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[ZLCHIZ

DAIZH T HEEREGEDERALEBARESED T ANARBEREDRAFEIRLGREMM\TITO—
FEIEYDDRRICEATNDS, BREEICKHTIREFNTITO—FORKRTHLITIFUIZERFDIE
BEHLANTREBNGREGEDFELZBEIIAADIFY | RBMAEAEEATHA T IV 52—
MR, SOICHAREREICHENGECHRICHT2REFZMNERCREINFIREDOHEREE
I TREMGIEEREIGETHD, EYDIT. REDREFTVIRAUMNEETEOAANRRZBRER
FRE T HiETEE BT HREGERARDIROBE L. AAREREZDHLOERTZABRIRLTY
%

NAREBRETEIINETELDBE . ARENNATNERIIVORZEEHREZOLOTH> 1=, BE
MRISATEREEEL. ERICTRELO TV RALGREERIHIBCIVIIFIX (ZEEBSA TS,
L= o T BNAREBRENEERNICTER I IRERIGE. ZLDHZEVMILRLGEDHNKRIRICHER
THWEENS MAT HEAAVBETIIESENES T 5LHRTHERLGD) FRIBH SR EMNFIIRE.
DNABMERDICHEREN TS, COLIGREINFIRER AT NADETITHE>TERFESIENSLS
BESNTND, COLSITEE, NALREDOHERGOBRTNEA. EARARONAREREDE
ENDFLANIITHRATESEEICHLNELGY DDH D,

— AT EHRENEERETHIGEEICE BENAIE>THERERE. OV TIIEEHEBD
BENFREINDIIELAZTZON, —MTRHBESINBOTLDS, HWGHEL T, REFIIRSAUME
AEECEREFE - HIBTILDICEETIERAN_XLTHEII LMD, COREETIIEEENE
Fdhn.HEBREOBDRERGITEITHIENTEGL, LA T, REFEDRILICHESTELES
TEUANDEEN, PAREBEREIDENMEDR LELBHICSRIVERLLD,

KAHAFORF, BRICRET HNARENTFOERES BHNERELLC. ARENARERZDH
RIZETDEZAAEFLDZIDTHS, FREOSVAAREERE I ODVT.CONHFOSEHOEED
FAELEFELZ T BREBROERICELTOBERZHME - BEL, LX) IV RORRET
DIAMEEY ., TOMENLGRARICTEESTAHILLBIELTWS AAMFURTIE NATIFY IO
V3—HHRE L. REFIVIRAVMNAEELZILHLET LR EMFIEEEEENRELTLS,

KAAZTVRE . DAREBEREOHAREITOCWASTATIZ7RUVERBAGELVICERKAREZTIE
(BEBRENSBTEDILSIHREL - KR TEIREHERRRBRDEZF DV TIERD,



1. BAREREDRRICH=>T
D PHARERZOD7IO—F REELEUEORHHE

BAAREREL. BNABEICE TSR ERERBES FRNORYIIDREMEEIZNAT ST
EICKYDNAMRBZIRNET 2D THY . REHICIEZORIEX (ZIZIENFIZBIET ERETHSH. KA
[T HBEEREREZICOVTIE, RBADKRDILE VA GEFDEBEEYS. REZE. N FEEBERE
DERREBBORLEIZEY . PADRENCERFTODBREICETHERRER - ERRERDHRALGR
FELMEE. SOICHARFMERLET IMNMNRBEICE THEESR. FREROMBEDEE. Ch
o DFEIERE D 2 FHRERRBLICL S AARE IDHEEERANERINODH D NAREREIL. CO
FOILGTHARE DS BHEROP T, BRH - ZRMICELT INAREDEICHLTHEBHENTAZ
BHABLDTHY ., LKOADTTA—FIZENTIE, BRELVERKRMHIRELFONDDHSH, CCIThRY E
(FANADIFY . T7x58—HlaRE. RENFHEERET. REFEVEATHENAREREDS
DEGOTLVSHFAETHY . BRR EOREREFNEICOVTUTDIILHFEEZERT S,

RAITIFY

PATIFUIR REFEOHERMFETHLIVIFURMICEIE NARESFETIFUMIREL
THRRAGHELEAZZERAVTHPABEIRSL. BXORERICEDITIFURRDLELMFIZTODIE
BERET. 703 (Z{ D56 BEREDTILTHS CD8 T #ilgsH s CD4* T #lild) DHA
NMRBHERMERILZER T 7I0—FTHS L. BREDIVFUERLGY RO EABEEBECH
RXFZEDEERNFETHIR. B FHTREKESRENMRRICFELTVW SR, EDESHEER
BLTWARR T TELICREREITE7T0—FTHAH R, BEICLHRENFIEBOFETICENT
RBNRELCEEZFEIIAATHIRICEENLETH D,

BE5THVIFUNRIE. TDEOABEECHEXIZOEERRTHY . @ENTFR, RERTF
F. 5239, #88H. mRNA. DNAGEDRE (UL, AESNENARRERDOHE) . &HLLIZ, AAMERBEE
B DRE(RRAENARREZETHE) L5 HUREHRTRESh At HHkHlaGE DHRRR THAE
LEDMDMABISHEMRIEBALTERESND VAL APHENBEDRIZ—ERANLELH D
FEOMRICKY., TIOFUMBRBERARESNSRICE, RERSEDBET. 7IFUoRREEYICEEY
BTVN=D AT LRI )FURRISH T HRELEZMTFLT 2RETHBERRN (T UM EED
[CBRETHIEN. VIFUDREREDE LICESTEETHOACENTEINTIVD, ZLDIHE . HAT
IF o TIREMERDERIIDBNENS—ROLBREANFET S —AT. VIFUONREGHD=HD
BAOHFLVWIR(TYN)—DRTL TOaNVh REFIVIRAVNEERDOHRALE) NRZEIZIA
FBIIONT. BNATIFUICEVWTELEE RIS T 2REBESDOHERNECY ., EERBBOEETED
BMEADRREMENEZ DN TIVS,

DATIFUICAVNLNEST YN =D AT LOT D2\ T, RRICESH A HRMICELFLZDG
WA SRIEDATIFURFICEVWTERIESAERRSE TLELON S EDBIBATIKEFRENS,



ERRETEAEATLDBDEL T, TUN) =V RTLATIRIRL 3y  YRY—L KRKYR—38IL, F/
PFEEDMBT AR VAR -WEMEE DEYRIZ—EWNST R R GHEHBNEFEET 5. 7PN
UMEBRICIETVIFUMRDIEREZL-OLIGEIT R TOYEZEH. BRRFHE DR H LR KRG
LD TLREE. BDFEEY. RURTFR BB 32/ (A A2 th) 75 E SRR E HIRELE
ENDDHD EEFT. BARREEFHLENL TERRECIRELHRERITT Toll#iZEK (TLR) (<
HEBITIAZAMYN, FOaNVMLTEREIN TS, COFIITEEERHRGT NS RTLETD
NUMZIDWTIEE, B2 DYEDREFZH - ZEEBZHR/REZE T2 (CEBELOD, VIF U OREREDR
EEWSFIRE BERRICHTIERLLGVRERIGICEIDEETERELVDRVEZEA TEIZAN
PLENSHD, RERMEORALEEEMERAOERIE. JIFURRETIN)—SRT L T2\ DA
BHEAICEOTHELGLHIENFEESNLDO T, RH ORI SEYGHABRHLEICDOVWTRETHIE
MNEFELLY,

AESBRITOVTE, INFETIZHRESN TWSHKRALALBHED T UFUMRZHAW=NATIF U DEREK
HBOBEICENE. DI9FUDOREREIZEYIIFUORIRISH T HRERGHBEICEESATNT
H BERERIGICEIEEZRRFLEALERESNTLEL, BEBROZIEL AL\oNET Va1 Y
MIEBEMXIEEERENETHEID., CNIETOaN\UMIHTERIEELTIRA OGNS, LHLEAS,
SERTIN)—VRTLOTOaNnNVIDERIZEY REREARIESNE-DNATIFURFINEZ . BC
RRIZHTHEERERRICOHRINEZLAREENH D,

ERERAIIEAMMEIZ DOV TIL, BRESHRENATIFUNBRKRHBRTEE SN TV S, FEHMERICE
HKEERNHROBEEEOIN TS, RERCOFEFLRLNSGH . RIEMTORIGHEELEHKRSR
ER>BTLLE—HBLEWV BNATIFUDORRHERLELTIEI. BEED S WEBHAILNHMAERELLEICK
YESBEZR/IMELEMERBEFHAH D RLAGHBROAAICOVT NATIFUNETEECER
HEERGEDEBRMRETDIRIETINENI ETPORAGERIABKRAROEREZFDOLEIS
NREV, BEMEDOFMAEICTOVTIEH, BFEORMNAFICLAVOATWSESHE/NEFTET S
RECIST (response evaluation criteria in solid tumors) E#ELEIIZEMTH S, £f-. BRBBLE
D QOLRA LZ# K E (surrogate) [(CLF-RELZ LM, BEE+2EIEUHANFELN TULSFEHEEE
HRAIZBEELLL,

AX\Y

IoxH5—lRasiE

AAMRE DR EIETENH [CEEEHHIT I /5 —lgEL T, CD8* T #fifg, CD4+ T #ifa. yoT #iAa.
NK #fifg. NKT #ifaaENZEIfond, REMLEERFMF/oNINo0D B S MBEENM TR
BRESERICERICEEY 5. ChoDMEOENFEDIRIC. RERENGRIEDHLIEAA
NREVCEHCESMALE CIIREMRIBERT N H 5,



HE )UNKICHEDMRICHT IMEZERELEFEVAIIARIZG—GETEA-RBL, ALK
[CAAMRREMICHELE: T MBOEIREORFELEALON TS, MRERIEEKIZE T MEZEK
(T-cell receptor, TCR) &F AT R Z B A (chimeric antigen receptor, CAR) BNESHWLVGNTLVS,

fE5 %) >/ Bk (tumor-infiltrating lymphocytes, TIL) WS EIN -2 /00— D EEREL
ERTHEEIOZERARRE THIREIRETE. EEGETERINBEINTLS, ChoDEFES
RIL BIEREZODNRDRED-ODHAMNAUEEDLEEADFOHDREMFIMERRNIFZREOLEEM
SHRERSHCRDEEMAGEME. ChoRTLECIYETHEDEENMEH - BRSNS LITEDHLON
H5H. AINEZZIT-BEERATIE, LWHRODHEER) D /\EKESE (homeostatic lympho-proliferation)
([C&AETHIAE D SRGIBMEFEICHEIERRD YA MNAOD LR RIERIGHENHIRL, YDA
U BSE IR B (cytokine release syndrome, CRS)#5|EFEIT IEMH D, CARBEEFEA T MfEICH
VT, CD19-CAR EZFEA T fifaz 2 %) o/ B K% L TRV -ERRELER T, CRS KEHEEIC
RIDHENBESNTLEN, ERRDREDEERELHY . FPOBUGEIR—DAUMNIBET & REED
. BLEREUBRONESNDLETH D, F-. RBGEGHROGEE ICLIESRIRERBLSIEES
LT%. EBIZF . ABMICHESN-MEZBARZRAVEGS . BU0BEEBA RN RE X (TEE
REOEEHRBTORBRICHTOIRGHEICLIRTHEELCEHEETERLBEIN TS,

JEHFEAEMEIE) 2/ Bk, vOT #fE. NK #ifa. NKT #ii2EE RV S8 EATIE., BiFHFOIIY
A—HHRDFEEERAZICLEIN, ERLGAETEROBEFFEALELL,

TIL BEHRERHFEMN T Mg ORREZEANRE T M5 oS TGRS E/ N OEERE KGN
HY. RBICH=2EHEHELEZEHMESN TS, LOLELNS ChOoDBARIERIZEEETHY. thd
EEMDARBRETROONSLIGESETORBEMNROEFHAROERNFONIMNEISEDIRET
[2&Do

JEAFEMEMEIEY 2/ Bk, yOT #IRE. NK #iA3. NKT ffiaE AV 8EEEICB L TIE, BEMEN
DRI ZLDBE . RETHETH L, BEOAMECET HHMETHHH, AREORRBEFROMBFRIL
SEDODRETH D, TO—HMTIEH. ERFIBI T TICZHICOIFHEHER SN HEHICHETHERERK
DBHEX QOL DELELZEIZDONT, ZOHEMLEERICET LB R/MNDLETH D, F-. ChoDaEE
[CETARZEMNGIETUOREZBET H-OICF. BULGBEEZREL- LT, HGAZNBHREZ 21
ERL-BREAROERZRATILELNHD,

FEHCOMREEEEZ D156, REEMHFHERBIEREZOCENITAEINFT—) U /N\BRETRIEILE
BHIZLATh TELMEEETHY .. NK HBOHEFEELGEICHL—ETEIIEE S OMAEZALSH
HMNHBH, LHLGEAL, TTx /54— HMlEE TR R TIEELDEEICEEOEC U/ EKARLLNT
W5, EBCDIUNKZRANDE, BT HELOER. BEEDIRBICEILEBEANDHZEDIEER.
HEEDREREOERLGEDEBAMNEONLATREELNH S, — A TOEAITTEHETHIDIERDE
. FHE o8 £ 9% (graft-versus-host disease, GVHD) D [El# ., mERHED) R ETIRT NEEEN
EZiohbd,



S IFH R EFRE

INFETREIN TS ZLDDATRIEVHPZEEHRETHY . BEHISOVTIHDEEET, &
FARRNTRESN B TREERIHBILTVDEEZLND, ZDT=H. CNODRRICK T HRERIG
(FERR BB THEOLON TS, MAT. AFDNARBERARICIY. FADRENERT HBETH
FiEfILEL-REINFIREAT R - #IFL TLOSIELBALMNITE>TE . oD REMNFHIREEICEH
3% DEEMFH MO FOBEEMRBR T IEICEY. AAICHTIEERGOFELILEFZE -#LT
BIENBETN TE =, BEMNLERIFITIE. REFTYIRAUMNAFTELEITh S REINTHIEELFR
TEHRBEN DD . INLDREFIVIRAUNDFEHTHS CTLA-4 R F. . PD- 1 3 FEZDIAY
FT#®H% PD-L1 3 FOREFRAZAVELARNRNR L ERESNDEEDIT, REIFIORERIZHE
SIEEMBADORGHHBRICESEZEZONLIECREREBDRELHASMNG>TE -, T, REINF
DFICHT HEERAZANAAICHTIEERERICEIERT H7TO—FLITHE, REFBEEE
EHTADFISHTHTI_AMAKIZEY  BSENROZFELZBETAREZORRELEDON TS,
BRELEDDFRE, EITEMEL: T MRICEEMNICRBESA. GEIDRBEDRES T T IVERE
THZBARTHS. 4-1BB % 0X-40, GITR BHEDRFHAEFENTNS, ChoDABREEEREF VIR
AVMEEEOCNATIFULGRATIEEHNAREREZDERLHA/FIN TS,

NLDBREEDDICIE. BERERGICERTHEEALNAIKRGR. FR. N MES. KEESE
HEDHBRNMRESN TSN . BEITASFICLVEDHECEECRERICOHEEALEEILRLGS,
NDIelE. BERRICHTI2REERDHEAEFRARICTT LELIC. AHRET7 I O—F TlIHRABLECRE
RIGEZNICKDEERBOGEENLAMICHIRTHEERLTNS, BERERGICEIAETERD
HEEBEAZLRE FZOEEHLLELT>TND, REBEAEERORELERDRICILRE
BHEHESNTVNDDT, FTOBEY LRI R—UAVMNIET 2EHEREMICHET 2B LERBENDET
Hb,

—AT. INoOBEETIIBERNENBO THEEWEFALEL AS/—RITBVLTEIRLLEREX
DR REL ARV TORESHE/ . FEBRERRIEARAFRT 61RO NEIENRESN TS, T H
HBIZH175 CTLA-4 £ PD-1 DS FOMEEERL-TLSD T, IhoAZHRAL TR S LIGE(IZE
BEGBRERNMMRERLBELH D, AT/ —IUNDOETHABICE N TEH ETOEBEOEFLBO
BERERZLLTIEAHFIATLS,

@ BHREREREDORR

BAREREIHEDOMRERMNET HIEN S TOBRAECH-YIRERREIZHET =0
(2. AT RV RN REREEZHIITILENHY . ARENHAISFMNNFEDRE - EEH &3
EEEDRERVEDBEELADENETHINETHD, FHRERKEZIVANIREINEI—FT S
mRNA ELTHREPEENGTRENENLIENZ LA, ZORMITE S AEFKOKEDLDERAL.
BRELEEMOETTAGHREEZHASIDENDH D, FHREORRICEHT HEHRIDRFRIHERL



NAFI—D—ELTHRIRATESCLELH AN, TDABFERMAREDEREEDICBAEICLLEEZ AN D,
Lo T BMREREDRAREEINAREFREDERKRAREFFFEDILENHS, CNETOERY
HAHTIE BREARICSNTIEEDOVAMBBICETONRERBROEREHEZELTL. TDINSOHMEE
[SDOWTIFEFMICRE SN TUOAEWMER A H o=, LAL., FTEELGRY EEMHEDHHAZHNNRREEERET
BTEN. HARBIDBEGHANENAFI—H—FRARELVSERAIL. BRFARDHEDEEZSHSH=HI
BERLLGYRFD,

BHREREZIZERONAREREICERE THACEN S AV U BIHRELIZGE . AR
BEREEEHICEERARE T AL ENHY . RVFAETHBERRT —20EREEY S, MRBKENLGTD
V5 —HREEEYD T RBFRELFRETHREE SV TE, FHONESFORBELELITTHL
BORERIGHZSIESECT ARSI RITERLTRREIEM T OFMGBITETL. F-T0RH
EDORRLRELLBYES.

REFTVIRAVMNEERRBETRHIIFEDHNAMRERREFILAGENA . ZFIDFHEREHNF (FIZIE
i PD-1 A TIEAABBHRD PD-L1) OEBLGEDERESFANFTHLE. TDERFILEBZEORHMED
BREZTmI S5=OITARTHS.

HEERDHUAEZE R (H1 HER2 HufR. 1 EGFR $Hifk, i CCR4 fulf2 &) DREICHE T HRMHMIRRE
FEDRRO. AVNZFUBHEOREDODHAF U RESELT HEIFEETH D,

® HRERSG

DNARBEREABREDERZRTORERGOFTHEIFEHOTEETH D, BMET L THIFERKRFER
TIRRABERIGH., EFFEGY BT FHAIERELGIENZ U, LMLENS, EFEEMETILICEITHE
E([FEFEELDDY. AJRELRY JFERIREAER - TEREREF D /AR (mode of action) EENERMY S5
ENERTEDRETILVRTLEEFEFEIIL., POC (proof of concept, #I= i) #HEZRTHELFHED
B HEESOHL-OICEETHA,

GERBAFIZHf->TIL, FIH (first-in-human, EFTHIH T) &L R HERRHER TO R & &G O FH
PRI IEBEEOREEYENTEORIEDI-OICEETHD, FESNIRERCONE. IBE.
BRUELREDT—2E. TORDBRARZEDI-ODERELD. RHEBRRKRRERE. HRETHEHN
MRS T ERERCERRTEOIRVIDERLRLY . TOETILFTRELGRY LHEETREMNIZIThNS
DLENHD, TOFHET. ZAT IV AREBREDEMIBRNERZHICEM TLHBEBREFONDILDTH
Y. BAREROZLELTNITEIEHREOBGELROLFLEDREICRELEBOTEETHS,

DATIFOT T 2—HREETIIEMEBESICHT2REREDFE - F5XLBEFHTHLH.
MR R - R RELDIC, EQFIGRERICDFR - FEN TR THAINCDOVWTIEZLATHATH
%, F- BERMRERBLEDIRERGITOVTIE. METHABREEICABOEENELGSLLEALN
S2DT.BRIDEAHDEENEETHS,



DATIFRPIT/3—HREEDRERIGAE TEZLDGE . FEHEN T MEDAEAFD
L1355, TORIE X TRERRY EEMTHY . . in vivo EFRLIZEDTHLHZEMNEFELLY, MEIZE
R DB ERENMDOIRICE. ChoDBIEEF. RERISDEEMFHEICEBELISKOIEIZBET
DHELNHD, T MERIEDRIE T, BLEHDN TS Tyl THSH ELISPOT (enzyme-linked
immunospot) i&. HIEERY A ~AH4A 2 &L (intracellular cytokine staining) 4> MHC < J/LFI—E%
ETIE. BEDKEBLREICAVWSGHEIZI>TELIRENH D, FRAEEEEDRENLETHY.
TEEREDEREDLAREN, LE=A 2T, SERARBRRHARZTIBSICIE. T MaRIEDRIEDEEHES
DEMECAERMDOY—LIZAIT TOFIEDRELGEIZDODNT, FRID+RERFAETTILEND
B. Fl=. VUFUMEDEIE RS GBIEER BHURIL; delayed-type hypersensitivity, DTH) % T #iat4
DERRIGELTRET DA ELUENSHFET B,

Iz HA—HREEICEVNTIE, BiEsh =M OREFRGEE. SYDTHOE. #aE. it nE
MNEREEZOND, F-. BTHROANITE, MEMRUHEENTERELOATELTMELERL
EZoh, ARETHMEBF OIS C-RE RGO FHEEDEIREFAFK LV ELL D, CAR Bz FE
A T R EORHBRKGARICSVTELRBEICHLTELVVRESHSENHRESN TLVSA. CRS
ZIROETIEELHERTROARENSHETHRESNTLS-O. BHEBRDOFRARVZDIR—D
AUNETEEBM©EETHS.

— A REFIVIRAUIMAERLGEDRENMFIEEREZOPIZE. AAVMRZETC EHRLGECHE
[T T HREREHNIEREINDILDNH L=, BREKHINRENFINLIRE. BEEHE~ADIEEICLD
FEERO—EEOHBENRAMICTAIEBEZEZOND, LEEN ST EXDAATIFUHOITIIE—
MRAEREGCEDRHEMBERISAEICMAT, BAENERVNLEDHLEEEFACEENRED TR RUEEN
SFSREEH (BHOFR) ZRHIER R REGRRAREZH NS A I—D—([C DOV TORENTHIEN
ETHD, F-. BELERAOFHACENELIREFVIRA UMD FLEDEE DHFRME (EHZE
pharmacodynamics, PD) G EDBTEEERTH D, REFIVIRAVEDFORIZIZTOH52—T i3
f21+ T, REIFI AR (REE T #EGE) EICERBERDHLILDLHY . AEEICLSTIIF—
T HAOEZEOFHLEZ T TE T/ —HROINHBRRITLBEL T AERICOBHEERET
LWENHDH, TDM, BEREBERIECH AN T EAAVGE DB D ELIIIFRHTIEHEMN. 5§
BOFIVRETHRESDDIABREIDFARICE TEELGTEE M LLGHAREENH D,

WTFNOBEEICEVWTHREMEAEDETICMAT, TBAABRMICE T 5RERESBTIIBOHTE
BETHAHEZZONDD T RAEAFITRARE O . FHBLBEITEITOIENEELLY,

@ NAAT—Hh—DOBE
NAREBEBRECHIBEBRLERNRDFRDLODNAAT—H—DEET. REDRETHD,
NFETOHREMNSIE. BHRBEERERLEVSIIBEIINAFT—H—ELTHERTIEH S0+ 72 TlEK
. ZDHMDIBEDREN KON BAITHTIREREICEHLLIESR. RER. BXOLTLLE



BRIEICECCEN D RE R REGDHEREMLL IR RSN, TR THRICIAAME-NARBFREES
RERELBEXE7/LOEANE] TREZEEEMR- 7 FOELLGEDRERICDENTIO 3 DOERMN
BRETRHRDFILEEHTLND,

AA DB BIEDFEHT

NADEREDBFTORMEELT, (1) NAHRE Q) NABBROIRE . FMEMR., Mign<t)voX
DFREDERERMIL-7FH O)AARMICERTIRERMBABLESNDD. BTOEBELTIE.
SRLRHEBNEDEELE. RS FORENEK, MERTFFMHC 2 FDEEHRFERETDORAE
BRF. REVTITARERS F. NAMBICRERT 5% & 88 (IF) 2F (PD-L1. FasL &) DSk,
M EMREOABRENABNMNIIBEOBARE. NADBLLZEDS.

CNODFRMTREEICEZBEBZEZARETHSIDT EROFMRAEDAFLNE REEEIBOHTE
BETHD, BITICE, CNFETHREZFHFEORERBICZNFENLAVLGNTEY., FTICALSH
K- AEOERELHITBEEFRICETALGEREEBRVDETHS EF.DNA 7oA, RERI—HT
VOV EMAOHEEEE PCRBEEZAWS /LI U R Th— LORBHIBIT RN ERLC
ElZKY BADERNMERTALI-OTIBEROBEEEFIREMNCR ELELDDHDH, CHODFEHTEAMIZDL
TIE, RN R OB E T OBREISERNT S2LENH D, WTHOFEICEWTEL. BITFIEON
)T —LavERELCRIRETHD, =, TondT —2EABRNREOBFRMEIC OV TEYIFHETES
HHEALESEITRFALERTILENH D,

FEGHBM LIS DERRAR (K (M55 . MR HERE ., FR7GE) (X £ FMEREREBOEFICEALLN TS,
MK ORGEE DB AFIABZLGERRRAEZ AN T, KNAMBES B CREREI A MR ZRIE I 5l
DEFFELHEALN TS,

BEOE B E DB

BEDT/LEROBINICONTIE, £1TLTLS SNP BT OEEFREBED PCRIZESHEITELLIC,
RER—I T H—(CLHB RO REATEEDEANIERITESSITHEEILL TS, F-. Thod
BERTFED, LYRBENERIEEINDDOH 5, LTI RERGCOBEEREREL T ERTFF
IRRICEAHS MHC N FOEROEBRENERSN TE- EHLTRERICHOLIMEHE O FHDELGF
HEROEEMHLTRINTOIA, ZOEECHERAUDORELIIOVWTIESEROREFIZLILLDMNIFLA
ETHD.

S 9% BS S Ml AR OB E 53 F D AT

BARBEREDN ARTRIZE TS REBEMBECHEA. T TEDAVGEZRILLET HRIE
EED FORITEED LI T, ARADNODBITT —2LEREICH T IREMLEFIEDNN(TT
—H—ERYRLHEHFEND BF . RFEN - FRFENGRERICOZEB LB, REMH B <H

10



&% T $RAE . B 58K HNHI M2 (myeloid-derived suppressor cell, MDSC)%GE DRIENDEEZMHHE
EBENTWS, CNoDREFZ DL T, RIEREMEFDLIITHONTELN, [DABRIZEITHTD
75— R CHIGFIEMREOESOBITODEEMNM BRI TS, ChETORE . REDES
HHLTHRRHTHY . TOEBRICOVTESEDIRENDLETH D, —EIDAAEITE T, TIL D&
RN FRFPRERFELGHIENTESNTND, FLUDKREIZEY . NARBREZEEREOANMELER
LHOFRINARETHLIN . SEDBITMNFND,

® FERERRADIRER. BREF. B

DNAREREDERBRIIBEZDOVAREEEADNATHY., HLLVERERZEICERLTIE. &’E
RICBITBRERIGIZOVTIIZLT LI FRILBLEVERDNZEEND, FRIREBRDERICFEL, BRIK
B B DEHE D LEENKELGDN . EENCOREDER, RF. BTLEETHD BEE~NDRER
R/MRELDDH EREDRSAIRDERCRERIT, RERFERNMCERZLGRBETHD, L.
AT BRERICDENIL., ZLDOBHFENRERRATEIFELIATOENLDNSL FERMIC
BLEDEREN, — AT, EEHEZE. REHRZOERIIBEASTHY ., BRICIECEHFLLVMRRE
FECTEERAREMBATAHILE. BBRFAFKICEOTRELEKRERF D EYDIF. F [ HEYERLDERR
HABFETICELINOGRVEIBZZEER I ML TOMICEL OHAR CTECHENETERY ANDSILLE
HIARETHL. BYGRAEDIE. REDFOERIIKREN, TOH, BEENDOHRALAEZEDOEREF. RIF
DEFREREEE, NOX VT VAT L ELICIFBNT—ADT—EIR—RILGEDBENEETHD,

Z<{DHE. BERARIFMRALEFMIERSNREMICRoNTE-, BEEABOAFEIRE
RIEDFBITICBOHTEETHY . ARANRICETOERGETOERDOBLERIRARERET NETH
Do

© #HEEHNARERE

AAIZHT2RENEIX. (DNABIZHRLETEIBEENDEDREEEMRELSFEROEAD
RIGDEFEMNORYI-TIND, EDEMEHBORADERIZHST, SUVAMLBLAREREDHFSR
CIEBRAGRERIGOBENDNADEAEHENBETHHLEERTERLTIND, WERRINT
WBERDNAREREDT7O0—F X, BIZ SRR RIHEROEE LR (RET7D1/1\UME)  I0x
J5— RN EMEAL (A bAA VB U BRRERDFIRERLE) . MIFETHIEORE oy
ARG E) N ETFoND, FRARDELGLHEREZHASHOEEEMNAREREICITROEAFLAN T
. SROFAFEDREGENIZEYDDH D, HiAT HEREICE. BELALLGR TOWSEERE.
AMFHEE . RERRECELEENID. FLDOERAKF. AE. REFELGEITONT, REREELE
HAREOHEENRICET IEREAMRGBYFMRICETEMELSDH L. AREDHAL, REAH
RRLTOHAC MDILFEFRERGELOHANETN, TRNADEUENRET SAIREELH D BFID
DL DD BARREL T THCRARBRR T OHRABREIOFRREZUNLYEDLILLEETHD,
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ITxO3—MREE T, EREEROHSRICESATLEABMIEDHERICEZGISENAEESN
%o LA T. CNODRTLELL TODBRELDHAZHEIBHIZIRT T NETHS,

ARRBZEAZENARBEREIREHFATHIEEICE. RBBREEREINELDIEELHD. TDLIBEE
CIXBEEZHTVBENHLHA. FERKAR THADIRUNTRSINDIGEICIE., ftALIAREELEH
BREEET I ELEETHD,

@ HAREREOERLIZAITT

MAIZHT BRERIE. NAMBOERNME. BEOEEMY. RESRTLDSHEEICKEURELT
W3, ZD-OBEAEEL. BLDEEILI>TERIDELATHS, DA ABEEEREIC.
BRDBEEIZESTHEUEABEDRIRMNARAART LTI LDOBRENBEELLEOTND, KERD
— OIS T EMTHRE DHFLOEANICEY GEE, 5/ LDOLA L TREMEBF T AKEGEEL., B A
GEBEESHITELTE, BRNEZELISAENBIRTES L AT LANRA TEZREAER SN DD
H%,

BROEEBONADERD—DELT. EENRERTIHEMTROEELASE ARSI
BNTWS, ChEZEL., AP ARBEOHRESEEIHRELEAATIFUDRELEDONDDH S,
FHOELDERNTORERGDEEEZRIZELTHRR (RTFRLE) DHEEEEBIRT 584 TIFLD
FRLEDON TS, =, EREONABRITEBIBU R HKIEZIO—2 U THY . F-Z DK
[$% A& TRECERS, TILISE B LI=T714—#iat . ARICHADOEMEEHRLI-EEO LIZHKYI
S TW5, EBIZ5#R(E. BRDAPAIZROOINIEHLENDEEUERR (RRLER, GE. R TS5y
GJERIHESEEUL OLE)ERFL. BEBCEEOEEREARICHTENATIFUOIILIE
—HEMEEDRRLRFAINDDH5,

BEALEROBERE. TNEERTIRMOELLELIHARBERETESBRREEH AEED
FLWASH A LERBLTIKIENEZ DN D, BEBTHONERICESCAREAOREHEAMNY
DEZHEBEL, COLABREERET ILEUNELDDH S,
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I. RRIEREREBROEAS

BHONARERZBRABROILEMIET. REMTOI7MIL. EEAE. REZLBER TV a—
IV SHICHEMMERLMNITHIETH D,
® BEXRH
a. WMEDHFHLHRE

BHIERKRAER . LUDITEMZO TR E SN AN ABEEIL., BUARINFELLGVETH R (X8R
B-BRLEREZEOHERRICTECEN—BHTHD, PAREREIZEVTLRHRDKREETL DA
EXRICT HEENSRE T HEITHED,

DATIFUDESICREMELDHITHRRREICLYSIFEI SN -RERICELZTHETIEEICIL. #£1T
TEREEZEITHHIERMRETEINEINE. TALEREFZLTHELIENEFELL, HIR X HRELEDHHI
MR -BRHFEEEHL. AREOCESHBRENSEIHFTRIRNBILT HEEICE, FHETEIRER
RERDETCOBENRTRNILEFEIND, SOI2, G- BRAITIE. ZLDHE. BRITIEREEED
BEHRBEREZZTTEY. RO DBERNDNARERE. BITHADIFUICKHLTEESNSRERIEIC
HLTHDOFEEZ5A T RERGEHBIETVDAREELHD, LI-A>T BEREEEOHRFSN
TWAEBEDVLWBIZRRICTHIIENRLELGHFERLEIOND, THhL, HBOT I ELTD
B DREF EBELLZDIN, MAREDTEVRE RS ZEE - RS REAENZYLESREDE
FELIGEWMEL HENIMNMNEEZE DAL DFIERRICEHDILEERT HIHELHYFD, -, LFEE
BEDALAERICKDEEETEAE TV T A ENH LIS, FIA BT LAREHAMERITHHEL
T.BEREGENEETIIENFREINDGEEITTDRIALELTHRNETH S,

HERTEE R EZ B SLVMEE R RICLIGE . BHMICE 2 GENELIER TESEWNMGELRH D, &
& ZE A 77 #AR (progression-free survival, PFS) D liZE 9 AMEIZ1E. ZDAEDEAFERBED I RIZDULY
THREHIARMELLDEDH D, =, FMUIREONABEFH WRTONVNRE) OBRE
ST A1-0IZ. BRAEFHM (disease-free survival, DFS) ¥ &4 78R (overall survival, OS). —
HOEBY—H—EQOELGELTHAEE LT ARIE. ZUGHBT VIO OHBHOBREE T2 ITHE
TEAVENHSD,

IV A—HREECRETFVIRAUNAETE T, BEH/NGEORESRS RN LM R IH
FTELBERIVEESIN. TOLIGGE . AL ER - GRFEZH OHERRETHILLR YLD
U85, BH. REFIVIRAUMAEETIE ARICHESIAEERLLTHCRERGAFTEINDEH
AHY . BHEN-BERICAOLTHCRREERBEZATHHEZRRICEDHINE. BAARRKRER TIE%IC
BEICERETRETHS,

b. HERDHAAFEIZDLNT

REDODIMDAFIOE | HERABROETLEMIZ. ZLDNGEE. RBRED KK =E (maximum
tolerated dose, MTD) xR LM TOT7/ILOFHETHY . BRRRABRMN R L BEHAABESOERAMSRKY.
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BLHBERMNREERLIZELTH, FHED L TIXEFICIXRIREITE S0, LizA> T, iR N A SR E
D 1 HHERRERTIE, EGAEBMNABERRICTTHIEN—BIMTH D, AERED MTD HFHETE
NIE. ROENHEBEREARTIE. dRNABEHELTENEZTET SN —RITH S,

INFETONATIFUTIE, F 1 HHERFARICEVT MTD 2 E TCERNIEN S Mhofzleh b, &
LS DFFHEIEE . I ABREICKYFESNIRERGCEEELTHEREZRETIHEEEET D
BELSERTRICHYVFE TOLIEKADNF RSN BIEIC, HRERLGIEHBONAELT HIHEEICIE.
BEEICRBIIOABRABSNELEDIIENE TNIDPARBRECIIRERGOFEICEELE5R
ZAEEELHY . REREOFTEIC OV THETEROBRNHLAY . RBORBICHELRIZELM
BWIELEE T RETHD, LEA ST BATIFUICEVLTIIDHHIERRELTRERIGETET S
ZEITBNIE DABORLARA L BN — L EAERRETIENEELMEELHHLLREICELS
RETHD.

F1= DA IFURI I/ 3—HlaEELE ORFEHENLTAARERECS O TE, EHET S
RICHLTRERGEFEL. TORBLLTHONINESHREHFT 50 HRITEZEMNFRERDOHE
ENROLNEDAICRONDZEITES, MIRORBRKRE. AEDREFRT 5L/ 1F7—h—
ERBIENFRINIDT, TORBEREZNREIL THNIE, RHFHBROEBE CIXIEREMICHRHER
BREORFEMARZETLENS BRRBEERLTULKIEAEETHD, (1. @ ENHERERERE
DEFFE SR)

EHMREORBRAERTE, EG2EBNABERRELIZGE . BHEOREICHABREOEERIZDL
TIIREGEIENZL NABERELLEVE [ HRROHELTIGS, LAL, AHHEICELTIE. AA
BICLYESERRT HHfa OB OB, BERLTEESNS YA AL -TEACDOTOTFAIL,
REMBOMBIEMLEICEEAHYBD, LEN>T NAREBEFESBICEN T, RERGOHE
BUNRICERZL-LLEBIEOAHRMEICOVTORBENIBELEEZLND,

REFIVIRAVMNAZTECODVDTIR. FICHAIREDZSICIERRELINABIIFEDN AR
DEBIZIEFIRSN G EEZSND,

@ ERKRBEEBRHPDOKREEKIZDONT

WEDIMBAFIDERRHER T, NAREDEBKR, FRENHBFEL R AREFEDNELTHIEY
BLEN—MRTHS, —AT. AARERETIE, EMFWEFRELELTORERIGESIEEIT =01,
—EORENBEEFRINDIIEND . NARBERENRESNLHICEVTIE EREOHNRICLE
BEIORENDHD. T MERATORERGITHIREREELICEY, —RHMICHREBRAHoND
AREELERBLTHEDELN DD, AIEARGREZL DO ENRICHAARBEREDHKEBRETE T SR,
AR P ICREDERH AV EHHRENHBELHZRIC, HIET 50, G T 20OV TIEHOMNL
ORFLTERELEZAOND BH . BT HIEN, BEDOFFABEL0TQRLNEIH, BLIZEE
BREMNDETEDH D, F-. BHHOEFCEVNTTOrI—ILABRBBFISREERH IV IEHFRED
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HIRA AN IHE(ARERGET IR EZBRAREEABE CTED THIRETH S,
AEREOBBICIT, LTOERUENDLEELRBEEEZOND,
BEOLERENHBHRRBRLAEECHIEHS
RENEE BN TIKEE (life-threatening) THRWLEHENDIHE
BEICEEL-ATERNAREORTBREORIHBTELEE
BEICHLTIE FRBIEDVRYE, hIE LRI O ABAEB AL EIZDNTIY IH— LR
AVENEBAIENBETHD,

Il. 55 I fHERFREAER

% 1 MHERRAROBMIE, ZICTREMEBBREDOFMEEITICETHS,
O MHBREELRERTD21—IL

PR DFMBBEM D AFKIDOBAFE TIE., FEERRER (in vitro HAEBROBIMEER) DT —FTE DT F
[ HERRHBRDT AU E2THIEN— R TH S, HERBBOBRER T D1 —ILIZDWTIL, AEELRY
EMISMERTRELEBIMET LERAWT, BRIREARFRATIICIRE T RETH S, LHL. NAREBEREET. &
BERISZENLTHERT HELSHFZEL D=0 RBRAERAARIEEELGS T BYLGBYMET ILOER
NRETHLIEN S, TDT=H NAREERETEIIBRRARDOBERICE DV TErTONREE
ERETDICIIRANH L. AREOEAKSFICEEL-FHOXRRICEALTE BEICENMIBEENT:
REROHLHIELAEEDERNEATHS_ELH D,

I 3—HRREECREFIVIRAVMAERD—ETE, NADIFUBREICHRLT,. KVAE
KEHNLGEEEAIENBESNLFAREENEESN ., YIEREELE SR D a—IL LB EFTEIZ DL
TIRHIEEGRADDBETH D, F-. TV 54— HlREETEIR/NMIGER TLERLGRIEAANHIET S
ATREE D BB EM S, A hA> . CRP(C-reactive protein)EENDEEEFRADT—H—2E=42—L
BNSEEICEETEIRETHD, TD=H. NABORNDESELAEETRREDORBEIIDONTLE
BIRETHD, Tz 5—HIRaEE T 8L - HRRNMANTIEET S ELE R T IRENH D, F
=  BUEL-HEARBICHESN ., TOROICHETEROBBKCBROAIREMEICDOVTIEET 5. &
FRIC, MIREHIEHT SRMORENEEETRICSHTEIBENEARD—DELYFL RETFIVIRSAY
FEEZRIZHWTIE, AEKREHICECRAERIGICERL-EEBB~NDEENELIAEEMELHY. F
HEHBETERDIRETDILEEZRBLTHBIENEETHD,

BEREOARNERELLE DFETEFHBZTICLLBETH DS,

@ FHWEE

RHREERSAFIDE [ HERFERTIE. REMHRUVZREEHEETOLOICEETMERLLTE
MOFRBHEE, B, VL2 Elich s, SHOBERVY L—FOFE(E, REEIZNABER
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FEEZMLERERE (National Cancer Institute, Common Terminology Criteria for Adverse
Events, NCI CTCAE) "AWLGONE, SHIC. REACTHBEINIAENDLRELTHR AT E
(maximum tolerated dose, MTD) M EFRIhd, Chid. ZHBEERSAFTIDOEES . BULEEEZELR
HMod ARZBOTIRESEDIRIETTLHGHRDRR T4y bLIBINT SEHFINST-0 ., BIEICH
WCHBARRGAENRRKOMREL-0TREBLELDHEEZEZONSENOTH D, MTDIZDOWNTIE BEIF
F1IHEARBRICHEAANON-EFICKRETIRICAVZRAESL, ZNICEELTHEE T 5DLT(dose
limiting toxicity)|[TEDWTREENS, DLTIE. HEDOHFTH, T U LAEFEOT ILEHIRT 5L
SHHBTRLEENRIIELHIENEFELLLGNEMRZIET  RMRERAAFIDOE 1 tHERKRHERTIE,
BIZEHBIEE EL T, A EHR T A-OIchiEERISGELFH s D,

I 3— MR ELCREFIVIRAUMNEZTED—H T, FHAERSAFIOLSICHEDEMN
EELICEMRUNEMNMEMT HIELFHIENS LA ST oD [ MBERREABR T, RERIGD
FHiZMMA - £ T, ZRHRERSNARIDGEE LRFROXMERVFHEIEE ZALVGHCENAIGEEEE Ao
B, =1L BABPHEADEBEEICI S TERHDORBNRLGLICEICBET ILENHD,

— A DPATIFURETE . ERSN-AEOEHEENT DLT AR HEMNFEAELR =D,
MTD MRIESNGEWNEELH D, TOLIKRET T SHRIEEEDIT, TR U O RIG RER R,
FRERIGGEABMRIGEE) ZHBER L TRERRICERFRAI LD ATREMLRET 5. .
A ERETLERBFENS. BHELEDIFUONRICHTARERIGENLIZLDOTHLHIUL ., RERE
MEBLGWEFRRAREED S EICIRELHBEIRA S LTS, LA T, EHLSMNIRER
SEEHMEIEE £ A LEREFLTHDENH D, (1. @ RERIE TH)

T AAREBEREICESTIE, BEMEDOFURVDROREZEZRTIEELH A0 . ThoDFTEEA
FOREICTEIZEET 5,

Q@ HRTY v

Iz HA—HREECRETFIVIRAUMAZTED - T, FHEMERISARIERRKR. SEREE
BREELE-AEERRTHAUEZRAWNGES, XL L. LWHRPBEI3+3THA U INANLN S EN S SThY,
COTHIVDUVKONDEERERRT 5K DB DOEERICEIEREEL-AERERT 1N
FTTICARESINTLS, FIZIE. AZ-FERIEETIVICEDOWTMIDFIER T 5 E i B lE
(continual reassessment method) | #HEREBRNIBEZITIELHBLAL S DLTEYLEEDEMIE
HLFALTHEEZTO. HRETRICAE ZEREERCETVICE SOV TCMIDX I HERAELZRET
BIINEHIETH A2 (accelerated titration design)l. EMERBHEROSMIZEDNTMTDOERE
TOIEERTERORXBEIZE DT YA (toxicity probability interval design) 1 ENFET D, L
SOTHAUNBEREINDEZEELH D,

DATIFUBREDELDHRRTE, BREN-FAEOHENTDLTARET SN DL,
MTDARESNGENCENE Mot REFSNLIHAENMTDIVBLENVHAETHLEFHENLHT T, &k
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DRBRDO-ODOHRRAEZRETHLEEMELIZEE . LROBEREEIRELLIEZTHFAUIZENT
13R— b DY A RERECTBIL BFIZIE. 33T HF AV D—RBILTHBTA+BTHF A 10, ak—h 5o
RERELIEBERCRMAEZRANT, EERIGIEIEAAZTNUNDRIGIZOVTOLVBEED S
TBREINE T HEMNARETH D, 12120, AR— P A RERETHILOR AT EETIDIZELDA
EEETHIL DNROHBTERMEVAETHIBOBELABELTLES. LLSTENH D, Fi-.
3+3TH AU TIX20~30%DHEHHEELIZHELTLSHD A+BTHF AU T, aAR—h A XH3+3TH A
DEIFEREDH T LEZS TRV LICHBEITRETH D, . BEREZIEELL-AERERT
PAUZBLTRESN-FAE. XIFRELOBEAPCEEHURGHEEEELOHFHBIZIE. TT7xH%
— A CHRE AN AADIFURE) ICKYRESN-RRKAEN. RETRADUREE5Z S
ENEIFTEDBE . TORAETOIAR—IMEIEKRTHIET, BERIGEFEEEHAZTAUNDRIEIZDL
THREDBMEREINET HENTARETH D,

SHERICICEDGERASDRELUMNZ, RERICZ(ELHET DD RIG RIESFHE. ABRERS
B TORGPHINGE) ZAERRICEEETRATILLEZOND, fIZE RERGX(EHRESE
HEAERROEZLLTEERVST IV BERISETNUN O KEOEFZEEICAERRDE
BELTHWATH A ERICEIKAERR (B 1 ) BR2EHUNORGICET 504 LAEE DN
BEBS A —LLRICEHLEZRBR T HAURELEZIOND I —LLRAT AU T FHICE K
AERRTHA U BL CRRTRGERORAELZRELI-LLT, TOER. TAOORAEMTIVF L
(V. @ RBRTHYA1Y SBIXEEVDLEAZE~NDENREELEETIRGERNSUZ LI
(response-adaptive randomization)Z{TL\, EEUSNDRIGIZEVWTEELVLVAEFERT S, ==L,
EMUNDRICEL T FICRERGERAVDSEICIE. ZOATEDEESOZ L. ABRNELDIEES
BREBERMBERICOVTHALREANDBETHS. (1. @ GERIE SH)

EROVThORAERRTFAUEAVDITE &L REOHEANETHEMN T, ST BAIRETHLH
EIFLEDELNS, EFLEHZ—EULERV/RIEIRRDONREEE5Z2AENETE TESHITIKH
¥ 5,

ZOM, BHRORBO-ODHRERZERT 21— LERETHLEBMELEIGEICIE. AEEEDIC
BERTO1—VERRTITHFIULEZIOND EERUMDRICEATIRIGHEREDHZEICIE. £
NEDARNUIIRIRT E2ETOBMEERBLETHAUEEIOND, Tz BV REBEEEET 58K
ETIR BERELHICHENADTLLERIEMLANELFTEEINS, F0E A, BHEINIDELE
SNIRVEORIENDETHY. BOTORVAENSEIET HL5GRBRT VIV EEZ NS, F-.
DNABORNDESEELZZEBEL-EREECHBT IV OIXRELMLETHS,

V. % O fEERPREER
5N ARERREAER D BAE, EICHMEDTEEL DAL DHEBEILZEITIETH S,
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@ FHMmEE

B AARIDE IHEERERTE., 2056, TEHHERZEEH/ N ELTHEIMEA GRS
nd, BEHENDIRE. NARBICEI S TIIENMERARICE TAEFERORBIEZFITIGSLVD, fufE
BaMEHE T 2 ENFRERMNARIEZRD)—Z0 7§ 5=OICEYEEZLN TSN LTHD.

DNAREEEICEVTE, ESEMHIIRECISTEEZ AV TEICESH/NOBEDEBEN TSN
B, LOL.WAREREZFADEARFICEY. BEHOHRRBENEESINSIEELNHD. TOHR
FHKWN\I—2xZEL-EEHE/ D DFMEALE THHRZEBENREHIFEEE (immune-related response
criteria, irRC) BMEEIN . CORIGHEEDLEMLETEINDG, SHIT AAVRERAICL>TIE. &
BRI NENBONGLELIBEEDEECEFERNEFTELARMELHY . COLIGIHEITITEE
BAFHRX 2 EFHMEEIELGMEER LLTRE TSI L2105, MIEARE CEHHERTAERE DL
WEBENELARRLGIRRELEAOND, BEOBECEFERORERE R, BRIARBET F1UT 51
OOEELGRBET 2155,

DNAREBREIDEMENTEEEZRT T —2ELT RERIGERFTTHIENEFELL, HiIfFENndRE
RIGIZEDNWTL U AV ERBEIL TEDAHEMED H D, T NARBEREDPOCELT. FTHARER
ERIZKDRBERICHHFEYICEREINSINEIN, ESHIT ZORBERIGEMES FHELCEFHR LD
HEAZFET I ELEETH D, ELBERRATIE. RERIGBEEN+RITTHEIIATEST . ED
FIRRERISERET RENEFO>TWVEWNGEEILHAH NG, RERGREDERDERICITEE
DILETHD,

FNHEERARIIEVTL, R2BLEIRHBIEE LLTEHEL . BEEZROBEELITL—RFERET
BIENRETHD,

@ HBTHIY

NARERZICEWT., BERENETHER LT 56 . RBRERASAR DS S ERKRICERETD
BNHARZHELSS, BRERTE. DI SHRERMISEEHEITBA SNBSS .
b IZBE Y BN Z IEITI2ERET AU LALLM TS, COTHAUIF EHEIGICRLT .
RERGODEEDSSH2DODEDFHEEE THNITANSIENTES, =1L FEFIEERET DO DE
E-ERHEIL. FHBT 2 RERGOHABT LICERMN AL T—REINVTEEINIRETH D,

AAREREBIZIENADIFY) TR, RS AFIEFERLY AEFHRITLERIGEoN
BiEAtEAoN, AERIGHRTERAELFRSLGNIELH D, THHE, ZAME LR G AIGELERAD
AEN, BV ERKICTIREENEINTHLLGDIZENH D, CORIZE, FINEABRDORET. &
ERICEEDEYZFRLSEICLEN G, BNHEFRBRTRAVSKREEZRETNETHD, REEU
MMIH BERTVa—IL FREGEITDVTL VAV ERBIL T RETKRIENEY /TS, FMAREBR O
[CHEBR/NRRGHEBTLO AV ZREIET ALY, BEMEHBRTORYERESHLENEFT
&5,
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BHEOLO A DHRMNOREEL O AVEEIRT HBMDOHARTIE EBRT FAUEFENEIUF Lk
FENHERABREERDENTED, HIZAESimonD S % LALE TR L. BE2N4EDREL DAY
IV LIZEYRIT. ZDSLEEMHEPMNR (D RHEERE ARLEVLOAVEEMHEHBRORBR RS
LTEIRT BT H AU THS BEIRTHAU LN MBEEEFHIUND—BRETIAVLONIAER
SHEEHERTSODIUF LLE NHEERREHE T 5N TESN, TS ERBEERITENEINIZD
WTIHEEGRADDETHD,

ENHEFRBROTOMI—LTHAoD—DINE2HBRT HF 1V 1EEDLNDITUT LLLLEEBRL SH
%, COTHAoD—HIIE, BEKEZFEIL0%IZHESD ., FIZELFHRERELRBRELBE TS5 LML
BRRRER TH D, MEDTUF LLE THEKARIL. BRORFEL O AL DR LIRFEAR TR SRR
BELERITHENBHITHAODIZHL ., H2.5M8HBRD EMIE B LD I1TH S 5F2.5M85 8
(FHREEABR TGN =0, ESHRICESGHEEE CPREAVLONILBEEKELYIREVEE
IKEMNHFBRSND, Tz, FUF LMELLERAR T SIROBEICEY SEHRGERELAREE T 570
[CHRLGERZRDICENATES,

BEE NHERER. 504 LMESE THEER. 25885 BRI, IRFICRELG TN IEESENEDTIIELY,
E AR BHOKRICISCTEY G T S AU E2RIRT NETHS,

BEREDBE NI IV —HERETIE, T3 EROBRECEROBRENRBTISESLRESNDS, D
BEICBVWTHLANME O (B S BB ZRELLERABRABETH S FICHEGEERE
AEoNH#CEFHAROERCQOLGEZEFMIAR LL-HERBRE DS ICILEY G LERABELLGDE
ALY (S
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I [XLE®HIC

EDNAREEREODANEICET SHERIAREMICERINTVS, REFIVIRAIUMAETRIE. 18
ORI TERERAREEN RGN, 1OERNCTRICRRBINEERLH D, T EGFEA T H
WIEBREZIILHET ST 2—MEE L. RHERRERO BB TAENMENTREIN TS, 119 -5,
PDATIFUIZDONTIE, EHRARTRERTHIRTFRIIF BRI S THNME AN RSN ER R AR AE
BohTEY, OWHRATIFUDEREOHFLEIRNRALNIIELTINS, 16

REFTVIRAVNAZTRIRUDNATIF UL, BRI T D ENGREGEEHET L THIE
HICHEBMRETRT EEZAONEY . NRORBRFETIIT—EDHMEET SN H I EEZOND, —
A IOV A—HRERIE T IO 4— s ERICEENICERT 2AEEATHY .. MBI AN THE
FETBEICEY . BB RETRT CENRESNTING, 2 FE, fEFIVIRAUIMEERIZRN-R
HERARECTEK MBS RGN —EHMFRELES R VSRR PICEEBERNEREINGOES D
HwELHD, 1718

DNAREREDBEKRRBEERT 25E1E. BEOLERER IS FEMNEELITELIEEETHIC
BREL- L THREEEEHETILELNHY ., RHBRABOBRRUMMON A RERECET 2RHO
MREZEODSERFBREWELTHELIENEETH D,

0 KHAFD RO B i & i i B

PRAREREICEWNT, TREEESEEOBRKTEAECETEIAIISAVIOBETICOVNTIHEREE
F% 11010001 BSFFTFR 17THE 11 A 1 B) DRRESNLINMBHESEEO TR BIEESREDIE KK
FBoiE ., RIFES. BRIV FO—ILEORIOH DKM ERE BB EE ICBV TR ERICHKY
THHEEITIE BRAMRSAVIEDIVFHEA ZERARRBRICEVTERET RETH D,

AAAT AN BHIE. BAREBEBREDSS HFIC, REFVIRAMNEEFR T7/2—HBEERY
DBATIFUERN R YERRABREERT EOEZACRBREENDBERAICOVTTRTILTH D, BH.
BEERRERE L. TICHEYMERUVR LM ETM T RANHRESOERILRREIET . KASF X
THRONGEWNARBEREICOVWTIE AAAF VRO EEHEANBD—HEBERATE LA EEMELH S,

HEH. AR ELRCELTE., MITBEAERRERBBLSMIBLMEHRT HENEFELL,

I AAREREDFEEERBLERART 1o

BREFRRFBROEREICRL T, RHABRKABRETHONBRICEDE. NAREREOFEEREA -

22



AEREREZ T+ 57 ITIRE L= L THRRMA RAMETHI O ENH S,

REFIVIRAVNEERIRUDNATIFUOREELT, BREDOILEERERI D FREMEEEEIELY,
REBEEZNLTHREZRIRT 4O HRFEBRETIT—EORMEETH L RN REAMICHER TS
ENBITOND, 171819 BB MR EH DEFRRA TG - FFHEB LR, —EDORHLIZICEAUSESE
F(ZIF, PN —FEDREARILLEGN =0, hEEN ., RRBITOAEZRVCREHICOVNTH2ITRE
TRIRENDHD, T BHHARICONTH, AR, BRIV RUVRPBRRARETIZSHONTLSERF
[CEDE RETRETHD,

II.1. FHERERE
BOMEOFEICE, BRRMICEZDH LT MEEEZRET ILENH D, RULEEHMIRIERTAE T, BREKK
IEERDHAHTMEEE (X, 2EFHAM (overall survival, OS) TH 5,

ERMEICHENRBTEIDNAREREE. NAREREDRBRIC—RNISHFENETT HAREMELH
Y., FHMEIE B EL CTEEEE 7FHAR (progression free survival, PFS) H# R EL-BAZIX. DNARERZE
DHRENBPNHEESNSFREME S DD 19 LICBE T RETH L. LETIE, RELEOFEHBM R VIER
HEcOREMREEBEZEZEEL. RECIST (response criteria for solid tumors) &(XEAD5N R HIEER
#T#H%5 irRC (immune-related response criteria) 20 X [& irRECIST (immune-related RECIST) 2V (V&
E1 2SR ICEDZTEREDBELHET HIEMNEFATIN TS, LHL, irRC EDOMRHIEREEL 5731
HASN-BEETHENEEBEZRONLIENS, SRITBRARETIETVRAZEBLTUNKIENBELLS,
BE. —BOII7) 54— MREEFORMICHERBN/HERASNINAREREDHSICIX. BEDLE
BOEERFRIC. D RFIEREELLT RECIST ZHWVWAIEMNTESHEENH D,

ZDtOAEMEDFHIEE LT, RHBRRARETHONERICEDE REAMITH-YREI iR
FHIENHEAI SN BB AZIL, durable response rate (I Z (£, ;AR 1 FLNTe MAL LRI 55
2% (complete response, CR) X L &84 &%) (partial response., PR)) ZRAUL\5ZEARET SN TLNS, 22

DARBEEDREMICOVWTIE. BMFOLZEER I N FEMNEELLRLTEEEROKANEL

ATREMEMNERISN S (IV-3) B HR),

m.2. X
NAREREDERPBRHRICEVTRET O BHIL, FRELGIDAEICH T IRERBEDFE. K
BOKRFIZEST, T5REEH ., MEREN. RPRENARERNEZAOND, EXEH. HEMHRY
RENBEANOHBEOREDE LM OVNTHRITRET ILELNDH D,
FoanUbERWSHATIFUDEBRRERICEWNWT, TS5RBEIZT NV R ETHEEIE. 72
NUMZKY REEENFTESNIAREEDNH I LICBET IRENH D, F-. TI/3—HEED>S
BoMREZAVSERICENTE, MRELLThES fEEEZHMIIZEYfMSh TOERL Rl

23



ZRAVNSILE, REMNGMBRREZTICLICLSMENGE R, RUMRARFORMNGBEREHER.
TSR MBEABROERTRETH S,

II.3. #iatfRtmiL

BREBRRGARICH (T HBEIME DL, TEZFTHIER DFERARLERITLG D, TEFTMIEE OFEFIE.
AFE, OS PRIEFZE Kaplan-Meier ZZAVTHEL, OV SV IBREF LAV THELLREITICEN —
MR TH D, Tz, Cox LBINF—FETILEAVT. N\F—FILLOHELSWICHESOREEITI,

LA, LN —R DY -RMERICAOT SV IBREZERT 5L, BTROBRE NAET I 57
ML H L. ERMEDNRBAONINAREBEREDHZEICIE, LHINF—FEABIILAENIEABESN
DT, AT SU9BREDRDHYIZ, Harrington-Fleming #5E 2929 D LSLBERYBRLICEAFITET S
B FEERANSCENERLIEA1H D, 1-2L. Harrington-Fleming BREI&. AT SV IREEITELY .,
INTGA—=RICKYFHE D ITOND/TA—FENSBREINDD T, BRI, EEMNG/NTA—FEHEDOTICEY
HREZETELGTNIEESA,

ERREBR D ERICREL-. HEDR A CTOAEFRRZEMMICHER T SCENFAREG T/ ILAN—VER
FRITEL. BT FED—DELTEALND, D BRFAFIBIRRET IBHREERICETETHIELAHE
THAHAN, F—EDBREENEMT S ERVERBTAIICERNERINDZEDLNRIITHIET Db
ENHD, F- . RELEFE DR AETOAEFIHIRT OEHE (restricted mean survival times) Z ## & LLEX
TEHFiE 203FBZoND, IMIILAM—VEFRITEOAFHR TERZ LR T 55E., LAl \HF—FHE(C
DWTIFRREICGESENAD, STERICREL-HERNEY THWNEEIC, R R E BN H I L
[CBEITILENDHD BIIMRETIFRADHREL. MESHROEESORIMFREEZEREL., B
[CEHEILGZ T NEELSEN, BE. ChoDBRTEEZFERTARENAREREICIELT, ERIREALE
b,

IV ZDDBEEE

IV. 1. k%1

NARBEEENEMBEDENMELIVIELLENEERT CEZAMEL-FEEHHREZRETELES
BHd. ELEHABRDREICRLTIE, A RERERVZD MO ER (quality of life(QOL) | FEMLESE)
EHREMICHETSHEN RETSREZBEICEVVELEET—CUDRECHBOITREFITHFICE
BETOLENDHD.

V. 2. I\AT—h—
WE.EEDSHME. EEMMNRBLESLAEMEDHAERZR. NAREBEERENRIZTSHGEREF

24



FHNBHASATOVEVLOD ERFPADR. REBERSEROREBEOHR. BRRISEFO/N(F<—
H—ERETHENEELL BYGEEEAERTET ONETH D,

ED= MONAREREEITIRFOMEFLSE(C. EHBRABROREN/N(FT—h—%
BERIICERE LIz LT REEBKRERICE T, TOREZITICENBETH D,

BE. BEOAAREREICETEN\AFI—H—DFEHIDNTIK, IVEE-2) N\AFI—H—1REDSE
BIFEDETHEANRS,

V.3 REEEAEER

GEFIVIRIVMNEZRICB T2 EEEE T ERORRRVEEECHT 2HENHD, 20206
EEEAEERONKLLT. EELAEEERESERERRTH-OOAE AESRRABICHEET SV
—N—DEE. REFHEEBRICHTSFHERVABEREZOEIL. ERERERVEE~DZTEMHED
RIRENEETHLHEEZD,

25



vV &%

V. 1. RECIST1.1 & irRC O X7t 30

HhFdY)— RECIST v1.1 irRC
BEREDAEE — AR ZAR
EHREHR RARSREET BKISHEEET
MR ETIE10E T, RERETIESREETTOH
FREDERYIRL MO THOHIREFICPDEFIE REZEDERETHLIHERELLTOEBEERIC
MA5ZEMTES
TRTOEM-FEENREDER
CR ) B EE T10mmRE IZHE /I
(complete response) HRELL
BREZENIDE
PR N—RFA LTI EDESE DD N—RFAITHL T EDESE DD
(partial response) BEDRLANE BHEZENVE
= - ol . e N=RTA r/J\ﬁEXliﬁ E'\—Z7'fz( L
disease) SR I R (IR E AT EERI AL S
BHEZENVE
SD o~ e g s ~ e
PR.PDDELLIZHHTIEELLL

(stable disease)

V. 2. "AAI—D—BRROEHRF

REFTVIRAVNAEF D55, 51 PD-1/PD-L1 fufkTIXESZ#B#TD PD-L1 REAN(FT—h—¢&
LTEETHASN.PD-L1 ONAAT—D—ELTOREMIFIIDAEICKYELGHIENH S, PD-L1 FKIR
DRRELGHRADIRIMEFH . RMBRBZRVTOHEENEILSNIGE T BELFRIFTRELERD
BoAHMAREE LD MBLNALY,

REFIVIRAIVMNAZROBENEE., BAMROKEREENRVESHENGRAIEN—T~DH
fEEN T MEOREICLWTNEEENRESNZILE SV RUR PD-1 ilAD . R4 /09 TS5/ AR E
HEETINABICHLTIYENEMNREL RLIZEVWSBENGIN-CEELY 2B EDHAEBEFEEN
B—UMINAFT—H—ELTDREIZR - AIREEL H D,

D NAF T —H—TIE., BEEBERAVESZRE) /K EEMRELI- DNA X(E RNA EIZFY
J_Fr—IZKYEDEDFRZEITIHADH S, 3 MAGE (melanoma-associated antigen)-A3 #7897
IF O RABKRABRRAZTAN-ENEFADERRAROEFIHSH, 3¢

PARBEBREICEVWTITAREESEEFTALIDNAAT—H—ELT. REFvIRAUMAEFITIE

26



PD-L1 iz, NAMBAMBRERRURFIEN—T 5 F )L, TIL(tumor infiltrating lymphocytes)
DU FIVENMERSNTING, 3

V. 3. EENARERE

BEAANICE TS, BEERRRER. TO77—HBOEML LGS, BEEABTOMNMNIEZFOLAITK
TEIREBIGEDAN-XLHBESNIEINDDHD BNATIFY  REFTVIRAVIEAER]. TT7x02—#
REEZFOREERET. UERRTO T Mg EEAN_XLICEWTHBDOBEEETHIENAEESNS, T
DEIGEBOENT BRONAREREERIYIMDEEELMA GO E-EENARERENESF
IhTLV%,

INFETORETIE. DAATIF BB TORBKRBRTIIAENMEERINDIIENENTHY. 36, REFT
VORAVREREDHFRAMNRET SN DODH D, 3738 —F  ALFRE, 2 FRMBEIRFREEL.
R RN T #EOY Ty b IR UBEEDEMHZN L TESREREICEEZRIFTIERINT
BY ONAREREEISERABFENELSAREEOHRICKY . HENLGZELELOTAREELAH D,

T FEERHERICE TOERAMEORHNZHRFER . EENAREREDOBEYGERKRABREERTHIEMN
ZFELLY,

27



VI HHERRRERICETAHMFS1U%F

TREMESEORKIHEAEICET E2HARSA2 IOBWETIZDLNT
(FEpL 174 11 A 1 Bt EEEEHRE 1101001 5)
R EMESEORRHEA AT 2 MRSV ICBT 2 ERGEER (Q&A)IZDT
(ERk 18 5 3 A 1 Bfti+ EFHERK)
-ERPREBR D — %3548t (ICH E8)
(FR 1045 4 A 21 BT BEEEBE 3805)
TEREREHER D - DR ETHIERE AN (ICH E9) JIZDUNVT
(FFRL 10 £ 11 A 30 Bff T EXESE 1047 5)
TEREREBRICH (TR BB OEIREZTNICEIET SR IZDNT
(ERL 134 2 A 27 Bft1+ EXEEHE 136 5)

28



VI 5%k

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

Weber JS, D’Angelo SP, Minor D, et al. Nivolumab versus chemotherapy in patients with
advanced melanoma who progressed after anti-CTLA-4 treatment (CheckMate 037): a
randomised, controlled, open-label, phase 3 trial. Lancet Oncol 2015;16:375-84.

Herbst RS, Baas P, Kim D, et al. Pembrolizumab versus docetaxel for previously treated, PD-
L1-positive, advanced non-small-cell lung cancer (KEYNOTE-010): a randomised controlled trial.
Lancet 2016;387:1540-50.

Fehrenbacher L, Spira A, Ballinger M, et al. Atezolizumab versus docetaxel for patients with
previously treated non-small-cell lung cancer (POPLAR): a multicentre, open-label, phase 2
randomised controlled trial. Lancet 2016;387:1837-46.

Seiwert TY, Burtness B, Mehra R, et al. Safety and clinical activity of pembrolizumab for
treatment of recurrent or metastatic squamous cell carcinoma of the head and neck (KEYNOTE-
012): an open-label, multicentre, phase 1b trial. Lancet Oncol 2016;17:956-65.

Hamanishi J, Mandai M, Ikeda T, et al. Safety and antitumor activity of anti-PD-1 antibody,
nivolumab, in patients with platinum-resistant ovarian cancer. J Clin Oncol 2015;33:4015-22.
Ansell SM, Lesokhin AM, Borrello I, et al. PD-1 blockade with nivolumab in relapsed or refractory
Hodgkin’s lymphoma. N Engl J Med 2015;372:311-9.

Rosenberg JE, Hoffman-Censits J, Powles T, et al. Atezolizumab in patients with locally advanced
and metastatic urothelial carcinoma who have progressed following treatment with platinum-
based chemotherapy: a single-arm, multicentre, phase 2 trial. Lancet 2016;387:1909-20.

Muro K, Chung HC, Shankaran V, et al. Pembrolizumab for patients with PD-L1-positive
advanced gastric cancer (KEYNOTE-012): a multicentre, open-label, phase 1b trial. Lancet Oncol
2016;17:717-26.

Nanda R, Chow LQM, E. Dees C, et al. Pembrolizumab in patients with advanced triple-negative
breast cancer: Phase Ib KEYNOTE-012 Study. J Clin Oncol 2016;34:2460-7.

Kaufman HL, Russell J, Hamid O, et al. Avelumab in patients with chemotherapy-refractory
metastatic Merkel cell carcinoma: a multicentre, single-group, open-label, phase 2 trial. Lancet
Oncol 2016;17:1374-85.

Morgan RA, Dudley ME, Wunderlich JR, et al. Cancer regression in patients after transfer of
genetically engineered lymphocytes. Science. 2006;314:126-9.

Robbins PF, Sadik H, Kassim SH, Tran T.L.N., A pilot trial using lymphocytes genetically

engineered with an NY-ESO-1-reactive T-cell receptor: long-term follow-up and correlates with

29



response. Clin Cancer Res. 2015;21:1019-27.

13) Porter DL, Hwang WT, Frey NV, et al. Chimeric antigen receptor T cells persist and induce
sustained remissions in relapsed refractory chronic lymphocytic leukemia. Sci Transl Med. 2015;7
(303):303ra139.

14) Maude SL, Frey N, Shaw PA, et al. Chimeric antigen receptor T cells for sustained remissions
in leukemia. N Eng J Med. 2014;37:1507-17.

15) Schwartzentruber DJ, Lawson DH, Richards JM, et al. gp100 peptide vaccine and interleukin-2
in patients with advanced melanoma. N Engl J Med. 2011;364:2119-27.

16) Walter S, Weinschenk T, Stenzl A, et al. Multipeptide immune response to cancer vaccine IMA901
after single-dose cyclophosphamide associates with longer patient survival. Nat Med. 2012;18
(8):1254-61.

17) Topalian SL, Sznol M, McDermott D.F,, et al. Survival, durable tumor remission, and long-term
safety in patients with advanced melanoma receiving nivolumab. J Clin Oncol. 2014;32:1020-30.

18) McDermott DF, Drake CG, Sznol M, et al. Survival, durable response, and long-term safety in

patients with previously treated advanced renal cell carcinoma receiving nivolumab. J Clin Oncol.

2015;33:2013-20.

19) Small, E.J., Schellhammer, P.F., Higano, C.S., et al. Placebo-controlled phase III trial of
immunologic therapy with sipuleucel-T (APC8015) in patients with metastatic, asymptomatic
hormone refractory prostate cancer. J Clin Oncol. 2006;24:3089-94.

20) Wolchok JD, Hoos A, O'Day S, et al. Guidelines for the evaluation of immune therapy activity in
solid tumors: immune-related response criteria. Clin Cancer Res. 2009;15(23):7412-20.

21) Bohnsack O, Hoos A, Ludajic K, Adaptaion of the immune related response criteria: irRECIST.
Ann Oncol. 2014;25 (Supplement 4):361-72.

22) Andtbacka RH, Kaufman HL, Collichio F, et al. Talimogene laherparepvec improves durable
response rate in patients with advanced melanoma. J Clin Oncol. 2015;33:2780-8.

23) Harrington DP, Fleming TR. A class of rank test procedures for censored survival data.
Biometrika. 1982;69:553-66.

24) Fine GD. Consequences of delayed treatment effects on analysis of time-to-event endpoints. Drug
InfdJ. 2007;41:535-9.

25) Chen TT. Milestone Survival: A potential intermediate endpoint for immune checkpoint
inhibitors. J Natl Cancer Inst. 2015; 107(9).

26) Royston P, Parmar MK. The use of restricted mean survival time to estimate the treatment effect
in randomized clinical trials when the proportion hazards assumption is in doubt. Statist Med.

2011; 30: 2409-2421.

30



27)

28)

29)

30)

31)

32)

33)

34)

35)

36)

37)

38)

39)

Lo JA, Fisher DE, Flaherty KT. Prognostic significance of cutaneous adverse events associated
with pembrolizumab therapy. JAMA Oncol. 2015. doi: 10.1001/jamaoncol.2015.2274.

Attia P, Phan GQ, Maker AV, et al. Autoimmunity correlates with tumor regression in patients
with metastatic melanoma treated with anti-cytotoxic T-lymphocyte antigen-4. J Clin Oncol.
2005;23(25):6043-53.

Jeffrey S. Weber, F. Stephen Hodi, Jedd D. Wolchok, et al. Safety profile of nivolumab
monotherapy: a pooled analysis of patients with advanced melanoma. J Clin Oncol 34 2016 Nov
14. [Epub ahead of print]

Hodi FS, Hwu W, Kefford R, et al. Evaluation of immune-related response criteria and RECIST
v1.1 in patients with advanced melanoma treated with pembrolizumab. J Clin Oncol.
2016;34:1510-7.

Snyder A, Makarov V, Taha Merghoub T, et al. Genetic basis for clinical response to CTLA-4
blockade in melanoma. N Eng J Med 2014;371:2189-99.

Le DT, Uram JN, Wang H, et al. PD-1 blockade in tumors with mismatch-repair deficiency. N
Engl J Med. 2015;372:2509-20.

Lopez-Chavez A, Thomas A, Rajan A, et al. Molecular profiling and targeted therapy for advanced
thoracic malignancies: a biomarker-derived, multiarm, multihistology phase II basket trial. J
Clin Oncol. 2015;33:1000-7.

Ulloa-Montoya F, Louahed J, Dizier B, et al. Predictive gene signature in MAGE-A3 antigen-
specific cancer immunotherapy. J Clin Oncol. 2013;31:2388-95.

Rizvi NA, Hellmann MD, Snyder A, et al Mutational landscape determines sensitivity to PD-1
blockade in non—small cell lung cancer. Science. 2015;348:124-8.

Rosenberg SA, Yang JC, and Restifo NP. Cancer immunotherapy: moving beyond current vaccines.
Nat Med. 2004;10:909-915.

Larkin J, Chiarion-Sileni V, Gonzalez R, et al. Combined nivolumab and ipilimumab or
monotherapy in untreated melanoma. N Engl J Med. 2015;373:23-34.

Postow MA, Chesney J, Pavlick AC, et al. Nivolumab and ipilimumab versus ipilimumab in
untreated melanoma. N Engl J Med 2015;372:2006-17.

Galluzzi L, Buqué A, Kepp O, et al. Immunological effects of conventional chemotherapy and

targeted anticancer agents. Cancer Cell. 2015;28:690-714.

31



RAREREICRAVSHEEZD
mE. FRRARRUEBRKHABRDEZS

32



[ZL&HIZ

FE1E #A
£1 B
¥2 TE

$28 HWERVREEE

F1 BERVREEEDERA

82 FF—ICEYSFIR

63 WEAZEICEHIIEER

$4 ZREKOREEEICEYTSEE
1) I7x75—HlRsa
2) FFTTxHA—lRE

65 EfRAE

$E3E FHRARREMEHER
B1 ERRREMHABRDOEZA
1) SEOFHEDEZS
2) MEOERERET BV DRIRNE
E2 —MREEHER
%3 SRS

FA4E PEEXIIMEREZE ITLHHRER
F1 MERILEREEZEMTEHBROEBEZA
%2 in vitro ABRE in vivo FRER
1) in vitro A B&
2) in vivo FER

FO5FE ARNBEICETHHAER
B1 ANBEICEIIHBROZERS
%2 HBRAE

6E ERIREAER

33

b/

34

36

36

36

37

37

37

37

37

38

38

38

40

40

40

40

41

42

44

44

44

44

45

46

46

46

47

48

50



[XC&HIZ

REDREFIVIRAVMNEERE, ETFRE) U NKOBIEEAZICS T ARBEGERRDR ., BAR
BEREICHT DIREGCHAFEADZEROTND, — A TOBELGRRIRSBEFRADOHIR ARt L RE—
ARKTHACELHLNZLGYDDOHY, SR IYVAMT, M ORLUDELVAREDRRBBENBEICES,
REICERNTIE., il E SN -EXRRERERB EZOP TEAERFRARICHESNIENERM IR S
DFANRAGERSFTHALTAY . AAREREDOSBFCLEMEEM IR & (U TFIRE& 1SN
2. )ERALIZDAEN S RESITHERTHIENFEEND,

DNARERZICAVLSHIEERICIE. BEEARRNICEITAEENGRESREGEEFETSRFEN
XIEHREHEMN) B TIRESINS o T kG, v0-T #lE. NK HIEE. NKT HEEO I Iz /2—HE (LT
T2z 78— MiE1EWND,) & BRERRNICETANEBEREREEZHMEI SN (VIFY) TIRESNHH
KiEEOMFIRTHE. RIFBEXANORARRECESRMOREZHRET HIENTESENDIHEESR
HHEFEOFEIIIVS—MI(UTIEET D5 —Ha1E0D. ) 1YH D,

ZTORERMIIIEMMELTIE, BCHE., FEMRE. (A4, iPS Mg, ES MRAFRATIEENHY.
SLEREICIE, BERZETISE. FHEAS LA EHE DS S B FREZMADGE . HRAGNEICK
YRz MEA L. RAMERIIMEBRZTIEEENH DS, TNTNDORMELRESEZICSERT 2/HEFD
REICHTHHRMEFOMERVREMOERICEALTESBI NESEHIZROIDENH D,

S, RDRICEETIDNARENFICEVWTERSIN-FRE. RO AR DEXRENSEIRIC
BAH CONHFOSEOREOAMMLEFAT. NAREEREICAVSHBMESORREICELTOBER
TR -BETLHEELIT LTSN M IV RADRRETRITERARMA RSN - EMNLRAEDI=HDH
ERMAEEND AHAF VAL NAICHT DRBEREEMRELTHERRZFET IRICHICBETAR
EREDPAREBERELLTORBKEICERZS LV THIARSICROLNSIERHERDEZAZPLIC. N
ARBEREIISTOMBARGORE . REMRUFBRREDEICEATIERNGERITODLVTOEZSFE
BREZELDTHD T, KAMFT VA THER AT LICELGHFEICIG LS BN OEMEDOELERAI
SNEVBENH S,

HREARORERVREMDOERICELTSRIANEERIIIBMELTUTDOLONE TN,

> EYHREREREE (FR26F9A26 BT ITEEFEEEREIISE)

> ENBEDE) BEMBEOCHEBENILEEEANIEREBZORERVLLEDORERIZOVNT(ERK20
F2R8B TR EF502080035)

> ENRERE) BEMBEOCHEBZENILEEEANIEREBZORERVLLEDORERIZOVNT(ERK20
FOR1NBMITERREE0912006%)

> EMNEBER)ARMHMEENIEESREFORERUVREEOERICOVT(ERK24FIATHFITERH
0907%25)

> ENERE) AMEHEENIEESREORERUVREEOERICOVT(ERK24FIATHFITERH
0907%35)

> EMBER)IPSHR)MENIEERZFORERVLTEHOERIIOVT(EFRK24FIATEFITERS

34



0907%48)

> EMNEFB)IPSEDHMIBENIEEREDRERVREEDOERICOVWT(FER24FEIATEMITES S
0907%58)

> EFESHIBEMIEZERFDRERVREEDHERICOVT(FERM24FIRTHF TERFK09075F6S)

F. BREFREZTLEEICIE. SBIRESBEMNIEHERELLTUTOLEDONEFEND,

> BIEFAERAEERORERUVREMOERICOVT(FER25E7 A1 BIFHHEREEER 07015 4
=)

> ICH REETIAIINRERNIZ—DHBICRETHERMLGEZ S I DOWTCEER 27 £ 6 A 23 BfF(TEH
EHR)

EHIZ RKARESN-TROEHERLSEICT RELDTHS.

> BAEEERSFHER(EMIEMIES) ORE., FERABRRVERRKRABROERICET MM 142>
RIZDWVT(FER28FE6H 278 {THEF5ERK)

35



F1E Bl

%1 B

AAAFT DAL BAICH T DREFREICAVASENEERMBEZMIL-MREIOMRE. FEBERR ST,
MEER FMERED R T, KRBER VERRARICE T SRR LGERITOVNTOEZAZRRLHLDTHD,

£2 E&

1. EbESRHRAD MR &1L & EN(BERITERE) BEMiaEmIL-E %, EM(BEXIERE) K
Hifa. EM(BE2XIIFEFE)IPS (Bk) Mifa. EFESHIRENM TR B ZEEZSTEDZELD,

2. HEOIMI L. REOBECHBOBEXIIBEREZEMELT, MO ABNLIETEDLSE. iz
KL, MR DEM L EZ B EL-RFINE | EYEHEERE. FHERS EOEEE . B TFRE
FET LRV MDD R, FFEMAOEE, MAEMEICKDNIE, %, TOTREFICISRE.
AR FREFIEMI EAEIALN,

3. M | &IF TSR, MEOS . S EMIAOER  MEYBICKINIE, KF. FOoIRFICLDE
B8R RS ARMROAREOHEEZRELLGVEEZEOTATHY . RRESORBEZHERT
5L TEENIROONIEHDZANOREA G THIEMNMIMB R EH T T HETITITSTAEELS,

4. TRF—1&lE, THERR R S | DR M &7 R - Mg E IR HERE LS,

5. TREE L. HE—EDREFHDLET. HABELFICL>TREAINIMEBFZM RV EEZNLME
BEL,

6. [Nya— LlE. BEMERFEBIMBICEATIEZIEDONIEREELS, 2L HBRZVMILRE
FATHGRICIFENELRFEED TIMILARNGI—LNS, BMERFEETTIRIFEEEMRIC
BATBBEICIETSAIRDNAZARYA—ENVS,

7. TOAINARGE— 1L RIE—ELTRVWONAMEBR VM IILATH>T. BERVAILRYT /) LOKDHY
[CEHERFEMRARALZRBRI DAIVARYT /LI ILARFRIZ/IAVT—DINTNDEDZELD,

8. in vitrosRBRE & ERRITBMMID EARSNIHE N TEET HHABRDIEZLW. in vivoitBRE & BIID EIR
RNICHIRERZRESELTERT IHBOILELD,
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F2E HNERUVRHEERE

1 MERUVREEEDEAA

PNARERRECAVSMEMEAZECHEERFHEMIE. TORFME. LUCITER B RUVERERZOY
AIREDRBEERFA. TORRICBTIRFTDMRFERMRL-EEMGRLECE SV EERER
UREEENROLND,

IS, RREGHMIENF—DRERICKYFREINTUVSRIREMENHHER BB VMILADTREIE.
BREZENTAIRTHAEN D HEDERRBLRAHRDHERICIDIBREMEERFITHNT 2L EMDERITE
MTHAHAENZWV, DO ENENOMRBELDOFFEORESXITSL T, RRERTORARKICMAT
BREERRFICIVARDODBREMERFICHTIREMZEEITRATILENHD,

NICHIZJDBEIZRFLEMBEADORERVREEOERICEALTSRINEEBNEEER. NARE
BECAVSHRMEROBEAERVREEEICEHTIERNGERRVEZAEZTT,

%2 Fr—IcEY %R

EHFLLTECHRBERAVSESE. BCHRETHLICENSBRRERBIRIDBERANGELTLEN
FT—ROV—Z T FRBEESNEN, LIWNLEAL, RETETOHZERNEE . HETETORRIETF
DEBEIRY, BEREERVERRFECHTIREUOERATLEMELLIFOMBAEARILOESR
DIRVERFA. BHICISC-REBEBRBRVEEREEZRTEIOVELNDHDH. AEBIERDOBIENF—HX
DORIEMRZALNSESL. BRREVRVICELTE. BCHRZERAVSIEE ERHROEZAANRELTEEMN
Hd.

%3 BEHEICETIER

FICHEICRIBROMEICZLOEAROMBRECS VT, BEIUERVREHICEARIIEELRE
REERETHILFELL BIAL. RHFLLLIMBICEWN T, AMEICHEEZS A SAREMEAS VA
HEDEBBEEZ—RICRTHEN, BT LLBEYUTRVNEENH D, TORRIZIT, HIZIE, BREEHSIHEE
56 DEERBERAOHMBEDIGS . BROMAKREOLRELDERICENTIE, EERHEBRD K
BEEZRFAAOMN PG TEOMERZRET A-OITRELGR/NERBDOAETERTEL, REEORHERN
AIREREREICE VN THRBZTADLIITT Dl otz REGRIGIEHBT SN D 1=1ZL. BAFEDHEAED TG
C. A CHERBIN-REUIAERTEIROIVEREZRELTLKIEARDOLND,

BE . —IRAGERMAEICKYVERRSN = REOMNSMEY ., YA2TSXIENRE SN DT RES DR
WEEZOND, LHOL, BHL-EBFZEMHEELTRAVSEE X BMHEOFRDOYRIIZIEC TR H
[CEVWTHLRBREERL, WEEEELTHEY. T/ATSXVICH LA GREYMEE AN S0ELEHI BT
YHEFERTHS

F4 BRREGOREEERCEHTIER
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NARERECAVSHBESTHELTRET ILENHIAREL T, MBEHBEVEFRHER. #
RER. MEOMESR. RETREHAETHYER. BEERRRUI/TSAIEERR. TV Y
AR VMNILABERRENH D, o112, MEEHER. NEHBRFEREITDILELNH D RERUVHARGE

DERFEICENTIE, MEREKTEORFHEICIELIZRE (B3E DARLETHS.

BE.EEERRICETIEFARICEVT. AREELAMEDFITHITINEERERTHEEE.
AEBRYUTILO L BEMBEEZREREFML- L THEN IO, EZKICELTEH, ZOHEIC
BRLTHAEYEDIBENHZBHNELTREMEZRAVSER L. BEEHBRBRICRITHZEICBEL-L
T EUGHRBRAERVRAREZRET SLELN DS, BERERAICEDHERHEBELZ T T HMAEYDE
AEREZICALERBRAEFERTET S ELARTH D,

Tl VAL RABEHBRDOMRVAILRIZDONTIE, HBITHSIVMNILADBIRBYRVICBET DLEND
%, ZDIYRIENHLINEGO>TWVRWMES . TILF TV EAICL MBI HEBR DR E (T AIRETH DA
HREGDBEIZHLT. ABZERILENH D,

1) Tox/5—Rasts

IO —HRERICETARBRAEZLLT. NARBEREEI AV A THELTEETHILEN
HAHAARITIMZ . AWMV EARRBRFOMRERBRRY RENHBRBRELRET ILENH D, oI,
BIZFHRZE THIERERICELTIE., #FE4ED 1 JL X (Replication Competent Virus:RCV) SRERZ R FET HANE
NHY . EABLEFIE—HEHER, 102—0O4X 2 (Interleuking, LATRTILIEWLS, )-2 KEFMHIEBEHER, yO0—
FIT4—ERER. T —BITEHR. A0 — e HHBREFOREITOVTHRATILENH D, BH. EHE
L) RBREEICAVLONSBEHEDI I/ 2—MRAIZHE T 53 EERBR R U NERERDRTE L., FHFE
HTHA-OFENHROEENHLL RBRAEZDOZLMEICRELNH S L. RUKIMMGER AN SHERICH
WARBREROYUTILOBRICBANH LI LTHEA T, SEMGHBAZEZRETHIIENEELL,

2) T/ S—HRaR &

I VA—MRERICETIHBRAEEL T AARERECAVSHREMTEBELTRET SLE
AHAHHRICIA . BIEES 2/ \BRRISHERE (S XD MABTERER . U 1 MV EAREREBRF DA ER
BRUONMERBRERET DLENHD. 46 EERBRR U AEHERDRE S, FMABORENHLL HER
HEDEUEICRRENHDZERUVEITLGE RAASHBRICAVSIRERELZDOY U TILOHERICRALHS
CEERFAT, REMGHBRAERZRETHIENEELLY,

¥£5 EkAiE

FERELHMBRFLERT DHRIE. RBICHEZRETAREEAHL-O . EE. . B, ERFR
%G)Eiﬂxﬁlﬁl DNWTEETHILENHD, HEICBCIE., MEZAVDEEE. ALVHHERE T TEL,
& MBEOREICOVTELRKICEETILEN DS MBEAZERTIEEL. MEORFLE. &
W&“%Eﬁ%( FYRBITHEERITTAIREMELAH S0, RRIZEETILENHD,

FLERAZDOEECMAT, BALLTHFRAOHMBERLFIHDOBE (EFREERTAN VT IL)
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ZRAVNSIEICKY. WEROMBEEMAICEENSMIEHK. Mzt FE RENGORRDZEETMI S
EMFRETH D
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F3E FRERREMHHR

F1 FERREMRBROEAS

1) EEOFHDOEZS

DNAREREICAVSHRESNFETIRENREREICHEIBEXEIERLEVZERNDREE
[CEDEMEITONT, BMEAVEHE L. BEOZENCRETHLIZENE L, LOLEAS, TT71942
—HRADS5E ., FERECFRETHRERZE. SAMREENET HMBEEEEZ AENIZHSLIZEDT
HY . ZERERDEZMNELD D FRITZTNEEENICHLULI-S FAEGMFICEVTEEGHABOMARICR
BLTW-SEICEELGSENELLAEEENH D, TDO. FH-ICEEHIa~DOREEE(BEREHE) &
EELTOVEWEWZIE., BEMEIcTT RS >2—70Y (Interferon :IFN) - FEAMNEIN L, )
Ml (BE 2) T EDENH D, T-. SEREARNFEINS T HIEZEIAE (T cell receptor, LATFITCRI&EL
. )EIEFEA T MG (LUFITCR-T M1 ) EMITOWTIE, AAM TCR-o BREEEREFEALE
TCR-o/ BHEDTHAET HIARTYLTEMFITEE5RETHIENEFE L BEICHELTEE RIGHE
[ZDOVWCEFHE T 22 LE1RETTEHIRETH S (5E 3) . 4H . FATEHRZEIK (Chimeric Antigen Receptor,
LITFICARIEWVS, ) BEFEA T M (LU TICAR-T filE1ELS5, ) ERDHEEL. BMEICISLTHERGHE
[ZDULVT in vitro TEHE I 5 EEMRETT RETH DD, Hi CD19-CAR-T MIfFFEICRONHIEE B 1)/ 2Kk
DHER(BE2)DLSITENELRE—RTHIEETBRICDOVT., in vitro RERICBEWVWTIRIZFRITHT
EIFERBICRBETH D=0, in vitro FERICHELVT, EZMHRRIC T 2MEEEEICHEVELIE LS
FHETIBENLZNEELH D,

2) BMEDRREGET LB DO RFHRIE

EERLEMRBOERIZELT, EREEIMORICH A MU FEDER I N\ VB RVHIEEEEER
[CEITABENAHL-O. . EFOHIRRREZREDRECERNAZAETIBMIRELILEEIE. HEL-H
faFREFAEFICKYERRBICERL. SoCEBRERGEFISERTARENELSILITELY . EFTD
ZEMOFMmENMET AL THERALGERZGEIEIIRH LGS, F-. FATLIIWICER RZRDOEEEZSE
JHHEROMBERS (YOS — M) Z8WICE 5T 5158 X EADFMICIEERATHLLOD ., EED
HEAREFEGLIIEN B LGESHTFENBONGNGEENH S, LA >T, FERRTLEHBROFEHA
L. NAREREICAVSENMEEAEE LT VRERLEHMEBIRTRNETHDL(5E L) =L, FE
ERERICBVWTERGEBET LIV ANMAFRELGE S . EBIRRO—DELTEZLNS,

. FERRTEMHRICH T IBENMRELGREFEEMELTIE. X—FT IR (T #HilARIE).SCID <
(T #ifa R U B #ifa k) . RAG BIZFRIBEYVX (T #ila R B #ifa ) . NOD-SCID < X (T #Hfa
U B fifaRiE. NK HIfaE 5 Ri8) . NOG 0 R (T #iE. B #If@ R U NK #faRig) . REFE£IVEELH
%, MRDEEICISC-BYGRREORESEHY EEFEAE T VONBKOHMREESDZSIX. EFD
MEKRMIAMNEFLOTLINOG Y IREZAVSGE)ERIRTILENHD, —H. RETEHYI. BEDT
DRITRREMERSEVDVEEM I L TRERZ ML H S LB, SPF(Specific Pathogen-Free) IRETIZHLVT
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. AVFO—LENTUVVEWN(EZRY VTR RN D) MAEMICRE T DA REMENAH L EICBET ILEND
Bo Tz REFEXVADRMR (CE-TIE, ERBGREZEHITHIVIVAIYLEFHRAR NG ELH ST
O REBOBREZET SHROERIREICLLEIVBETILENDH S,

B2 —HKEtsR

MREFKET LMY, BE5ROMBOEEOEESEFZRFA. [EXEROHE WA KBHEBIWLER
BHRBOATARSAUITOVTI(ERTEI A 11 BHITES 15 24 B) DR EERSEHABREH AR
SAV ) THERIRURERSSERBHARSAVDOREIZOVTI(FRS5E8 A 10 BITITEHREE 8 S).
EUIMEEGOBRRBRUVAERTRERED-ODFEREZEEHABOEREICOVTOHAFUR]
[SDWTICER 222 B 19 BIFHEREEFR 0219 F 4 B)52SEIC. —REUSAREERIT IDEND
B, Flz AEHBOERICELT.UTORICEBETILENH D,

o HAMIC. MRENFOBRKESEREALREERTRELITET 5. EMG) R VFETRETHS
CEMS NF—R(BEEH Z2HRTLI-OOAEEE . dRHL MR SRS HO 2 HULETRRE
FELA RERSERESEUNTHETRELGRAXEZRETIVELH D, 5 BT ATRELRY
R TP ESNTOWSRELEBRICTAIENEELLAD, REBRSL LA AN ERANTERSL
TOHROBERCEEOEBENECLHIAREENMELMESICIE. BT LERERSEHHABROER
(FHEGL, BRI OVTIE, £ 5FHZTM ATt eEZAREOHHTHS 14 BIEELTDHIL
(FATBETH AL, MR ZOFEEERBL CEYICERET %,

s RBMOEFEEZRFEA. TRLGRBRYEBLEENFEICLI > TREMETMT 0. RENELGEEICE
FEHRER A B LR R T 2 M HBRE AR ERT 5, T OV T, FHYMDOEFE EERK
HFE2)ERLELE T REMOERHATRELHIBL-RUE AT ILELNHY . BEMOFERICE DLV
EERFEOTMYDORLEDOFANRHETHAEE L. FHMITEB L-FERETEMHABRETER
FTHIENEYTHD,

s BREFLEMHSAVLNLEILLS. BIWEE 1 FBETI BT LEETF>WERILFEELERETD
BREIXBETIHALY,

o [EMNEEEIEVICRET 5. FIAE. BEETFHRET HREAZRERLBMICRETLHEE. EF
THIRDOEEICLDEEEROIZ, FEERFEAE T HIEEMBHEICAVNSIELRETILEN
Hb,

BE. REUEEHRBROERIL. EFONMEHRIZZLEMNGIRVFHEIE#E THL LFEI L. BED
BELBLD, LALGHY S, EiFICEEZELLEZRETHRER(BRSFR. FRFRRVPREER)ICE
REGFZEBESAGN L REMHBRET(—RABEELEO O ML LT EFM DR EMNEES
NHZBUNBDOONDIGEICIEL. EM DR EMEHRATHEM T EMDOHBRDOERERETT 5.

! NOD-SCID T ATIEH 8.5 4 B : Strain Information from The Jackson Laboratory

2 B Kifit 8 (Maximum Tolerated Dose:MTD) B UM% 5 AT 417 S A B (Maximum Feasible Dose:MFD) DESE M. 135 (F51g) 8
IZaTBEZPRY Z2< DM EET B,
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53 EEEEHER

[FEMFIZAVLNHHIEZELELLIZIFE . ES MlaX(E iPS RS, AMEerHIRE. AMROIEICE MR EER
BDIVAIHEL ETHITES #AX(E iPS MHERATIE., ZREMHHRORFICLLITHERRD IR
[ZDOVWTHEHES S ELH S,

EREGMHERELT, in vitro ERTIH BIEHREREZHER T A-OOKE AR, BIHIEKFNLE
JEREZTESR S DO DMEXRIO—_—HRHREBREFN. in vivo RERTIX. REFEBWERAVW-IEEFKEET
I ARBROHON TS, —lBSHHARICABETLIMERNDIGE(F. —BSEHHBRO—FELT in
vivo RERICE TS EEZ AT S EIEARETH Do in vivo SRERDEMICIEL T U TORICEET S0
EhdHb,

s HREKITHETAIEMMEGBRMERICLIERTRO)RVHE: BEMANEARRNICENTEBIELE
BT A0 ENE. BRTOMEBFMEE. YAMAMVRE LRRTYD/ROIKE, REERK
B MRENAEERUVHEEMROBSEEICEY. AANSHEBICE TARMREDEZEERZ(T. &%
MBS DIFEBLEERERRONARBICESOTEL D, TD0H ., RERMICHET HEM I EERRiEE
DEFEHEMIRVE, RAIELT, BRRRSZBERCBERRICEYFHET RETHS,

e ES fifAXI(E iPS MIRIHEHRICHITEHLREMFMRDEEFICLLFMERR)RAVFHE: LaeMtE
HARDEGFED)RVEFTHET 51-DIC. BHE THRIELTERLAMERRRELTTET S ENEELL,

s EESEMHEEIHMEOBEMNSEBELEORBELEI-SGEWNMGEIZIE. EREENERLHITEEINDS
AIREMENHAHIENS  BERTORE-FAEICEHLLT . BIEEFRRERAE 2 OMIZ EEBHiEL CEHMEid
5, 4B EEBEDRTUIOvIVERERT 51021, <R (F2) LB AFEERO 2 Bl
MABETH D,

o EWMIEICOULTIE. MR RII X RS THSHH . WHO Technical Report Series 978 #5E [CR#EFHE D
BETIHI0LEZBRICTHIENEZTZLND,

e ES #ilaXIX iPS MlAHEEDEREZOE MR EEBMAD RV HEZE BMEL-HREME L. BB
LI-Hla R TELELELETOHME. RETLHYOMEB X (I EARARERENEZEEZ S ZLVEM
EL.ERATOEENHLER T IV ENHD, — A RERERKITHKFT S ES HIlaXIL iPS Hifan 3
WERA) R Vb E BREL-EAREERT DB OBRHMEIE. ARXMEEZSE(IC. FHERK
MNEHATRE G EIMZERERE T 4. JUEEBEHEDOBRENMENEEZON SR EHHBERORAIZD
WT. REBRERET 5158 DHERIAM L. WHO TA RS540 TRS978 THE S HEABRAAM (4~16 B) %
BRICERETHELELEEZALND,

&, EbmMBREEMRFOSMELIZHEIE. ROMEGSRIEFMEFLLARL T ZETRROFTEMRER
BERBHERNECIBZITENEEZEZDILMN D, in vivo EEBHRARZERTIERITEL, 12L&
FHREZToM T HETE EGFEACLIMEOELREGRICERTILENAHY ., AFBE(E 1L-2
KERBERBRX (ZI/0—F )T —BIFICKYETHE T 5 L2ERTH. [FE 2 & HERVREEE 1)1

' BB hOBET S ES/PS MM TEMELATRINEL BRIEE .
Takahashi et al. Cell 2007;131,861-872, 9 &

Standfeld et al. Science 2008;332, 945-949 3-4 ;&

Zhou et al. Stem Cells 2009; 27, 2667-2674 4-6 &

42



75— HMREmINEEZSRI S,
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F AT PREXIIMEREZERMTHHR

B HEERITEREERMATIRABRDOEFRS

RRITHEC AR ORMIES R VERROMEEBRFA - ERLICEDE, Mg, BEXIERE
e, RERER BN, HEFICKLT BYNOERDHOIMNERILERERFITORBRENRMICEET
RETHD, AFRAROERIRELT. UTORIZBETILENH D,

s Y. MRFZAVT.HIOMNI(SE 5)ICKLIRBEEYOLEYES. ME, Ak CEKRICSTS
HERRRCERERENOHFSNIERETM I ILELNH S BH. MIBOMI (% 5)(2&b
RBEYOEYFRICOVTIE, MERMEZREA2EE. HEZHALAICT 50 BL-ETILEL
RIDBENHD,

o BEFEEALEBEDBMETIENDREROMERVERME. LVICBALLEEFORREY
DEYERETET D2LENH D,

o BEULBYHBEEMERE. REETILOBMLHLEEICE. ENEAVWTHBRZER T 2LENH S F
= . BERMUEEERICAN NABDERMERICRIFTREETRFATHIEAEELLY,

o BRRHBRORBEREICENT, MERKOMEER THEDRMFTAXMIIIHNEFIC LY FEMLET
MAFTRETHAHBE L. BT LEFMTRBRIREF TR ETIEGL,

5 2 in vitro REX & in vivo SRER

MRER (EMEREE R T HFHEREL TIE. in vitro BRERR U in vivo iER (BIMIET L RIZREFEIVRFE
RAW-EMERBEET L) 1'% 5. EROREMRNES T 5L 50HARANEGEET. BEHEICHREN
IHBRISEERE in vitro RERDAH THHBT S L ISR THAH1-6. MEHRBDFBIEDE, in vitro FHER
& in vivo REREDHE B ICKYEHET HIEAEELLY,

1) in vitro FAER

HROBBERVYITIbERIET 51O, 7O—H A bAN)—=EICKY  MRERIHFEORBEERY
WREICRAD S D F ORI (HEEICHRUOM<KEE D F. £RBHS FOXRBEE) T RICHMET AN E &%
T 2LENHD, EoIT, HMEBELTEON-HRREAICEVTE, HMEFEREOMOLRE IR
R RUVEREICEAHLL D FORRICOVTEHET IV ELHD.

EEMRcHENCHERESERE. T/ —lRITEREMIC. ET 74— MRBIIFEINIRE
SEIZEYBEMICEHET A ENARETH S, MR MEAL = in vitro EERTIX. EEHE. EFREEK
KEZFUHRELTAVSHELHSN. T MlEOHMRERAICESVTIE, AFRMRARAORNRELLHEN
MEk$LR (Human Leukocyte Antigen, L RTHLA &L, ) BInFEEALEEMENkK. XITHEMEE S
DRRELTEHGZRB-INAVEERXROBERRAFLRNHBEEL TRV RBREZTOISENEFLL,

EsMERREATHREEEROFEICEL T, LT ORRAEICIYFHERIETH D,

o BAMNAUVEERKAR - H@RERANYAMAVEE (OO—YAbAN)—FK) RN YA AV EE
(ELISA (Enzyme-Linked ImmunoSorbent Assay) i&X & ELISPOT (Enzyme-Linked ImmunoSpot) i%) ML
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i3

o  iMRAEIEAEEER :°H FI T . BrdU (Bromodeoxyuridine) . MTT (3- (4,5-di-methylthiazol-2-yl) -2 5-
diphenyltetrazolium bromide) [Z & A IEERED T =

o [ESEHMRGEMERIEREER: CD107a RIRDFEE

- [ESMREEMHRER Cr B DOFESE

Fr-. PAMRICHFEMICRE TS TCRELRFEMO T HARICEALSEERFRE T #ia (TCR-T #l#z)
DHBEZIZENTIE HLA HARENREBFSNTVWDILEFTETILELNH D, sHEELL TIL, I HLA
class I FIAARIEH HLA class I ifAZ ALV HEMHRGEERABERR. BLJIEMREZA LG
O RELGED HLA 2B 3 HEMRRFRRHEEZEEIRBELHREMBRGEERBRENH D,

2) in vivo BRER
O BMETIVERL-FFE

HMRETHERBIFELL-EMETILAHY . ALSEMHIIaLENEREICE ITARBE R UHEEEICEHS
DFORBORFEUNAETHAIGEE. BIWRFR (ET /LM ZAVEEBMET LICLSMIREGEE
RO ML TEETH D, LOLENS ERTIEMEEr DB TREGEZFDERICKY., BIMICHITHEF
EAEMIMERTBELIEROGENWCEICEETIMENH LMD, BIMERUMNAEZICEITHEADER
EERFATIVENDHD. . T ML EEILICHEET AILICKIREDHEIZLY. NENERLLIL
Mo (BIAXE 1) BMETIVICKDEEIMZERTL. ALSEMEErDEREZT M T ILENDH D, G,
NABDEZENEVEICRIZTEZZDBRFDOBLEENRINTIS(SE 6)Teh b, BIMETILICEYE
HTARBELNDHD,

@ ErERBIEETILERVEEE

EMELEMERICE ITARRERUKEICELLI A FORBRORFENAKE TIE GV RS X(E
IO YA—HRESOFMICEL T REFEIVRAFEZAVV-ENMIREBET T ILEAVSIEE . IR
TREZ2ICEFNDREZRETF LW THR TELAVGENR - RER, FICHADRE R THAOMEHRB) .
ZD1=6H. BHUIZIELTENETNDETILEMEERTILELHY . BondFHEIRENTHELIZE
BIOMENHD, F-. FHAICELT. BB THAHZLICKYRLE T HF4E A xi 8 95 (Graft Versus Host
Disease: GVHD) B {RAEEEAICRIZTEEIZBETILENH S,
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BS5E FRBEICEIIRAER

F1 BMRBEICETIRBDEAS

BATRICAIRE THA DRI ZH S B UL HHEHE T, AR S LB T MR UVENEGTFOFREREDIC
DNWT, EMIERSN-IGEOME - EEOLEFHRE. SRIFGHMEHAL. BHETIMEN 284
TEDHLLEHAOHICTILENDH D, COT=0 . FMTIICTIRETHY . M ORZEME ML HHEE T, B
[CHEITAHRRNEREICEAT HRBREFICKY. REAEOBEYM, HESN-HERSOFRERVBEMEICD
WTELMNZT S E,

¥F2 HRBAE

BTSN -MEEROKRNEIRE L. HBFAAEN. PCR &, IS LIRERZEE (MRI) | I5EF MRS E
B8k (PET) . B— R FIETHBIRES % (SPECT) . WNAA A A= 5 HRICILY 75— FEEFEEA
EFBEEITAVN—TEBIZELS in vivo A A—2 U0 %) Z(ZKYSHERTEETH S,

R AOKRSHEDOEYME - EEEICONT, 5 L-MBEOEMIZHE T HARRNBREEETMEIT S LI
LY. ENZEHAONTIRENH D, . EHRESEREL-HBEARTI. BYETILEIZ2EEBEL
EEDHBDIRNENEE (FIZ (FZN DMBBADDF) ZEHMEL . EMIHMET HENEELLY,

BE35HaNEE DI (S ITERRESXILEELTHERTIIEEICIE. TOREEEHALSHIZL,
MR SOENE -RE2EICRIFTEEEERTILENHD, T2 —HMBERKICHE O TIE, EEHAHE
~ADBEENEETHY. FET 7 /4—MBERIZENTIE Vo BB EDOHEB~NOBITENEETHS.
ZD1=®. in vivo A A=V ETEHMICEVWTERADMZETEL . BITTEHERDONHENER. ES
B IEY BBV T B E5ET5MEERERE. 70— A bAN) —ZETHMIZHET I RETH D,

F BEIN-MBEOFRELHET 5012, REFLEBMEALT, 5 L-MIOARNEIELIE
BHORRUYIREEFMRERFNICREEZ —CHMETRRIIDENH D, BH. T7/5— RS
DIHFEIE. REFEIIRIZEAHE BB LEEBROLIAM) ZBBELIZIIRZANE
TILERAWT. BEFEOEE. 5N -IT 75— HlanFiE. EEEETEOFMEATEETHS
(BE1.
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6 E RKRFER

Ml AOBRKLOFREISOVTIE., BRKRRBR TR ON AT, REHFOFRERF AT HIND
A HMREEGAORKRSHEBRAEICRLT. U TORFERFA T BULGHBRT V1O ERETILELDS.
+  XNRERE
« RS AO%RHE
s ERAE
o BREZERURNEEDORE
s HREAGKOBERAZEDH . FEREFISHLTITHONIERAR
s BTFOBRREEHRFACEBREAREROZAMHE
o BEBOATVAEBNIOEBESNDIRIRUARR I I ED-BBRENDHRAFER

PNARBEREDHREBICEITDIRVEPRFEINIANRTVMDORNERESTHLEBHICEETH S,
HMIEEMRICESVWTHLAICTEESNDIRAVEZERAEDMR - HINTEERELTHIRL. TORFHNRZIEZHL
MLEET . IRADIRY IO FEEMEIZONTE R T RETH D, EN— AT NMAREREERELGH-
FEEITDONT D BEETINAZRBTELVDEENTHIUAREIEZRSIZLCKYEEINELA
BWIRZNZDWTHEEEL. MEDYRIDKRPMEHEL, M2 ThoT R TORHREFTRLI-LTEED
BOREHEICERDEVSIERERODIENEFND,
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2%

%1 HRaSKOY—LDH

SBEICRANAFTREEZTEEREERXIEIESHEBZEDON T —(X. BENOEBELFOEAME EEFHFICK

HEENLERNZTONEICEET SO, BMEICH—ELI-MRERZ 2 2B LIEIRETH S5
EHDB, TDI=H. E/VO—F LR E—XEZAVTHIRERZENXIEHMICH—ILT55E0H
%

BURHREDIZE &, #ERERICHSITH T HROFRIZEAET 529 F (HLA VSR HLA VSR,
CD80., CD86 %) DHIMDABEDIER . YA MAVEARRRIZE TE YA AV EE/NFZ—2 (IL-12/1L-
10 tb%) ORERREICKY. #EEZ BT DM ELH D, F-. HIERBMIROBE (. HRHRIZH 1T 540
FE~—H—(CD34, CD45, CD73, CD29, CD90, CD105, CD166 %) MHIRDAEDFER. HIRIEHE (B8) D
R B, B EBH~OMEREDOHER . BB HRFCKY., BT IV ENHD.

B8E2 FRREGTFRETHRERICEIIEBREZLEEARORICBE I READH
1) TCR-T #pa

ERERERBRICALGND TCR BN ANEMICIEEEMLANILETEHONIRETIE, BIEMLGL -
A=y EBERIEA T - 43— EENECHATREELH D,

FlELT, NAMIREEIE ERE R BRMICRIBLTULALAFEEGR (Cancer Testis Antigen:CTA) D
— D T35 Melanoma—Associated Antigen (LL FTMAGE 1 &0LVS, )-A3 T4 E Y7 HLA-A2 HZR 1 TCR-T #ifa
BEEE - AT/ =TI T HEEREABRICHE T, PAREMIERITEMNTHKITT S MAGE-A3 family 22 /30T
$H% MAGE-A12 HEDFEUURTFRIREM HLA-A2 LITIRFREN, 5 LT TCR-T MRaMN R - WMB L4
R HEMGPIRBREENRIEL (GIAXH 2),

F1-. MAGE-A3 [ZHFE M4 HLA-A1 R E TCR-T M EZE - AS/—<YRUSH M BHIEI X
BERREABRICHE T, £EEMITLFH L MAGE-A3 Z2<HEBELTULVEWLD IDEFDBRAV /NI THS Titin H
Z D MAGE-A3 43 E M TCR MR T A7 I/BENDIE R —TE#HL TN =MD, IDFHDINFELIICEIZIL
T (context-dependent [Z)HLA-A1 E[ZIRFENT= Titin BEDRRIEMN—TEDEEAKRERSLE: TCR-T
HEREAVEREA - B L= C LI KYBBEHIL R IEE N RAELT- (BIFAXH 3) .

BKTIL, TCR-T #IlEDA > - 23— B RIIA T - 2—F VI EHEERICFRIT HILIEH AL L
MLGAS . ATREARRY F I F S ANLEN TS, Fif=(Z/ERLT= TCR-T X (& TCR IZ#L-MRTER—
T-HLA &K EMN CAR-T MR ICEL T, *EE’J?EJ?IEF—jd)ff%EET:/E&’E?%_.ﬁﬁﬁbf:’?i
BINSHERTFRIATI—IZHTERISHEIZEDNT, T—ER—AMSZFDHEEEFELL-BAMD T/
BRECSIERERT DAELNEFE SN (TI=0RF &) (I 4), 23, BRID HLA 87 iPS #
far o EZBBEBAT HHI/ARILEEY ., TV —HBRRORIEDEELRITTIHAADNRESA T
% (BIFAXRK3) . iPS HIRBADFIRICIEEEEET HD . TIZURFX YUK VRAVETLRICEETELGLLO
D BEFRTERATRETHY. S oD FR TCR-T HaEEOS— 88D CAR-T Ml ZEDRFKICHE LTI,
REMWICETIEBET AN — DL T RN H D,

2) CAR-T #afa
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BHEEHESNT CAR-THBEO T I RBEEDE/7O—F LA SER LN R ALV IZH L TES
AR SN-EMAT Y ALK (Human Anti-Mouse Antibody :HAMA) N £ 57 F745F ¥ —23vs
[CEDBIEMGAEEROFEL B (BN 5) ZMRUVT, CAR-T HMIEICKABEBRODKRE S A -2
—TYrENEXRIEA T 4— v rEHEITERT . 1 CD19-CAR-T MifEEICRONDIEE B U/ \BKEX
A5, #1 Human Epidermal Growth Factor Receptor 2 (Her2/neu)-CAR-T #ifaE = CRON-BIEMHLZMISE
(E&EMMERICHDED Her2 NREILLTLND) ERAELIHIENH S (51 FHSH 6)

&% 3 TCR-T filaEE(CH T HHNEN TCR- o/ SEEFHREDHF

BC T #ilaZAL V- TOR-T Mifan. Fi-ICBRF T HEERIGHEIL. BELFEASNLAD T HEELEFD
NETM TCR- o/ BHEB ASNSAEA TCR-o/ BHEDR T, ERILAL o BEDMMZ AN ELDILIZER
9 % (mispairing) . I7E. COWNEAE TCR-o BEIGFHRIRErAR T AZZTAVLTHIHE T HIET. TCR-T fifa
DERHMDBECRIGHEERTIVRIZRSTIENTES (BIAXH 7, 8),

8% 4 HA BGFEAREFLEYVRIZEITHEHLITMLI-HI

FlZ I, £EIEMATERMAR, ffi- iR, BIR. BRERASIIRHBIC BRSO RENRBOHLNEINA
BEEHRIR TH S Wilms Tumor 1(LATFIWTT1&EWLD, ) &, ERET I RDMEIT 95% U LD 72 /EEEEFIAERI A $H
%, WT1 $52£8) TCR-T fifa D N ofiiizf . FICBRICK T 542 - 24—y hFEICEAL T, R ELGH HLA T
BERFEALLARLRTEYIVRZRAVTESHERGFLZBRENH S (BIAXH9) . HLAZ B FEAL-RE
FAETYRE, —BHICENR-RERE. EMESNTVS30OD, MEBEHBIEIEMESR TOEWNIEN S,
A=Y EEOFEIZIEFT+ 2 THD. BEDH, XIADFER TRET E2ANBONDERIEZ L, it
2T, KYBEUHEBETILIVADERNBADTEETHDHEE XD,

BE5 HlRAMIOESR
HMENIOER I BEEESRNGORNERTRBHBCHBLEEINEBEITOVTICER 26458 A
12 BIFHTEBES R 0812 F 5 85)ICKEHECATHLIMN. TDEFELLTUTDBEENEZLND,
o JEHERERL S (RRPUVOR | EEMHE. XFE, 774\ — E—XF) LA EHEDHE
o MRICEEFIZMNREEMZSI5E
o HMRRIZAVIVEEZEATIEE
o EFZFONEBICKIYMOMEAL. RMERIEMEFEETIEE
o MEMARICKVYMEROMEIL. BMERIEMEFEEETIEE

2% 6 FEBEGCTFOEAELTRLOEEEDHI
BIZIX, A5/—TIZEVT.BRAF,NRAS ENZEEECFDHFHELFERLOBEESEENERHIN TS
(1 AXHK 10),

BE 7 BRESh-Iox/5—MlRaOFFRK. BEEREO MM

BETANAMRBEEEIT ST I8 —MRICEGSBIADIL S I5—HEIEFEEAT HLIZRY.
EEEEMEERT A EEGHENFTRETH S,

49



51 FACER

1. Tumeh PC, Harview CL, Yearley JH, Shintaku IP, Taylor EJ, Robert L, Chmielowski B, Spasic M,
Henry G, Ciobanu V, West AN, Carmona M, Kivork C, Seja E, Cherry G, Gutierrez Ad, Grogan TR,
Mateus C, Tomasic G, Glaspy JA, Emerson RO, Robins H, Pierce RH, Elashoff DA, Robert C, Ribas
A. PD-1 Dblockade induces responses by inhibiting adaptive immune resistance. Nature.

515(7528):568-71, 2014.

2. Morgan RA, Chinnasamy N, Abate-Daga D, Gros A, Robbins PF, Zheng Z, Dudley ME, Feldman
SA, Yang JC, Sherry RM, Phan GQ, Hughes MS, Kammula US, Miller AD, Hessman CdJ, Stewart
AA, Restifo NP, Quezado MM, Alimchandani M, Rosenberg AZ, Nath A, Wang T, Bielekova B,
Wuest SC, Akula N, McMahon FJ, Wilde S, Mosetter B, Schendel DdJ, Laurencot CM, Rosenberg
SA. Cancer regression and neurological toxicity following anti-MAGE-A3 TCR gene therapy. JJ
Immunother. 36(2):133-51, 2013.

3. Cameron BJ, Gerry AB, Dukes J, Harper JV, Kannan V, Bianchi FC, Grand F, Brewer JE, Gupta
M, Plesa G, Bossi G, Vuidepot A, Powlesland AS, Legg A, Adams KdJ, Bennett AD, Pumphrey NdJ,
Williams DD, Binder-Scholl G, Kulikovskaya I, Levine BL, Riley JL, Varela-Rohena A, Stadtmauer
EA, Rapoport AP, Linette GP, June CH, Hassan NdJ, Kalos M, Jakobsen BK. Identification of a
Titin-derived HLA-Al-presented peptide as a cross-reactive target for engineered MAGE A3-
directed T cells. Sci Transl Med. 5(197):197ra103, 2013.

4. Tran E, Turcotte S, Gros A, Robbins PF, Lu YC, Dudley ME, Wunderlich JR, Somerville RP, Hogan
K, Hinrichs CS, Parkhurst MR, Yang JC, Rosenberg SA. Cancer immunotherapy based on
mutation-specific CD4+ T cells in a patient with epithelial cancer. Science. 344(6184):641-5, 2014.

5. Beatty GL, Haas AR, Maus MV, Torigian DA, Soulen MC, Plesa G, Chew A, Zhao Y, Levine BL,
Albelda SM, Kalos M, June CH. T cells expressing chimeric antigen receptors can cause

anaphylaxis in humans. Cancer Immunol Res. 2:112-120, 2014.

6. Morgan RA, Yang JC, Kitano M, Dudley ME, Laurencot CM, Rosenberg SA. Case report of a serious
adverse event following the administration of T cells transduced with a chimeric antigen receptor

recognizing ERBB2. Mol Ther. 18: 843-851, 2010.

7. Okamoto S, Mineno J, Tkeda H, Fujiwara H, Yasukawa M, Shiku H, Kato I. Improved expression
and reactivity of transduced tumor-specific TCRs in human lymphocytes by specific silencing of

endogenous TCR. Cancer Res. 69: 9003-9011, 2009.

50



8. Torikai H, Reik A, Liu PQ, Zhou Y, Zhang L, Maiti S, Huls H, Miller JC, Kebriaei P, Rabinovitch B,
Lee DA, Champlin RE, Bonini C, Naldini L, Rebar EJ, Gregory PD, Holmes MC, Cooper LdJ. A
foundation for universal T-cell based immunotherapy: T cells engineered to express a CD19-specific
chimeric-antigen-receptor and eliminate expression of endogenous TCR. Blood. 119: 5697-5705,

2012.

9. Asai H, Fujiwara H, Kitazawa S, Kobayashi N, Ochi T, Miyazaki Y, Ochi F, Akatsuka Y, Okamoto
S, Mineno J, Kuzushima K, Ikeda H, Shiku H, Yasukawa M. Adoptive transfer of genetically
engineered WT1-specific cytotoxic T lymphocytes does not induce renal injury. J Hematol Oncol.

7:3,2014.

10. Bhatia P, Friedlander P, Zakaria E, Kandil E. Impact of BRAF mutation status in the prognosis

of cutaneous melanoma: an area of ongoing research. Ann Transl Med 3: 24-31, 2015.

51



NARERIIOF -Toa/\Uk
JEFRIRABRA AT R

52



B X

I. 8% 54
0. NAKRBRRIIFY 95
I.1. 99F R 55
I.2. 72anUk 57
. XA AN HEr&E R 58
Im. 1. B& 58
M. 2. 5& FA &6 58
Il. 3. —R&EEEZ A 59

V. BNABBRRADOF DIBRKRIHEICREDEENRITTHE

V1. D9F RO EBRKRTMICE T EREDEEZEDZE

V. 2. 722\ bOERKREHEICHE T REDEEZDEE

V.3 B FREFVOFAICLDIFRKRFTMEICH TIREDEBEDNZEDRAR

V. W hZEEF1THHER 63
V. 1.In vitro :XE& 63
V. 2. In vivo &R 64
VI. JEERRZ £ 14 ER 66
VL. 1. R HEREHER 67
VL. 2. BEER 5 SR 67
VI. 3. RiEIRSEMHER 67
VI 4. £REFEA SRR 68
VI. 5. BInEHRR - AARMEHER 68
VI. 6. BATRIEEEER 69
VI. SEERIREMENREGER 70
VI. &% XXk 71
X. FEEA 74
Bl 1. TLEEEERER 78
Al 2. EET7Ta/ Uk 80
BlER 3. NABERDIFUOLREETFHIIFUODER 82

53



EEICHT 2REICEDRANEH . PADRE -HIOBEREDFREBIDREIGENKECEAL
TWAIERBALMNELGY DDH S, SHTE. BXAINERRELEDFEIREEREELLTLEZILN,
BEARLEEZARALENAVBERETHAIVAREREDHENIERNN TRRICEATNS KAIFTUR
TRYBSHABEATIFUEZED—DOT, AERMNEZHEETHA T IEOBMEGIMEEZREICRE
THILICKY . BERENRELEEZEERNICHEENIBIET HLEEMNET 5. TDRRELT. ERE
HENAREREICLIESEX -G -BRONG . £AFHBOERENHFIN TS,

DRARBRIIVFUTRAVLNEIIFURROBREIIZHTHLIN ., RELDITTRIFROIFU 2V
NIBIDIFY BEEDVFUORVHMIIIFUICHETES, AR TERTFRIIFUDOREIHIZEAT
WA FREFRAGIMRBEOISABERDIVFUNRRTLRFEINSGIENFEEIN TS,

BEICEBESN-DNAVBERATIFUDBEKRABROBIRICET AR TN NARBERRTIFUD
BEICKIEELGEETERREDRIIEBHTENIENREINTVSEDD., ¥ BRERFAEBR THESMEARETE
SNTERRBICES—RITENTHD, P ZIT.VIFUHNRDOFRAEREL. BRDT DNV TIF
VOMRERBTEIME. TIN)—VRTLEEL ) ZERAT A LITES T BNABERIIFUORER

HRUODNESHITERNEEREIN TS, 7
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0. NAERBRDVFY

DAERBRADOFUIE, BEEERR (XA RVE) ICTHELESHFENRELELFET L0007
DFURMREEATWNS, —RBIC. DUFURMRIEDAABERTIVFUONMENET SEEEERRIV/NVE
[CEDNTHRESND, RERWBEBEERRENRITRT .

NARBRRTIVFUICEENDTVFUMRIE. £RICEESh & R R (EEL TEIRRRX
F=/O77—2) ICERSN. ZOMERNEITUEINT. 8 hd 15 REBEDTI/BHSHIIE,N TR
TFRERY TEMBESEGFES K (major histocompatibility complex (LLFTMHC1&LVS,)) V3R T X
[EOSRTEREELIEERELT, MRRTAHROREICIR RTINS, CD8 FEFS—T MR U CD4 [51t
ANILA—T HBIROREIHKIETT S T HIZ IR (T cell receptor ATITCRIELS, ) [, FhEF N MHC 5
R I/RIFREERRV MHC VSR T /RTIFRESREHRNICRET 5, TOHRE. Tho T #kaIdEHE
fbSh. BEBRICEFY. EEMBICERTAIZLICKUREBRSIRERIET LA EFINDS, B1L,
CD8 [EHEF5—T MLV VFUMRIZEFEFNTOSDLRLIEN—TRTFrZIRTT HESEMIAEFRHEL
THEIEL . CD4 BHEANIL/A—T #fEIEA22—2 A (interferon (L FTIFNIELS, ) ) -y AU F—OAFY
(interleukin (LATRTILIEWLND . )) -2 FDH A MAAURUBTEAAO D73 ib%EEBL T CD8 [EiEF5—T MDD &
ETEEET D, CDA IZIEAIL/N—T #RAIZ(E. CD40 1)K (CD4A0L) B U CD40 2%+ L T/RIZ =MD
PURIZTRAE N B MRADHMRIFERM oG MAEEFIERT 28ZLH5,

T AAVBERRAIVIFUICIEDIFUONBREANEE T ARENREICEZIERT 5-ODT /U EME
RAINBIENZN RRIBETO2N\UIERIE 2 ITRT, TOaNUMEIDIOFUOMBENFET HERFRE

ICEDMEE (Th1 B, Th2 BRI Th17 B REIGES) ICEEEEE5EZ 526051,

I.1. 799F R

DIOFUMRELTARTFRRREAVSGAARERATIFUNRLBAICRAFESNTE. Y RIFFRR

[FERODEBVICIYEERTFIRREREANTFIHRICKBITE, WThELEITLREERETEESN D,
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BEARTFRRRIERPIEN—TRTIFRTHY ., ZDO#HE(L. CD8 HHEFS—T MMOFHEEENLT S
HBEIE 8 MD 11 PI/EKRERRE. CD4FHEAILA—T HMEOFEXBNET HI5EIF 1255 17 TI/EBEE
EEETHD,

RHERIFRHARE 1 ErEHBEOR/NIEN—TRTFREEL LIITH SN HBEMEVNRTFR
ThHY. TOHEEIT 20 HD 50 TI/BEREEETHL. REXTFFREO7I /BRI, EEEERES
VINVBEDORARTI/BERIITHIBE  BROIEN—TRIFREEE L AINLETI/BERIITHL5
EhH5,

BUNRVERRIT. ERXIFBAROERZBEERRIV/AVETHY . EICHBR IV NVELLTKRBE
EEAVTRESNLIEN S,

FEARTFRRRGRRRRMERICIRYAFEFATIC, RRTHEBREO MHC [CEEES T 5O ATEE
Thd, —H. RERTFRARRUVAVAAYERRIZ. MHC ICEEZE TERLVO. HURIERMERIZERY
RAFEN-ZIC. ZOMBABTIVRY—LAOTAT7—E . ARTF4—E BEOTOTT7Y—L RT
FA—EEICFOTIEN—TRIFRALNE SN D,

ZOMIZ RTFFRRERIFE AV EHFEET—F 9% DNA XIE mRNA #1559 5187 9F > (DNA 7
9F U XIE RNA DOF V) ARAFESNTINS, ChoZEET VF 0 TlE, 5 L1= DNA X[E mRNA D HRIER
HMEOZKARITHEEICBITLTEMORTFRRAEX IV N\VERRENEHEINIBELNH D,

RIFFRBEXEEU NV ERR BEBBRYET. ) 2R M., BELIERTFRREX X2V X VhREI—
F9% DNA XI& mRNA 8 ALT-H/RIZRHAE (EISAHRMR) ©. EERBERREZEE T HESMERE &K
EREELIZHIRTOFULRESN TS,

EEEERFEOERLVESBEERRISTTIRELCECIIBEAZENHD, ZCT.HAOEEDES
EERROFER R CARAMNHFET IESRENRECEEERL- LT BLOBEEILITELTY
FURRERWSMERENABERT U F > (personalized therapeutic cancer vaccine) |DFRFEMIAFE>TLY
%, PIZIE. FPORBINEHORTFFREDOHNS, KBENRIGLBIRNTFRRREEZFNRRE
[CE-TERLTIERETAIRTFRIIFUR, Y REK -V IV RBINEMIZAVTEEEOESICEAFTD
EZEZREL. EEHNEEOSSITHAHLIARTFFREXEZNEI—FT S mRNA 2B E T LICERILTE:

DABRERIIVFUELTIRET HEMEAABRRAIIFUNREEINDDH L, V0
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0.2 72a/,\Uk

TOANUME DIFUICHM, AREERIIRANEETHIEICE>T. 7I/FURRICH T HHENR
BICEEERT IMEDORITETHD, 7oa/\UME, FICEBRAEL T 4—BEFRET YN SR T LE
[ZKAIEN D,

BRBELET4—EFEOT 2\ RELTIE, EICHE. VLA EEZOMENOER RS (ZH
ETEMERIEENLDFEEXAMON TS, CNLIERERGD—ETHIERRERICEERRTHIL
T.P9FURRICH T ARENRECELIERTHEEZILND,

FTUN)=LRTFLBEQT O\ RELT, PSSO LEBEELHET HHMIE. BFKBIIIL 3y F
/T /a0—EREIRMICIEALEYRY —LELH D, CNLRETIFURRDFEME. JONBE~DH
AR IFRERTHEEICEDVIFURBREORYAAERET HET, TIFURRICHT HRMRER
BxiEET5LEZILND,

LAOLEDNS, BEIET YN =S RTF LB TNV EZONTWNM-7ILIZ) LIEICBRAREL TS
—® 1 DT#H5 NACHT, LRR and PYD domains—containing protein 3(NLRP3) /&1L HIERAMNH DL, F
2  BCKTUNY =2 RTF LR TNV EEZ LN TW P KEI VL avVIZRER TRERIG(B
RABERIGEET)EERETHEANHIENRINTHY., 7PNV M EBRREL T 4—RERLET
JIN)—D RTLBIZRANT HILENT LB S TIEGWGEELH D,

HEBROT O\ HICBRRELETE—RERET YN R T LREZEAEHEBEERT
DanvrMREIN TS,

Do NER R (IR RHEEICERT A AM AV FEOEEFE IV NVEINAVBERIIFUICHTS

FoanUrELTHLGATLNS,
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O AAASADOBEWEEREE

m1. B@Y

KAAFT ORI, FRDBABERAIIFUOORFBICELT, AHEB. MELERVUTATITIZE>TER
TS IEERIREAER (in vivo BERR U in vitro SBRE BT, ) DEICH T AT EILED-HOD—MRIGEZHER
WD, KAAMFVRATRENIZEZAICE DV SERRHAREERT ALY BNABREBRRTIFU O
M (RERE. DARUVEEOFTEE ST, ) NHALNELGY | ERRAEBRANDABEREITEERRHR D I
RALZECHAVBERIIFUOMENGRAENMEESN S EN RTINS, 4F. ERKRHARDETE L
FITELTIE. BHERO SRIREEZOF A - ERSYMBOEIR - EREOER) ODRNEEFILILELAHD.

. 2. ;& FAEE

KAAFT VR BARBRATIVFOOFBRBRBRISERAINS, KRAMFTURITETHARE "WIRIEER
HPNABEBEDBEEZEMNELTHVLONINABERATVFY (BRIHZBNELTAREICHANSLDE
BUIERNREL.BEAERFRELTHADRIE FHDO-OIZTAVONENAFIHEIIFUIERRELLEL,

AFICBITEDAERBRITIFUOORFEKRRAEBEAT. AAAFOROBERAEGEE L. BERTFR. KHE
RIFRRFZNIBETIFUOMRICAVWSOABERIIVFUDIERBRKRARET 5. BT VF 2 RUH
IO FUEERAAFT RO RELLELY,

KAAEDRE DNAVBERRIDIVFUNTOaANVMEETHBELEFLEVEEOVTIIRRET S, TP
ANRVNEEUDABBRATIFUELT. FOTIFURRICT 2NV MSEASATUSHD ., 79F U4
RIZZOaNVINRASATEYRARRE X [EEFIRSESNDILDERNRET D, F-. U TEHROMNAS
BRIIFUEEEL. AHMEVADRERES B,

> DUOFURBRUTOaNVEOWTNEMNBERBEIZEFEFNTULVERNES,

> DOFURBRUTOANAVEOVT AN RIEEANERBEICEFTATOLN, FROMEEEL
THETDEHR,

> BERROVAREBRIIFUOONAE. BEXITAENERINGES,

—HOBRBELET4—RFR 7O 1/ (tollBEZ B (toll-like receptor, LLFITLRIELYS, ) ITxF
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BT7IA=RE) [FREADY A H(VEAPHRRRTHRFOREMEOEEILZRNICEET HEREE

L. 7PanV BB THRESHRETT e H D, OLEEBERICADE, 7OV NEERTHRES

BEELLTHETHERE. AT F D ADHREGDEL,
BE.KEIIFUORVHRTIFOONABRRATIFULUNDNAREREDIFERARFAERIZENTE.,

KAAF D RESEIZTELARENENH S,

Il. 3. —fRMLGERS
BEEFHIIFUDEBRARICETIHARSAURIEH AT L RO FRAR B (World Health
Organization, WHO) RUBERH L /ML ARINTEY . KNAREBRRTIFU O ERKRABROETEIZHT->
TSELLGHEANEZ, 7 LALEAS BREEFHIVIFUENABERRATIFUTIHRIE 3 IR &5
HEENHD, LIzA > T HABERIIFUORRICELT, BEREXIIZEERRATHSIE. FHTIE
HKEERENMRNICHEELTNSIE MFEZRBLTODRRE T TELICHEZE ST A ERVERICEK
LRENFIEOEE T CRBMNAEGELRETIENTHILEERLI-LT. BNARERAIIFLD
RERERUDNNEEHIIROEERUVREHICRIFTRNDEEITONT., FFERIARICH T5EY
HEHESBETH S,
BAEBREBRRATIFUOFBERBBROERICELT, TEDBEHNEEZSE(IC, dREBRVBRES LIS
—RNA 7 —RATRFATILELNHY . FAFRFELREIRELTIE, MITBEAEERERMBLRSHE
(PMDA) 4B T B EMEELLY,
> MEMEBEOIEBRKRITMEIZET2HARSAUIZDOWVTCER 22 £ 6 A 4 BFTEBEEH 0604
%1 8) (LLTFMICH SO HARS A 1E0NVS,)
> [\AFTH/00—EREERKOIHKRICE THREMETMIISDOLNTEER 24 £ 3 A 23 BFIHE
BEEH 03235 15) (LLTFMCH S6(ROAARZA121ELVS,)
> TEXESROBRABRRUVEERFTAZRBEOLODIFHERRZEEHABOERICOVTOHIFIUX]
[CDOWT(FERK 2252 B 19 BIFTEBEEH 0219 % 4 8) (LLTFIICH M3(R2) HAHE VR &S, )
> EEXESFERICETHEMIERSHBOREMERRT DODHAFI U XNIDNTEERL 24 £ 4

A2HHTERBEEFR 04025F 1 5)
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Z e EBEABHARSAVITOVTICER 13F 6 A 21 BHTEEERSE 902 5) (LU TTICHSTA
HARSAU1ELS,)

JOvIHEERILILEEROMEICETIEEFTBHE BNEXRRTOHERILIIVR—
N—DRRFIZODVTEER 26 F1 A 10 BfFHEBEER 01105 1 5)
M)RY—LREOBIFICET 2 M54 1ITDWT(ERK 28 5 3 A 28 BfHITEAEEH 0328 &5

195)
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V. NABERBAT I FUOEERIMICREDEENRITTZE

EREEIYTIE. BRARBEEERREICEVTTROKRGELDEENHDCEEZTRITEELT, K
HRZAHETOILEND D,

»> MHC XU TCRDEE

> BHREORIRURRY HiEs-Hia0E=E

> BABELETI—(TLRZH)DEVOFORIODER 0

V.. DFURROFERRFHEICES T 5REDEEDEE

WABRBRRT T DEBRARICBEVTERT NEREDEEDHTH. MHC DEEFIFITEETHS,
RRLAVONEFEDHSABRATIFUIZ. BHNET SEMNEREERERS /A VEOT7I/BESIIED
WTHREESh 2. BE. ZDOASABBRATIFUICEFNES MHC ITREALTEHORENRENEEHE
FTAHIER—TRTFRIE. BYD MHC [SRFEELE=H. R EAVGNEFEDOLNARERATIFUR

EbERBRDIEREEB M TIERIGL,

V. 2. 722N\ EBKRFMEIZETHREDEEDTE

BRREAVOGNSFEDBRABEL ETE—HERTOa/\UMIDWT, HBRICAVSEBMIZE LN TLE
TE—DERBOBERIEEAHLANTHIGERICIE, TOREBERICEIELZHY Tl TEHAIREMED
HB. 2

BRRLEAVONDZFEDEARREL T 4—ERT OV LETE—DORBHA ., LET4—~D
BEEEXELETI—TROVTFIVGEZICE T HEEDT=OZ. FERREBRICAVSEM THERNS
WAMERLEZWN. * XITBRIERTIEELEALOND. P TOGEEEF. NAVEERRTIFUOOMNER
FFHERICAVSBY TENGEEBEREZTTEUDT 2NV FOBERAERTHS.

—ATIUNI—VRTLBTO1NVMDERIT, BREELET4—RMERT O \UMIERTT O

NLDERIZEITAREDEEDEZEFIDLGNEEZ NS, LALEHG, FE DB CHRa~DEIR
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TIUNY—ZERTB=ODVAURERTELIGETIN) =S RTLETOaNVNDBEF. LETE—D

EEBRRAR UL T I—~DOHEEEFRFEOEEITOVTIELCFRRZRREHE T 2L ENH D,

V. 3. BIEFRESMOF A SIERRFTMICE TEREDEEDHZEDRAR

MHC BRUEHMINEICEE T HEEDMBEZMRRT 51012, REMED —HZEMEL-EEFHRETY
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CDK4, BAT=V  hAR/N— | BES(ZERT7I/BEIDZER TSI\ VERR,
+ 8. Ber-Abl, ETV6- ERT7I/BRIIE. ThEEORTFFD MHC LDFE
AMLT, EBEZEEHOHE | SHICREL. KRERRENGVRTFRAERICK
ZE#1R (neoantigen) & DTIRREINDELSITHEHIENH D, EEHIIZIEEF
ELEWVARTHY . BBHREEEL,
BEIFER R Her2/neu, WT1, p53 (874 | [ESHIRAEEEMBOVWT NIZELHIRT SR, Ein
B HNAED AYEY FREGEORECEGFIEREFCLY. BEHRIC
> . SART3. PRAME % BIORBRENEEMIREIYIZNLEHHET D,
AR LLEMED,
SMemR FOIF—+H. g100, HBEBREMNICRET 90/ 0E, BBEEM TR
Melan-A/MART-1. gp75. HELY,
TRP2, CEA, PAP, PSMA,
MUC1 %
DAL AHR HPV E6, HPV E7, HTLV-1 | AADREIZLZYIF[EVAILAEEDEV /NI E, Tl
Tax, EBV LMP2 % ARIZFELGW I Eh o, ERRFEMERERMED
=[N
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fE5 mEHR
EEZREEHRR

VEGFR2. FAP %

BETIIE BEEXFTAESEMECESEREIC
E<RBEYT DV /\VE, BEHFEEITLERMEN,

79




R 2. BT D20k

V=AY - B3R i
B4T [ INELET4—%FRT
BARE TLR 73 =X+ - HIEIEH K JIRRTFE [TLR2]. B/FHRRAKRYIILYE YR
LtET4— [TLR4]
R TLR 73 =X - #BEE B 3K K1) IC RNA [TLR3], 13%EK [TLR7]. Lo ¥
EF [TLR7. TLR8]. CpG 7)) DNA [TLR9]
RLR 7= =R k-RNA 3 ppPRNA [RIG-I], 7R') IC RNA (MDA5)
STING FA=RMORXILAFF cGAMP [STING]. ¢c-di~AMP.~ c-di-GMP
[STING]
NLR 73 =R - [E A E iE-DAP [NOD1], FK565[NOD1]
MDP[NOD2]. .57 FF [NOD2]
CLR7I=RM-HMBARUVERHRK | FJI/ILAY [Dectin-11. \L/\A—X 6, 6’ -T=
aL—k (TDM) [Mincle]
TN — e KERIE 7 L= L
VATLE sEKB TSy ISA51. ISA720
KeaBTTIIL Ty MF59, AS03
JRY—Ls &i@IRY—L
IN—T49)L R (SUFE—co—41)aR) £EE{K(PLGA)
2
Z D4tk YR=ZU$E Quil-A, QS-21

YA HA

GM-CSF, IL-2,IL-12, IFN- o

FEL-TELE

BCG
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JRY—L+E/HRRERYIILIEYE+ | ASOT
HYR=Y
KeppBITIIIL a3 +E/HRRRY | AS02
IWEYR+HR=>
E/RRRYIIYEYR+KERIETILE | AS04
=L
JRY—L+TE/HRRERYIIYEYE+ | AS15

HR=>+CpG #A'JI DNA

H+HR=>

ISCOM, ISCOMATRIX
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AR 3. NABBRRAIIFUOERREFHIIFUODER

Fo-a—FyrEH

B0, FAELTEMEERBADR

= RISHIFED

BREETFHIIFY BNABRBRRIITFY
EREM RENIHRED TR AR EREIFZESO)
RENRE FAEIELTREA NAEE
DVIOFREDIRDE | VAV (REHR) NEHRSND RBIZKVEGHRNBISNDIEGE
AR T4vk MELARTo (B NERS
ns
RE5EH BEEX(ED#[E DEENSRRTEE,
BEREDINE SR IIHEERAEIS XL BEICLOIBXIEES D REH
HIREIZHD
DOFUORERIEE | BHNEBLRETHY. RERER | Z<OBRMNIESHETHY. RER

PEIXEL EMEEBBA~NDORERK

D REMEIXH D

BHETDREICED
bl

FeLTHRMESRE

FeLTHIRRME R
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