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Title of the Study: 

Bio-distri ution Study of Vector T~~~~d~~~d Human T 

cells in SCID 

Purpose of the Study: 

To assess potential for disseminative of 

transduced human T cells to the germ-line an ~~~-target 

issues of a single intravenous injection in 

September 6th, 2001 

Perry Parkway, Suite 1A 

Gaitbersb~rg, MD 20877 



I: SCIDISCID mouse 
The calculation Q dosages is based on the following: 

* Average body weight for mice: 2Og. 

* Average human body weight: 75OOOg. 

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

e Phase I clinical trial lowest dose: 10’ transduced T cells/patient. 

a The high dose in the animal studies (20 x 106 cells~mo~se) is 2.5x higher 

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

studies (3 x 105 cells/mouse) is equivalent of the starting dose of phase I 

clinical trial. 

* Infusion media: l:l=plasma light:fi% Dextrose 

* Mock transduced T cells: cells are traasduced by vector storage 

buffer. 

esign: 



Tissues have been collected at the time of necropsy: 

1. Tail 

2. Gonads 

3. Inguinal lymph nodes 

4. Kidney 

5. Spleen 

6. Liver 

7. Lung 

8. Heart 

9. Brain 

10. Bone marrow 

11. Pancreas 

12. Quadrkeps 

f 3. Adrenal gland 

14. Vertebrae 

15. Sub maxillary LN 

Tissues have been analyzed by DNA-PCR for unique DNA 
sequence of vector awl human specific marker (HuCART gene): 

1. Tail 

2. Gonads (Testes & Ovary) 

3. Inguinal lymph nodes 

4. Spleen 

5. Liver 

6. Lung 

7. Heart 

8. Bone marrow 

9. Blood 
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The FDA currently recommends that the sensitivity level of detection assays be Xess than 

100 copies per microgram of DNA per tissue sampled. The methodology shuuZd be 

appropriate to adequately detect the sequence in the tissue samples from precfinical arzimal 

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 (GE Truett, et at. ~~~T~~h~~~ues, V01.29, 

No-l, pp52, 2000>. Like any nucleic acid extraction method, both DNA and RNA wiI1 be 

extracted by HUTSHCT 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 ~D26~~ 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 

OD26Onm reading, the DNA input for each PCR reaction will be less than lug. 

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

Propwed S&ution: 

0 a piece of 
mouse tissue 

HOTSHOT 
extraction 



r Marke 
I With or 

+ + 1 without 
L 

AU the signals inside of this box 
wilI be quantified by 

pha~ph~imagi~g ,,. 2”. 2; ,. < 
alysis (digital) 

i 

IXNAse 
digestion 

e analysis will be dune for all the lanes. Then t e fQ]lowing formula 
will be used to calculate e Oh of RNA in each tissue type: 

)(: = Sigttal Intensity of DNA + RNA 

fan4 + lane 3 f lane 5 
= 

Lane2 4 tane 4 + lane A 
= 
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For each tissue type, a V? correction factor is calculated as above and lug DNA input 

for each PCK reaction will be: “2”’ factor X fug = 2 ug (equivalent crf lug DNA). 



1. Afl 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) totaf 6 lanes are analyzed for the “2” factor. 

3. Statistic analysis has been done for each gel electrophoresis. 

4, Final “2” factor is determined upon two independent gel electrophmesis results 

(total 6 pairs, 12 lanes). 

5, After the Gfmal stat&tie 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 

RX analysis. 

The foHowing is an exampIes of how 44Z” factor derived for a specific tissue: 

Results from Gef #I: (Tail, site of injection): 
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Resufts from GeE #2: (Tail, site of injection): 

Final statistics ana 

(&II- a complete calculation of “‘z” factors for all the tissues, please see attachment #l) 



The FDA curreutry recommeuds tbat the sensitivity level of detection 

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

US sensitivity fur the detection of vector specific 

sequence after input DNA corrected by above ccZ33 factor: 

50 copies per ug DNA from mouse tissue 
or specific sequence detected by DNA-PCR: a fragment of 

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

Human specific sequence detected by DNA-PCR: 3” 

slated region of human CART-I gene. Size of PCR 

product: 156 bp. 
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Representative data of DNA-PCR ana’fgsis: 

ay 2 of ~0~t~I~j~~tiu~: 

Samples from control group, PCR detection: Vector 

uence (GFP) 



Samples fi-om high dose group, PCR detection: Vector 

sequence (GFP) 

Animal ID: 19896 
Tissue: Spleen 

Group #4 

Animal HI: 19897 
Tissue: Spleen 

Gn3UD #4 

I-- 

above GFP positive samples 



Day 30 of ost-Injection: 

eoatrol group, PCR detection: Vector 

Samples from high dose group, PCR detection: 

Vector sequence 



P positive samples 

Day 2 of Post Injection 
Tissu ei Liver 

Day 30 of Pest injection 
Tissue: Tail (site of injeetionf 

I HuCART 
PCR Band I 

Day 2 of Post Injectiun 
Note: 

1. Grctup #I : Inhsion Media contrul. Number of mice: 10. 

2. Group #2: Mock tnmsduced T cells 20 x 106/mouse. Number of mice: 10. 

3. Group #3 : Vector transduced T celfs (low dose) 3 x 1 05/mouse. Number of mice: f. 0. 

4. Vector transduced T cells (high dose) 20 x 1 Chmouse. Number of mice: 10. 

5. 10 mice per group, 5 mice for each gender. 
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(high dose) 

Group #3 
(low duse) 

VeetodHuman Ve~~Qr/Human 

*3 blood s 

sequence. However, due to the limitation of sample availabifity, those tlxee 

samples could not be repeated for PCR analysis. 

**I blood sample fom group #4 has shown i~ib~t~~ effect for PCR reaction and 

data obtained. 

(high dose) 

Testes Ovary Liver Ing-LN 
Vector/l-h man VeetorfHu man Vector/Human VecQwLH u man 



Notes: 

*5 samples in group #I have failed PCR and could not be repeated due to the 

availability of the samples. 

** I sample in group #2 Iras failed PCR and could not be repeated due to the 

ava~~ab~~j~ of the sample. 

***2 blood samples from group 3 failed PCR arnp~~~~a~~~~ aad no sample 

avaikabie for repeat. 

Conclusions: 

1. At post-injection day2 and day 30, all tissues a 

e animals in control groups (group #I and 

negative for VI SYS vector specific sequence by DNA-PCR 

analysis. 

2. At post-i ection day2, all the tissues ana yzed are positive for 

vector specific sequence by DNA-PCR analysis. 

les positive for vector specific sequence are also 

ositive for human specific sequence as detected by DNA- 

PCR. 

16 



4. As showi g below, there are 4 tissues at day 30 ofpost- 

ave higher Dercentaae Dositive signals for vector 

ecific sequence in the low dose grou 

group, however the signals are very low 

v 

than in the hig 

as detected by DNA- 

PCR analysis and the signals were at t e border line of the 

y animal variation and 

the detection limit variation for each individual PCR reaction. 

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





Group #4 
(high dose) 

Vector/Human 

* Failed PCR reactions and no samples available for repeat PCR assay. 

a: 3 out of 6 ~~depe~de~~ sample isolations showed positive PCR signals for 

VIRxSYS vector specific sequence, 
b 

Z 3 out oif 7 ~~depe~de~~ sample isolations &owed positive PCR signals fQr 

VZRxSYS vector s ecifk sequence. 

1”: 2 out of 4 iad endent sample isolations showed positive PCR signals for 

VIRxSYS vector cific sequence. 

1% 3 out af 6 irrde endent sample is~~a~jQ~s showed positive PCR signals fur 

VIxixSYS vector specific sequence 



Overall: In groups 3 and 4, there were only 4 tissues out 

of 173 tissue ~a~pl~~ that showed borderline positive 

signals for vector specific sequence. 

p~stwi~i~~ti~~: 

Samples from control group, PCR detection: Vector 

sequence 

Animal ID: 19740 Animat ID: 19741 Animal ff): 19742 
Tissut: Heart Tissue: Heart Tissue: Heart 

Group #l Group #1 
/-----Trm 



ples from high dose group, PCR detection: 

Vector sequence 

Animal ID: 19911 Animal ID: 19912 
Tissue: Heart Tissue: Heart 

Group #4 Croup #4 :! 
f rl % r2-ll-m 

I. At post-injection day 91, all tissues analyzed from all the animals in control groups 

#2) are negative for VIRxSYS vector specific se uence by DNA- 

PCR arrajysis. 

2. At post-injection day 91, there were only 4 tissue samples out of 173 injected 

samples that showed weak positive signals fat the border line of detection limit) for 

VIRxSYS vector specific sequence by DNA-PCR analysis. 

3. All the samp es positive for vector specific sequence are also positive for human 

specific sequence as detected by two rounds of DNA-PCR analysis. 

4. IThen 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 ~p~i~~at~o~. 

5 l Three of the four vector sequence positive samples were from highly perfused 

organs (Liver, Lung, and Spleen). One was from the injection site ftaif). This 

could be due to the test article being accidentally injected into the tail muscfe tissue 

instead of the tail-vein, 


