial, mo@Jbgy, and 0ulerhii~ical 
criteria. The dmical interpretation 04 any psitive 0T negative stafnii should be 
complemented by mo@&gffl studff us’krg proper positive and negative internal 
and external controls as weff as other dffnostic tests. ft is the msfxmswity of a 
quafdied pathologist who fs famffffr with fhe proper use of IHC antibodff. reagents, 
and methods, to interpret aft of the steps used to prepare and i&rpret the fkral IHC 
pn?palatiorl. 

6. Tksues ban pems infected with hepatlbs I3 vbus and ccntainkrg hepatitis B surface 
antigen (HBsAg) may exhibil IKmpedk staini] with tmlseladii perox~dase (28). 

7. Reagents may demonstrate unexpected mactkxrs fn pmviousfy untested t&sues The 
fmssibikty of unexpected readkms even fn tested tissue groups cannot be completefy 
eliminated due Q biokgiil variabii of ant&an expression in necpfasrns. or other 
pafhofogiif tissues (15). Contact Ventana Medcal Systems Customer Care (&Xl- 
227-2155) with documented unexpected madfon(s). 

8. Nolmavnxlimmune sera from the same animal r~+~rce as secondary antisera used in 
bbddrg s@s may cause false nega8ve or p&ii resufts due 83 autoanbbodff or 
natural antibodies. 

9. False positive results may be seen due to nonirlmunokxgiil bfndii of proteins or 
s&&ate reaction ptcduck. They may afso be caused by pseudoperoxklase activity 
(efytmqtes), endogenous peroxidase adivity (cjtodvoine C), orendogenous biitin 
(e.g. fir. brain, breast+ kidney)dependii on Uw type of immuno&sn used (26) 

10. PATHWAY AntiKIT (9.7) Primary Antibody is not intended for use in flow 
cytometry. Performance characteristics have not been determined for flow 
cyto~try. 

Specific Limitations 

1. Ventana Medical Systems’ PATHWAY Antic-KIT (9.7) Primary Antibody has been 
optimized for a 32 minute incubation time with Ventana Automated Slide Stainers, 
or 10 minute incubabon with the manual assay protocol. Users who deviate from 
recommended test procedures must accept responsibilii for interpretation of 
patient results under these circumstances. 

2. PATHWAY AnticKIT (9.7) Primary Antibody demonstrates c-KIT antigen that 
survwes mutme tissue fixation with neutral buttered fonnalin, processing and 
sectioning 

3. False negative cases may resuft from vanous factors, induding hue antigen 
decrease. toss or structural change during tumor ‘dedifferentiation” or temvnal 
drfferentiation. or artifactual change during fixation or processing. As with any 
rmmunohrstocfremical test a negative resuft means that the antigen was not 
detected, not that the anbgen was absent fn the ceksAissues assayed 

4. Neopfastic tissue is the recommended positive control tissue. While many normal 
human trssues react positively with PATHWAY Anti-c-KIT (9.7) Primary Antibody, 
the starrring pattern in normal tissues is generally denoted as positive mast cell 
stainvg 

5. Not al GIST tumors arepositfve for c-KlT protein expression; 510% may be 
negative (34). 

6. The folfowirg nomwl tissues were not tested for specifrdty: bone marrow, 
pituitary. mesothefium, and parathyrofd. 

Performance Characteristics 

Specificity 

1. Specificfty of PATHWAY Anbc-KIT (9.7) Primary Antibody was determined by a 
study that showed appropriate staining of a variety of formalin fated, parafffn 
embedded normal and neopfastfc tfssues. Normal tissues studied induded spleen, 
skeletal muscfe, ovary, liver, cervix. colon, esophagus, breast kidney, tonsil, 
pancreas, skin. thyroid. small intestine, adrenal, uterus, heart, cerebrum. 
cerebellum, lung, testfs. stomach. prostate, salivary gland, peripheral nerve, 
thymus, and pfacenta. with the exceptfon of stromaf mast ceffs and breast ductal 
epftfwffum, no positive staining was observed fn any of the normal tissues studied. 
Normal bone marrow, pituitary, mesomefttm. and parathyrofd were not studif. 
Forty-nine neoplastfc tissues were studied and fnduded breast cardnoma, 
cardnoid. cokm carcinoma, renal carcinoma, feffcma, liver carcinoma, lung 
cardnoma, fympfrorna. melanoma, ovarian ca&orna, pancreat carcinoma, 
prostate carckroma, sarcoma. stomach cardnorna, teratoma, thyrofd ca&oma. 
vascular tumor, and undiierentfated carcfnoma. with the exception of stmmal 
mast ceffs, no positive staining was &served in any of the neopfastfc tissues 
studied. 

2. The PATHWAY AnticKIT (9.7) Primary Antibody was tested in Western blotting 
experfmenk for reactfwty against cell fysates contaffing c-KIT. and the foffowii 
protefns that are structurally related to c-fUT: Platelet-derived grawlh factor receptor 
a (PDGFRa). FMS-ffke tymsine fdnase 3 (Fft-3). and maaopfrage colony 
stfmufatfng factor receptor (c-FMS). In Western bbk of GKIT positive GIST 822 
cell lysates. PATHWAY Antf-cXlT (9.7) recognized a d&let band of 140-145 kD 
which is consistent with the known mofecufar weight of c-fUT protein. PATHWAY 
Anti-cXfT (9.7) was unreactive fn Western bfotting expedmenk with PDGFRa 
positive 3T3IA31 cell fysates, FH-3 positive THP-1 cells fysates, and c-FMS positive 
RAW 264.7 cell fystates. Probing the same fysates with antibodies specific to 
PDGFRa, Fft-3. and c-FMS dernonsbakd that these anhgens were present in tfre 
lysates. 

3. AGREEMENT STUDIES 

Two studies were conducted to determine the agreement between PATHWAY Antic- 
KIT (9.7) Primary Antibody vs. the fnvestfgatfonal immunocyttiemical antibody (ICA) 
used in the GteevedGliiec dmfcaf trial using dfnfcal cases with known diagnoses. 

STUDY 1. PATHWAY AnticKIT (9.7) Primary Antibody vs. ICA Using a GIST Tissue 
Miao array with cases of known rnutatfonal status 

A total of 129 cases was a part of the original GIST mfao array. However, about one- 
fourth of the cores was variably lost to each of the three qualified readers. Since one 
of the reader’s results was consideraMy diierent than the other two, the results are 
presented separately by quafiied reader. 

Qualiied Reader #l 

<I 

Positive Agreement = 99% (86/87) with 95% Cfopper-Pearson Lower Confidence 
Bound (LCB) = 95% 
Negative Agreement = 109% (919) with 95% LCB = 72% 

Qualified Reader #2 

~1 

Positrve agreement = 82% (67/82) with 95% LCB = 73% 
Negative Agreement = 100% (9/9) with 95% LCB = 72% 
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Qualified Reader #3 

PosiWe Agreement = 99% (85186) with 95% LCB = 95% 
Negative Agreement = 100% (9/9) with 95% LCB z: 72% 

Results and Condusions 

2. Inter-run reproducibility of staining was determined by staining on 3 different 
instruments and by manual protocol on 3 different days using PATHWAY Anti-c-KIT 
(9 7) Pnmary Antibody on paraffin sections from the same NBF fixed block 
containing 5 GIST cases and on a NBF fixed leiomyosarcoma. All GIST cases 
stained with similar intensity (i0.5) across all instruments and days, and the 
leiomyosarcoma case was negative aaOSS all insbuments and days. Users should 
verify between run reprodudbility results by staining several sets of serial sections. 

Ten (10) of the 95 cases with a core evaluated by at least 2 of the qualified readers, 
dii not demonstrate over-expression of c-KlT protein. These results demonstrate that 
the absence of GK~T over expression atone cannot be used to eliminate a diagnosis of 
GIST, and reinforce the importance of considering the patient’s complete 
hftopathologic profile and dinical history before making a diagnosis. 

Lot-to-lot reoroduatilii: 

STUDY 2. PATHWAY Anti-c-KIT (9.7) Primary Anbbody vs. ICA Using GISTMon-GIST 
Sarcurna Tissue Micro anay 

Micm arrays comprised of 63 nonGIST sarcoma cases and 13 GIST cases were also 
studied by 3 qualii readers. However, about one-fifth of cores was variably lost to 
the readers or contained no tumor. Two GIST and two nonGIST tumors had no 
evaluabte cones. These results are presented separately by pathologist also. 

Three lots of the PATHWAY AnticKiT (9.7) Primary Antibody were axnpared by 
staining c-KlT positive GIST cases using the recommended protocol for the 
BenchMark” automated sliie stainer and NIEW DAB detection kit The slides were 
read by a qualified Ventana Medical Systems’ reader. The s&s stained with the 
three lots of antibody were within a 0.5 staining intensity grade for both spedfc and 
non-speciiic (background) stain’Q, demonstrating reproducible staining performam 
between production lots of the PATHWAY Anti-c-KIT (9.7) Primary Antibody. The 
senstivity of PATHWAY Anti-cKlT (9.7) Primary Antibody irnmunohistochemisby is 
dependent upon the preservation of the antigen. Any improper tissue handling during 
fixation, sectioning, embedding, or storage which alters the antkgenicity weakens the 
KIT oncoprotein detection by Ventana’s PATHWAY Anti-cXlT (9.7) Primary Antii 
and may generate false negative results. 

Cualii Reader #1 
TROUBLESHOOTING 

1. 

Positive Agreement = 100% (1 l/l 1) with 95% LCB = 76% 
Negative Agreement = 100% (61161) with 95% LCEI = 95% 

2. 

Qualifti Reader #2 

3. 

Positive Agreement = 71% (10/14) with LCB = 46% 
Negative Agreement = 100% (54154) with LCB = 95% 

Qualiied Reader #3 4. 

5. 

Positive Agreement = 85% (11113) witi 95% LCB = 59% 
Negative agreement = 100% (58158) with 95% LCB = 95% 

6. 

Results and Conclusions 

Two of the concordant positive specimens consisted of one spindle cell melanoma 
speamen and one synovial sarcoma specimen. C-KIT expression has been reported 
in approximately 20% of malignant melanomas (18) There is controversy in the 
literature regarding C-KIT expression in synovial sarzorna (32). 

Four cases, all GISTS. had discrepant results according to at !east one reader. For 
two of these cases, the discrepancy was noted with two of the readers. One reader 
had no discrepant results. These results also demonstrate comparable performance 
between the PATHWAY Antic-KIT (9.7) Primary Antibody and the ICA. 

Reproducibility 

Automated Reomducibilii: 

1. Intramn reproducibility of staining was determined by staining with PATHWAY 
Antt-c-KIT (9.7) Primary Antibody on a NexES and Ben&Mark automated slide 
staimng platforms and manual protocol by staining 9 slides each from a neutral 
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buffered formalin (NBF) fixed block containing 5 GIST cases and a NBF fixed 
teiimyosarcoma. The GIST cases all stained with similar intensity (ti.5) across all 
instruments and the leiiyosarcoma case was negative acrass all instruments. 
Users should verify intra-run reproducibility results by staining several sets of serial 
sec@ns 

II the C-KIT positive control tissue exhibits weaker staining than expected, chedc 
other positive contils run during the same run to determine if it is due to the 
primary antibody or one of the common secondary reagents. Call Ventana 
Medical Systems Customer Care (800-227-2155). 

If the c-KlT positive control tissue is negative, check to ensure that the slii has 
the proper bar code label. If the slide is bbeied properly, check other positive 
controls run during the same instrument run to determine if it is due to ihe 
primary antibody or one of the common secondary reagents. Tissues may have 
been improperly collected, tied, or deparaffinized. Follow proper procedure for 
collection, storage, and fixation. Call Ventana Medical Systems Customer Care 
(800-227-2155). 

If excessive b&ground staining oa~rs, it may be due to residual paraffin. If 
this is the case, repeat deparaffmization procedure. Alternatively. high levels of 
endogenous bitin may be present P&&ate tissue with biotfn bk&ing 
reagents (VentaM Endogenous Biitjn Bkdrjng Kit If all of the pa&in has not 
been removed, the depamffinization procedure should be repeated. 

HtissvesectionswashdfsT~,chedt~besureslidesaresibnizedorcoatedwith 
pol$ysii (x equivalent material. Refer b the Ventana A&mated StkIe Stainer 
Operatw’s Manual for cone&ve ati or contact Customer Care (800-227-2155). 

If spedfic staining is too dark then the PATHWAY Anti-c-KlT (9.7) Primary 
Antibody incubation time may be shortened from the reazmrnended 32 minutes. 
Any such change must be validated by the user. 

For corrective a&on, refer to the Step By Step Procedure section (page 3). the 
automated slide stainer Operator’s Manual or contact your local Ventana office. 
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Ventana Mediil Systems, Inc. 
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520 887 2155 
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Ventana Medical Systems, SA. 
Pan: d’lnnova6on - BP 30144 
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