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Agenda

1. Introduction of the CMO/CDMO company Cyto-Facto Inc.

2. Role of the CDMO in supporting cell therapy through collaboration
with academia, medical sites and pharma.



Introduction of CMO/CDMO company Cyto-Facto Inc.




Cyto-Facto Inc. is a spinoff company

from Foundation for Biomedical Research and Innovation (FBRI)
that aims to support Kobe BioMedical Innovation Cluster project
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Spin off company Cyto Facto after April 2023
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Main services

Specialized in manufacturing cell and gene products

- research. process development and sales of products
- CMO/CDMO service
- analytical service and QC testing

- consultation, organizing seminar, training course

CIF Cyto-Facto



Cell manufacturing facilities of Cyto-Facto Inc.
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Introduction of Cell Processing Center
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Shipping record to Australia
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Introduction of Cell Processing Center
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Cell manufacturing facilities of Cyto-Facto Inc.
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CPC facility in KCMI 5F
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1. Introduction of the CMO/CDMO company Cyto-Facto Inc.

2. Role of the CDMO in supporting cell therapy through collaboration
with academia, medical sites and pharma.




Genetically modified T cells (CAR-T)
for the treatment of cancer

Chimeric
antigen receptor

(CAR)

lumor cel

Antigen
expressed on
the cell surface

Ann Rev Immunology 201512 132 rev Microbe TV

CMO service for global pharmaceutical companies offers us to
define a global standards for cell manufacturing and supply chain.



Genetically modified cells for gene and cell therapy

HER2-CAR T

Target: Sarcoma, Glioblastoma
Baylor Med Collage

© GD2-CART

= Target: Neuroblastoma
- Baylor Med Collage

‘ CD116-CART

Target: AML
Shinshu-Univ.

SeFv(anti-PD-1)-CAR T
Target: Lung cancer
Sarwish Nat. Biotech 2018

Claudin 18.2-CAR T

Target: gastric and pancreatic cancer
Carsgen Therapeutics

MMG49 (Integrin §)-CAR T

Target: MM
Osaka Univ/Otsuka Pharma

NKR-2-CAR T

Target: solid tumor
Celyad/Ono

Anti-mesothelin-CAR T

Target: mesothelial Ca
Memorial Sloan Kettering Cancer Center

BCMA/CS1 bispecific-CAR T

Target: MM
Nat. comm. 2020



Evolution of Chimeric Antigen Receptor for CAR-T

1st generation of CAR T

CD4 CDs8
IL-2Ra (CD25) cEy
F
e B CcD28 M4-188 WCD3C
CD3C CD3C CD3C CD3C CD28 Rev
Nat Rev Drug Discovery
2019 van der Stegen et al.
. d
2nd generation of CAR T 3¢ CART
SJ25C1 \ FMC63 \ FMC63 \ FMC63 \ FMC63
scFv :
CD28 i
CD238
CD3C
Retrovirus Lentivirus Lentivirus
Kite/ZUMA-1 Novartis/JULIET Juno/TRANSCEND
Neelapu NEJM 2017 Schuster 2019 NEJM Abramson 2020 Lancet

Locke Lancet Oncol 2019



Study/Sponsor

CAR T dose

Conditioning therapy
Lymphoma subtypes

0
A0

Relapsed/Refractory
Relaspe post-ASCT
Bridging therapy
Treated/Enrolled

Multi-center CD19 CAR T cell trials

ZUMA-1/Kite

2 x10°kg

Cy/Flu
DLBCL/PMBCL/TFL
8 / 1 /15
Refractory

23%

None

108/120(90%)

JULIET/Novaritis TRANSCEND/Juno

Up to 0.6-6x10°
Cy/Flu or Bendamustine
DLBCL/TFL/Other

8 / 19/ 2
Relapsed or refractory
49%
Allowed
111/166(67%)

0.5-1.5x10°

Cy/Flu

DLBCL/PMBCL/TFL/Other
64 / 6 [/ 22/ 8

Relapsed or refractory

35%

Allowed

269/344(78%)*

PFS progression-free

39% at 27.1 months

34% at 14 months

44% at 12 months

ORR 83% 52% 73%
CR 58% 10% 53%
0S A7% alive at 39.1 months not found not found




Response and survival outcomes in the efficiency —evaluable set,
by best overall response : Overall survival

C oOverall survival
—— Complete response (median NR, §95% Cl NR-NR) TRANSCEND
— Total (median 21-1 months, 95% C1 13-3-NR)
—— Partial response (median 9-0 months, 95% Cl 6-0-10-4)
—— Stable disease and progressive disease (median 5-1 months, 95% Cl 2-9-6.5)
100
80
g i
£ 6o+
c
O I T
T 407
L Jeremy S Abramson,
8 | I JUNO/TRANSEND
204 ' : Lancet 2020; 396: 839-52
i |
0 I I T I T I I I I I T I T I I
0 3 b 9 12 15 18 21 24 27 30 33 36 39 42 45
Number at risk Time since treatment (months)
Completeresponse 136 135 128 113 94 68 48 36 26 16 13 8 5 1 0
Partial response 50 45 33 20 8 3 3 0 : : . .. .. ..
Stablediseaseand 70 41 27 14 7 3 1 1 1 1 1 1 1 0



CMO/CDMO business experience of Cyto-Facto
(Its predecessor, the RDC of the FBRI)

2014 Launched CAR-T CMO proglect as R&D Center for Cell Therapy (RDC) of the FBRI.
Technology transfer of CAR-T production (Kymriah®) by Novartis.

2017 Cell Processing Center in compliance with PIC/S GMP in the EC building in service.

2018 Began production of the clinical product Kymriah® for the Japanese market.

- - — CPC in the Eye Center
2020 Obtained approval for manufacture and sale of regenerative medicine products from HA. | (Ec) building. 6F

Commercial production of Kymriah® started.
2021 Technology transfer of MSC production (FF-31501) by Fujifilm.
2022 Completion and operation of the Cell Processing Center (CPC) on the 5th floor of KCMI

2023 FF-31501 investigational product manufacturing began. _
Several process development projects for CAR-T, MSC manufacturing started.

Cyto-Facto (its predecessor, the RDC of the FBRI) is the first Asian company to manufacture
commercial CAR-T products in compliance with PIC/S GMP. Cyto-Facto has accumulated =
experience in manufacturing technology know-how and has launched several cell & gene CPC i.npthe'o nter o
manufacturing pipelines, including CAR-T, iPSC-based cells and mesenchymal stem cells (MSCS)  Medical nnovation (KCMI)
of various developmental stages. building. SF

CI* Cyto-Facto 22




The CAR-T therapy in Japan was started in 2018
through the network of JSTMCT

Introduce FACT - Standards for IMMUNE EFFECTOR CELLS to Japanese apheresis sites

Set up and open apheresis sites in Japan for Kymriah manufacturing through the network of Japan
Society of Transfusion Medicine and Cell Therapy under the technical support from NPKK.

All of the apheresis sites opened in Japan were set up based on the

" recommended plans stated in the Q&A in the journal of JSTMCT and web HP.
°0 -
'.a‘ . %1_;,,
e JSTMC F |
EFFECTOR | ThedspenSociety ofranstusion Meo icing and Gzll Theragy . \
CELLS —_
ot s |
o Keio Univ. Hemato  Kyoto Univ.Hemato Kyoto UFnE;\EélHemato

Dr. Tanozaki Dr. Arai
Kawamata



Network of ARO was utilized to organize
the apheresis/hospital sites for CAR-T therapy in Japan

FBRI chairs the Academic Research Organization Liaison Council for Cell Processing Center.

The 17 major academic/governmental medical centers for cell therapy participate Liaison Council.

FBRI promotes the supply of Kymriah and collect the therapy-related issues need to be fixed
through this network.

Hokkaido
Univ.

Hiroshima Okayama

Ui Univ. Univ.

Nat. Keio

Cancer Univ.
Center sukuba

Univ.

Jyuntendo

Chaired by FBRI
Kawamata



Cyto-Facto has a prestigious Kymriah manufacturing record,
with manufacturing success rate of 95% (123 batches/129 batches)

ORIGINAL PAPER

Risk factors for CAR-T cell manufacturing failure among DLBCL
patients: A nationwide survey in Japan

Tomoyasu Jo"*® | Satoshi Yoshihara®® | Yoshiki Okuyama® | Keiko Fujii® |
Tomoko Henzan’ | Kaoru Kahata® | Rie Yamazaki’® | Wataru Takeda'® |
Yoshihiro Umezawa'' | Kentaro Fukushima'*® | Takashi Ashida" |

Minami Yamada-Fujiwara'* | Ryo Hanajiri'"> | Noboru Yonetani'® | Yuma Tada'’ |
Yuji Shimura'®® | Hidekazu Nishikii'’ | Norio Shiba®*® | Naoya Mimura® |
Jun Ando** | TakayukiSato® | Yasuhiro Nakashima®** | Junko Ikemoto® |

Keita Iwaki'* | Shin-ichiro Fujiwara®® | MasakiRi**® | Tokiko Nagamura-Inoue”” |

Ryuji Tanosaki® | Yasuyuki Arai®?

BJHaem

BRITISH JOURNAL OF HAEMSTOLOGY

British Journal of Hematology
2023 April 13 Jo et al

JO ET AL. Table 1 revised
Factory 2019-2021 Dec Successful Failed successful rate
Novartis Morris Plains NJ US 255 24 91%
Cyto-Facto (FBRI) Kobe Japan 123 6 95%




CAR-T manufactured and infused to patents

Total

519 cases

DLBCL 438 cases

Excluding 30

OOS cases

Excl. OOS DLBCL 408 cases

Success
378 cases

|
Failure
: : 30 cases
compare

manufacturing

B-ALL 81 cases

Success 77 cases

00S 4 casess
Failure O cas&ifﬂﬁ

JSH (2022/11) / 64th ASH Oral #664 /Jo T, Arai Y, et al British Journal of Hematology 2023 Scientifc Reports | (2023) 13:14952
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Kymriah product score for 23 Japanese sites (DLBCL)
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Explore the factors that affect the success rate of CAR-T manufacturing

Patient episodes for success or failure of CAR-T therapy

Femail 20 s

* Primary mediastinal Large B cell
lymphoma

* Treatment
* DA-EPOCH-R 6 courses - CR
* Recurrence—>R-ESHAP : no CR
* R-GCD—->Pola BR : no CR
* Apheresis ®>manufacturing OK
* [VAC—rediation : PR
e CAR-T - CR
* No event

Mail 60s

* Diffuse large B lymphoma

Pretreatment
e Treatment conditioning
* R-CHOP 1 course - PR
* BR 4 courses - no CR
* R-CHASE 1course - PR
* Apheresis->»manufacturing failure
* R-CHASE 2 courses
* Apheresis 2-»manufacturing failure again

Additional chemotherapy is not feasible.



Factors determine the success of CAR-T manufacturing

Bendamustine risk categoryHigh risk : > 3 courses, last Tx conducted within 3 M, Middle risk : > 6 courses last Tx
conducted 3 after or within 24 M

Odds ratio 95%Cl p value
Risk by Bendamustine Low Reference
%k
D E Int 5.520 (1.436-21.215) 0.013
conditioning High 57.088 (3.370-966.996) 0.005*
X 4
Platelet Every 10X 10°/ul 2.020 (1.107-3.690)  0.022*
reduction
CD4/CDS8 ratio >1/3 Reference
<1/3 3.249 (1.314-8.036) 0.011*
Interpretation
P 0dds ratio
Case 1 » Case 2
v Bendamustine : nouse (Low) >;52761 v Bendmustine : 6 cycles & rest 2 months (High)
v Platelet : 20.0 X 10* /uL X 3.2 v' Platlet : 10.0 X10%/pL
=X 365

v' CD4/CDS ratio: 1.0 (>1/3) v' CD4/CDS ratio: 0.2 (<1/3)

JSH (2022/11) / 64th ASH Oral #664 Scientific Reports 2023 /Jo T, Arai Y, et al British Journal of Hematology 2023


プレゼンターのノート
プレゼンテーションのノート
このベンダムスチンリスク分類を含めて多変量解析を行った結果をお示しします。最終的に3つの要因が製造失敗に重要である可能性が示唆されました。例えば、ベンダムスチン使用歴が6サイクルで休薬期間が2か月だとベンダムスチンリスクはhighに相当し、ベンダムスチン使用歴のない症例と比べるオッズ比は57倍になります。血小板数が10万減るごとにオッズ比が約2倍、末梢血T細胞のCD4/CD8比が1/3より小さいと3.2倍となります。これらを複数併せ持った症例では極めて製造失敗リスクが高くなることが示唆されました。


Low phosphate level in serum is observed just after CAR-T therapy
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Nakamura N, Arai Y, Takaori-Kondo A, et al. Br J Haematol. 2022



Low phosphate in serum prior to sever CRS

6
Adverse event :l CRS grade p value
after infusion 5 o 1 2 3
N 2 21 0 O
iP decrease 0.001
—
T 4- Y 0 15 8 2
O N 2 34 6 1
— K decrease 0.117
g’ 3 vie| 2|21
— o d N 2 36 8 1 0.083
ecrease .
o 92 : Y 0 0 0 1
1
0
10 5 0 5 10 15 20 25 30 35

Days after tisa-cel infusion

Nakamura N, Arai Y, Takaori-Kondo A, et al. Br J Haematol. 2022



Upregulation of PAI-1 after infusion initiates

Adverse event
after infusion

disturbance in fibrinolytic system
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Morita-Yamasaki M, Arai Y, Takaori-Kondo A, Adachi S, et al. Blood Adv. 2022



Clinical Record for CAR-T Therapy in Kyoto Univ.

2019/12-2021/7 DLBCL
Number of CD3 at leukaphresis

Overall survival

. 1.0
©
=
g 0.8 — CD3 HIGH
& ]
T N
U = 0.6
+ 9o
58,
2 a O
%Jo CD3 LOW
o 0.2
a
P =0.032
0.0 -

| | | | | | |
0 2 4 6 8 10 12
Months after infusion
Number at risk

cp3Llow 0 20 14 8 6 1 1 1
CD3HIGH 1 24 16 14 11 8 6 5

Clinical
outcome

CD3 HIGH

—h
o
I

o
o
I

CD3 LOW

o
o
I

Probability
o
~
|

o
\V)
I

P =0.054

0 2 4 6 8 10 12
Month after infusion

o
o
I

Number at risk

CD3LOW 0 20 17 12 8 3 3 3
CD3HIGH 1 24 19 15 12 9 6 5

CAR-T generated from high number of CD3 cells, retains CD3 level and shows good prognosis

Wada F, Jo T, Arai Y, et al. Sci Rep. 2023



Factors that can give impact to the CAR-T therapy

pre-infusion conditioning Index of therapeutic effect

Cyclophosphamid /Fludara No Bendamustine I CAR T in blood : CCR7+CD45RA-,
CCR7+CD62L+,CCR7+ CD27+
pre-infusion conditioning by apheresis CD27+,PD-1-, CD8+

Control timing to start therapy

Use of immunomodulation regents
Platelet, CD3, CD4/CDS8 ratio g

as post infusion conditioning
PD-1/PD-1L LAG-3/TIM-3, IMiDs

Selection of patient

Stable supply of commercial vectors
Responder/non-responder

Control timing of apheresis Vector design development
Reduce off-target effect, expand application
Enhance efficacy

Allogenic application

Selection of T cell fraction HLA class I, TCR gene editing

Maintain Naive/stem cell population

Neelapu Blood 2019 Fraietta et al Nat Med 2018 Hirayama Blood 2019 Wada Sci Rep. 2022 Morita-Yamasaki Blood Adv. 2022



Explore the CPPs for CAR T manufacturing

T cell morphology _
during culture Surface molecule analysis

Stem/naive vs exhausted

1 Early diff. cells 1

1xel0 Growth rate — CD62L, CCR7, CD27, CD45RA

Exhausted cells |
1xe9 2 KLRG-1, HLA-DR, CD38. PD-1

Effector EM, senescence |
i 1xe8 i- CD45R0, CD27- CD28-
Treg, MDSC |
CD25+ FOXP3+,

1xe’

D3 D4 DS D10 CD15+ CD14- HLA-DR-




Development of cell manufacturing control system

Material receiving Return inventory
Inventory creation (RFID) Clean out stock

‘ Disposal
Manufacturing Order - Return to warehouse | Clean out
Batch Mgmt. Shop Floor Order One Step Transportation
P stock
(QA Status) |
! ¥ ¥
Move to Packing area -> MBR execution > MBR execution
One Step Transportation Kitting (RFID) Media Preparation
‘ ]
' ./
Move to Kitting room | l : : CeI.I Processing
One Step Transportation rm— Historian Equipment Mgmt. ==
MBR execution Material handling
MO & SFO for PAT : A
Cell Processing '
Inline data, log o |
Shipping decision Time, Weight, ... i
One Step Transportation _ e
Batch mgmt. QC devices Off line Sampling
i LIMS =
4 4 I: '! <
storage ! =
Temperature =P EMS

l’ FPressure diff. f

Shipping ER|
Clean out stock T e <




Manufacturing information in IT format can enable linkage to
manufacturing, supply chain and clinical data

Cloud data
analytics + Deep
learning

Clinical
data

material and

supply
chain data




For improved treatment outcomes and new drug development,
the formation of an ECO system through information sharing is
essential.

Raw material
supply
company/
apheresis site

CMO/CDMO
for cell & gene
products

Manufacturing information shall be digitized on the CMO side to
combine it with supply chain and clinical information data

= Need for QbD-based manufacturing



Summary

Factors that influence the outcome of the CAR-T therapy

1. Select carefully the timing to initiate the CAR-T therapy
not to use exhausted leukaphresis to manufacture CAR-T cells successfully
no use of Bendamustine, CD3 > 2.0 x10"3, CD4/CDS8 >1.0, platelet > 2.0 x10"5,

2. Manufacture CAR-T cells retaining growth potential

manufacture CAR-T cells with growth potential so that they survive in patient over 6\
indication: stem cell expression of CD62L, CCR7, CD27, CD45RA
no exhausted cells KLRG-1, HLA-DR, CD38, PD-1
no effector cell CD45R0, CD27-, CD28-

no Treg, MDSC CD25+FOXP3+, CD15+CD14-HLA-DR-

Collaboration among clinical site/CMO/Pharma is indispensable to improve the cell
therapy and conduct an effective Reverse Translational Research.

Manufacturing data in digital format is essential to improve supply chain control
through linking with clinical data and develop new CAR-T product.
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