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AWFFERHTE TlL, DAIEFAERROHSFTZEDORE 705 b N TY AR (HAC) -1PS Mifa > 7 v b 7
—LEZ LRI EE SN HEED iPS MIfLH KX A T BRI (CAR) T #ifd (iCAR-T) DRI AT
LEHER LT, BARMIIZIE CAR Z fEICAZHA FTRED D T AL OFEBE A 2 B8 72 383 - 2 7= HAC & #54 L 7=
BEDRF iPS M~ 5 » k7 4+ —2 [CAR-exHAC-iPS #iiE) DA & A HMED EFTH 5,

FIEWIM DK 3 FHUTLLT OWFFEBRFE & Fohta L 7=,

MFFEBASRIEE 1 ;. exHAC #E A D scFv D%k et & FHH

DS AR Z R B 7o RO E 2 n 98 ) 7 B — T APUROIEREZ WD Z &2 k0 | oS o)
7B DN AR RIFUA (CasMab) Z/FRICE 2, Fox 13FE 4 O CAR #2235 FIHEZR exHAC X7 & —|Z
H#4 2 BRI T CasMab 25T L F OB FEHUAN S scFv #/ERL L, JE9°1% CAR & L C ¥ 2 F2ki L 7=,
- CD19CAR : BEfF O A EFER A (4 7o) L[A U scFv 25D CAR
« IRNRKFZ =2 (PDPN) CAR:7N KT = \Z%d 5 CasMab & LT, BINFEAD IFEEHDO 7 o — 2 25548k M
PURIZSZE L, scFy #4572, scFv & & MUK Fe RAA & DA 2 /378 (scFv-Fe) Z{ERIL. fEATEME
DBRAFI2 7 a— 2@ L7-, CasMab H3D t KMt scFv % % -2 PDPN CAR (hLpMab23) 1% PDPN [ MENES O K %
HEIZHHIT D Z EnrEni,
« N KA VU 22 (PODXL) CAR: CasMab {EIZ X » T 54172 PODXL HifA% & ML L. b MMb scFv #5#§ CAR % /EHL
L CAR-T & U CRHliZ 1T > CRAF72 schv 7 v — 2 Z&IR L7= (hPCmab6), hPCmab6 @ scFv % $F> CAR-T i X
TR~ T AT L 72 PODXL Bt lEE O K 2 A BICHf 425 Z & AR S,

B REE 2 :  exHAC HEH mERE(L AT D% E & FEif

iCAR-T #if DFEREZ 1 E X ¥ A INFDEEFE ATV (Ueda T et al, Nature Biomedical Engineering
2022, Ishikawa A et al., submitted). exHAC |C#§#o R BT (TCR, A M1 v, BFEERLT) &5
T exHAC X7 ¥ —ZHESE L, CDI9CAR Z 444 L 721412 CHO iR 2 T 7 ¥ —fERE L W R OF I 21T~ 7=, #E
BE « RN T DHEIE 2T BMKRF (CAR ¥ 7V ifbIR . HUEFRGRERAL K TCR) D AKERE
iPS—T MM CHM L7=, exHAC £ CD19-CAR, HA F A NZHOWT, BEF LG R EOHINZ R T
D, BILTRELE X T EEDEN ) — 7 PR LT, UGS E A2 LT 35 2 & CTIEEFRN &R
FREEZIRTIELZ LTI L, $788Bla=y FORBLLENEZ BRE LT, UBC EixT-FBLHl#EH
I 15kb DT Y —HEIk CRFFF RS 7+) O R BLZ EALRE 2 FRAE L 7c, RS ZTEH LT, 2=y D
BV RBL BT VA v 2D T,

FZEBRZEIE H 3 : exHAC DEREH & 3. exHAC fERE & iPS M ~DHEHER
RS H 2 CYEMRL L 7= CD19CAR #5#k exHAC (Z->\UNT, CHO Ffa 2> & BFZEFH HLA 75<E iPS fifa~a Y
BARE AT O, [\l iPS flifa7e & N & M ATBRHERL T exHAC HEEF & AR TR BUER IXER CE b DD

U—2712X 5 THla/ER B A2 DT, exHAC OFEBLHIEREE O E N LE Ll L, IFZEBR%IAE 212K - T
ZTOWRRETOTMER, V=0 2RO SEDH ENTET,

EROIEEATOMD Ny 77 v 7L LT, T-iPS Ml PNIZBEIZE AR A D HA HAC (bHAC) _E1Z FMC63scFy
% FFD CAR ZHAAIA AT, CD19-CAR-bHAC T-iPS #lifiadZ1EH#L L7z, [Fl T-iPS M@ @ bHAC k- C X &2 PDPN CAR
~ORLHLZ NTRETHH Z L 2R L, WO T-1PS s T M~ 453k & HAC 58 CAR DIEERASKERS
SINDHZ L EMER L (BWFFERIIER 4 28), LI E XV exHAC DL AZTTV-D-D % CAR A bHAC & A &
HALLTHETT 228 & L, BARAICIT, BERPR 0 CHO #% AT L T bHAC Z Y@ A L, % bHAC % HLA
RE 1PS HEfEE (FF101s04) (ZHBAEATH 7' e ha—/Lafsr L,

AFEBERETEE 4 : exHAC-iPSC @ T MRSk & FEZN5AER (in vitro, in vivo)

7R3 IE H 3 TYERL L 72 CD19CAR 54k exHAC % HAA A 72028 HLA 75 <E iPS fillfic >\ C, [ iPS
AR 72 & ONC & M RTBRHERE T D exHAC HEFF & BAR TR BMERF IXMERE CE b OOBIETRELY — 712K 5 THE
Ja b R R 258D 7=, exHAC O E % Ehi U CRMET 21T 9 £ TOMIZ, Ny 77 v 7 & LT T-iPS fifaiicBE
(23 A A D HA HAC  (BHAC) F1T FMC63scFy %75 CAR A #H7A21AA T, CD19-CAR-bHAC T-iPS HEfaZ/ERLL . T
A~ EFFE 2 0 LT, 0 baBE xR < 52056 S 41, bHAC 7% CD19CAR Z 58195 iCAR-T Mifld 245 %
ZLNNARETH o7, In vitro HEAEMBRE LT, D19 BRI A MMM (563 2 MR e vakir, TE (LAt
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B, BOSMEHEIEISERER, A N A VEARBREZITO, WY CARIKIFHEO G EZRTZ &, T7hbb
iPS AL Ye R A K077 HAC 7 & BRI S5 CAR 2SRERET 5 = & SR S 7=, 7= CD19 BRI
AR &2 S R~ 7 AZBHE L T a2 §kE 5792 in vivo skBRIZISUVN T, bHAC 25 CDI19CAR %3 Bl§ 5
iCAR-T MIfRIZ YA N I A VEIRFIT K DD T TR N HIK CD19CAR-T Mifd & kR D~ 7 A AEFFIE R R %
RTZENI LN o7z, LEORER LD, CAR B FRBLHD Y 24— L LT, HAC OZZEMECHEREM: 2]
FENEEWZ &SR ENT, AFZEBRSIEH 312V T, CD19-CAR-bHAC T-iPS #lifi =T CD19CAR & PDPN CAR
FH AR 2 DSFENHE XL, #5 B A7z PDPN-CAR-bHAC T-iPS Mgz DWW\ CombiBE 2 326E L 7=, HAC Lo CAR {517 A
NV Z D% TH, CDI9CAR DA RIERIZ T Mlifa ~D 7L 3 iggt S dviz,

WHZeBAREE 5 : EREA exHAC-1PSC @ MCB #ilik & 42 D 3

BHNLEGAR A 1PS MRS 7 AfmEEZ it L C HAC Z1ERk 7 5t Ch-7-, iPSHEfE (201B7) ZFW
TRBEERAL 2 SR BAOIZHIBR L 72 21 A q OFERUC RSN L7z b O O8N 2 SRAL R B HIBR L7= 21 Ap @
Etfi 7 0 — 2 DG CTE o tz, FEREFHEIZEILNH D ATREME S TRz 72, AW SkFEHEE I #E &
% BRI CHO ¥k A2 AT L. MUNMZHIRRRIA IS X 5 bHAC R Z —B A2 LT 5 -0 DRI R L, &
SICUIMGF B2 R E LTz, BEIRF bHAC B2 )1 F . BEAE HAC £ EGFP B8 L 1Y, HH®Rk~—Hh — &
27 DI L FEBIEAE A FR2E U7, bHAC (v2. 2) DREERA 55T LT, AMEHT L v, KM HAC ZHEsE T
X DIRHI A FE S 7=, bHAC(v2. 2) ZFFER CHO FRIZE AL, v — RA My 7 ZERILT-, v — RA by 27285
HHEAER L OVHAC fRFFRIZMCBALICH -0+ CTH D Z L 2R Lz, & 52, basal HAC % [FEEEH iPS HlfRkE
(QHJT01s04) IZE AT A7 a ha—/L & HAC ~DEETFEAT T b a—/Lafesr LT,

B SE R 6 : EapE A exHAC-iPSC ™ MCB 525 @ T a1l & halsr
WFEBRZETEH 5 OHARIN OHERE )Y bHAC-CHO > — KA b w 7 OVERL & BRMEFEIIC & EF - 7270, ER
H exHAC-iPSC MCB 225 T fifa /b & Fahallk i L 5Ehiic B & 2o 72,

FFFEBERTEH 7 : PMDA AHER

exHAC-1PSC DIERUZ BHT~ DA Bk A1, exHAC-1PSC D YERLZ B9~ 2 L& H A B A LD BRI 12 DU
T, HEEROEFTERE (Led) A4 T4 o2 %170, PMDA 3B S 12 mT 7= %l 2 s 7=,
Z D%, PMDA a2 v X 2 b EOWRICHES & | & TORGK AexHAC-1PSC BT HERS 2 [E D, 2022452 A 7 H
(ZF R R (RS BRRSARER) 21T o 72, AW HSRFERHEREIZE 1T 5 HAC X7 X —DNLESITFIZ oW T, HFEE D
EZFTTELEZZ2VED RS-, WEEHIZOW T exHAC-1iPS MIRN ZE 2RI D T T v b7 4 — L
ETRDYNNR T OO R 7 IO Ko TR WE ARG R D 2 b b NS T
NZEND FEHZOWTHE RN OWTE 2% )72, MO m S & TROEMES NS AW B kL
e, RUESVEEFLL QIEEICRH LIEWE ORMETH - 72, CAR #5#; exHAC-1PS #MLH 3K T MIIL O BRI BRZEIC
5k TOIE, FRZBERE 2 B lTGE A2 B9 & L7z CAR #5# bHAC-iPS—T MM D EG IR BASE 2DV TC PMDA =t 4
NE N EWE L CREEE L DT,

AWFZEERR TIZ, B P ATREE HAC) -iPS AT T v F 7+ —L L ZF I bR < G SN 5 8%
@ iPS HIlEH % A T HURSZ AR (CAR) -T #lfla (iCAR-T) DBAFSIZELY #LA 72, HAC OEERMEHICKIT 55 2 )
BEEL ., YYD FEEEIE L b b AR RERHEEICHE A9 5 515 HAC #4588 iPS Ml 2 /i 92 5k
A WENL U, B SCE AR LT, F 7 AR 2 Ho HAC-iPS MAIZ CAR 2548k L. T~ bIlcEiT 5
HAC PREFSC CAR ZEELDOMERF 2Bl 50 Lz, S BIZIIfS B 47z CAR-HAC-1PS-T i@ in vitro (ZHBWTH4372
PUBESEM: 2R L, in vivo AILFET /L CREE AN K CAR-T & REEDIRIEN R A2 FiH>Z L 2R LTz, MMz T,
iPS AN D HAC EC CAR DA Z NA[RETHDH Z & XD THIlZ M LiFE T Z ELHALMNITR -
oo TNHORAIZIESE | K0 IGED IERE 728 s 7 BLHIE 23 FTRE 72 HAC BHZE & BR PRI H ATRE 72264 k&
W72 ERPRH HAC-1PS A DRtz 3 T = & A HIFF S B,



Item 1: Design and evaluation of scFv for exHAC

Cancer—-specific antibodies (CasMab) against multiple membrane proteins can be generated by
using a method for producing monoclonal antibodies that specifically react with cancer cells. We
generated scFvs from the following antibodies, including CasMab, for use in exHAC vectors that can

carry various CARs

« CD19CAR: CAR with the same scFv as existing regenerative medicine products (Kymriaho)

« Podoplanin (PDPN) CAR: Three clones of CasMab against podoplanin were modified into fully
humanized antibody and those scFv were obtained. scFv-Fc fusion protein (scFv-Fc) was generated and
clones with good binding activity were selected. PDPN CAR (hLpMab23) with humanized scFv derived
from CasMab was shown to significantly suppress the growth of PDPN-positive tumors.

+ Podocalyxin (PODXL) CAR: PODXL antibodies obtained by the CasMab method were humanized to
generate humanized scFv—-loaded CARs and evaluated as CAR-T to select good scFv clones (hPCmab6).
hPCmab6 scFv-bearing CAR-T cells were used in immunodeficient mice and showed to significant
suppress the growth of PODXL-positive tumors transplanted into the immunocdeficient mice

Item 2: Design and Evaluation of transduced genes on exHAC for armoring of CAR-T

We searched for factors that enhance the function of iCAR-T cells (Ueda T et al, Nature Biomedical
Engineering 2022, Ishikawa A et al, submitted), constructed exHAC vectors containing a group of
genes (TCR, cytokines, suicide genes) that should be loaded onto exHAC. We constructed exHAC
vectors and evaluated vector function and efficacy using CHO cells after loading CD19CAR. The basic

functions of additional factors (CAR signaling enhancers and antigen recognition site—deficient
TCRs) were also evaluated in iPS-T cells in case of lack of function or efficacy. However, a slight
leak on gene expression and protein production was observed. We succeeded in decreasing the
nonspecific gene expression levels by modifying the expression regulatory structure. In order to
stabilize the expression of each expression unit, the expression stabilizing ability of the
enhancer region (patent pending) in the 15kb UBC gene expression control region was verified
Utilizing the same sequence, we proceeded with the design of gene for each unit

Item 3: Design and evaluation of exHACs, exHAC production, and their integration into iPS cells

The CD19CAR-1loaded exHACs generated in R&D item 2 were transfected from CHO cells into HLA
homozygous iPS cells. Although the maintenance of exHAC and gene expression in the iPS cells and
hematopoietic progenitor cells were confirmed, T-cell differentiation failure due to gene—expresion
leakage was observed. As a backup for the above measures, we generated CD19-CAR-bHAC T-iPS cells by
incorporating CAR with FMC63 scFv on the basic HAC (bHAC) that had already been introduced into T-
iPS cells. We confirmed that further recombination to PDPN CAR was possible on bHAC in the same T-
iPS cells, and that both T-iPS cells maintained differentiation into T cells and expression of HAC-
loaded CAR (see R&D item 4). Based on the above, we decided to accelerate and examine the
utilization of CAR—loaded bHACs while optimizing exHACs. Specifically, we obtained a clinical CHO
line and established a protocol for chromosomal transfection of bHACs into an HLA homologous iPS
cell line.

Item 4: T—cell differentiation of exHAC—iPSC and drug efficacy testing (in vitro, in vivo)

In the HLA homozygous iPSC cells with CD19CAR-loaded exHACs generated in R&D item 3, we
confirmed that exHACs were maintained and gene expression was maintained in the iPSCs and
hematopoietic progenitor cells, but T cell differentiation was defective due to gene expression
leakage. As a backup, we generated CD19-CAR-bHAC T-iPS cells by incorporating CAR with FMC63 scFv
on the basic HAC (bHAC) that had already been introduced into T-iPS cells and induced
differentiation into T cells. In vitro functional tests were performed including cytotoxicity,
activation, proliferative response, and cytokine production against CD19-positive leukemia cell
lines, all of which showed CAR dependent responses, i.e., CARs regulated by HACs transfected into
iPS cells were confirmed to be functional. In an in vivo study, iCAR-T cells expressing CDI19CAR
from bHACs showed the same survival of mice as CDI19CAR-T cells derived from healthy individuals
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These results indicate that there are no problems with the stability and functionality of HAC as a
vector for CAR gene expression.

Item 5: MCB production and safety evaluation of exHAC-iPSC for clinical use
Item 6: T-cell differentiation of clinical exHAC-iPSC from MCBs and drug efficacy testing

The initial plan was to create HACs by genome editing of clinical iPS cells. 21 Aq with
site—specific deletion of the long arm site in iPS cells (201B7) was successfully generated, but a
candidate clone of 21 Ap with site—specific deletion of the short arm site could not be obtained
Since there was a possible delay in the initial plan, we obtained a clinical CHO strain that met
the criteria for biological raw materials, established culture conditions for introducing bHAC
vectors by the MMCT method, and set the induction conditions. In order to construct bHAC for
clinical use, we completed the construction of bHAC (v2.2) by removing EGFP and foreign gene

expression mechanisms such as drug selection marker proteins on the existing HAC. After introducing
bHAC (v2.2) into clinical CHO strains, seed stocks were prepared. Proliferation capacity and HAC
retention in the seed stock were confirmed to be sufficient for MCB. Furthermore, we established a
protocol for introducing basal HACs into a clinical iPS cell line (QHJI01s04) and a protocol for
gene transfer into HACs

T-cell differentiation from clinical exHAC-iPSC MCBs and drug efficacy studies were not
conducted because progress during R&D item 5 was limited to the generation and characterization of
bHAC-CHO seed stock.

Item 7: PMDA Consultation

We held an online meeting with Dr. Matsuyama on material compatibility for exHAC—-iPSC
quality control strategy, and prepared for PMDA advice. Subsequently, based on discussions with
PMDA consultants, we finalized the strategy for establishing clinical exHAC-iPSC in the shortest
possible time and held a preliminary meeting (RS strategy consultation) on February 7, 2022. The
applicant’ s position on the status of HAC vectors in the criteria for biological raw materials is
acceptable. Regarding quality control, we were advised that the manufacturing quality control
policy differs depending on whether the exHAC-iPS cell line is a cell bank that serves as a
platform for various products or a cell bank for a single product, and the necessary measures for

each policy.



