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Proposed profocol: Ex-vive gene fransfer of
VRX496 into HIV-infected patient-subjects

VRX494 is an HIV vecior that conloiny
an anfi-HiV anfisense sequsnce

Ex-vivo fransducilon of
T Coils with VAX4%6

T all tselation ﬁﬁigﬁg

T CELLS

T Calt Expansion

Safely features of VRX496 for gene transfer info
HiV-infected patient-subjects

« Sufest approach for gene transfer in HiV-infected patient-subjecis - no new
sequences are introduced into the patient ~ the vector is entirely devived from wi-
HIV and patient-subiects taden with wi-HiY

|« YRX496 cannot fod 1 ¢ g virys since the v 3 Wi
derivative of wi-Hi £ i yent between VRX4586 and wi-HIV cou
not proguce & virns that is more pathopenic than wi-Hiv

b« Targeted exgression of ant-HIV antisense paylead - antisense paylead is Tat and
| Rev dependent and thus expressed only after wi-HIV infects veclor containing,
ceils - no heterclogous viral promoters are conlained in VRX496

. = Antisense pa appears o decrease vector mobilization jo ¢ - expression
: of anti-envelope antisense resulls in decreased infoction of mobilized vecior
genomes

« YRXA%6 contains a tsiple stop codon in pag - recombination with wbHIV or
| belper would Jikely 5 1t 4 non-function -pol open reading frame.

Features of VIRPAC helper conshruct (VRX170) for
VRX496 production

« VIRPAC two-plasmid system
produces >3-fold higher vector
titers (2 x 107/mi} than
commonly used three-plasmid
system {7 x 109/ mi) in 293 celis

- Three strong paly & (An} 2
two transcriptionat pause
transcriptional partition of
structural and envelope genes

« Codon degeneration of several
regions of the helper protein
coding seguence - {6 decrease
packaging of the heiper into
vecior pasrticles - to decrease
likeliliood of recombination wi
vector gename

Schemalic representation of HiV-based
veclors

VRX496
(4344bp)

VRX4D4
{(4877bp)

Possible recombination evenis between
vector and wi-HIV
- T s B “ —
mm* § ! l mm«:”s H '

WiHIV

im“m‘ Wiy

Resulh: non-infectious recombinant or wh-
Hiv

Faciiities for raw material production, vector
manufacturing and cell processing

« Plasmid raw materials
and gurified VR¥496
vecior product are
manufactured at VIRxSYS
Clintcal Vector Production
Facility using ¢cGMP
conditions

« Cell processing is
performed at the
University of Pennsylvania
Hospital's Clinical Cell
Preduction Facility using
cGMP conditions




High efficiency transduction of primary human
CD4 T cells with VRX494
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inhibition of wi-HIV replication by VRX494 containing
primary human CD4 T cells
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Inhibition of primary HIV sirains by VRX494

Days post4HV infaction
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VRX494 containing CD4 T cells are selectively resistant
fo productive wi-HiV replication
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Inhibition of wi-HIV replication by VRX494
and VRX494

Days Post Infection




Patient-scale iransduction of normal human CDAT - | Inhibition of wi-HIV NL4-3 replication after patient-scale
cells with VRX496 shows no foxic effecis o fransduction of CD4 T cells with VRX496

i

]

VRX496 mediated inhibition of HIV replication in
CD4 T cefis from an HiV-infected donor

Transduction of CD4 T cells from an HiV-infected
donor with VRX496 shows no foxic effects

HV pethant RG0! COVVIDON profiie.

Normal C4 T cells ~3 copies/cell
HiV infected CDA T cells ~2 copies/oell

VRX496 is selectively packaged info viral parficies
Selective resisfance to productive HIV replication by from cells by wi-HIV
VRX4%4 containing celis from an HiV-infected donor “Sagar gy Tomd

AL6.9G3 ot

NON-TREATED CONTROL TREATED WITH VRX4%8




VRX496 does not efficiently mobilize into
primary CD4 Tecells

Taghan DNA-PCR tevealed 30 coptes of vectar
mobilized irte CD4T coflis per 10,000 cells analyzed

In vivo mobilization sfudy in SCID-hu mice

Add CD4-
PRMCs
Inject atk
[ Taok for vector mobit
A+ and

VRX496 does nof mobilize into primary
CDI9 B cells
NLG-3 (0.2) INFECTED NOT INFECTED

Anti-HiV anfisense payload inhibits vecior
mobilization into naive CD4 Tcells

[ o IND A5}

SupT cons

VRX496 poorly mobilizes into primary
Ch4Tcells

NOT INFECTED

in vivo biodistribufion and safefy assay in $CID-hu mice

VRx486 VECTOR

\!‘ INJECT 2 x LEELLS
LV INTO MICE
o St N -
M isolate T cells
o«

=
B

DAY 2 DAY 30 DAY 81

ANALYZE TISSUES FOR PRESENCE FOR VECTOR IN MURINE TISSUE 8Y DA BC 1
POSSIBLE RCR EVENT IF VECTOR DEIRCTED IN ABSENCE OF A $IGNAL TO HUM AN CART-1 GENE



Murine hemafopoietic ceils are efficientiy fransduced
by HIV-based vectors

bim.mol2.003
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EGFP+

Muine Bone morow colls wera flunsduced with HiV-vecior af o MO}
of 2 and then analyzed 13 days affer ransducilan

Analysis of SCiD-hu mice Day 2 post-injection
of VRX496 fransduced CD4 Tcells

Aniimal 10; 10895 Animat 0; 19897
Tisus: Spiven]  Thawe: Spisen
Grong 84 Group st

Summary of the Day 2 DNA-PCR dota

Fiewrt Testen Ovary Liver IngLN
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Bore Lung Spleen Tail Blond
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dose VRX496 cells

Analysis of SCID-hu mice Day 2 post-
injection of control CD4 Tcells

Amimat 1D; 1080 Agirmal 0: 19808
Tiswoe: Spiwen | Y

Sensifivity: 50 coples per ug DNA

HuCART gene analysis of the G-fag posifive Day
2 samples of VRX496 iransduced CD4 Tcells
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Asimat & 19907

Sensifivily: 50 coples per ug BRA

Analysis of SCID-hu mice Day 30 post-injection
of CD4 T celis fransduced with VRX4%6

vityr 80 coples per ug DNA




HuCART analysis of G-fag positive tissues from day 30 | Summory of the Da Ik for
SCID-hu mice injected with VRX496 CD4 T cells ‘ ummary of ihe Day 30 SCID-hu data
Testen Tog-LN
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38 coples per yg DNA

Analysis of SCiD-hu mice day 91 post-infection ‘ Summary of the Day 91 SCID-hu data
of CD4 T cells fransduced with VRX4%6 : .

Heart Testes Ovary Liver TogLN
Nectordfinnnm | VactarAlmimn | Vestoriifunmn | Vectorfivumn | Vectorilunms
Group#1 | Neg /ND | Nog /ND | Neg IND | Neg /ND | MNeg /ND
Group#} § MNeg /ND | Neg. /ND | Neg 7NO | Mag /ND | Neg / NIY
Group 43
gowdoss) § 1oey/ND | SN0 | SND | g s | s
Graup ¥4 P IRE

higbdose) £ 10(3/ND | Seprnn | oseuan T | I ND

Bome Splean Talt Bived
Marrow Vi
Vertariunms
Group % § Neg /ND | 'Neg Neg /ND | Neg /ND | Neg iND
Group ¥ § Neg TNDY X Neg TND | Neg /ND
Grosp #3 ND TEHND

{low dese) -} IND 4 i -3 D 18-/ NI 3 failed
Group £ TNDTLR O TRR | 640 KD
‘high dose} § (- / NE 10471 N S 4 fatlest

Group F=medium oniy: Group Z=no veclor cells;:
Group 3=low dose VRXAPS o
2 56 copies per ug DNA Group duhigh dose VRX496 ceils

RCR testing of fransfected 293 cells & vecior product

Summary of the proposed clinical irial

Transfection of

Failing or disconfinved HAARY o &
therapy Vector Produsfian & BULK HARVEST 293 cella with
No Gpperdunisifc infections @
o4 2?0 - 600 T Calt Isolntion ' QC on vector
Vi > Comcultivation with H9
e g e
vactor S8 will be ity

YRX496 &
VAX170

Ex-viva fransduction
6 passages @ passages
T CELLS Hegative Rasufts:
Dase Bsealalion Weckor i rotsasnd ar
Ixi0? {13 N {pending pitier OO teats} I:w"wm::n
3xind ¥ Calt Exponsion using HIV gag + Positive Resslly: Lng NIV xg s
ixpe 3 QA0 o VRXA96 colis B primert *:;‘-&i:[::: VEV-G primers

Ixwe (@3

n=iz
{up o 24}




Cell processing for ex vivo gene lransfer of VRX496 RCR testing for VRX496 transduced T cell product

into HiV-infected paftient-subjects Eeviva
] SUPERNATANT - '.m':; TRansoucen
pririgl T alis

.‘-M"";-.- --‘:;T‘

i

ival infwctivn of  Co-cultivalion with 293
293 vells (5% or 300mi

of toh! $/N wilh be

ast

& passages & passages

TaqMan RT-PCR o8 TagMan RT-HCH on
atiplifisd veperiatant Negative Results: amplified
using HIV gag + V5V-G Catls ars retearsd sugernatant
pritners. tpending other 9C uring HIY gag + VY
tasts}
RY-PCR on osiginal
$/N ysing VEV-G. Sositive Reaults:
o Ho release & ONAPCR on original
{3 x 20001 wif] bs charactarize iramdused culls (3%
or 10% gelis) ving
Taghtan DNA-PCR Seasitivily for VIV, copy por 10.000 celit
Ho Funcloncl VSV-G DNA In finat ceff product
o Fynclionaf YSV-G 8NA In fupemzz!cnf of finat cefl
oreduct

?af;enf-mb ect mcmterm
/ g Pafient-subject moniforing: potential adverse

Famty-aght (26} Gays poat dosing 1 i evenfs cmd tax;c:fies

1 Physical Exam (including visl signs} E S— S— - -
mn;sco o - . = if 2 patien ject experiences a precipitous increase in viral load of 3.8 Eag
G4+ Tl courta o5 eacation or greater, viral load will be followed for up to 7 days o determine if the

ifigrartiat Vi oad | increase Is a sustained resuit
Arti-HIV immune responss - ELISPOT

# of VRX498 modified Catly k o ‘ « If a patient-subject experiences a precipitous decrease in CO4+ T-cell count of
VBV-G RNA Is pleama i 50% or greater CD4+ T.cell caunt will be followed for up to 7 days to determing
V8V-G antibody reponse i hitens 18 dings if the decrease is a susiained result.

TOR VB diveralty sastysis e reaeeer, | « If a patient-subjent experiences sustained detection of YSV.G RNA. If VEV-G
Crest X2y ] feks 1 RNA is sustained then the patient wilf undergo apheresis for biologicat RCR
Humatoiogy a
testing.

PYPYY
Chemisiry : i ~If a patient-subject demonstrates grade 3 er greater laboratory toxicity the
Urinelysia i ater will immediately repeat the test o confiem the resull. Laboratory
Raview of Concomtant Medications : ¢ toxicities will be followad until resoiution or uatil no further improvement is
Advarse Eveots anticipated by the Investigator. The DSMB will determine whether any abserved

: L.ouicities and/ar adverse events warrant continuation of the trial

Summary
VRX496 can attain vary higl transduction efficiencies in primary CD4 T celis

I+ VRX496 can signili hibit wi-MIV replication In primary human D4 T
: caifs

‘Eacaiaion oA VR4S Modited T Cot

= Safest approacit for application of HIY veciors since patients are laden with wiv
HiY

[+ Stringent reluase testing oriteria - no functional VSV.G sequences in cell
- product

« YRX496 weakly mobilizes to CDA T cells in vitro and

» Ne adverse evenis seen in safely and bicdistribution studies in SCID-hy medels
~ Clinical protocet targeted 1o HIV patient-sil 5 that arg faiding HAART
< m ol « Ciinical trial is complate when the patients have demansiraled no adverse
‘\i Bl Seiraly L events:
g « 1o precipiious and sustafned increase in viral toad
* g precipitous and sustained decrease mCD4 Teeli ¢

RCR detection or other significant toxicity assaciated with VRX498
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Title of the Study:
Bio-distribution Study of Vector Transduced Human T

cells in SCID Mice

Purpose of the Study:
To assess potential for dissemination of the vector
transduced human T cells to the germ-line and non-target

tissues of a single intravenous injection in SCID mice.

September 6™, 2001

VIRxSYS Corporation
200 Perry Parkway, Suite 1A
Gaithersburg, MD 20877




Animal Model: SCID/SCID mouse

The calculation of dosages is based on the following:

L]

than the highest dose of phase I clinical. The low dose in the animal

Average body weight for mice: 20g.
Average human body weight: 75000g.

Phase I clinical trial highest dose: 3x 10 transduced T cells/patient.
Phase I clinical trial lowest dose: 10° transduced T cells/patient.

The high dose in the animal studies (20 x 10° cells/mouse) is 2.5x higher

studies (3 x 10° cells/mouse) is equivalent of the starting dose of phase I

clinical trial.

buffer.

Study Design:

Infusion media: 1:1=plasma light:5% Dextrose

Mock transduced T cells: cells are transduced by vector storage

# Of mice

AN

Animal

group# Day 2 Day 15 Day 30 Day 90 Total# of
\ mice
Infusion Media control 1 5 5 5 5 20
Mock transduced T cells
~ 20 x 10%mouse 2 5 5 s 5 20
Vector transduced T
cells (low dose) 3 5 5 5 5 20
3 x 10°/mouse
Vector transduced T
cells (high dose) 4 3 5 3 3 20
20 x 10%mouse
Total for male mice 20 20 20 20 80
Total for female 20 20 20 80
mice 20
Total number of
mice 40 40 40 40 160




Tissues have been collected at the time of necropsy:

Tail

Gonads

Inguinal lymph nodes
Kidney

Spleen

Liver

Lung

Heart

L Ny kW

Brain

10. Bone marrow

11. Pancreas

12. Quadriceps

13. Adrenal gland

14. Vertebrae

15. Sub maxillary LN

Tissues have been analyzed by DNA-PCR for unique DNA

sequence of vector and human specific marker (HuCART gene):
1. Tal ‘

Gonads (Testes & Ovary)
Inguinal lymph nodes
Spleen

Liver

Lung

Heart

Bone marrow

Blood

A e R T




The FDA currently recommends that the sensitivity level of detection assays be less than
100 copies per microgram of DNA per tissue sampled. The methodology should be
appropriate to adequately detect the sequence in the tissue samples from preclinical animal
studies as well as clinical samples. In order to see if any vector specific sequence has integrated
into the host DNA systems, total 3ug of DNA from testing animals need to be tested. One
microgram DNA from animal tissue should be spiked with positive control DNA and two
micrograms DNA from animal tissue without spiked positive control DNA.

Nucleic acid extraction method: HOTSHOT (G.E. Truett, ef al. BioTechniques, Vol.29,
No.1, pp52, 2000). Like any nucleic acid extraction method, both DNA and RNA will be
extracted by HOTSHOT method. Because FDA requires total 3 ug DNA (not DNA and RNA)

should be analyzed, therefore the following problem needs to be solved.

The problem: what is the % of RNA in our extracted nucleic acid from mouse tissue using
HOTSHOT method. We can do RNase digestion and measuring OD260nm after
Rnase digestion, but the digested individual RNA nucleotide can contribute to the
OD260nm reading. If the input DNA for each PCR reaction is based on
OD260nm reading, the DNA input for each PCR reaction will be less than lug.

In order to meet FDA guideline, we propose the following solution:

a piece of
mouse tissue

HOTSHOT
extraction

No Rnase with Rnase
Aixoction iaactinm

v v

Run the samples on 0.7% agarose gel
(in triplicates for each tissue type) 4

Proposed Solution:




With or

i @ Wwithout

RNAse
digestion

Lane 2 Lane 3 La’hé 4 Lanes

All the signals inside of this box

-—-’ will be quantified by
phasphoimaging

analysis (digital)

The same analysis will be done for all the lanes. Then the following formula
will be used to calculate the % of RNA in each tissue type:

X = Signal Intensity of DNA + RNA

lanel + lane 3 + lane 5

3

Y = Signal Intensity of DNA only

L.ane2 + lane 4 + lane 6

3

For each tissue type, a “Z” correction factor is calculated as above and 1ug DNA input

for each PCR reaction will be: “Z” factor X lug = Z ug (equivalent of 1ug DNA).



Summary of the “Z” factor calculation for all tissue types for study 1173-
100:

1. All tissues have two independent RNAse digestions followed by gel
electrophoresis.

2. For each independent gel electrophoresis, 3 pairs, i.e. triplicates (with and without
RNAse digestion) total 6 lanes are analyzed for the “Z” factor.
Statistic analysis has been done for each gel electrophoresis.

4. Final “Z” factor is determined upon two independent gel electrophoresis results
(total 6 pairs, 12 lanes).

5. After the final statistic analysis, the higher end of the final “Z” factor was taken, as
the final “Z” factor for a specific tissue to assure there is enough DNA input for the
PCR analysis.

The following is an examples of how “Z” factor derived for a specific tissue:

Results from Gel #1: (Tail, site of injection):

Velume Adj. Vol. Std. Deviation

CNT*mm2 CNT*mm?2

Total NA % of DNA

Rep.# 1 D+R 27813 17689 100%

Rep.# 1 DNA
only 27642 17518

Rep.# 2 D+R 28946 18822

Rep.# 2 DNA
only 27177 17053

Rep.# 3 D+R 30365 20241

Rep.#3 DNA
only 30772 20648

Background #1 12009 718

Background #2 _10574 -718

Std. Deviation

Averafge

95% confidence index = average| 97% +10% =
_£196xSDV | 87%~107%




Results from Gel #2: (Tail, site of injection):

Volume Adj. Vol. | Std. Deviation
CNT*mm2 CNT*mm2

Total NA % of DNA |  Zfactor
Rep.# 1 D+R 339991 110060 100% 13
Rep.# | DNA e

only 312510 82579 aat
Rep.# 2 D+R 303889 73958 14
Rep.# 2 DNA ’
only 283371 53441
Rep.#3 D+R 321265 91334
Rep.#3 DNA
only 287560 57629
Background #1 226001 -3930

Background #2 233860 3930

Std. Deviation

Average

1.4£0.2=1.2
~1.6

Final statistics analysis for tail (the site of injection):

Std. Deviation for all 6 samples : ; 0.2
Average Z for all 6 samples , 12
For Tail: 95% confidence 1.2+04=08~1.6

“Z” factor for tail is: 1.6 (the higher value of the final analysis)

(for a complete calculation of “Z” factors for all the tissues, please see attachment #1)




Z. Correction Factor Table:

Mouse Tissue Name 95% confidence Z factor used for PCR
Blood 09~2.1 2.0
Bone Marrow 0.7~1.9 1.9 oo
Heart 0.7~23 23500
Liver 09~2.1 SR
Lymph Node 0.1~25 D8 iy
Lung 0.7~2.3 23
Ovary 1.3~2.1 2.1
Testes 07~19 1.9
Spleen 0.4~28 2.8
Tail 0.8~1.6 1.6
& The FDA currently recommends that the sensitivity level of detection

assays be less than 100 copies per microgram of DNA per tissue

sampled.

L VIRxSYS sensitivity for the detection of vector specific

sequence after input DNA corrected by above “Z” factor:

50 copies per ug DNA from mouse tissue

® Vector specific sequence detected by DNA-PCR: a fragment of

GFP coding sequence, G-tag. Size of PCR product: 142 bp

® Human specific sequence detected by DNA-PCR: 3’

untranslated region of human CART-1 gene. Size of PCR

product: 156 bp.




Preparation of the positive spike plasmid DNA :

Stock: VRX496, 10° copies/10ul  Lot#: VRX496pEXP06
Prepared on 4-25-2001 by K. Schonely & Y. Lj
l Diluents: ss-DNA: salmon sperm DNA, Ing/ml

Take 10ul from stock + 990y] ss-DNA (1ng/ml)--> tube#1: 107cop}'es/ 10ul

Take 10ul from tube#1 + 990u] ss-DNA (1ng/ml)--> tube#2: 10° copies/10ul

Take 10ul from tube#2 + £90ul ss-DNA (Ing/ml)--> tube#3: 10° copiés/ 10ul

Take 100ul from tube#3 + 900y] ss-DNA (1ng/ml)--> tube#4: 10° copies/10ul
Take 5ul (50 copies) from tube#d add to each PCR reaction

Positive spike DNA is prepared each day from original stock and disposed daily into

bleach container to avoid any potential contamination.



Sample Processing and DNA-PCR analysis work flow:

Tissues obtained from
Therimmune (-80°C freeze)

l

Nucleic Acid Extraction (HOTSHOT method
except blood which was extracted by Boom
extraction)

l

OD260nm measurement and calculate the input of DNA for each

DNA-PCR reaction based on the correction factor “Z” for each
tissue type. (another Scientist in the group always verified the
calculation)

l

Set-up DNA-PCR reaction, all the formulas and
calculations related to PCR set-up were always verified
by another Scientist in the group.

l

“Z” ug nucleic acid = lug DNA input for each PCR
reaction, there were always 3 PCR reactions for each
samples, 2 without positive spike and one with spike

i

Gel electrophoresis to analyze the PCR
products (3% high resolution agarose gel)

l

For any samples analyzed, when the spiked PCR reaction has
positive signal, the unknown sample is considered pass the
test. Positive or negative test results are determined by the

results from 2 reactions without spike.

10



Representative data of DNA-PCR analysis:

Day 2 of Post-Injection:

® Samples from control group, PCR detection: Vector
sequence (GFP)
Day?2 of post injection
Batch: BD-13
Animal ID: 19800 | Animal ID: 19801 e Spleen
Tissue: Spleen Tissue: Spleen o
Group #2 Group #2 3l 21 Tal
4 AN ) § 3| |3 |3
< 2| wl | & E E
£9 sEHZHS 1S 1Y
£L R IIEIEREHEE
Z 3 =8|l E|x o &
&8 aall| 2|2 =] |2

\
G-tag
PCR Band

11



Samples from high dose group, PCR detection: Vector

sequence (GFP)

Animal ID: 19896
Tissue: Spleen
Group #4

Animal ID: 19897
Tissue: Spleen
Group #4

( A

50 copies DNA

Spike with

~

Spike with
| 50 copies DNA |—

Isolation Neg. Control ’

4l PCR Neg, Control

Day2 of post injection
Batch: BD-14
Tissue: Spleen

Gel#7

PCR Pos. Control

X

G-tag
PCR Band

PCR detection: Human cell marker (HuCART) for

above GFP positive samples

b4 ¥
E-3

gg‘ = S
a9 S =
&k QE
=3 g3
35 =2
175} o o
“B |3
& &

PCR Neg. Control

Day30 of post injection
Batch: BD-14
Tissue: Spleen

PCR: HuCART

PCR Pos. Control

E [ Isolation Neg. Control ’

HuCART
PCR Band

12



Day 30 of Post-Injection:

.
& Samples from control group, PCR detection: Vector
sequence
Day30 of post Injection
Batch: BD-S1
Animal ID: 19810 Animal ID: 19811 _ eas: Tait
Tissue: Tail Tissue: Tail e
Group #2 Group #2 s =
2o
ca sl 12| (¢ |¢
M § 2 ™ i 3 H E 3
Bl 28| |B $E 15 |2 |=
2| |&2 2 £ 2 g 3

G-tag
PCR Band

& Samples from high dose group, PCR detection:

Vector sequence

Day30 of post injection
Batch: BD-52
Tissue: Tail
Animal ID: 19906 | Animal ID: 19907 Gar
Tissue: Tail Tissue: Tail .
Group #4 Group #4 g
N\ N 3
z 2|2 :
£ 8 =812 ©
Sl el 2] |52z 2
EEIRERERE x
=3 e A E]
g |12] |2| |#8]]2 g

G-tag
PCR Band




HuCART) for

¢  PCR detection: Human cell marker

GFP positive samples

Batch: HuCART #1
Tissue: Tail & Liver
PCR: HuCART

Day 2 of Post Injection
Tissue: Liver

Day 30 of Post Injection £ £
Tissue: Tail (site of injection) 5 S
C N g :
F4 [

Animsl Animal Animal Animal Animal o o
D: D: D: | 1D ID: O ©

HuCART
PCR Band

Summary of the PCR analvsis for study 1173-100:

Day 2 of Post Injection

Note:

1. Group #1: Infusion Media control. Number of mice: 10.

2. Group #2: Mock transduced T cells 20 x 10%mouse. Number of mice: 10.

3. Group #3: Vector transduced T cells (low dose) 3 x 10°/mouse. Number of mice: 10.
4. Vector transduced T cells (high dose) 20 x 10%mouse. Number of mice: 10.
5

10 mice per group, 5 mice for each gender.



Vector/Human

| Testes

Vector/Human

Vector/Human

Liver

TIngLN

Vector/Human | 4

il Group #1

Neg./ND

Neg./ND

Neg./ND

Neg. / ND

‘ Groun #2

B A vukt

[ Growp#3 [

9+/9 +

Neo /N
.L‘V A YAS /

1+/1+

1\Tpn- / ‘t\Th
‘V& I ixN

5()/ND |

\Tenr /N
P 4 5. f A NAS

10 () /10 (+)

Neo /N

AW g, /LN

"6()/ND |
4(H)/4(+) }§

(low dose) §
# Group #4 |

Bone

Marrow

8 Vector/Human

Vector/Human

2(-)/ND

Vector/Human

- Vector/Human

1(-)/ND |
(M9 |

Vector/Human [

Group #1 |

Neg./ND

Neg./ND

Neg./ND

Neg./ND

Neg./ND

| Group#2 |

i Moy daca)
g (A0W (05¢j

Neg./ ND

10 (+) 110 (+)

Neg./ND

10 (+) /10 (+)

Neg./ND

10 (+) /10 (+)

Neg./ ND

4()/ND
6 (+)/6 (+)

7(-)/ND
3 False Pos.*
2(-)/ND |
8 (+)/8 (+)

~ Group #4

| ‘» (hxgh dose) |

10 (4) /10 (+)

10 (+)/10(+}

10(+)/10(+)

10 (+) /10 (+)

1, Fail** :
9(+)/9 (+) i

"3 blood sample ﬁ'agfoup alssmve SIgnals for G-

sequence.

However, due to the limitation of sample availability, those three

samples could not be repeated for PCR analysis.

**1 blood sample from group #4 has shown inhibitory effect for PCR reaction and
data obtained.

Dav 30 of Post Injection

| Heart |

§ Vector/Human

Vector/Human

Yector/Human

Liver
Vector/Human

" IngLN

Vector/Human

Neg./ND

Neg./ND

Neg. /ND

Neg. / ND

Neg. /ND

oup
{ (ow dose) §

Neg

5(:)/ND
S (/5 ()

g /N0

11 ()

1 /1)

Neg /D |

7()/ ND
3 (+) /3(+H)

Neg /ND |

Neg./ND |
6(-)/ND |
4(+)/4(+)

| Group #4 |
(h:gh dose) A

7()/ND

33

3(-)/ND

2(H)/2(H)

2(-)/ND

3(H)7134)

9(-)/ND
L(H /1)

8(-)/ND
2(H)/2()
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Bone

CTail

" Blood

Marrow Vector/Human | Vector/Human | Vector/Human | Vector/Human §
| B Vector/Human
| Group#1 | Neg./ND Neg./ND Neg./ND Neg. /ND Neg. / ND
[ 1 * 5 Failed
Group#2 § Neg./ND Neg./ND Neg./ND Neg./ND Neg./ND |
’ *% 1 Failed |

5(-)/ ND

Notes:
*5 samples in group #1 have failed PCR and could not be repeated due to the
availability of the samples.
** 1 sample in group #2 has failed PCR and could not be repeated due to the
availability of the sample.
***2 blood samples from group 3 failed PCR amplification and no sample

available for repeat.

Conclusions:

1. At post-injection day2 and day 30, all tissues analyzed from
all the animals in control groups (group #1 and #2) are
negative for VIRxSYS vector specific sequence by DNA-PCR
analysis.

2. At post-injection day2, all the tissues analyzed are positive for
VIRXSYS vector specific sequence by DNA-PCR analysis.

3. All the samples positive for vector specific sequence are also

positive for human specific sequence as detected by DNA-
PCR.

| Gowdose) | 22 1(H /1 10 (-)/ ND 2(+)/2 () 3(#)/3 ()
Z : *#*%2 Failed
§ Group#4 | 6(-)/ND 9(-)/ND 6(-)/ND 6(-)/ND
I (high dose) § 10¢)/ND 4(+) /4 (+) 1(+)/1(+) 4(+)/4(+) 4(+)/4(+)

16




4. As showing below, there are 4 tissues at day 30 of post-
injection have higher percentage positive signals for vector
specific sequence in the low dose group than in the high dose
group, however the signals are very low as detected by DNA-
PCR analysis and the signals were at the border line of the
detection limit. This may be caused by animal variation and

the detection limit variation for each individual PCR reaction.

5. Data analysis: (% of positive for vector specific sequence)

Day?2 of post-injection:

I Group#3
¥ (low dose) } 90% 20% 100%
§ Group#4 |

{ (high dose) § 100% 100%

Bone
| Marrow | ) o

1 Group#3
{ (ow dose) 100% 100% 100%
§ Group#4
g (high dose) § 100% 100% 100%

17




} Group#3 |
§ (low dose) §

20%

Group #4
{l (high dose)

| | Bone
| Marrow

I Group#3
(low dose)

0% |

§ Group#4
(hih dose)
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| summary of the PCR analysis for Day 91 of Post-Injection:

Heart
8 Vector/Human

Vector/Human

TSG B

Yector/Human

Liver
Vector/Human

Ing-»LN

Vector/Human |

| Group #1

Neg. / ND

Neg./ND

Neg. / ND

Neg. /ND

Neg./ND

| Group #2

§ Neg./ |

"Group #3 |
§ (ow dose) |

10 (-) /ND

S5()/ND

Neg. /ND

5(-) /ND

Neg. /ND |

10 (-) /ND

Neg. /ND

Neg./ND §

10 () /ND__

Group #4

(high dose) |

Bone
Marrow

§ Vector/Human

Vector/Human

Spleen

Vector/Human

" Tail

Vector/Human

10 (-)/ND |

Blood

Vector/Human

Neg./ND

Neg. /ND

Neg./ND

Neg./ ND

Neg. / ND

(low dose)

; § Neg./ND
Group #3 |

10 (-) / ND

Neg./ND |

Neg./ND |

Neg./ND

“Neg./ND |

T 70 /ND.

*3 failed

| Group #4
(hlgh dcse)

10 (-)/ND_

10 (-) / ND.

* Failed PCR reactions and no sles available forrepeat PCR

Note:

1%: 3 out of 6 independent sample isolations showed positive PCR signals for

VIRxSYS vector specific sequence.

b
17:3outof7 independent sample isolations showed positive PCR signals for

VIRxSYS vector specific sequence.

1%: 2 outof 4 independent sample isolations showed positive PCR signals for

VIRXSYS vector specific sequence.

d
17:3outof6 independent sample isolations showed positive PCR signals for

VIRXSYS vector specific sequence

100/ND

6 (-)/ ND

| *4failed
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Overall: In groups 3 and 4, there were only 4 tissues out
of 173 tissue samples that showed borderline positive

signals for vector specific sequence.

Data representative of DNA-PCR analyvsis from Day 91

post-injection:

® Samples from control group, PCR detection: Vector

sequence

Day9! of post injection
Batch: BD-53

Tissue: Heart

Gel #1

Animal ID: 19740
Tissue: Heart
Group #1

Animal ID: 19741
Tissue: Heart
Group #1

Animal ID: 19742
Tissue: Heart
Group #1

r

50 copies DNA | _/

(

50 copies DNA

=
=
H
«»
]
2
@

[ A

50 copies DNA

Spike with

N

G-tag
PCR Band
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® Samples from high dose group, PCR detection:

Vector sequence

Day91 of post injection
Batch: BD-54
Tissue: Heart

Animal 1D: 19911 Anrimal ID: 19912 Gel #7
Tissue: Heart Tissue: Heart
Group #4 Group #4

50 copies DNA|_/
50 copies DNA —
Isolation Neg. Contro
PCR Neg. Contro}
PCR Pos. Control

Spike with
Spike with

X

G-tag
PCR Band

Conclusions:

1. At post-injection day 91, all tissues analyzed from all the animals in control groups
(group #1 and #2) are negative for VIRxSYS vector specific sequence by DNA-
PCR analysis.

2. At post-injection day 91, there were only 4 tissue samples out of 173 injected
samples that showed weak positive signals (at the border line of detection limit) for
VIRxSYS vector specific ;sequence by DNA-PCR analysis.

3. All the samples positive for vector specific sequence are also positive for human
specific sequence as detected by two rounds of DNA-PCR analysis.

4. When two rounds of DNA-PCR analysis was performed on the control animal
tissues from group 1, the human specific marker is still negative after two rounds of

PCR amplification.

5. Three of the four vector sequence positive samples were from highly perfused
organs (Liver, Lung, and Spleen). One was from the injection site (tail). This
could be due to the test article being accidentally injected into the tail muscle tissue

instead of the tail-vein.




