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Antitumor activity and long-term fate of chimeric antigen receptor-
positive T cells in patients with neuroblastoma

Chrystal U. Louis, Barbara Savoldo, Gianpietro Dotti, Martin Pule, Eric Yvon, G. Doug Myers, Claudi
Rossig, Heidi V. Russell, Oumar Diouf, Enli Liu, Hao Liu, Meng-Fen Wu, Adrian P. Gee, Zhuyong
Mei, Cliona M. Rooney, Helen E. Heslop and Malcolm K. Brenner

\\
of Medicine and The Methodist Hospital and Texas Children’s Hospital, 6621
‘, dedicine, 4Biostatistics Core of the Dan L Duncan Cancer Center, °Department

A. Correspondence should be addressed to M.K.B. (mbrenner@bcm.edu).
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Vol. 149, No. 3, 1987 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS
December 31, 1987 Pages 960-968

EXPRESSION OF CHIMERIC RECEPTOR COMPOSED OF IMMUNOGLOBULIN-DERIVED
V RESIONS AND T-CELL RECEPTOR-DERIVED C REGIONS

1
Yoshihisa Kuwana , Yoshihiro Asakural, Naoko Utsunomiyaz,
Mamoru Nakanishiz, Yohji Arata”, Seiga Itoh3,
Fumihiko Nagase4 and Yoshikazu Kurosawal¥

P

N\

—AEHiNALCD3EHZ DR, MAFDIIRBRIFRETHlIREE(CAEZEHSDES (T-body)

Proc. Natl. Acad. Sci. USA
Vol. 90, pp. 720-724, January 1993
Immunology

Specific activation and targeting of cytotoxic lymphocytes through

chimeric single chains consisting of antibody-binding domains and

the y or { subunits of the immunoglobulin and T-cell receptors
(single-chain Fv domain/chimeric receptors/immunotargeting /T cell)

ZELIG EsHHAR*, Tova Waks, GIDEON GRrosst, AND DANIEL G. SCHINDLER

Department of Chemical Immunology, The Weizmann Institute of Science, Rehovot 76100, Israel

Communicated by Michael Sela, September 9, 1992 (received for review July 8, 1992)
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STARTING
MATERIAL ) Tisa-cel i
Axi-cel Liso-cel
LEUKAPHERESIS CAR LOADING Murine scFv Murine scFv Murine scFv
o > e > (FMC63) (FMC63) (FMC63)
Axi-cel: Retroviral |
Tisa-cel: Lentiviral \
PR Liso-cel: Lentiviral
xi-cel: Fres
Tisa-cel: Cryo PBMC CD28-H IgG4-H
Liso-cel: CD4/CD8 T cells CD28-T™M CD28-T™M
it ek
5555 »

LYMPHODEPLETION CD28-CS

<

Axi-cel: Cy + Flu
Tisa-cel: Cy +Fluor B
Liso-cel: Cy + Flu

| cos

T LV. INFUSION EXPANSION ‘
O < ©
Axi-cel: 2 x 10°cells/kg Axi-cel: OKT3 +IL-2
Tisa-cel: median 300 x 10° CAR’ cells Tisa-cel: CD3/CD28
Liso-cel: ND

Liso-cel: 50, 100 or 150 x 10° cells
(Roex G et al. Pharmaceutics 2020)
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The NEW ENGLAND JOURNAL of MEDICINE B

‘ ORIGINAL ARTICLE ‘

Chimeric Antigen Receptor T Cells
for Sustained Remissions in Leukemia

Shannon L. Maude, M.D., Ph.D., Noelle Frey, M.D., Pamela A. Shaw, Ph.D.,
Richard Aplenc, M.D., Ph.D., David M. Barrett, M.D., Ph.D.,
Nancy J. Bunin, M.D., Anne Chew, Ph.D., Vanessa E. Gonzalez, M.B.A.,
Zhaohui Zheng, M.S., Simon F. Lacey, Ph.D., Yolanda D. Mahnke, Ph.D.,
Jan J. Melenhorst, Ph.D., Susan R. Rheingold, M.D., Angela Shen, M.D.,
David T. Teachey, M.D., Bruce L. Levine, Ph.D., Carl H. June, M.D.,

Probability of Overall Survival

David L. Porter, M.D., and Stephan A. Grupp, M.D., Ph.D. 0.2- Survival rate at 6 mo,

o1 78% (95% Cl, 65-95)
AR S 1B LS, ¢ 001 T e A
T ABINESD . DL BtEtREBEFEUIBHIRREU >N 0 3 6 9 12 15 18 21 24

PRI U T,
B MR EOCD 1 SRS ST
TASHRZEMA(CAR) . BETHIRIC Noof 20 2 19 104 21 1
B FHALT, RRITRTER.

SEA EARRE0-90% DRI B AENMREI N,

o,
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107 Patients were screened

'

92 Were enrolled

17 Were excluded

7 Had tisagenlecleucel
- product-related issues
7 Died
3 Had adverse events

\

75 Underwent infusion

27 Discontinued
11 Died
9 Had lack of efficacy
— 5 Underwent new therapy
for ALL while in complete
remission
2 Withdrew or were withdrawn
by guardian

\l

48 Remained in follow-up

o,

-
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[#£5R)
. 53 NICCRICRIZER: ; 6161 (81%)
(L2 EEEIRFUH]. HSCTABRAICHNMST. AEOEMNRE

/%bto

CD6165ID55. 6N H BB HEFFUIZHI(E80%.
12 A EfFe IS UILHID 59% coor.

1.0+

0.9

Probability of Continued Remission

0.14

0.0

No. at Risk

0.8+

0.74

0.6

0.54

0.4+

0.3

0.2

No. of patients, 61
No. of events, 17
Median duration of remission, not reached

0

61 54 43 33 23 18

T T T T T T 1
10 12 14 16 18 20 22

Months since Onset of Remission

7 3 1 0

(Maude SL et al. N Eng J Med 371, 2018)
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Juno Therapeutics Kite Pharma Baylor College of Medicine Novartis
JCARO015 Axi-cel Tisa-cell

5]25C1
CD28

B CcD28 M4-18B MCD3¢
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) Juno ends development of high-profile
Juno Therapeutlcs' Lead Drug leukemia drug after deaths

Trial Halted As Patients Die
From Neurotoxicity

(Reuters) - Juno Therapeutics Inc on Wednesday said it decided to shut down
Luke Timmerman Contributor (1)
Pharma & Healthcare
I give biotech insiders an edge at Timmerman Report of immunotherapy following an investigation into toxicity that led to a handful of

o
development of an experimental leukemia treatment from a highly promising new class

patient deaths.
Bad news from the world of cancer immunotherapy. Seattle-based Juno
Therapeutics said today that its lead drug candidate has been put on The drug, JCARO15, uses a technology known as CAR-T being pursued by other
clinical hold by the FDA after two patients died in a clinical trial from

neurotoxicity-related complications.

companies as well. CAR-T therapy removes a key component of the immune system
called T cells from a patient’s blood and re-engineers them to more efficiently attack
cancer before returning them to the patient.

The mid-stage clinical trial called Rocket, in which Juno’s JCARo015

therapy is being tested among adult patients with acute lymphoblastic %ﬁ@C D 1 9_CA R_T’%Hi H/E"Jt (j:, EéSCFV (C D 1 gj;)-b)? = ugﬁ};ﬁ E ) %T%DE

leukemia, was placed on hold by the FDA yesterday, said Juno CEO Hans — g
Bishop. Two deaths from cerebral edema that appeared to be treatment- CA R'TI%HJ Hﬁ";o) E[ﬁlﬁﬁﬁﬁ%ﬁ o

related were reported by researchers last week, he said. A third patient died
of cerebral edema in May, although the reasons for that weren't well Ju \— H ~¥HEE EE - b T yE t e =_p \

understood at the time. More than 20 patients have enrolled in the Rocket }R%ént'u\%b _C%}l’(/j-((' l - btt&) N uit'%ﬁb I:FI
study thus far. While the clinical hold is in effect, no new patients will be _u:t 78:’)7:’: &

enrolled, and no additional doses will be given to existing patients.

Neurotoxicity is a known side effect of the sort of engineered T-cell therapy m% w & w E ﬁiﬁ'l‘i{ b (ZE 3-5 Hi‘éig HE T 37)5 t

Juno is developing to fight cancer (see this paper in the Journal of Clinical Sz ~
O off '1—.|- ‘/j-bnt_ o

a-seeds.co.jp | A-SEEDS Co., Ltd. (Gust J et al. Cancer Discov 2017;7:1404-19.)
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Case Report of a Serious Adverse Event Following
the Administration of T Cells Transduced With
a Chimeric Antigen Receptor Recognizing ERBB2

Richard A Morgan’, James C Yang', Mio Kitano!, Mark E Dudley’, Carolyn M Laurencot’
and Steven A Rosenberg’

« 39k %

« KEahtA U>)
Elee=or~ i)
» TOMBAEAREEEPE S 2L

O friv

VGl FT#nt

'Surgery Branch, National Cancer Institute, National Institutes of Health, Bethesda, Maryland, USA
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(Flu, CY) ~15%3 405> 609> ~5B ] 5HE
| | | | | |
>
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(Morgan RA et al. Mol Ther 2010)
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EPHB4 CAR-T cell BH A AE B EEPHB4-CAR-THlBa=Esh st ER

CD19- EPHB4-
CAR-THfifa CAR-T%ﬂ]ﬂﬂ

CD19-CAR-T#HiE
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4.00E+10

Seeden
Seode
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2.00E+10 }

EPHB4-CAR

1.00E+10 f

0.00E+00 aaiisassy?
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Total Flux (p/s)

EPHRIN B2
(EPHB4UA>R)
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——  Days after CAR-T infusion = =—
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Homology Search result

LEETLLNTKLETADLKWVTFPQVDGQWEELSGLDEEQHSVRTYEVCDVQORAPGQAHWLRT
LEETLLNTKLETADLKWVTYPQAEGQWEELSGLDEEQHSVRTYEVCDMKRPGGQAHWLRT

GWVPRRGAVHVYATLRFTMLECLSLPRAGRSCKETFTVFYYESDADTATALTPAWMENPY
GWVPRRGAVHVYATIRFTMMECLSLPRASRSCKETFTVFYYESEADTATAHTPAWMENPY

IKVDTVAAEHLTRKRPGAEATGKVNVKTLRLGPLSKAGFYLAFQDQGACMALLSLHLFYK
IKVDTVAAEHLTRKRPGAEATGKVNIKTLRLGPLSKAGFYLAFQDQGACMALLSLHLFYK

KCAQLTVNLTRFPETVPRELVVPVAGSCVVDAVPAPGPSPSLYCREDGQWAEQPVTGCSC
KCSWLITNLTYFPETVPRELVVPVAGSCVANAVPTANPSPSLYCREDGQWAEQQVTGCSC

APGFEAAEGNTKCRACAQGTFKPLSGEGSCQPCPANSHSNTIGSAVCQCRVGYFRARTDP
APGYEAAESNKVCRACGQGTFKPQIGDESCLPCPANSHSNNIGSPVCLCRIGYYRARSDP

RGAPCTTPPSAPRSVVSRLNGS SLHLEWSAPLESGGREDLTYALRCRECRPGGSCAPCGG
RSSPCTTPPSAPRSVVHHLNGSTLRLEWSAPLESGGREDLTYAVRCRECRPGGSCLPCGG

DLTFDPGPRDLVEPWVVVRGLRPDFTYTFEVTALNGVSSLATGPVPFEPVNVTTDREVPP
DMTFDPGPRDLVEPWVAIRGLRPDVTYTFEVAALNGVSTLATGPPPFEPVNVTTDREVPP

AVSDIRVTRSSPSSLSLAWAVPRAPSGAVLDYEVKYHEKGAEGPSSVRFLKTSENRAELR
AVSDIRVTRSSPSSLILSWAIPRAPSGAVLDYEVKYHEKGAEGPSSVRFLKTSENRAELR

GLKRGASYLVQVRARSEAGYGPFGQEHHSQTQLDESEGWREQLA
GLKRGASYLVQVRARSEAGYGPFGQEHHSQTQLDESESWREQLA

Ephrin B2

EFNB2_HUMAN
EFNB2_MOUSE
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EFNB2_HUMAN
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EFNB2_MOUSE
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RCTIKKENTPLLNCARPDQODVKFTIKFQEFSPNLWGLEFQKNKDYYIISTSNGSLEGLDN

QEGGVCQTRAMKILMKVGQDAS SAGSTRNKDPTRRPELEAGTNGRSSTTSPFVKPNPGSS
QEGGVCQTRAMKILMKVGQDAS SAGSARNHGPTRRPELEAGTNGRSSTTSPFVKPNPGSS

TDGNSAGHSGNNILGSEVALFA
TDGNSAGHSGNNLLGSEVALFA
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(Kubo H et al. Mol Ther Oncolytics 2021)
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7 - IL2 96%
) 98.4% genetically similar IL7 95%
IL1 96%

IL2-Ra (CD25) 92%
) o6 50, genetically similar IL2-Rp (CD122)  93%

IL2-Ry (CD132) 98%
= IL15-Ra (CD125) 94%
N . IL-7Ra 97%
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All modern humans
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=714 5) THIlBAREGMR CAR-THliad B [0]#% 5 K ER € hTHfRERSR DO THRBESR
GMR-CAR-T cells GMR-CAR-T cells
Day -14 4 012 3 5 7 14 o "
X w0 2= 20 .
% IV = B —
*H 30 t‘l_-l 151
\} @ 20 @ 10 4 - %
=045 &D k5 RIBIRE x e
THAR2ERER S O 5 A
GMR-CAR-TH#lifa CARBZ 4R : 3x10%kg , ,
BiE
EZHUYYD
281R7E (day -1~14)
Rei= (day -1~13)
{48 (day -1, 0,1, 3,7, 14)
IMRIRE; &, £, REEE (day 1,1, 3, 5,7, 14) Macaque
vkl kS (day 1,1, 3, 5,7, 14) Organ Findings
CAR-THARENEE (1h, 2h, 24h, 144h, 312h) CAR-TA|CAR-TB|CAR-TC
Liver infiltrate, mononuclear cell minimal | minimal -
Gallbladder Pathological change - - -
. > 960/ Kidney infiltrate, mononuclear cell minimal| mild |minimal
° - =Lk =
v EMNDZIAHILEIOGMRa (CD116) AR - () A sathelogical chonge S
\t P _ . _ _ _
v cD1eE Mg, BBk, MEPIRZMARIc5R Heart Pathological change
. - . : . Brain Pathological change - - -
(thoracic) Pathological change - - -

o,

L™
‘ a-seeds.co.jp | A-SEEDS Co., Ltd. (Morokawa H et al. Clin Transl Immunol 2020)




EPHB4ASSAEFEN CAR-THRARZDOff tumorss 454

EPHB4-CAREAIIEN=VM T EPHB4AZBADIZE R TE

(GFP+ gated)

o -t X
¥ ¥ ¥
| ; ;
y & & “]203GFP  293-humanEPHBA

293-GFP 293-human EPHB4 293-cyno EPHB4

jJoEPHBA4

4 APC anti lgG-Fc antibody (for detection)

Ligand-based EPHB4-specific CAR molecule
O
Y Human EPHB4 receptor L
:l 96% of homology human EPHB4-CAR binding
e Cynomolgus EPHB4 receptor
—

-
‘ a-seeds.co.jp | A-SEEDS Co., Ltd.

(Yagyu S et al. Clin Transl Immunology 2021)



I h= (/)L ZBL\zE NEPHB4 CAR-THRBE D% 5t kR

Study Schedule
5 4 3 2 41 0 1 2 3 7

% I I BN S . *

Fludarabine 6 * General Appearance (day -6~+6) -Pathological findings
3.3x106/kg _
(=1x108m?)  ° -Appetite (day -6~+6)

Cyclophosphamide of CAR* T cells * Body weight (day -1, 0, 1, 2, 3, 5)

(Human PBMC derived) * Blood exam; CBC, Chemo(day -1, 0, 1, 2, 3, 5)
« Cytokines (day -1, 0, 1, 2, 3, 5)
 CAR-T cell kinetics (1h, 2h, 24h, 7d)

Group A: Lymphodepletion alone
Group B: Lymphodepletion + control T cells (Human PBMC derived)
Group C: Lymphodepletion + EPHB4-CAR-T cells (Human PBMC derived)

CBC Chemo Coagulation Cytokine
WBC  Diff Diff WBC RBC  HGB  HCT CRP  AST ALT ALP LD CK PT APTT D-dimer 1B IL-2 -6  IL-8
WBC % # GLU BIL UN CRE CHO TG
IFNy TNFa  GM-CSF
MCV  MCH MCHC RET% RET# PLT PL ™ ca Na K al

e, TP ALB  A/G

-
‘ a-seeds.co.jp | A-SEEDS Co., Ltd. (Yagyu S et al. Clin Transl Immunology 2021)




I h= (/)L ZBL\zE NEPHB4 CAR-THRBE D% 5t kR

CAR-T cell kinetics
copy number of CAR transgene
(copies/60ng of whole blood DNA)

Standard Curve 10000 6681.41
——male
female
= 1000
o 3171.36
275 8
g_ 107.93
100 53.19 60.72
i (&) \ \
‘D 35.44 49.76
llllllllllllllllllllllllllll 10 22.47
|| rd [l unkn (
1
Lower measurement limit: 1h 2h 24h 144h

10 copies/60ng of whole blood DNA)

-
‘ a-seeds.co.jp | A-SEEDS Co., Ltd. (Yagyu S et al. Clin Transl Immunology 2021)




FEHIHEIhZ01TI %=

Study Schedule
(days)
-5

-4 -3

i

Lymphodepletion

Fludarabine

Cyclophosphamide

A A

3.3 x 105kg(=1x10%/m?)
of CAR* T cells or
Non-transduced T cells

Monitoring

General Appearance (day -6~+6)
Appetite (day -6~+6)
Body weight (day -1, 0, 1, 2, 3, 5)

Blood exam; CBC, Biochemistry (day -1, 0, 1, 2, 3, 5)

Cytokines (day -1,0, 1, 2, 3, 5)

CAR-T cell kinetics(1h, 2h, 24h, 7d)

3

== i)

*Pathological findings

Male
#Mono
(x10%pL) WBC (x10°/L) #Lymph (x10%pL) #Neut (x10%/pLz)
30.00 o Tx 20,00 e No T 20.00 e No Tx 400 —n
18.00 18.00 3.50
25.00 —_—NT 1600 T 16.00 T 3.00 ==y
14.00 14.00
20.00 —e—crt 000 e CART 1200 AR 2(5; s CART
15.00 10.00 10.00 .
800 8.00 1.50
10.00 6.00 6.00 1.00
5.00 00 el 200 ﬁa 050 | G EGm—gu—
0.00 0.00 0.00 000 N S
SO P G R N R R > oD > @ RO G
PP P & S P & & S P FLH T e
* o° & o
HCT Hb #Retic Platelet
(%) (g/dL) (x105/uL) (x10%7pL)
60.0 gg 250.0 - 1goog S
00 140 mﬂ 000 |'Eme= o [
700
0o | I P g, 20 1500 | —ocxnr ol R
300 | e o Tx s'o —— No T> 500
. 100.0 400
200 s NT 6.0 —— NT 300
100 40 50.0 200
e CART 2.0 s CART 100
0.0 0.0 0.0 0
> R > N > & L € > o L €
AR AR PP S F I F P NS P
* * *

-
‘ a-seeds.co.jp | A-SEEDS Co., Ltd.

Lzt FNEPHB4 CAR-THARRES

1S 5EA

AST ALT T-bil CPK CRP
—— o Ty ——— o T —— o Tu —— o Tx
3m 000 Lo0 13000
— FEMC 250 S — YT - wsn — i FEMC o —a— pamc
—— CART ) —e— oRT 2000 —— Az T ieoee —— Rt
nED -
150 1500
nan =000
10 1000 o0
50 500 020 oon
o o 000 o
» O S A
iy & & g d‘p S d"\ &g 0%‘\ & & 0“"{‘3
of o o
TP BUN Cre Na K

— o s el AL

—— o T —_—— T
—t— FEMC ———rEMc S ————-
PR &0 aa Lan 10,00
A =0 . CART —— CART . CART
500 - 120
—— R 30 oo =00
200 . )
.0 - soo
200 0.0
150 En 400
200
% w4 uan
- 200
Laa 50 .20
aaa oo oo ano
oG N e . AR P A
P Al A B i Al & S
" & o &

v No febrile neutropenia or lymphodepletion related toxicity

v" No EPHB4-targeting related acute off-tumor toxicity
(including d-dimer)

v' Hematopoiesis was recovered at day7

v" No pathological abnormalities were observed.

(Yagyu S et al. Clin Transl Immunology 2021)
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CAR-THIREEOEDERREXTH I A FHIHFR EIERS

FAFEIR IREIIATRE (BWR~ICHERF) FRrpHIARE (GEERRR~ERREF)
20164E CAR-THif2 IO b1 TRk AR R R R TSN
I ———— (10075 F3/14F)
I=EGT ImE
20174 RRIAZZNR
(2005 /1)
JEFRRZ 5% fa RIS
20184 o . EARIATEC ERIAZIENR
GMPRE;RIR It BEC S o
20194 B LR ERIFZANES S
(2005 F/1E) SO ER
(2.312M/34F)
2020
F Rt
S RIS
RIZARE
20214 ERHTRC
MNFEKR (50075 F/34F) AVED
20224 GMPRIEE Flife s #2T B
IR ER(LEAT S
PMDA HHEENE KT REFDA R (2.3{8M/34)
20234F AT e e
(30005 F4/3€E)
Sap N i SRS
20245 | PR mycpmssstmmam HHFEC AVED NEDO
GMP T COSEMEINESE By (S003F%) Ty DTSUXIES
SiElaliE (9.218M/24F)
0254 (2.3(&F/34E) 41
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__Pros m_Cons_m
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Cell Processing Center
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aBRT A EifEeIFEREENER
XI5k : GMRIZMEEREIEIERS BE OI5IRERICRCOERS

SRR  EEAROMREICGMRORRNERICRRAL TV ERBLTUS
R A MR, FFEEEEIKER IR

<

v NVAN i == :
/afREn | GMR GMR CAR-THH(3EEIEGMRIC
v TEFMAES : 185%28BR0RSERUEEER BUEEAESD
v BIRMEHEIES : CAR-THIEROEA G - i
v RREmMENEHEY | EMNKF SinliiaEr> - P / N\ ey
/ A | e
v SEERREMEES | (SN A E S R {7 e AML,%HH/@E
v AMED S3INAERSEABFREECLOTR-b S
(AMED H1;R¥1) CD116 09:'_1\16%/;2{1;1
FEEHELR) R
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v aBRT YA B IFE RS HER
v XIER 1 EPHB4BZ BN ABEDISZEREICNICOERE

WRIEAH : D AMROMRIEICEPHBAORBR N SRCEIRL TSI LR TV EMIES
FFHEREN A BED A FFRBEE N A EaiBIERT D A (KIBHA) . FRIREEN A[HPV(-)]. TIREEN A
CIRRA A (B LAY, BV \HBREN AL BBRRD A BffRE _ERZD A BH A KB AL BB AL FLH AL
SREN A FED A RIS LR A 12T RBET, B8R £ 2T EPHBAEFEIRZHRL TS,

v JaEREm : AP8901
v EBIMIIER  NolRRmIRSR28HBOZEERVEESERK
— - N concept for solid tumor
v BlRBFHEHIER - -THiREDB R
EPHB4/A2* tumor
v CAR-THIREEEADIUAEEIR (253 CR+PR) | fi151HE
v ORBRRRENSIEN | EMAY SRMIaET - ot
v BEREIEME : B AR S-SR owee B ez
v AMEDEIHIA A EBRERMEATREECLOYR-b \;/f O EPHA2 & —‘EHA <
/ K_C’— e NS
(AMED #I4E3) { @
x i AP8901  EPHB4*tumor
@, EPHA2* tumor
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EEmREFEIT— X EEconomic model

EES /R

v J-MEEYIDRTE
v GMPZRLE

v IEERREZ 2R
v First in humanizt5&

BRIT-X } NUF -3 } aiad }

JEEEpRaER P1 GHER } P2 :KBRLLBE

Increasing funding

“ e e e e e e o e e e - =TI
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BEEBESZRMOAFEIT—XEEconomic model
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v iitgEn
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v BRN405ER (Human POC)

HRITI—-X } NIF—=33> }

|
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I
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Increasing funding
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BEEBESZRMOAFEIT—XEEconomic model
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How do we find the shepherd?

The Shepherd Requires

» Teamwork (BREEMTEEF — LEBR)
» Infrastructure (1275 - BRHE)
» Mentoring (NHBH : BHEEHT)
* Economic model (BnEmorpo)

L) https://www.youtube.com/watch?v=9r5y73q0304
‘h- a-seeds.co.jp | A-SEEDS Co., Ltd.
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I Economic model: EARAMNSIaHDN. F0—/VULEFEN ?

FFERPR RERMER P1
* Memory CAR .

=, E5)

=4 = Mmiw . Reduced toxicity GMR AS116 CARTiIEr G111 (FIH, IIT, Japan)
d1—4>JXAfE/ + Memory CAR EPHB4/ i
mLEREE - Dual-target EPHA?2 AP8901 CARTiIEr E211 (FIH, IIT, Japan)

NI

RAF4RREH A Memory CAR EPHBA4/ ACS2015  CARTIEr E312 (P1/2a, Australia)

Py * Dual-target EPHA2

B EREP P AE
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Economic model: 7H7=7%Fsmall biotechhiEBI CiaE&% 93

HARTOERKRFEIAAERNSEBI COIRERNEZITI DROM-ER

1. PHTI7 -REQEREENATEERA SIS DER
o EREES. BERENMNS - ALACEROIELERAA SIS DRIMEER
- RSHLR, BREMEER. ERREROBHENTF - LHEHRIN. DA MIT OIRZTHFED
K= bF=US T IET BEHIEER

2. &SR (AMED. NEDORE) DFIEHE
* Non-dilutiveREEZIERS. [EHTETILORERIESTH ., BZE5HH DI

M

3. Choose wisely
o BINEBBRICHIIDEE . BT WREBLED

4. HEDOFEBMG. AEEHIE
o LRV Z. EFEmBEFEDMain FieldldKEl, BXMTHBILICEDDODIR
«  AERZBIEIHIBTORSARZRIEA. [REKRPHEROEMENMSCMC, IBRRTY MV ZIBEITS
@, o RIS, REBRETSATIATEON BN THEERETEITLKON ?
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I Economic model: EARAMNSIaHDN. F0—/CLEFEN ?

~

We are planning to conduct a clinical trial in the U.S. based on the non-
clinical study results and early-stage clinical data obtained from our work in
Japan.

What specific aspects should we be mindful of as we proceed with this
next phase of development in a foreign regulatory and business
\environment? /

~

It's important to carefully choose the country and facility for the trial.
Gene and cell therapy trials are competitive and costly in the US, making it
hard for smaller companies to secure good sites and sufficient funding.

While large companies may be able to justify the expense, startups may find
it harder to do so. Consider whether there’s a more cost-effective way to
\Ieverage your results from Japan for overseas development. /

Dr. Malcolm K. Brenner
“ Baylor College of Medicine

-
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Small Biotechh'HANSTHAFEACAR-THIZ R S2EEETBTz(C
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o JERRENS. JBERENMNS — AL RACEMERIEERENA > IS0 RS ER
- RUSHLR, BEREMIMER. EEEAROBMENTF - LANEMREN. DA My T O THRFED
JC=hF =T H RS BARHIIESE

2. &S (AMED. NEDORE) DFIEH
*  Non-dilutiveREEZIER. EATERLOBERFNZESTIE . BETEDIL

i

3. Choose wisely
o BINBERRICHIIDEE . RERT YA WREEELED

4. FEDZIESMG. AKBHIE
o LFVZ EEREFEOMain Field EKE, BN THBIEIENMDDRL
¢« AGVZEREITHMISTORFRRZRIER. BRARFHHEROERPENSCMC. JBERT T 2 BRI

@,

£
‘ a-seeds.co.jp | A-SEEDS Co., Ltd.




I Acknowledgements

Shinshu University School of Medicine
Yozo Nakazawa
Miyuki Tanaka
Shoji Saito
Koichi Hirabayashi
Ryu Yanagisawa

Kyoto Prefectural University of Medicine

Hiroshi Kubo
Akimasa Tomida
Masaya Suematsu
Kohei Mitsuno
Yuya Sugitatsu

@, . Yuki Naito

-
‘ a-seeds.co.jp | A-SEEDS Co., Ltd.

National Cancer Center East

Tetsuya Nakatsura
Yoichi Naito

Chikako Funasaka
Toshihiro Suzuki
Kazumasa Takenouchi
Junichiro Yuda
Genichiro Ishii
Akihiro Sato

Nozomu Fuse
Masashi Wakabayasi
Hitomi Kubota
Yukiko Ishiguro
Toshihiko Doi

Center for Advanced Research

= §CARS

A Coll Therapy
Shinshu Univessi

SHINSHU
UNIVERSITY

db BitthiiRtE9—
b
National Cancer Center Hospital East

A-SEEDS. Co., Ltd.
Konomi Morita
Tomoya Inoue
Hidemi Sato
Yuko Yaguchi
Takafumi Mano
Tsuyoshi Shiranita
Toshikazu Yamaoka
Yoichi Inada

N

6" A-SEEDS

RERFILER KT

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Moe Washizawa
Megumi Wada
Akane Miura

Fumi Saito

Momona Hirayama
Aiko Hasegawa
Kazumasa Yokoyama
Takuji Achiwa



	スライド 1: がんに対する 非ウイルス遺伝子改変CAR-T細胞の開発と臨床応用 ー アカデミアとバイオテックスタートアップが果たす役割
	スライド 2
	スライド 3
	スライド 4
	スライド 5
	スライド 6
	スライド 7
	スライド 8
	スライド 9
	スライド 10
	スライド 11
	スライド 12
	スライド 13
	スライド 14
	スライド 15
	スライド 16
	スライド 17
	スライド 18
	スライド 19: Click to edit Master title style
	スライド 20
	スライド 21: Click to edit Master title style
	スライド 22
	スライド 23: Click to edit Master title style
	スライド 24: Click to edit Master title style
	スライド 25
	スライド 26
	スライド 27
	スライド 28
	スライド 29
	スライド 30
	スライド 31
	スライド 32
	スライド 33: アカデミアCPCを利用したCAR-T細胞の臨床実装
	スライド 34: アカデミアCPCを利用したCAR-T細胞の臨床実装
	スライド 35: 信州大学医学附属病院先端細胞治療センターCPC
	スライド 36
	スライド 37
	スライド 38
	スライド 39
	スライド 40
	スライド 41
	スライド 42
	スライド 43
	スライド 44
	スライド 45
	スライド 46
	スライド 47
	スライド 48
	スライド 49
	スライド 50
	スライド 51
	スライド 52
	スライド 53
	スライド 54
	スライド 55

