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Important factors that determine the therapeutic efficacy of T cell-based cell therapy are the
maintenance of antigen specificity and memory phenotype of T cells, and the maintenance of
long-term viability and proliferative capacity of T cells in vivo. In addition, current T-cell
preparations are personalized autologous preparations, which pose certain challenges in terms
of manufacturing, quality, and stability of supply. Recently, it has become possible to induce
CDS8 killer T cells from iPS cells, and development of CAR-CDS8 killer T cells from allogeneic
iPS cells has been attempted. In this article, we review the induction of CD8 killer T cells from

iPS cells, attempts to enhance the safety and reliability of the induction process, and the



usefulness of gene editing to reduce allogeneic antigenicity.
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Atk T MRIZRIRRIC 351 2 Eh & FURRF RO BE OB IR ICEIE S h, £
KBl O %R A bRE 2 H 5 o ASRIZMIR CER S 2 PURRREEL . Ko T MifdictiR
53 2 PR L & 7 2 — BRI S, BE 8 T fMilde U CEBKICHY
bNbXHiChkoTw3[1], B HIAIEMMRE % EHIC W < D2 DEEIC 5\ TRZICHARY
ENTVWBHHEL & 72 — B8 FRETH 25, BURTIREE ORE & 2 nictE 5 R
MoME, $-852 80 THIIEOD fitness DiEWIC X Y 8LEZEE a2 X b, WE DAY
—HREpMELEZ LN T E([2], ZoffRED—D L L CEAE FF— L 3 2 [FfE
K T MlEOIEHPEZ LN TED, BHCWL O DIRENRIEE - T3, iPS Mgz H
CHEBEE L 2 o tRez Fiomfliie < H b PURFF R %2 #7 o 72 [FfE CD8T Ml D in vitro 7
Loy —R & BAMREMEAR I N T 5 [3], EEE 23 ARIRCERGER B~ DG O HARF
2> & EEIRIG RN U 728k F W 7255 8E o F A <6 Y . B MBS o B €
FATE W TR EFERAY M T MACIET 2 THIIRZ 7 v b7+ —o & LTHIffEnTw
%[4], %72 iPS MR IIRER BT REICHEL ZHildTh 2 2 L b, FRERZERIGET
Hil 3 % 7- » O AT b #EA T 5 [5], AFECix[FEFE iPS #ildz Y —2 & LT CAR-T %
TCR-T Z{EK LERRIGH Z BHYg 33l A icowTillEi 3 2,

THilED = v 7 L& & iPS MfEE AT
iPS filfid i3 2006 412~ 7 & [6], 2007 4EiC & b [7]COB RS & - Rtk
fildcd b, MtEEMiaFEEE O M % et & IITER O B CEMREL e Frofildcd 5,
IRPEEAIC X T 2 DIaNFEA O —iEfR T & 2 MERRIH o NFFHIAESE %2 REX L in vitro CTHiE
T2 L TRONGMIETS 2 DTkt LC[8]. iPS MU I B HAE AT - AR A M &
Vo 720 bW AT IC Oct3/4, Sox2, Kif4, c-Myc DG 2EAT 37213 C, XF@Eb
TANTIIC ] ZRetdkapfifd a2 2 &3 C& 5, b 0EETFHEIE iPS MildowmE#E ©
H 5 IR 1C % 78 A C Yamanaka Factors & MR 4L72 0, B X v 2 g g HEA{L
BRI H 72 AC Reprograming factors & WXL Y 35, iPS Ml O Ry OHE D S
15 U B3R 2, b OBIZTHEY iIPS HIfEZFHE L T CFll R A 7 = X L DK
S REBRHINTEL T, Hi-mAAPHAEEIN TV 208 RES A X 5, BReA
T—OMRICEZ DD iPS #MilEOFE T b billdowiift s iz, ~v s/ 204l
(epigenomic reprogramming) & x5 Z & TH % [9, 10], Mo v s/ 2REIZ X < LD
HEER, ZLTAEICHIZ 5N 5, INTHIZMERREN T YT ) LMEMiD 2\ WIREE, Z2 L
TREIIMEFEEZ R TR &V B RE R T 7 LMEHIREE DK MEMAEcH 2 [11]
(1), 2% Y Yamanaka Factors (3= v' %7/ L& % fidkx L C. DIEDOMLHIIE % ILTEIC
1% EJCiPS MifEe LTw2DTH 5, UFEIR—KINTHICE] ¥ B b h7z/lfg % 6



UiniEciloniEs b b~ LB CELIFECE 5, —/TF 7 ARSIV
L D% TR ICZL L e o ©, J i8R FEREBIER 2 & 2 O FTA R EZ N L 72 iPS
MR Z B L, BEAREZFOEMLBTE2RIT oMl ~2 b2 2 2L T2 ORELH
BRI envfge b, BEBRICZOFEEH VS LT, il 2 13 HEE 0 KSR
KA IMHEALER > & 7F & 17z 1PS Mg %2 v <L iR DR O LR % invitro T
HERT 2R DA BRI TV B[12], —R, RIERE L IR R WRETH 5 28, E
T A Y AT T MEOHAICBIL T WO ZFIAIC T iPS MildD 2 ORI 3 72 b
LT LERDO Y vy b T LEMORFEA K I - 72[13], LATICZ 0
xfFE S %,

T MR I HBRP oL L HUR R R 2 S L -0 b icF 4 —7 T fiiflde L <
Hahgns KR DV v ik~ e BT 5, 2 2 ohiRiERMigo MHC figifkicignd
RPRVUR~T7F P& T MilaZA A cilik L, ML 2236 ot 2flia3 %, 74 —7
T HilE2 5 DKM ICH T 2 0 LIEREEE 2o GED C L b TEY, XY —RT
L THIKE, £ FIAXE)-THild, =772 —-2%)-THildZRTKEDTY =
7 2 —=THIlE~ ML T, =7 =227 2 —=THIlEIZZ T ¥4 2L IFNg Zz &ic X 21®
WMEA RN MG EN Ao X 9 1Ch 5 CHTHAREDIK N & 7R b — v RERZ M
DA Z b | BRI O EESIGEL I 2R T X 52+ 5(K2), Zhic
LT Bz 2 Y —THiIZ TCREKIC X 2 H5fEE =7 = 7 2 —~ D3 {LRER £ - 7=
TEARIEHICA Y | BRI A R 2 2 L gk b, —Mkic, BEIEREE - R 2 18V R YYE ~
DEMEBRORR, REFUFRFFRN L T MR ayEilic ity =722 2 —=T M
fa~opfbxRERC S, =727 2T fildofEile 2£) —T fifd7—rDH%k
&S, ZOfR. THIC X 2KEDOHIEANCKKLTCLEIDTHE, 2DOTHERD
HGE AN SR 72 IE G D Fffe2 A £ Y —T M7 — v oEkEEHC O AR EE X bR
%, ZOBRRIZEFRNDO AL S FTIHBEICHBNTO T Mildo kst biEc b B ICHE S h
LHRCTH 572720, BEOKEKMMELTEAL 2 I 2 CTHURFFRM A € Y —T M % 5408
T2-00EECAEY T Mill~ORRYUEL € 72 — @5 T EANER L ORFEH? 72
INTER[14], 2 DFIR O —#Z TCR-T L CAR-THHE DK IC b Er I hTw 5,

T, ZoFA4 =7 THilE»b A€ —TH#ild, =7 =27 %2-TH#ilE., 2L T
e T g~ Z o—HOBE TR E T old, ERMUICHES =v s/ LEffie 2
o RBBEE T 70 7 7 A VOEHE2 G| &l C THilafrEoZfbch 5[15], LwH Tk
T THIRZ AR OTRFFEE S b b THIRZBRELRTO T 7 MERELZEZ 5T Lkl
IT7x72=THildozveyr ) LMEMizY) 2y b T2 EXRAHEE L, =720 % —
b3 A 72 T Mg & < b PURFF RN A& THildo 7 — v % HAETE 2[RRI 4EL %, %
DED»O YT LI L 77 LAEROLREE & v 5 Rtk 2 0 iPS MIREEAT o & .
PURFFRW T il o R b EH R TIERO—D L FE AL b,



PSS THINLY 75 75 S v 7 & ML R4

2013 4E, 320 A—T 2o e b T MldicHskS 5 iPS Ml (T-iPS #ifz)
AL C OPERRN F 5 —T S0 Fid 28584 x u-[13, 16, 17], T4 %4 2 BT
U 5 CDST N 7 1 — v % v — 2 & 3 BRI R+ 5 — T Mo A< 5 b [13, 161,
b 9 —#iF THIfEc sk d 3 iPS Hlfld~D CD19 CAR 58 A & % 25 5 @ CAR-T #ll
fasrfcd 5(17], ZhUHTO e b ES Moz & 2 M 2Bfge it T Ml
R a il BHHOBIEFEMK%E invitro THFET 5 2 LB TE b o723, MELiFED Y
— 2% TCRa#& BEHOHIEE T HET S T-iPSHIldE T2 2 Lick b, HREMZR TCR
BT E U THHIFEEREDH 2 TCRZHEHT 2 x5 —ftiilazEon
5850720 THB, TNOLDO—EHDIIFEDI LRI NI L, iPS Milgdko T M
f2¢ld TCR E(E T DIFEERIN 2 R 7= T3 2 & MHC #ysitkic TCR ICRF R = HT)5
AL IS EE R R L7220 IFNg 2 A TER Y T3 S8 ARREHH L & bick
Wit 2 70272900 THilE 0 —v L HIRL TR L T2 2 &, % QR AR
BAMAEL CBEL TV AT LAY Th o [13], AT, AKNICHET 5 TCRa B
T A & 4S8R T RNA 6817 0 7 7 A LISHBEA L o0 5 < & BRIy 5T
fad RNA I 70 7 7 A VICHELPIL TWw3 Z &, 72 NK filuzs54k% CDS 5 +4 7'+
v FOFBANRX—vIicOWT TCRa BB T fild e OMENR L ONE Z &R EARI NI
[17], B oHis & ¢ 2 & b OMUFAEEIE TR o Mz, & L2 NKAfifas IFNg
REETIRESDH B 1HIHRY v Bk (ILC1) TH Y. FHiEKF A D TCR % BTk ic ¥
BLC03EHA 5185 2BYITHS 5 [18], 50 7 ¥ + Offfvs TCR &5 Tl L L <
A b2 INKT #ife[19, 201 MAIT #ifg[21]4> 5 @ iPS MifEaAEE & Z 12 o TCR 4538
W D HEIREHUR PHEY Rk e 2 L v AREDPURICRE R A T Mg~ oL
DVnTh, FREICHINTE 2 AL B 2,

CD8ufT Ml 258 & FiF i Bk o L Ef
Z D%k, TOHRY voiEkEkD TCR FBH * 7 —fildoiEH 2 281z, 4
L& % Edfl L <44k CDST Mty iPS-T MifE% K8 3 2 98 A% &7 [3,
22], BEOWIES, S, ARY v EREEF 7 —#ifidid CD4 7 & »hic CD8 ikt (DN-) T
MR 54 U % 23, Axfko CD8T Mfdicii WEHE % £5> CD8ap, CD5 51t CD4 k2t o *
F—THilEZE21C1Z. XV MLEXREDHEA 7 CD4 & CDS8 SHGIED X TR T 4 7
(DP-) T #iffa% 587 TCR A TR X ¥ 2 BB H 2 & & b o T & 72[3,22], —
BHCEETD 7o 200 FRHRINTWAEZ L Tlid 22, DN-T #ilis > DP-T g~
DL RINE L IO T TCR EIETFOFEK 21T > RAG B L X 0, T-iPS
MBI D > T 72 RS & TCR a S5 T OB MFEHREZ S Sl S Nb 2 L by
572131, % DFER. PURERRM: A £ T\ iPS-CD8ofT Ml A —E DEIG THEEI NS D
Th b, HEHITIZE <1 OP9-DL1 Hifg & odEz#Eisic DP-T Mg L L T oREEk 2



Bl rdiconT, jtrzu—vo Valildl|ZHfEFRicE B R dHABH 572, D HBAHATLE
o7 THIlEZ v — v 23F> TCR @ MHC #ifith & FFR~ 75 F 2380 & 2> chHiE TCR
BIETHEREE LTy THIlEEZ <7 F FCHIEST 2 2 27 b 7 ~—CHf
THZLHARETH D, HAWFLTLIRESTF FBHAL LTI ARWT —RICH T
& PR ER L 724558, iPS Ml B¢ RAG2 Ei5 1% KO ¥ 3 2 & Tilafiid TCR
B 2 I L, K MHC 38@8dTE~ 77 F oD 7% < & HFTED TCR % f
OTW%®&%E$T%ﬁ%®ﬁ%@%@ﬂLkO%@ ER. ML E#Z O iPS-CD8aBT
M O PR EMEI2131T 100%HEFF & 5 2 & 250 & 221 72 - 72, DP-T #lilg 2> & CD8ofT
HHRE~ D 2T 1 E%@mLi%6%®@ W O DIFFERIC B WCHIREEN e |
iPS-CD8apT Mg DitER RIS & & bic, iPSHIlEZ ML THilEZ v —v
DD CD8ofF 7 —THINED & D X 5 HHEREIC L D X 5 ICHE L T3 02530 5 A ic X
NT&72[23-27], CD4 ~A~—T fildic X o THEEINEZFA P A v THB IL-21 %
DP-T #if2 & DA BEIRICH V3 7o F 2 — A ¢35 7z iPS-CD8apT Mk, T &
7oz THIREZ v — v 23R & N7z B80EEES L 2R e\ oo icit L€, BRI B S L
TRMIMDF 4 —7 T Mg &Pl L 223885 % R L 72 [24], %72 iPS-CD8afT #fificlid
HLA #y5E1c TCR OREMHUR % 2R L 72 K562/HLA-A24 #ifidicxf LT, oo T #ilig 2
0 — Y TIIBIEE T & 7o 7ol L 2iileG E 2R L 72, K562/HLA-A24 #fifld % 52 T ic
Bt L 723 A= 7 A~D iPS-CD8afT ffidfhiic 5T EFHHEOAERLER 2R
B 7z, [FkkDFiE CRGIEERE CD8apT Ml v — v 2L L 2R IcBWTh, JTD
THIlE v — > L CTT v AT OFMRPIEREDUGE . TMITFIRBED UGS, £ L Ciff
FHROBERE~ Y ZANTOF A Y XL EF ALY D 2 ) —T MigFE oS b Rg X
Nn7-[25], HURERERNZ T MlEomd 2 v 7 P RSBV ICERI N Z 200
%(X3),

M iPS Mlife A & D TCR-iPS-CD8ap T il ficl i

—J7. TCR } 7 v AY = =y 7@ PR R 7% T i 7 v — v &2 KA ic
FIFVY MCHET2ERELEAR S L[28], BWIrbDavyw7 FThHs iPS Mildz/irL 7
PEBPURRFEMN T Mg o — v O FFHEZ T Cidk <, REPURRERP TCR 2#E8A L /-
iPS fife 2 & FURFRP T Mle %283 2 kb Rk G2 & E 2 bz,
KPS MAERFSEFT < ld AMED fAEERER LA v b7 — 2 7'm 7 J AL E DX
BEZITITC, CNETTKHARANHLA AT v X 4 THEE FL4 2D T ) V% ZNZ kT
Bk LTHT 3 P —RAYIMEERR M 2> & AR iPS Mg % fERk L. 2015 4E2 & N4k
DM IS LT 5 [29], 4 1d. Z @ iPS MG I SR F 2 TCR #5428
AL F 7 =T i~ tiFEE 2 il a7z [3]1(X 4 ), AR OHURFERR T MO HAE & [Fkk
DFETHFEE R A AT & 25, EREW Z L igh ki TCREEEA iPS Mifds 5 o
S LFFE T3 RAG BT oRELMEH &, #iRe L CEAERFHKkD TCR © A % §F



2 iPS-CD8apT MifinsfE oz, —fRIC TCR F S v RY =y /=7 RcHNTH,
A TCRIZ X % T aififfifzo RAG FEHNGHI 2 IR Bl S h 2 Z LA HTEs Y [30].
[F ik DI A3 TCR EIZTE A iPS-CD8ofT il (TCR-iPS-CD8afT #lifi) ~o o3l
TOHEINELEZONS, BRAWIDBPATUETH 2 WT1 % HLA-A24 #RPEICR%T 3
TCR % EEEA L 7= iPS Ml 5 CDSofT Mtz iAE L, WTI % FH 4 3 H226 filig
BT L 72 g R d~ v 2 BRI 5 U, BB A OB IERN H 7 & WNICERFS o ]
MR AR L 72(X 4), % DMIc bERD 7N — 756, BERPUR % F8 L 72 [EE ok %
ol L 72 R4~ v 2 % Fv T iPS-CD8ap T MifEiAHE D A It % /RE 3 2 W5 28l X
NTW5[22,25,26,31], @GS4 P A VIR ALEE T 506D %025, —ED
BRI E FLAY 2 AR H 0 | X L R 2RI S L2, W D DOIFFETIRIEEN
FEES xS 2 EIEE S @ in vivo IBEEE T AR VT W B2, THllgo BT EAETH 2 IE
Bk — I v IHBE RIS B Z e B TE R WD, ZOMRIIEECTH 2 LERDH 5, il
T3, MR~ DR G R iR L T 5 o ch L iPS Mifftdsk o NK Mg £ 7=
PUEENGEZ b > 2 LA H 5N 5 [32],

iPS MlifiEz5E o /7% & CAR-iPS-CD8opT Kk #ilid o I hEME

iR X951 2013 FE DR OEE LK, iPS-T Ml o LFEE TR 2ERAD
NTWob, ZOHFHH 200D My 7 A%EN LIz, 1 2B IZEW RS % R\ 72 BRIR
BLEICHE A T % 3 KERLEEOMHEL TH 5 (4], HKRELE IC B W CEYIHRE S, Ficv v
AHKEMET 4 —F—Hilg & OHETEIZ Y A VA REECHEREEOBIS 2 b MEE
CREMIGDO YV RV HTF LD, WAILEIMATIMIIES & DP-T fifg~D 2 ic HvTw
2<=9 A7 4 —X—#ild OP9-DLL1 #Y=av v+ v DLL4 EHEL A2 F VICHE
¥z LR OET 2 tkE S 2 72 ®1c MEK FHEHRI & SDF-1 23 L 72 FiE ik 2 BH¥
L7ze 2OZAOPFHIC XY PUL 72 & OB REEKRIRE K 7o FH s Mdl 2 5 —75. T #l
fasrfbic LB DEREIN - Cd % BCLIIB 72 E 3 F A LR L K HBT 5, 2 DR, DP-
T MM O FHERNR LM T 23 F LS KET 5, R oBEEEZHwbZLT6 VoL
7L —1tD1 vz VYD 3x10°FREE @ iPS #ifigs: 5 10°1c % 2 TCR-iPS-CD8afT At %
B2 TE S, TCR-iPS-CD8apT Mifidix—E D Hiliic X - T 200 f5FEE OHIE % 154 2
TEeDBTE B2 —HEORET 2x10" OMIFEHE S v, 2 ixfil x 1 50kg DEFICH L T
2x106/kg D 44T 2000 [A]3% 593 D TCR-iPS-CD8apT Mg 235 & 3 FHEIC 72 5, fEHK kL
L CRetx o oo E L NE % A L X272 2 oFEE. BRICHA 64
[ R D B CRERLE LT H b . TCR-iPS-CD8ofT HIZBHEE L ~D K % S & 7o
TW3, AFEDORET T v 7+ —24 & LCOEHME. FicHEfE CAR-T G~ D)6 ]
Bt 2B 2013 3 HIYC. T @ TCR-iPS-CD8oBT #lifiilic CD19CAR #{5F & ERN T
O T MfEEEPRITER ICEF 53 2 & & 230 b 1 3 S &8 IL-15/IL-15Ra A EIE T %
A L[33], CD19 Btk + B Ml ©H % Nalm-6 % P05 L - Efr e~ v



AICFERE L C 2 DRI 2 BT L7z, O & L CIEERE 72 & i CD19CAR #1{x
T 2B AL 7 f@H AdskFIfRE CDST Ml 2 M L 7282 30E L. AR O A7 HAM % BlgE
L7z & Z A, TCR-iPS-CD8opT #ifid & fH A CD8T Mk CAR-T iZ v b HEIC
Nalm-6 #ii~ v A OEFHHMZ LR L, MEICHAEREZRBD o7z, H—D TCR L
DFBLL 7\ TCR-iPS-CD8ofT #Mifidicxf LTHY 2 v —F 4 TCR %FiofH A CDST
MifE sk D CAR-T iR I IZFfE GVHD Ic X 258 C2 &8 b oo, [AfE iPS #ilghsk
® TCR-iPS-CD8ofT Ml % ~— =i L 7= CAR-T #ifigix. fHH Adisko CDST Mifigic T
M 2EETHIIES S Y b 74— LThBA[REMRN IR I N (X5),

2OHD MYy 7RG ANT A FEERTH 5, 0o 2 & < iPS-CD8ofT i
He L FFEE L RRIRIGH IC 351) 2 Rt L BB E O 2 BRI L 287 4 — X —D 2
RICEEREARAL T35, 20—)57C, Lfkco T MRS E sE2ICHIR T 2 i i3 fRsRsE
BRETHHZ N FTOC &% iz~ ROFEEI LA HILNLT WS T L2 b[34],
[FfE T MfED in vitro SMEICHIEE L 72407 ) 4 FREAT A8 RS hTw
%, Artificial Thymic Organoid (ATO) 1¥% DA D—>TH Y, Notch Fl#Hr1TH %
DLL EA%2FKH L 72~ v 2 MS5 7 4 — & — i & idifned - AiBkHE 2 8 U 72 7213 o ik
oy Il [T 4 K] TH3[35], 2D ATO OFHEIZEEY 72y M2 H
We b THIEMEAR b2 2 ThH D, ZnF T iPS Mg kIR 2 KTk %
T3 CD8apT MM DAt ic HLBEHIFR & 1724 7% » + (CD8aaT[13, 16, 17],ILC1,iNKT[19,
20], MAIT[21], gdT[36]7 &) %1532 IC8 £ > CTWw/z25, ATO Tl in vitro 7L T % &
EINEECTH o 72 CDAT MY 7 v F o HBIAHE T3 [37], FRic~v Y ADH—
HSC Z w7 ATO <iIHlfiE T #Hildz b &% KR T V) v Ko FE 3 HE X [38],
720 VoERBAMERE D HSC b bz ATO TORBEFRE b MG ST\ 3[39],
HSC ic CAR #E A3 23 & Notch v 27 Froflictf> BCLIIB O BE T D20
NK/ILC A~ fti@msnE o w»wa & 25N % 28 [40], E4 iPS MifEic
CDI9CAR #E A Lz#ic 7 o — vt x1Tb 31 ATO k%175 2 & <, CAR ICH¥KT
2 LINE D2 % 57 1 1 W25 CAR-iPS-CD8apT #MlE %15 3 7k s nr-
[41], CAR 7'vu & — % —fHI{ D X F MALATUHE L 72 Z D iPS-CD8ap T #Mifd o Pk 1 3E AL
REDE AT Y —THIIETF L TH Y., ¥4 F 4 w7 AKT BHEFIPEH 2 A GD ¢
% T &< B flifat: A s € 7 v coPEESIR 2R L T b, ATO ¥# <t 2 ROtk
BFX D AN 2 CHEREZE > T 3 EHEI X 345, 0o R IEETUES
EA~DA V87 v FT7adbb CAR-iPS-CD8apT MM A& T otk x £ V) —HEHE
CHOEENRE G 2 2 IR TR0 ARHAIRTH Y, BHEHCIZ2D MEErEEL
T3 ELETEHFERARVEI TH S,

BIR7 7 v 7Ry 7 2ThH2 ATO OFEIRY 226 X 0 AW T Mz FHE s 2
FEEMWLT 2HARDEETH A 5, Fric, 2Rtk T2 2 LIt X o ThAZE Do T 5D
7>, Notch ¥ 7' F A58, TCR FlM O & FiehsE, 2 W bldt oo FEER 7R & 0IEH



WOWTlE MS5 & DA V2T 7y avirago RN AR RLnETCHAH, T
MS5 D AR 012 2 eAEETH Y, X 0 HIREREI I WHIEER clE i x
LABDBEDLD LN, ZNUOFERZHL 2T il A1T E‘XE’J XYV I2AF VT 4D
BOEAE T Hilg2EART L ICERKTZ2THAI L, LOEEIGHELZKEBEY 4 —
F—HBR~D% L LIARICOEHEEZ LN,

[Fi] e 6528 o (]

b U7z HLA &A1 iPS Ml cix 1 tRCHARAND 17%RE%Z H N —F
22 LRI N TEY, 2022 FHERK I N TS 4 Fo iPS Mgtk cHAAD XX%
HhAAN—FTBLEZLN5[29], ANfiZE/-WT—RThHAN—TE 3 A0 HNT,
413 HLA-A, BE X U Classll #flifamicit & ¢ WilnrimE%E iPS MfgiciT v,
HLA-C &% &bE 2SO Y — 2 &322 & ZRIEL 72[42], HLA-C ZH.0C,
W< D0 HLA i3 NK g oG 252 V7Y FichoTwad 2 e BdHb b, L
7228 > T HLA Se& R EMAEE NK fildic X 258 % 21 % 729, HLA KIB#EEZIC I NK
AN D HRIE 23 R s 72 v, —HRD NKAAZNHI ) 77> FCH 5 HLA-E 53F% CD47 %)
T DB A LT D NK M nzh %2 380 5 [43, 44], HLA-C %5 E i 1L. B
Friciz HLA-C 2/ bE 24813 H 2 b oo, [ HLA 5 2PiR e LCiRa%+ 2 T Mife
DRIGEIZ ., 2> HLA 582481 X 2 [FfE NK fifdoiE b bz 28 cH 2, 2o
FRicky, HEmER 7 RCIRITHARANDO R E A NN—FT 2 LAARETH | ALK
TH UWHRTKFEDANOZAAN—FTZ R TE L EREI T W 3B[42],

Lo ih iR cE <o A%, FEMmPIciZ—o iPS fildcd T A
A& 7N—34 532 L% I iPS#ildo HLA-Class 1 & Class I1 #flERmm 2 b R X ¢,
B NK Mg ol v 77~ F & 7x 2588 o HLA-E 43 7 %288 A L, ¥ 7- NK g
DIEMALY 7 FTH 5 PVREIETR/ v 2T v bd 252 LT, iPS-CD8ufT HllfiE 23 [
CDAT #ifig, [FfE CD8T Mg D & 72 & F[FfE NK Mifas & o gt b M cE 2 2 & %
AHL72[5]. whiZx 7 v 2B D X 5 T flifge NK g 5 o E% s 2 2 o
iPS-CD8apT #fifiic it CD20CAR ZEA L. H=FHOKRMINY v <2k (T #ifg, B,
NK #ife) 72 & I [F U F F-— @ B #fifid A & 57 L 7= CD20 B A%6{k B U v ~8k(B-LCL)
L - e~ v IRV IR LIS 21T\, [FIfE CAR-iPS-CD8apT Mifigftioia
PN & P SOG O [R5 % FFAf L 720 MR & U COREEMEZ T 28I THFZ L <
W7 iPS #fid e & F5E L 72 CAR-iPS-CD8apT #Mifld 2 2% L THIK L2 2 A, “2 T
2B D iPS-CD8apT MHfE I oyEfi M 2 L C WA CD8apF 7 —T #ifln k v d HE
R R e~y AENICAETE L, BREIC B-LCL O#ia% I L 7z, ## o CAR-iPS-
CD8upT Mg # Bl iz~ v A TIIE =F DKM Y Bk (T MAE. B M. NK
fe) 2SR HEICHEM L CH 0 | 0 R LIS & b 70 o THEL2 2 ICEN 2 S HER & h 2 T
o TV EDRBEINT, TNUOLDRRIY ., “XAT A" D iPS-CD8apT At



[Fff CAR-THIIE T 7 v + 7+ — 20 PUHEZ A L& & 2 AR RR S 172 (4 6 ),

CAR-ILC/NK #fifg o B &

2013 FHKOFEE VT T-iPS #iflgs 558 L7z TCR X ¥ 7 —T #ifas
ILC/NK fiflef ofif %z Fio o L iz i L 72 50 TH 5 25, iPS i & o NK g b %
T REMREED 77 v b 7 —oflifld e LT AFE b T3, b+ LRI
2> 5 D NK g b o FEshi: T Mife & v & < ES MoK 2 [45], 2 UEFEFH
DI X LLE I A TEAR L 75 2 MG EEIC HLA #REZZE L w2 &, CAR #
#HiC X 2 PR RIED 5234 D CD19 CAR & # [Eff X Wil NK M o BT 758
BRpAE 72 & 5| 1PS Mgk CAR-NK Mo EiRFF 0 E NS THEA T 5 [46], Fok
DREHCI iPS Mg dsk o ILC/NK #ifigiz CD8opT Ml & 72 v, NKIiHMELZEEE
L 7= B R B E M 2 o 72 . CAR o ffFl CHIc W IEERiEEN 26T 5,
—J7C, Bl GICEBT 50— I v IR O R CARN O RIIAELE X CD8apT #ifiic
H MDY ZOFEEFIE L - FFEIE kD b D,

KABZFE D Fate therapeutics £ 13 HT CD20 HiifA$t CD38 fifl, L PD1/PD-L1 it
7e &SR S LT 2 HUE & Dff 2 Huiic, iPS Mgk CD19 CAR-NK
fid <> BCMA CAR-NK #fifitd 7 & o 55— B PR ek 2 & M 2 B RSB T 3 2 T 2, [FlfE
iPS Mk > NK ME D55 8%l 5 720 OB WA D EBHEH L T Y | Z OfHE2NE
Hxh3, % ld AMED $Hi 0 AR ERLITREEO R 2% T, BAVIRD—D>T
»H 5 GPC3 ICHr N7 scFv 5D CAR % #{n 8 A L 7z HA ARMEE HLA =% iPS #fl
fd 7 v —v %z L, ILC/NK MIREFRE L2 T 2 & & bICIRRIREBRC OB & &
SRR L 72[32], 1RER GMP XS E% © D 8liE 2 5T 2021 4E X 0 JRH A A NG ERRE
FHErNRE LS —HEMTERBZHA L T3, JEHKREBCHMERIHER S iz 3
v =3 ThbHIEEREINE DA KT 280 R LIRS 2 AR & L ARl
BrhoTkh, etz bt LEHER RS NS TETH S,

Bbhic

AfETld iPS Mifld 50 % 7 —T MiloFE L KB OERZ | FHCERKRICH I
FCORFEOB S WL L 72, CAR I X 2 &% 52 1 7= E e iG i o f k238 & 2>
CRBICON, D77y b7+ —2sk LCORERIPS Mgtk T g NK Hifg~o B
HOEETVERL 2 L L bIC, HIFWERESVEZ 0 THhWI E~DORED | BFRED
—ANELTEL T3, —HT, X0 EDREL 7= iPS MIBS/ERIBA [47], o (LeFE s ik
DWR EFE SN2 RO, %Ikicb 7z 286 TR oAM[48] 7 &, & D Hiffi
AT AT ORT v 2% EZ L L, BED Ny 7r—VIIFFE Eo-—@i#Esic
WES, ZOFEHICEOTRATL 253E6~DIFZEE R VOb IFLETH I, B
DL FEEE R FE & . BRI ZEE DS IC X - T, iPS MliE % H v 72 R it R O B FE 28
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1, The epigenomic state of a cell is often compared to a mountain peak, a ridge, and a
valley floor. The top of the mountain is a state without differentiation-specific epigenomic
modifications, and the bottom of the valley is a terminally differentiated cell with a robust
epigenomic modification that is reached through induction of differentiation. In other words,
Yamanaka Factors lifts differentiated cells at the bottom of the valley to the top of the
mountain by removing epigenetic modifications. Differentiation induction can be understood
as an operation in which a cell that has been raised to the summit is guided to another valley

floor, or cell type, in an appropriate manner.

2, Differentiation from naive T cells is known to proceed in a hierarchical manner, with
memory stem T cells, central memory T cells, and effector memory T cells differentiating into
large numbers of effector T cells. Effector T cells are armed with granzymes and [FNg and
become potent cytotoxic, but they also have decreased proliferative capacity and increased
susceptibility to apoptosis, and they rapidly undergo cell death after injury to their target cells.
In contrast, upper memory T cells enter quiescence, maintaining their TCR-stimulated
proliferative and effector differentiation capacities, and become responsible for immune
memory. Tn, naive T cells; Tcm, central memory T cells; Tem, effector memory T cells; Te,

effector T cells; Tex, exhausted T cells.

3, iPSC technology allows for the cancer antigen-specific T cells to be reprogrammed to a
pluripotent state (T-iPSC). The T-iPSCs are expanded and then induced into hematopoietic

progenitor cells (HPC) and finally into a preferred T cell population for immunotherapy.

4 , Knockout of a recombinase gene in the patient-derived T-iPSCs prevented additional
TCR rearrangement during CD8afT cell differentiation from T-iPSC. Moreover, when
CD8afT cells were differentiated from monocyte-derived HLA homozygous iPSCs that were
transduced with an antigen-specific TCR, they showed monoclonal expression of the
transduced TCR. TCR-stabilized, regenerated CD8afT cells could be useful for cancer

immunotherapy.

5, Embryoid body method was used for HSPC differentiation and Notch ligand DLL4
stimulation was used for T cell differentiation. A breakthrough point of the method was
identification of reagent SDF1a and MEK inhibitor which accelerated elevation of T-lineage
cell-related transcriptional factors such as BCL11B and suppression of myeloid cell-related
transcriptional factors such as PU.1, even without support of feeder cell line. The reagents

also support expansion of differentiating cells significantly better than no-reagents condition.



Main component of the cell at day 35 of differentiation was CD4 and CD8 double positive T
cells which were just a precursor of mature CD8 killer T cells. We injected iCAR-T cells,
primary CAR-T cells, or CAR untransduced iPS-T cells to CD19 leukemia-bearing animal
model. After the observation more than 100-days, iCAR-T cells with mbIL-15 and primary
CAR-T cells showed similar benefit to leukemia treatment. The observation indicated
promiscuous result of iCAR-T cells as a cell souse for allogeneic T cell therapy as good as
healthy volunteer-derived CAR-T cells.
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