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MR  60% R/A 05 R/ZA 025 0125
Tug/mi R/A 05 MLR  50%

R/A 025 0125 MLR 3ug/ml



MR 50% (R/A 05) RZ/A 0125 10ug/mi MLR
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CD3+*CD4*T 7.2~26.0% CD25*Foxp3* Treg
CD80/86 3, 5, 10pg/ml Treg



Cell viability (%)

Cell count (x 10° cells)

[

[
ns = ,—|' [ pavo
1004 =
[ DAYO 8 DAY 14
DAY 14 .
— - © 40
E 3
> 904 - s
= -
3 5
=2
[
= 2 50
= 80 =
g g
704
D @ S A RN N Sy
2 Y P & AT G
&7 F TG S 3
Vo Y e FEPT N o
LA o N F ;
I 9 D
e & o
L Y & P v
Cell Culturing
Cultured cell Phenotype
DAY 14
Before HS3 HS5 H10 NA (H 0)
Cell count
(%% of initial) - 100 58.70% 53.57% 49.28% 56.02%
cell viability (23) - 97.002% | 81.58% 87.08% 89.55% 85.73%
CDa+ T cell (35) CD3+CDAa+ 37.89 27.39 29.74 27.45 31.44
CDB+ T cell (35) CD3+CD3+ 58.30 66.66 63.98 66.99 61.24
B cells (%) CD3-CD19+ 1.69 a.24a a4.66 3.51 5.29
NK cell (%) CD3-CD16+CD56+CDA45+ 7.52 3.51 3.67 3.65 4.80
Monocyte (%) CD14+CDA4a5+ 18.81 2.40 2.76 a.78 3.76
Myeloid DC (96) Lin1-CD11c+HLA-DR+ 6.18 9.13 7.10 5.85 9.90
Plasmacytoid DC (%) Lin1-CD123+HLA-DR+ 4.70 3.92 3.39 2.76 4.15
Regulatory T cells (25) CDA+CD25+CD127lowFoxp3+| 4.26 7.82 7.07 7.58 7.11

CD4'CD25'FCD127"°Foxp3* Treg
Treg

426+1.0%

7.82%

phenotype

3 ug/ml

7.07 %

5 ug/ml

7.58 %

10 pg/ml
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2D10.4/1T2.2 10 pg/ml
1 8-1 2
5 pg/ml

1V.
2D10.4/IT2.2 10 pg/ml
5 ug/ml

b. e-Bio Belatacept

e-Bio GMP

EEE Donor

= 3rd party

Belatacept

Recipient Donor

1 4

FDA

Recipient

Recipient

strategy

Belatacept

Donor
3rd party
2D10.4/1T2.2

2D10.4/1T2.2
2D10.4/1T2.2

3 pg/ml

3 ug/ml

1 8-1 2

5 pg/ml



Lymphoprep™

Recipient 50
10° 30G Donor 20 10°  e-Bio
2D10.4/1T2.2 10 pg/ml CTLA4-lg  Belatacept; 133 pg/ml upright 25 cm? culture flasks
recipient serum  0.15ml; 1%, v/v RPMI 15 mL 37 5
7 2D10.4/1T2.2 CTLA4-Ig 30G
Donor 20 10° 14
no antibody HLA 8
iii.
Cell count (x 106 cells) Cell viability (%)
p<0.05
604 ‘ hs p<0.05 ‘ 100
[ ns 1 1 1 DpAYo 1 DpAvo
= Il DAY7 Hl DAY7
E a0 B oavis 8§ Bl DAY 14
’ v z‘v . N . v z\ ’ 5
e?\& z\";?bQ eoﬁo e‘-"\& w\”"’@gQ °§$°°
"9\, R 19» ? &
14 50 10° 64.5 2D10.4/1T2.2 66.5 Belatacept 85.4 no
antibody Viability 94 viability 2D10.4/1T2.2

Belatacept



Cell Culturin

7.1+2.6% 2D10.4/IT2.2

Cultured cells Phenotype
DAY 7 DAY 14
Before % Belatacept NA % Belatacept NA
Cell count (% of initial) - 100 80.99% 81.65% 87.95% |64.47% 66.54% 85.39%
cell viability (%) - 98.65% 95.49% 94.64% 96.81% |(94.73% 95.16% 94.52%
CD4+ T cell (%) CD3+CD4+ 48.81 49.59 49.45 51.51 54.43 52.32 52.02
CD8+ T cell (%) CD3+CD8+ 46.62 45.43 45.44 43.07 40.61 41.44 41.54
B cells CD3-CD19+ 4.63 3.61 3.70 3.50 4.11 4.67 2.58
NK cell (%) CD3-CD16+CD56+CD45+ 11.90 7.49 7.59 8.82 5.75 5.84 9.43
Monocyte (%) CD14+CDA45+ 9.28 0.76 0.56 0.50 0.08 0.10 0.03
Myeloid DC (%) Lin1-CD11c+HLA-DR+ 2.38 1.28 0.95 1.51 0.39 0.57 0.89
Plasmacytoid DC (%) Lin1-CD123+HLA-DR+ 0.75 0.11 0.11 0.33 0.36 0.78 0.90
Regulatory T cells (%) CD4+CD25+CD127lowFoxp3+ 4.11 4.51 4.44 4.55 7.11 7.34 6.71
CD4*CD25'FCD127"°Foxp3* Treg 14 4.1+1.0%
Treg Treg

Belatacept

phenotype

7.3+2.6% Belatacept
2D10.4/1T2.2
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Recipient 3rd party
Belatacept
iv.
Recipient Donor 2D10.4/1T2.2 Belatacept
2D10.4/1T2.2 Belatacept Treg

ELISpot assay MLC IFNg IL-10

delta-2 FOXP3 mRNA

Donor

2D10.4/1T2.2



CD80/CD86

eBioscience 2D10 IT2.2 25mg (10pg/ml)
GMP
Abwizbio (  Abwiz) 70% CD80/CD86
R3GBS, R2F1
eBioscience ( eBio)
ii.
CD80/CD86 R3GBS8, R2F1 Balb/c CD80/86 Fc
mRNA cDNA RT-PCR
CD80-Fc CD86-Fc ELISA CD80/86 Fab
DNA Fab CD80 CDs86
30Gy ®R) (S) 2x108/ml R/S 1:1 (mixed
lymphocyte reaction: MLR) MLR Abwiz CD80/CD86 R3GBS8, R2F1 eBio
(2D10 1T2.2 2 IL-2 6
30Gy (R) ) 1x10%/ml R/S
2 CD80/CD8&6 eBio (2D10 1IT2.2) Abwiz R3GBS8, R2F1
150pg  10pg/ml) 45ug  3ug/ml) 15ug  1ug/ml) 1x106/ml

10pg/ml  3ug/ml  1pg/ml



MLR

5 3H-Thymidine

/ 05 025 0.125
i
250,000 - .
200,000
- 150,000 -
g
100,000 -
50,000 -
’ —_—
S AN SRR AR L
S T E TS
\‘&\\, @N’\ S’» \,& S’\ Q\,\’-\ 6}(@
vor ?‘5\ Ay I~ g
FACS
R3AB4, R3AGS) Anti-CD86 2 (R3BGS, R4AGT)

10ug/ml

anti-CD80

Anti-CD80

R2F1, anti-CD86

R3GB8

3

18
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IL.-2

m Abwiz chimera

m eBioscience

Thymidin uptake

M eBioscience ™ Chimera

20
=0 15000
70
60 10000
50
40 T
30 5000 - = _
20
T
e Ta TR lm Wl o - \i \I x' !'
© s > &> QPSS S S
S & Py Y ST S S @}@é
3 o 5
2 IL-2 mRNA eBio Abwiz
(D 6 MLR
Thymidine Uptake
B chimera 10 ®chimera 3 chimera 1 ®meBio 10
20
15
10
; “ i Iiif “ I
o .
auto allo . 1:0.25 1:0.125
eBio / 0.25 0.125 1pg/ml
( 3 lug/ml
10ug/ml



CD80/CD86 4~5

GMP(Good Manufacturing Practice)

e-Bio g/l Belatacept
/ml e-Bio GFMP
e-Bio T
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1) 90mmHg 180mmHg
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ex-Vvivo
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2)

1)
2)

(3)
1)

50mmHg

D-C )

100x103/uL

20

12.0g/dL

26 10

90mmHg

31

15

100mmHg
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180mmHg

25
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1.4

(0

1031

1)

2)

19

CD86

50mmHg

CD80

100mmHg
26 10 31
7 3
—1
4x109
5x109
2x109 CD80
2x109
CD86
100 ml

16



70
2)
70
3) 7
4) 10
5)
1x108
70
CD4*CD25*Foxp3*
1.0EU/mL
6)

1x108

70

1.0EU/mL

17




(d

1.5
(a)

(b)

1.6
40

1.7

1.8

1.9
0
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7.7

30
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48
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2.1

1963
30 2
500
1960-70 (1980
) 1990 1 5 35 20
70 60 80 70 1,2)
2.2
REZAt: S Hicosohitk
Ef— °§g%° __\_EL__’ HicDsetils
1 " {“' o
I 17
n
1 32 | mimteriens |
i
LIEIUR
CD8&0/
CD86 2 —_—
T BiERTE BiELA #Big13A%
T
13
5
1 6
6 1
1 3 3 2 1
2.3
(1) T
1970
suppressor T
naive adoptive transfer infectious
tolerance suppressor T 3)
suppressor T 1970

T
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CD4+CD25*
T regulatory T cell: T-reg
2 T ex vivo
CD4*T
T
1990
CD80/CD86
CD80 CD86
anergy
T T-reg
CD8&0 CD86
Treg
6)
PBMC
Treg
Cyclosporine
>600
2.4
T
7
12
PBMC CD8&0
1/2-1/5 ok
45 -
7) o B
010-0070 T -
§ 20 -
UMIN ID: 51
UMIN000015789 2010 °
10 0
9 EXVivo
PBMC CD80 CD86

20

Foxp3+

phenotype/marker

4 in vitro
5)
CDs8*T
costimulation
T CD28
T
anergy
T
ex Vivo
CD80 CD86
7)
2008 8
8)
CD86
CyA

I cD4'CD25*Foxp3*
B cDp4'CD25'CTLA4*

CD4*CD127"°Foxp3*




CD4+*CD25+Foxp3* T

1

in vitro

2

10

CD4+CD25*Foxp3*
CD4+CD127°Foxp3+ T

T

CD4+CD127°Foxp3+ T T
MLC: mixed lymphocyte culture

13 6

H2

Recipient cells (R) + Irradiated #
donor or 3" party cells

(1:4)

(1:2)

(1:16) —L‘
+ Generated cells (2:8)

. Donor Ags
O 3" party Ags

L L L
o 0.2 04 0.6

Index

R1:EFFBEICE T 56 EETHRIC S SHMiaROA R

L
0.8 1

Case |Infused cells IS at present  LFTs*: Remarks
Total CDA+CD25+ (trough level: AST/ALT/
(x108) Foxp3+ (x107) ng/ml) YGTP (u/L)
#1 6.1 3.1 1333 off 20/19/12 23 mo  Negative CMV Hepatitis (POD 35)
#2 254 46.6 1256 off 23/26/18 22mo  Classll(+) Graft MHV thrombus (POD 608)
#3 7.9 9.4 1228 off 26/27/64 22mo  Classli(+) FKneurotoxicity (POD 14}
FK—»CsA conversion
#4 245 441 1123 off 5/5/8 19mo  Negative Intra-graft bleeding after LBx
#5 6.3 43 1039 FK3.5mgfd (7.9) 17/11/18 - Negative  Mild ACR @ IS weaning (POD 394)
#6 11.8 27.2 997 MMF 500 mg/d 22{13/16 - Negative Brachial plexus neuritis (POD 206)
+PSL7.5 mg/d Mild ACR @ 15 weaning (POD 311)
#7 259 31.8 976 off 33/36/23 13mo  Negative -
#3 7.0 30.4 899 off 19/15/14 8mo  Negative -
#9 5.9 33 836 FK 4 mg/d (4.6) 17/10/19 - Negative  Mild ACR @ IS weaning (POD 365)
#10 12.0 289 731 off 22{14/16 6 mo Negative -
T ex-vivo
T
CD80 2D10.4 CD86 1T2.2
2 100 ml

21
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4x109
5x10°9
CD80 2D10.4

GMP
CD86 (IT2.2)

GMP
100mL T 1x108
7.3
7.4
T

30

(20+10 )

4

7
1/2
12

1/2-1/5 8) 10
10) 7

9.2

22



T C42-o0 o -YYMMDD

100 mL
4
( )
20+ 10
() 100 L
‘-"\
A | WA
1388 KFE %k 15
14
400
20

23
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Day C
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7.2

7.3

(a)

S

SEEEi

100 200 ml/kg
250 ml/kg

ACD

40 ml

4x109

28

EEHAES
DFH

Spectra Optia

30Gy

1x109

>

SEERENN
®T

BCT



(b)

4x109

1T2.2

50 ml ALyS505N

2 2
CP-1 DMSO 5% HES 6%
150
150
(c)
Spectra Optia BCT
100 200 ml/kg
ACD
5x109
40 ml
50x103 /uL,
(d) T
56 30
ALyS505N
10 ml CD80 2D10.4 10 mg CD86
1 2X109 37
1 37
1
ALyS505N

CD80 2D10.4 10 mg CD86 IT2.2 10 mg

29

CP-1

10 mg

10 ml



1 2x109 37
1 37
10
(e) 2 13
4
T
®
7.4
12 12 26
3
14 5 2
7.4.1
7 10
1) 1
70
2) 2
70
3) 3 7
4) 4 10

30

1314

7.6



7.4.2

1x108

70

CD4*CD25*Foxp3*

1.0EU/mL

7.4.3
1x108
70
4
4
1.0EU/mL
7.5

Day 0

31



7.6

7.7
7.7.1

7.7.2

13

9)

Day 1
2000 mg/day

)1 1

Day 5

-1000 mg

5 mg/day

500 mg/day

2

Day 30

32

30

T
40 mg/kg/day

T-Bil/AST/ALT/y-GTP

18

0

Day 1
28

1

8-12 ng/ml
5-8 ng/ml

75%

20 mg/day 1
Day 28

500 mg/day

Day 0 or Day 1

1000



2)

3 2 3
4)
5)
7.8
7.8.1
7.7.2
1 6
2 21 24
7.8.2
(a)
/
T-Bil/AST/ALT/y-GTP
/
)

33

12 18
30 36

48

Glisson

60



ATG

50~375 mg/m?  y-

@)

7.9

7.10

8.1

A\

Day 0
> 1 Day 1
18

EDC

34



8.2

8.5

8.3

8.7

8.8

8.3.2

8.3.3.2

8.4

8.5

8.6

8.8

8.7

8.3
8.3.1

35



WBC Hb Ht Plt
T-Bil AST ALT LDH y-GTP

ABO HLA-DNA
FCM * LCT **

*FCM Flow Cytometry **LCT: Lymphocyte Cytotoxity Test

8.3.2

1 WBC Hb Ht Plt
WBC
PT PTs aPTT
T-Bil AST ALT LDH vy-GTP
BUN Cr eGFR
Na K Cl Ca Mg P

CRP
1 HBV/HCV/HIV/HTLV-1
2 CMV antigenemia C10,C11 EBV PCR
B-D
2 > B HBsAg HBsAb
> C HCV-RNA( )
> AFP AFP-L3 PIVKA-
> PBC M2
IgM IgG
> AIH/PSC IgM IgG
ABO HLA-DNA FCM
* LCT *%

*FCM Flow Cytometry **LCT: Lymphocyte Cytotoxity Test

36



8.3.3

1 1x109

Ca

WBC Hb Ht Plt
T-Bil AST ALT LDH vy-GTP

8.3.4
50x103 /uL
Day -1
Ca
1 - WBC Hb Ht PIt
- WBC
8.3.5
Day 0
1 WBC Hb Ht Plt
WBC
PT PTs aPTT
T-Bil AST ALT LDH vy-GTP

37




BUN Cr eGFR

Na K Cl Ca Mg P
CRP
8.4 1
1 13 T 2 1 2
6 9 12 15 18
13 T 8.8
7.8.2 T-Bil/AST/ALT/y-GTP
2
1 Day 7
1 WBC Hb Ht Plt
WBC
PT PTs aPTT
T-Bil AST ALT LDH vy-GTP
BUN Cr eGFR
CRP
13 Day 13 T
1 WBC Hb Ht Plt
WBC
TBil AST ALT LDH vy-GTP
BUN Cr eGFR
CRP
CD4+*CD25*Foxp3+*
2 Day 14

WBC Hb Ht Plt

WBC
PT PT-s aPTT
T-Bil AST ALT LDH vy-GTP
BUN Cr eGFR

CRP

2 CMV antigenemia C10, C11

EBV PCR

38




B-D

> B HBsAg/HBsAb
> C HCV-RNA( )
Day 30
WBC Hb Ht PIt
WBC
PT PTs aPTT
T-Bil AST ALT LDH y-GTP
BUN Cr eGFR
Na K Cl Ca Mg P
CRP
2 CMV antigenemia C10,C11 EBV PCR
B-D
> B HBsAg/HBsAb
> C HCV-RNA( )
> AFP AFP-L3 PIVKA-II
» PBC M2
IeM IgG
» AIH/PSC IgM IgG
Day 60 3 Day 90
WBC Hb Ht PIt
WBC
T-Bil AST ALT LDH vy-GTP
BUN Cr eGFR
CRP
2 CMV antigenemia C10,C11 EBV PCR
B-D
> B HBsAg/HBsAb
> C HCV-RNA( )
> AFP AFP-L3 PIVKA-II
Day 180
WBC Hb Ht PIlt
WBC
T-Bil AST ALT LDH y-GTP
BUN Cr eGFR
CRP
> B HBsAg/HBsAb
> C HCV-RNA( )
> AFP AFP-L3 PIVKA-II

39




Day 270

15

Day 450

WBC Hb Ht Plt

WBC
T-Bil AST ALT LDH vy-GTP
BUN Cr eGFR

CRP

12 Day 360
1 WBC Hb Ht PIt
WBC
T-Bil AST ALT LDH y-GTP
BUN Cr eGFR
Na K ClI Ca Mg P
CRP
1 HBV/HCV/HIV/HTLV-1
2 CMV antigenemia C10,C11 EBV PCR
B-D
2 > B HBsAg/HBsAb
> C HCV-RNA( )
> AFP AFP-L3 PIVKA-II
» PBC M2
IeM IgG
» AIH/PSC IgM IgG
18 Day 540
1 WBC Hb Ht Plt
WBC
T-Bil AST ALT LDH vy-GTP
BUN Cr eGFR
Na K Cl Ca Mg P
CRP
8.5 2
21 24 6 60
7.8.2 T-Bil/AST/ALT/y-GTP

40




21

Day 630

WBC Hb Ht Plt

WBC
T-Bil AST ALT LDH vy-GTP
BUN Cr eGFR

CRP

24

Day 720

36 Day 1080 48 Day 1440 60

Day 1800

WBC Hb Ht Plt
WBC
T-Bil AST ALT LDH vy-GTP
BUN Cr eGFR
Na K Cl Ca Mg P
CRP
2 CMV antigenemia C10, C11
B-D

EBV PCR

B HBsAg/HBsAb
C HCV-RNA( )
AFP AFP-L3 PIVKA-II

YV VYV

PBC
IeM IgG
ATH/PSC IcM  IgG

A\

M2

30

Day 900

42 Day 1260 54 Day 1620

WBC Hb Ht Plt

WBC
T-Bil AST ALT LDH vy-GTP
BUN Cr eGFR
Na K Cl Ca Mg P

41



CRP

8.3.3

8.6
14.1
(1)
2) 13 T
13 T
3)
8.7
7.9
2
2 1
1 WBC Hb Ht Plt
WBC
2 T-Bil AST ALT LDH y-GTP
1 BUN Cr eGFR
CRP
2 > B HBsAg/HBsAb
> C HCV-RNA( )
> AFP AFP-L3 PIVKA-II
8.8

42




11.

8.9
2
8.10
a
T
CD4+T CD3+CD4+* CD3 CD4
CD8T CD3+CD8* CD3 CD8
B CD3CD19* CD3 CD19
NK CD3CD16+56*CD45* CD3 CD16 CD45 CD56

43




8.11

44

CD14+*SCCmid CD14 SCC
Lin1-CD11ctHLA-DR+ Lin CD11c HLA-DR
Lin1-CD123*HLA-DR* Lin CD123 HLA-DR
Lin1-CD123*HLA-DR- Lin CD123 HLA-DR
T #1) | CD4*CD25*Foxp3+ CD3 CD4 CD25 Foxp3
T #2) | CD4*CD127wFoxp3+ CD3 CD4 CD127  Foxp3
T #3) | CD4*CD25*CTLA4+ CD3 CD4 CD25 CTLA-4
b T in vitro
Ex vivo T 30 Gy
5-7 (MLC: mixed lymphocyte
culture)
T



Day 110135 |7]13]|14[30(60]90[180/270]|360(450|540{630]|720[900(1080{1260|1440]1620|1800
© : 11

/ / /
CD4*CD25*Foxp3* ¢

F SE
v

a

v

45



1 2
T
112|369 [12]15[18[21]24 30| 36 | 42 | 48 | 54 | 60
Day 13 14{30]{60|90]180|270|360]|450|540|630|720{900|1080|1260|1440|1620| 1800
&) Sl 205 |77 T T T 71141141414 | 14 | 14 | 14 | 14
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2 14
1 30 28 32 +2
2 60 55 65 +5
1 3 90 83 97 +7
6 180 173 187 +7
9 270 263 277 +7
12 360 353 367 +7
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2 42 1260 1246 1274 +14
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54 1620 1606 1634 +14
60 1800 1786 1814 +14
14 13 15 +1
*2 30 28 32 +2
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