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Expansion of Gene-Modified Cells with
SAG and BMR in Other Monkeys
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Conclusions Intravenous transplantation (IV):

Low efficiency of engraftment in the
marrow

Bone marrow Replacement (BMR):
Effective engraftment in the marrow but
few chances to grow and differentiate to

periphery

IV+SAG
No expansion because of low efficiency
of engraftment

BMR+SAG:
Effective engraftment, growth and
differentiation to periphery
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“Hematopoietic Stem Cell Gene Therapy for Chronic Granulomatous Disease: Toward Clinical Trials”
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fspecial feature of MT Vector : Saiféty' E

MT

MFG

LN

Safety

SA Internal
Promoter

MT - No RCR

MFG — RCR (vu et al., Gene Therapy, 2003)

Malech’s group (NIH) recently found
the presence of RCR.




Special feature of MT Vector

‘Higher Gene expression

\\ MFG (used in X-SCID trial) > LN (used by MolMed)
Gene (Byun et al., Gene Therapy, 1996)
MT > LN (Yu et al., Gene Therapy, 2000; Hong et al., 7 Gen Med, 2003}

MT > MFG (Lee et al., Gene Therapy, 2004)

Expression

* gp91 is the therapeutic gene for X-chronic granulomatous disease (CGD).
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GMP Production of MT-gp91

Process Flow Chart (BioReliance)

Expected Time-Line for GMP Production (BioReliance)
2004 2005
(2 1 2 3 4§ & 7 8 9 1011 12 )
Feb. 3" Week / /
MCB —‘ i Mar. 15t Week ] ,Clinica'] Loy
Production -] FTPG}JWOR‘:":
CLY PR ‘ amant; & Yaldet [ Dec, 4" week |
: h TRl Ul 40 Waek Study 7, - .
e | sugy”
fgﬁtjﬁun =
Dec. 15t W i
nitiatlon . .
(U8 -

Our goal is to receive the final product at
the end of 2005.




Efficacy Test — in vitro (1)

T
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“Estimation of NADPH Oxidase Activity
' By Chemiluminegcence Assay

Mock  MT-gp91  pip.oss
PLB-CGD

MT can drive high level gp91 expression.

Efficacy Test — in vitro (2)

- Comparison between MT and MFG -
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protein than MFG-gp91.




Efficacy Test — in vitro (3)

- Comparison between MT and MFG -

§ 400 3333
PLB-CGD £ £ 300
22
wl 3 2 200
gTransducnon wuh 2% 100 7367
£ MT-gp91 or MFG-gp91- €0 2067 -
{ (MOI 1) 0 3 {_]
o LMook ) (MT-gpot) (MFGgpon] oo
{6 Days) TPLRICED I (Positive Control)

‘Estimation of NACPH
Oxidase Activity

By Chemilumingscence MT-gp91 showed higher level of gp91
ey W activity than MFG-gp91.

Efficacy Test — in vitro (4)

- Gene Delivery Efficiency to Human CD34+ Cells -

We measured the copy number of MT-gp91 in the transduced CD34+ cells
using real-time QPCR. K562-gp21 cell line that contains single copy of MT-
gp91 was used as a standard.

1850 oo AT T IO - CpValue CpValue {Actin}

RS ' ; K562 W 34.921 17.486

1200 4

roo e K562-gpg1 24.308 17.173
Sl CD34 * 35383  17.556

. CD34-MTgp91

il (Transduged) | 23018 17.303

s b | No Template Control ™ 33.337 31.577

0 e | ;

01““012“!!!0202 24“:9!0!2!1!63!10
eyeie e 1 copy/2* (dCt(sample-K562gp@1))=x copy

1/27 (dCY{=23.018-24,308=-1.29)=2.45 copy

Human CD34+ cells were efficiently transduced with MT-gp91.




_= Expression of MT-gp91 in Human CD34+ Ce!ls -

We also analyzed the mRNA lavel of gp@1 driven by MT-gp91 in the transduced
human CD34+ celis. After purification of mRNA from CD34+ cells, we measured
the MT-gp@1 expression using primers specific to MT-gp91 in real-time QPCR.

2 um Ampiificalion = 102804-RNA-RBHC -RTO-sethn

£000 ~

T sem 4 bl CpValue  C;Value (Actin)

T

g 10w ] CD34 g 30892 18.772
e CD34-MTgp91 gy 24.377 19.353
Bl | (Transduced)

- oo Fidy

oo " No Template Control 7 31.173 33.131

C 246 nlﬂuuuwnz:ﬂz&nmnuuuw
CTyele

MT-gp91 could produce a considerably high level of vector-
driven gp91 mRNA in transduced human CD34 cells.

- Long Term GFP Expression by

. MT-based Vector in Mouse Mode

»
Reinfusion of Transduced Cells (i.v.) Ss
22
recipient '§2 16
=16){n=16
*/‘3 f“\\ % :1 In=1 2[_':14) (=12}
o $1d(n=16) {n=1
| -

] __“]0481216243240
Analysis of PBMC by FACS S0 Weeks after BMT
Every 1 or 2 Months A

28 -
5 (n=10f"=S(a=e) T
06 (=10} {n=9)
Parcentage of [Perceniage of g,
: GFP+ Celis g Dono_r—Dertved. &8
L InPBMC ! iCells in PBMC 229 (n=10)
0 —

4 8 12 16 24 32 40
Weeks after BMT

The MT-based vector could drive stable, high level of gene
expression in vivo.




Reinfusion of Transduced Cells (i.v.)
{1.0X108 cells/mouse)

. MT-gp91in  'gp91 Expression
. PBMC ¢ PBMC 40

Datection of MT-gp81 provirus in PBMC
20!

)

Transduced Cells

o
2
N ; 30 Mice with MT-gpg1
. o ice wil -
Recipient-y. - } 0 [ “* Transduced Celis
H ) 35 %\O\q o Mica with Mock-

A, O L
o= o

8 16 24

Analysis of PBMC by QPCR Weeks after BMT
nalysis o y o .
Every 2 Months Deticglon.o,f.w gh@1 mANA in PBMC

/ \ o 55
: Detectioncf | Detectionof MT-  § 30 —a Mice with MT-gpa1-
: UH Transduced Cealls

o Mica with Mock-

© gDNAof . inmANA of

Trangduced Cells

8 16 24
Weeks after BMT

The MT-based vector maintained gp91 expression in vivo
for 6 months

Single dose toxicity
Repeated dose toxicity
Immunotoxicity
Carcinogenicity: Insertional Mutagenesis




Overall Procedure for Toxicity Tests

&
®®
a e ® % Stem cells
& Lin-
i Bone Selection
5-FU Injection (6 days) marrow cells Pre-stimulation
©@ 0 e
/—\ — ©@ MT-gp91 Vector Pseudotyped
M_J v‘-..’wlth GaLV Envelope &L:‘_a___
Recipient «
Group 1 : Control Group (5 mice)
¢ Group 2 : MT-gp@1 Transduced Cells (5 mice)
Follow-up analysis {2.0X10% cells/mouse)
for 2 weeks after transfer Group 3 : MT-gp91 Transduced Cells (5 mice)
(1.0X10% cells/mouse)
Group 4 : MT-gp91 Transduced Cells (5 mice)
(5.0X10% cells/mouse)

Items Analyzed in SD Toxicity Tests

- Korea Institute of Toxicolog

Clinical Observation
Body Weight Changes
Necropsy

The final report will be received at the end of
May, 2005.




I ~ Overall Procedure for Toxicity Tests

@
a gc::;:@ ..% Stem cells
[&C] Lin-

! e Bone Selection ¢
5-FU injecticn (6 days) marrow celis Pre-stimulation

B ©© (T ooaL HITA]
bﬂ// ™ I @ MT-gp91 Vector Pseudotyped

'-. with GaLV Envelope
Recrpmnf - (© week, 2 weeks after) @ -

v

Foltow-up analysis

Group 1: Control Group (5 mice)
for 2 weeks after 2nd transfer |:

Group 2 : MT-gp91 Transduced Cells {5 mice)
(5.0X106 cells/mouse)

Immunotoxicity test will be performed together with RD toxicity.

Items Analyzed in RD Toxicity Tests

= Korea Institute of Toxicology (GLP) - . -

Mortality

Clinical Observation

Body Weight Changes

Food Consumption

Water Consumption

Ophthalmoscopic Examination

Urinalysis

Hematology

Serum Biochemistry

Gross Finding

Organ Weight

Histopathological Examination

Plasma Concentration Analysis
The final report will be received at the end of

May, 2005.
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" Overall Procedure for Carcinogenecity Test

@@
a g)% ® .ﬁ Stem cells
. © Lin- ¢
Bone Selection

5-FU Injection (6days) marrow cells Pre -stimulation

y-irradiation @
(TR {3 H IR

R &© © MTgp91 Vector Pseudotyped
4 ‘<—_JC.::::’L\_‘, “-.  with Ecotropic Envelope

Recipient @- -
¢ { Group 1: Control Group (20 mice)

Follow-up analyss Group 2 : Mock Transduced Cells {10 mice)
For 12 months after BMT (1.0X10% cells/mouse)

Group 3 : MT-gp91 Transduced Cells (20 mice)
{1.0X108 cells/mouse)

~ Items Analyzed for Carcinogenecity Tests

- - Department of Veterinary Medicine, Cheju National University -

Mortality

Clinical Observation
Body Weight Changes
Food Consumption
Water Consumption
Blood Smear
Hematology

Serum Biochemistry
Gross Finding

Organ Weight
Histopathological Examination

The final report will be received at the end of
August, 2005.
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Ex Vivo Gene Delivery —— LAM-PCR
. by Retroviral Vector

|

‘@ Blood Sampling

_ @2, 4,6 Months =3 Genomic DNA
5-FU Injection Post Transplantation

i gamma- A

Irradiation
_____ N A
o2 &) Restriction Sit l
TN AN esiriction St CTTR
Bone Marrow Cells Recipient _
Sca1+¢ o f R
Lin- . Injection \L
4

(o ¥
Stem Cells
©)
‘L 8] © & LAM-PCR

Pre-stimulation  Transduction with
MT-gp91

Agarose
Gel
Electrophoresis

LTINS

o Manins Post | {4 Vonths Posi
“Transplantation . Transplantation:

6 Months Post- - |
Transplantation -

No clonal expansion was observed in PBMCs of
transplanted mice during the period of 6 months.




