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HHRERERE in vito BBOHTHET 5L ERBTHI5 . ERNLORMI“ESE, i vitro BE
& in vivo BREEEDREE BT LVERET DT EAEELLY,

1) in vitro B )

HROBFB U T Ly ERART B30I, 70— (HA—EIc kY. BRNS RSO RARBY
WRITMbLRFORE BRICHHERG . RORSTORES) SUI<B LT 3HBONAER
BT SLENH D, EDIS SHEEML CRS T BRNTITELTIL, SHEBMITE OB O BT UISE
BRURCERE-RDSS FORBRITOVTERET 22BN H D,

AR REVT RN R d, oz 72— I ENIC, o2 —HREEREh S
BECEIMERIHETHOENTHTHS, WEBRERLV: in vitro RBTHE, IR, CEH M
BEEMOBREL THALNIAENHIA. T AROHEERZAISEWLWTIE, SEERERONRELREM
MFRIE (Human Leukocyte Antigsn, BLFTHLAJELS, JiREETFEBA LIRSS, R34 BMENEA
ORRELTREEA T FARE E*mﬂﬁﬁﬁﬁ*ﬁﬂﬂﬂﬂﬂtb’cﬁﬂL‘f’:ﬁﬁ'{‘ﬁﬁ cEMRFELLY,

BRI RN (R OMEICIELT, LTORBAECEYRETETHD.

« HAHIUEERRB HRERY MO EE (OSSR AN =) @AY ATV EE
(ELISA (Enzyme—Linked ImmunoSorbent Assay)i%X i ELISPOT (Enzyme-Linksd ImmunoSpot)ik) MEE

B%

+  HMEMAERE:H FSUL, BrdU (Bromodeoxyuridine) . MTT (3= (45-di-methylthiazol-Z—yl) -2,5-
diphenyttetrazolium bromide} = &S HMRREO I H %

»  ISNERI RN BN CD107a REOINE®

o IR IR SCr I O MEW

i SAMRITHRBICEET S TCR RIZTF 4 T HRICHALRIGFHRE T 88 (TCR-T £55)
OHERNEGIZELTIL HA HEEARBTATOSILEZRET I8 EN S5 BEZELTIL. i HLA
class T R RILH HLA class]Iﬁﬂii‘mL‘T:ﬁ;ﬂ‘]ﬂﬂﬂﬁ!ﬁﬁﬂ!ﬁﬁ;ﬁb(Iiﬂﬁ‘lﬁlﬁ%ﬁb?‘.b\ﬂ
RROH B ALY HLA 2R/ 3N A SR REREE &L LRGN E RS 155,

2} in vivo HLER
@ HMEFLERNIER

LT HERIHULERRETANSY, AL 3B ERLC RIS EREE CRILIchH S
STFORAOEWRELFHETHIRAE. HORS R (ETILER LAV ET L 2B R {F
RAOREIFRTHD, LALESL, ERTIHPECFLOMTRESEEORERITLY, Bz 25
AR LIRS EN S LI R BT AR RN HECLHD, HPTARUNARISETHEROER
FEBHTOLENSD, T T MR KNG HET SCELIREORARICEY, DREMNREEL
Mo GIAXKR 1), HBETLISEENBUERTL. BUL2BBLitrOERERET SO ELSHS. 48, -
HAMOERSHHECRETEROBHOLRENFTSA TS (EBE 6)TLhHE, HEFILIZEUE
B 328N 55,

@ EHERBHETETLERUIRE

MRk st  ERIC S U S RAB RUMECI LIS FORBO R EA SR TIIE ERN A R
I7eH5— AR EOEEIZEL T, RETLTIRGFEF AL MBEEHET L ERVWIRE . BRI
TIRERICEFORHERFF LMW CER TELL GENFR - RER. HHAORE BB TH SN .
ok, BREELTEARTAOETLRPEERT 23RS Y. #5hIIMETBRENTHSLICE
By 30ESSHD, T BEBLC RETH I LY RETIB K HE 55 (Graft Versus Host
Disease: GVHD) AHERIIEME R B IZ4 B BR T IBEASH D,

45



H5E GARBIZEMTIERE
1 FREBICRTIHBRORZSE

RIS TRTA DRSNS B HIRET, SRS MR I EHRACAAREFORRERS
DUWT, EHMZEREh RSO - ROEFHNM. HRBANMERENL, BNET RS+
TELILEWHCHTT LRHENH D, SO . HENICTRETHY . MO BRI SL IEET. B9
B LERNAMECMTIRBREICEY, B55E0AME. B -HRNaOFRERUGRERIZD
WTHLMMITEIE,

2 HEhZE

TN RN ROKARIEE, BRENRT . PCR %, MEURERBNGEMR) . IR TR
- MESE (PET) ., B— R FROTIT R MRSE (SPECT) . #5471 A—Sn ¥ (BRI L I25— IR EFEMA
ELSRMERET AV —THEIZ LD in vivo £ A—L 0 B) FI= LY RETTRECH 5,
BRNBORES A RO REIEITONT, BEL-ANOBBI= ST AHERBEEEETSoL
&Y. FhERLMT SIS HD, B, 2BV ESBELLEBNNRATIE. BRETALFICLRRELE
EEORIROEADE AR SRNA ORMA~DSHE) EHEL . CHAET HTENRELL

BSY5ERAEO S ERE) CMERS X ITELTEATIRSICE. TOREEEALMIL,

HENROFHE - RERCRIETEREERT ILENHD, 7228 REMBITHEWNTE, NN
~ORENERTHY, T8~ HRMKIZHEVTE. UV ARF0HR~ OB ENER CHD,
FOTM . in vive A A—DLTETERRICEVTEFASHEREL. BTTHEEHNLMAEAN. HE

MR ARICELT, S5 SHBERRRE, V00— F AN -G THMISRH T AETHE.

Fo BESh-EROFRMEEIET OO0, RFTFLHPERAVT BELEERORAEB LN
ADRRUR A ERMALRFHNIN IS —ENMETRRTOLENHDS. 48, Tozss—HRN s
OREIL. REFET IS AHR (RCARR LS FREOF AR EBHLETIAERLEE
TLERWC, BEFZOBEDE. 51725 — RO SR, IEKRIEEOREH TR CHE
(##£7),

46

WX ENERBB

MK R O EOR RIS TH. MERRBTHOA LAY, RSt FOMEEREAIEShS
A, SRR ORESBHBICRL T, UTFORWEREL T, BULERT 1 EBRT 508N S5,
- HEES

© HRESONE
«  ERFE
+  ERERRURSEEONE

- HRESOERESH. HREICHLTIThHLSERAE
«  BEOBEEEREXCERMMEEOR LY |
. ﬁEﬂ-bh‘CL\%ﬂﬂﬁ‘biﬂﬁéhé')X?&U'\*?-f wHERHE #ili#f\fb!ﬂﬂﬂ*li

MAREREONBRBEFITE DRI EMHFSh BB T ORNENET LS ERTH S,
ERURICEVTHOAICRESA DR RECAR - HFEEHELTHRL, TORNLHRLHEEHS
ML T CRAQUAZ IO RIS SWTERT RETHDL, TO—FT. BAREREEREL M-
FRABITOLT, EEQEMETIIMNAE R CEEVB AT AR RS L £S5 Mz VESMELA
BWRZNTOVTLREL. REDQUAZOXNEYRL, 52, ThetT A TOMREMRL L TAED
BRRERELLENSTRAEROILLRELS,

a7



2

#%1 MREZOH—EOWN

MECAAARERERTEETREIRBBEOFF—3. BNOREFORADE. HEEHFIZE
HSUERUEENTORRIIERT S50, RAECH— LR ERREE: SRR BN THIE
BAHD, TOLN. 20T LAK, E-AF LB THRNSERKRIEKNICN 3 550 E
%, .

BHAHAOREE. RERBICETS T EROTM ST 35 TFRHA SSALHLA ISR,
CDBO, CDBE ) DRFDH MO, V- FACVEEERBICE S H 4 P B A= (1L-12/1L-
10 (3% DEEBHIC LY, MEERET S0 HAHL. T, MRRBERORSL, HERBKICE 5@
Fuv—h—(CD34, CD45, CD73, CD29. CDYO, CD105, CD166 W) DRBOH ML, @I HN (k) &
HE. R B EBH~0SEROER, BESRRBRSICEY. BETISENSD,

&2 FEERETEE T HANEICHTHERERLERBOBRITERE T <& AOH

. 1) TCR-T ¥

BERBICALLIS TCR QRINEN A ANISIEEBNL ALETROOAARETE, BFRLA-
S~y MR T S RN EC TR A BB,

HeLT, ﬁ‘bﬂ!ﬂﬁ&ﬂi#ﬂﬂtﬂﬂl:iﬂﬁa‘][:%ﬁlafl"5ﬁ‘hﬁiﬁf§(Cancer Testis Antigen:CTA)D
—DT# 5 Melanoma-Associatsd Antigan (SLFTMAGE 15113, )-A3 I2 45 R HLA-A2 #isktt TOR-T $ER2

REEE AT/ —TICHT SHERBRIS BT, DIEHERICHlAMTHT TS MAGE-AS family #2347
#% MAGE-A12 IR QBB TF RN HLA-A2 EITiBREh., 3507 TCR-T SRR - PR L1

B KRR R NEARELE (GIRXM 2),

Fio, MAGE-A3 IR RN HLA-AT )3l TOR-T HIBEREE E o1 AT /— T RU S Rt R M- T
SEERBISEON T, ERGITLE I MAGE-AT £2CRBILTLVELAS, (DRI S 45TH D Titin ¢
=0 MAGE-AJ B TCR A'RIET 57 /BENO IV M —FERL TS EME, DEOIREMIZEML

T (eontoxt—dependent, IT)HLA-AT EIZHRENT: Titin BEQRFTE —FLOWEFHRTLELE TOR-T

R A B BOR LI C LIS EY RO R A RELT- (SR 3) .
BT TCR-T HRROA > - S—F MR IEA T - 25y M EEE IS M SO LT H R L

ARG, STREIRY P HT SEAMEEN TS, I TOR-T R TOR [ZHLHRTE —

7-HLA AR CAR-T HRSAGEIMLT. MR TE T OB P/ BETS=o B0LE-TS/
MM SASRTFESATS BT IRBHICEINT, F— 24— AN EOMELE LB 0TS/

BREFNERRT IS MBSII(FIZU A+ 3) SIHXR 4, filsd, BRO HLA %ot iPs 4

Bah S MERSEMAET DM (R LEHEY . O 25— B0 R O RERHT IR A BESh T
H{GIFAXR ). PS HREOFAICIZMMERT A5, PIURAY Y UEIE UAPERSISE R TS0

O . BN TRETTIETHY .. Thi o §ER TOR-T #1BE o —# 0 CAR-T ARG O MR- BIVTIE.

REEICMTIBRT 20— HIBTIREEN S S,

2)CAR-T $8R

48

AREMEEDI CAR-T HBND TP AR RO T/ 70~ FNES SRR LI R A H L TBS
FRIZBRSh-EMHATY REHE (Human Ant-Mouse Antibody :HAMA) DM EF B 7+ 00555 —Seawdy
I~k ARFALRBERORELLH (508 5) £ T, CAR-THRICS R BERO KNS LA -4
— U BERIEA T =S o IR RT3, i CD1S-CAR-T HBISGEICRONDER B Yo Bl %
4>, 3 Human Epidermal Growth Factor Receptor 2{HerZ/neu)—CAR-T $BRIME C RO i-BoR ML FilgE
(E¥WLEITH DD Her2 KRR WD) ERELEMELHD (IHIHR ).

#% 3 TOR-T $RMKIcEITEREAN TCR- o SRMEFHROME

HE T #@-EALV: TOR-T MM, TR TIa B ER . RETRATLINO T @HRMED
REHE TOR- o SHEMA TS EMA TOR-of AHEOMT, RELAL: o BIOERAHNECHILICEE
¥ & (mispairing) . BFE. CONEE TCR-of AMETFRBERALEEEERAL TG 54T, TOR-T #8
MRAOBEREEEERT S APERLT LN TES(BIHIR T, 8),

B 4 HLA REFRAREFLTORICE T EEETE 15
PRI, EEISE AT . BRI, B, WA RS0 RHAIC R R S H R BB SN DA
BRI TS Wilms Tumor 1(EITIWT11&LV5, ) 8, EFERSROMT 9555 EO 7S /BEFIHEN S

© B WT1RR TOR-T IO THEME, BISRRISHT 54 S— 7o REISHL T, HRETD HA %

RETEALRETEVOAEALVTREE RN LSS S (G AR 9) . HA EKETFBA LS
FRTIAUL —BMICERR - RHEEL, EHLERTOILO 0. MREREEMEShTUORLIER B,
- 5—F ot BEOREIEFHITHE. K5, TIAOHBR CRET IAMBLAIMBIEL, 8
ST, &YRPGEBET LV IROERYRH TERTHELEZ S,

#X5 MRENIONS _
EENTOEEI(EEERERN GO EEAR AR ELE T AEERIC>OTI(FER265E8 A

12 BHTRAMS R 0812 ¥ 5 B) IS LBECBCHEIN, TORBELTU TORSEAXILAE,

+ JHERRRS (RMUuOR, EREE, EHE, I7-/ i E—X®) LB S HE LSS

s BBICEEFTERREMADRE

. BRI AIREBATIRG

+ BOHWOREICEYEROTNE, B RIESEERET R

s MENAHCEYEBROMRIL, BSHEREHEERETIRE

#$%06 XRAETONELFREOMELDN _
WL, A#3/—TIZHELVT BRAF, NRAS ¥OFRIREFOFELTHLIOB RSN EESh TS
(BIFXR 10}, '

$%7 BESNEITz/I—ERORME, BANTIEORER

BET O RABIRENET DIy S~ BT RS ERO LS D25~ T EMA T BEILY,
BANRIEERIET STERAIIITRTH S,

49



E) s

[

. 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 AJ, Grogan TR,
Mateus C, Tomasic G, Glaspy JA, Emerson RO, Robins H, Pierce RH, Elashoff DA, Robert C, Ribas
A. PD-1 blockade induces responses by inhibiting adaptive immune resistance. Nature,

. 515(7528):568-71, 2014.

. 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 CJ, Stewart
AA, Restifo NP, Quezado MM, Alimchandani M, Rosenberg AZ, Nath A, Wang T, Bielekova B,
Wuest 8C, Akula N, McMaheon FJ, Wilde S, Mosetter B, Schendel DJ, Laurencot CM, Rosenberg
5A. Cancer regression and neurological toxicity following anti-MAGE-A3 TCR gene therapy. J
Immunother. 36(2):133-51, 2013.

. Cameron BJ, Gerry AB, Dukes J, Harper JV, Kannan V, Bianchi FC, Grand F, Brewer JE, Gupta

M, Plesa G, Bosai G, Vuidepot A, Powlesland AS, Legg A, Adams KJ, Bennett AD, Pumphrey NJ,
Williams DD, Binder-Scholl G, Kulikovskaya I, Levine BL, Riley JL, Varela-Rohena A, Stadtmauer
EA, Rapoport AP, Linette GP, June CH, Hassan NJ, 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. Se Trans! Med. 5(197):197ral03, 2013.

. 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.

. 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.

. 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: §43-851, 2010.

. Okamoto S, Mineno J, Tkeda H, Fujiwara H, Yasukawa M, Shiku H, Kato I. Improved expression

and reactivity of transduced tumorspecific TCRs in human lymphecytes 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, Borini C, Naldini L, Rebar EJ, Gregory PD, Holmes MC, Cooper LJ, 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

5, Mineno J, Kuzushima ¥, Tkeda H, Shiku H, Yasukawa M. Adoptive transfer of genetically
engineered WT1-specific eyiotoxic T lymphocytes does not induce renal injury. J Hematol Oncol,
73, 2014, ' ' :

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

of cutaneous melanoma’ an area of ongoing research. Ann T'ransl Med 3: 24-31, 2015,

51



B %

I. Wi
E. A AABRIOF.
I. 1. 29FA4K
0.2 Frasivh
. FHAH A0 8 BN FRES

(4]
-

o

[3)] [}

o

o
~

o
(-1

WRARIRIIF - F o280k - - S e | -
;FE ﬁﬁﬁﬁ 4 g:/ 2 I 3. —MaYa% s : - 59
V. KAARAT 7 OIMERHEICREOEBENRIETEY &1

F. 1. 90F RROEREREIC ST R EOARORE -61

V.2 722U OFEEREICS T R HOBROET 81

V. 3. REFREMWORBIZ L SEEENEIC SR EOAEOLTOUR ——— 2

V. BHERHEER : 63

V. 1. 1In vitro BE& . 63

V.2 \nvo B A . 64

VI SRR S 66

VI 1. ReiRERE - : ‘ 57

VL. 2. HEHSEERE : 67

) V1. 3. RESHERR : - 67
. VI 4. SRR ERERE - 69
VI. 5. SREZTEHE S A AR TE R R 68

1. 6. AR B : 69

V. SEEEREMBIEI . 76

W BER ' . 7

IX. FAREIREA - 74

R% 1. TUEREBNR —— 73

M2 EHTIa0 i - 80

R 3 HWAARBTOFL LERETHIIFoORR ' 82

52 ' . 53



1. %

BERICH T DRAEE ORAL A, fJ%ﬂ)%i-mjﬁiﬁ‘#&mlﬁﬁiﬁiwﬁﬁmﬁﬁ‘xfé(&tl.
THAIEMBLNERYDIHSD, SE TR BEMOEERESCEOFEIREERBRLLTEGESH.,
MR BB EEFALIAAARETHENASEAEONR DA CREIEA TS, EHAH VR
TRYESHAERATIFLAEETO—0T. RERNWMARELERST RO B NLCIRMERBITRS
FHILITLY . NEHRPASEBELBEFRNICEAITHEY 6:&’25&9-‘:‘4‘ B TOERELT. WK
BFROGESCEILIENE-ER - -BRONM. £FEAMOEREMHFEILTULS,

HARKRD2FLTRALLhBIIFURAROBRIES R THIN, AEBHTRTFRIIFL, 4
NRORDOF BRI OFRUNMRTIIFCHETED, R TEATFEIIF O MBI RHIRAT
(AF3.% ﬁaﬁlﬂ:ﬁlaﬂﬁlﬁﬁé@wb‘&i&ﬂfﬁ'7b-‘f:nh‘ﬁiﬂi'c‘%mﬁéhé:l&ﬁ‘?ﬂéhrb\éh

BEICREE NI A AERATIFL OBERBORMIHT SHENITND, KABREATIIFL0
BECLOERGHREREEOVAZIFES TEOIEMNTESA CLSLOO. " BERBCHIEARIT
. EMTEBIZE Iy —AREMNTHE, P FOT 7 9F - AROBHENEL. HAOTFUa VR ToF
LODREMETIA. TI AW RTLERE ) EHBT AL EST, AAERBTIF ORISR
ERUDDERD S TANEERERTND, ‘

I. RAERBBIIF

MRASLRRATIF L. BRBMRR (X2 A0 I RLES R RAOEELEERRT D007
SFARRESATLD, —&B‘H:;Tﬁ‘vﬁfi[tﬁ%i’aﬂm'5'79‘-&:5‘1!3‘].‘:‘4’61!;!ﬁﬁlﬁﬁlwwﬂ
LR SOTERMN &S, RN NMERIRENE1ITRT.

HAKRBRTOFUICEFhDIT O FOARE, EHIcRESh -, HRIERER (ELLTHIBRR
007N RASh, TOMMABTLESAT. 8 15 15 BEREDO7/RALRIIEF—FA
FFRERY, RS REFHEHR (major histocompatibility camplex (X FTMHGIELYS, N HFR T X
K552 [ AL NAKELT, ARBTERORESRTENS, 008 BHEF5—T MMEL C04 Mt
AL 3--T MERO WIS TS T MBEBEE(T coll receptor (BLTFTTCRIELYS, 1) X, FhEh MHC 45
A L/ARTFFEEHERUMHC 43R 1 /&7:;##3#’&%#!991:2&1'6.. TORR, ThE TEBIEER
b&h. MBI MEY, ﬁﬁﬂﬂﬂf:ﬁﬂi'@fécr‘_'l:J:Uﬁﬂiﬁ%i”&%ﬂ?%:b#%ﬁﬁéhé, :IEC
0DB BMEES—T BIRIZT O F RN EN TV EDERLIL F— TSI FEERTT SN IE TR
TRUEL. CD4 BRIEAIL—T @I 2—T A (nterferon (BITTIFNIELYS, ) )~ 7 oA o d—D 2
(interteukin (B TFFILIELSS, ))-2 FOY ATV R ENA O BERLT CD8 BtE5—T BROK
EEMWTD, D4 BRIEAL/ T #BEISIZ, CD40 Y27 >F (CD40L) R U CD40 SREALTRRATHRO
FFRREEAY B ORISR 6 RFEEE T SMELHD.

&=, HAGARR '79‘)“/[:‘!1'79?Dﬁlﬁﬁ‘lﬁﬁ‘é‘%ﬁlﬁ‘]ﬂ&R;-’ﬁ:i—iiﬁ'd'éf:m07-‘):u kA

© AEhATENBL, RENGT U2 M ERE 2 (TRT. TUAAVRED ST AEA RN T SRR RS

BEOIER (Th1 T, Th2 BXIE Th7 BRRGER) SHREEER5TEA S,
.1 P5FUHE

TOFUHREL TATFFHRERVSHAERBET I F A RABACHREh TER, ® ATFRHR
HABEOZNZ LY GRS FERRERMATFERRITATE, LWIhdZ T ¥R B TaEEh D,

55



BERAATFERRIIRNTE —FAIFECHY, EOREL. D8 BMiEES—T BIROBENEENLTS
WYL S 11 PE/ERBRERE. CDI Bt~ —T EROBENLEETIRS 1L 1255 17 PE/BRK
EBERTHD,

EMATFERRIE . @0 SMBEORNIE F—T R T FEEEL LIRSS h i R RN T FE
THY. TOAKIE 20 b 50 PI/HREEETHS, REATFFARO7S/HEN . BKEEERS
AU ROER7E/BRINTHLIRS . HROTE—TATFFEREL AT MR TE/BRATHEH
B#tb5. '

SUAORERIL. 2RI ROBEMBRRS AIRTHY, EICRRI S/ ORELTKRRN
FERLTHEESLIILH S,

E#MAIFFRARERRETERICRUREATIC, HRBRERBEO MHC CIEER ST T
ThD. —H. BMSTFERAR T/ ORI, MAC [SEESSTERL D, ARETERIZRY
BREMRIC. TORRABTCIUEY—LAOTOTP—E, R7F¥—¥, HRAROTOFFI—h, AT
FI—EBIESTIE T T FRALEENS, '

T RO, AUYFFREARIE AP REED—F TS DNA RIZ mRNA £#5F SHBTIF(DNA 7
SFURIE RNA 75F2) SMRERTO S, ShERETIF Tl B5LI DNA XUk mRNA ASEIRIR
HPOCBRAXFHRNICBTLTHROATFRRRRIESL ARARNSEEhILENHD,

ATFFRER G AVRAR (BEERREG. ) EEN, ELAEAFFRRRR L4 R EE—
F¢% DNA XiE mRNA 2WALARBET M (CEISHHRER) . BRBMNRRL AT 20EaRaE
ETFLLEERT IFAMREA TS,

ERSERRORRE VAR H S REEEICTAAENHS. ST BAOBEOENK
B RORBAR R CARN-FET IENFROASSEEERL LT BAOBREZLICALET Y
FURRERBVATEIHENAAMAT 2F 2 (personalized therapeutic cancer vaccine) IOBRAEFSTI
5. AZIE, FHARShENEOATFRHRARODIS, SR ENEELBIIFRRAREEEOERET
[LEOTRRLTRE T DATFEIIFL B, R~ ARG EREZ AL CEREORRIEHO

EREFREL, ERESEECEIRHLERTFHAMRIETAE-FT3 mRNA ERECLICERLE:

BHAGRRATOF LTRSS T DML AERA UO?Db‘MﬁEhO'sB%o o

56

I.2 F¥asivhk

7-‘):;:\‘%[3:. JOFUICER. AFRRERERANESTOIEICEST, 7FUoRRICHT ANRNR
FOEENES SORORBTHD, TV WL, ECBRREL TS~ REBETY /=L A7 L
[TKRIERD,

BREHFL 74 —RBEHOFIaAVRELTIE. BN, PR, KEROREDOMER SIS
T SHRXT TN OEWMES DN TING, ChEESERGED— A THIERRBEHERET L
T IIF AR T AN R RS EEMET LR NS, '

FYRY— AT ABOT S RELT, FAESY AEERLDES BRME, Wb ARTTA A, +
/570 /B~ E MR BRIZE ALY R~ A% 5 S, ThBETIF AEORRIE, Vo SEE~0B
ﬁm;ﬁm&amér:;z.va;yﬁmﬁmw;&awgﬂ:an DIFLREICNT SHROREL
BENUTHLEROND, '

LALEAS . YEFY =2 AT L7 S0 AR DA TINVET LSS AR AR EL T4
— 1 -3C#%H35 NACHT, LRR and PYD domains—containing protein 3(NLRP3)EEHEL 4 2BA BRI L. &
foo ECCTUS U= RFLBT Das i EE R SR Tl KR T T L 3 ISRS BB TS R
REFRRERT, ERRT SEBIBILESTERTEY., 7Y M EERRELAT S—RELET
s {Y—s ZF ARICR BT B IS T LA R BT 5,

. MEOT Vs h, B ARREL TS RER LT WD AT AR EEAE DA TT
TartUrEBRER TS, ' '

U B RIABIRA RIS R T B (hh A S DEBEES  OREDNAARATIFUHT D

FOar vk ELTALGHRTINS,

57



WO *H4 ¥ A0BHE BRRE -

m1, HM

FHAT R, FRAAERAT 77 OMBICBLT, SE 2R, MEERBZUFHFIFICL->THR
ZZIEEEEEBRE (i vivo BRRU in vito BRE R T, ) OREICE T OHE L RO OO —BREER AL
BT 5. FHAFURATRENEIHCEIVEERERBERET S0 LcRY, A AARB7 7 0%
E(RERE. HARVEBEOREEST. M AROM ALY | R~ O #4817 BRI O R TR
A LERLHIAGRE DOFDYENCHEIRRSADILNEREND, 05, FRERRONE Y
RIRLTIE, BRB R(MBEOHA - ERAMWMMO RN EROER) ORAIERELDBENRS S,

IL. 2. AR
FHAL VAL HAARATIFL ORBERRISHAS S, KFA KL RITRTHARE WX HE
WA BEDBEEENLLTRAVSNENAARAT T (HRIDNEENEL TARRICALHL0E
SE, ) ERREL, M AEHRELTHADREFHOLHIRNDhSHAFHT S5 EHRELEL
EIIZEH HAABRAT T OMBRREREL T, $HAF > ROARRBIL. FRASTFE, K
| RTFERUEA I ORETIFRRAN S A A ARBT ST ORRERBES 5, U8 /7L RUM
RIGFUEEHAF L AOHBELLL, - . .
FHAHURIE MAERATDSFU BT D2 S SRS EBELLRBOVTheNRETFE, 7
ANVFESTNABRAZIFELT, FOTIFAARIST S v SR ShTLSLD . D 9F U
FIS7 S MR S TAY R ISAR RS Sh L OENRET B, T, LTEHAOL AR
RATHFLERL. KHALADHBRET S,
> DOFURRRUT CasivOL T b EERERIZ S ERTOLLVES _
> DIFURRBRUTZa Q0 Th XSRS ERERCETA TN, FROHESEEL
THRT AR, ‘ ‘
> BRMONAERATIFLORE. BERGRRNEESNINE,
—HOBRREL LTSI REW T2/ (oHEREHE (tol-ike recsptar, SIFITLRIEWS, HZHT

58

7R LR OV AP EELRRBTENE ORMNOFHLEE N ERT S ERER
L. P2 VBRI R ERT LA S5, S5L BB R T8, 7O U M MBI TRER
EEELLTRRT SRR, FH AT AOHRLEDIN,

L8 BETIF L RUEIT 572 SR BT ST U O AREREO EEERBIZ B LTS,
FHAS U REBEITCESRREN DD, =

.3 — ez
RBREFHIFFUOERERRBICRT AT AFSA Y XIEH 14 2 A5 T3 % ¥ (World Health

Organization, WHO) R U EEMH /NS ARWELTEY, SAEARE 7 ORMERBROHEICH-

TEREGIBANHL, TP LaLagdti, 5%&*&5‘0G?Dtbf&iéﬁﬁﬂvb?‘/?liﬂli 3ITRT &S
HERNHD, LIAT, BRARSRATIF-OMBCRLT. BERRXIERARTH AL FRTE
G EMAESERCHFELTVS L RRERAL TV AR R T TS ISHMER ST 5 LR U EIZ S
éﬁ&ﬂﬂﬁﬂm#&?fiﬁmﬁﬁﬂﬁﬁﬁ’&ﬁﬁ?’é BRTHLELERALE LT SFABRATIF/D
REMERUDHERDIIROBERREURSECREFETROOEEOLT. FEERRIZRET5EY
BRENLETHS, '
HAERATIFOFRERROREICFLT. TROZOWESEIC, HREERHBE LIzy
— A r—RTRMT IHES Y. MENEIXEINL T, KT TREAERRENRES S
(PMDA) HEH T HTEARELL,
> ARERNROIEEREE T 5SSOV TR 22 % 6 B 4 B RARES 0604
1 ) (SUFTICH S8 H4K5 42 12003,) '
» (B4 7o/00—5BERROEREKISEFEREMFEIOVTIER 4 £3 A 23 SFEFHER
AEER 0323 % 1 89) (LUFTICH S6(RU)HAFS A2 1&405,)
> TERLEOEFEME UCHEREREAKOOOFEEERSERBOREIC DI CHH /4]
S2LTOTR 22 41 2 A 19 BH T EREESR 0219 X4 B) (ELFTICH MIRO FAF A 1S, )
> IEXMREICETICMIERERBORSUEHR T SHOHAH A UNDVTERE 24 55 4
B2 B ITERERESE 0402 81 53)

.59



MRS RESBH (F 512100 TR 1325 6 B 21 BRHFEREREN 002 %) (BUFTICHSTA
HARS A2 1E05.)

.
IOy AER BT L EREOMRIIET SN EN ML BHERRFORRYTL I a5~
H=DLEHFICONT(ERE 261 B 10 BHHTEEEFEENOE 1R
PR — A RO BMSEIZBF BH K542 2O TR 26 42 3 B 28 B MEERES 0328 B

198)

60

V. KAREET Y F o ORREREICREOBESEETEE

EREEITIE, BRRELRR RISV T TROBSER ORRNSDEE IR BT, KB
RBEHET S0 EAHS,

> MHC RUTCROER

> EMHNOENRURES SRS EROBN

> BIAREL LT S—(TLRH) DR EORTDER "

W1 DOFLEROEEENSIS SR OREOER

A BRAD ST DRBEMRIZ SN TR <ERBOBEOH T, MHC OBBIHIRETHS,
HELRLShIFRONALERATHIFL, #m‘:ﬂatl-sms;tmawwnmvs;nmu:;ﬁ
WTBHELSN, B, TONARRATIFUETRER MHC l:ﬁ%l;cé_ MR RRRATE LW
FTATER—TRIFRi, D MHC l:liﬁﬁu.:l.\'f.:ﬁ). B AL NI FEOS AR T OF L
ERERIBO fEREMTIEREL,

W.2 732/ OXEEREICEH SR EONEOES

&EEJ:HL\'Ehé’FEa)E REHELSE—RERF a2 MHIDT, nﬁlcmt\én&l:m\tut
B ORIEOREZEAREA TS EREITE, £ ORBIERIE SN THETE TR
53,2 | '

BF LAV SRS T RO ERREL LTS —RERTPSa b, LT S— ORI, L T5—~0
SR AT 5—FROL T LEASIHH SRLOOI, FRERG RSB THRLR
WAMERLZL, ¥ RISEMIERT S MALEIS 0D, D TOBAIL. SALEBIIFIODHEE
HH BRBISA SRS TR SRR AT A0 TS U O R THS,

— B T =S RTFLET 5 OR BT, BAREL LTI RERT V2 VIR TT Oa

RAOERICE SREONEOBRMI IO EETS LS, LALEAS, HEOHNOHE~DORRE

61



FU)—ERRT BIDOUHPERT HIINTV I —VAFLBT Lo it OFE L, LT 8—0
RBBARFL AT~ DRESEEFOEEIT OV TERL THERERBEH T 20BN H 5,

V.3 REFRERWOHAICLOHEEEREICE RS0 EOEFORE

MHC RUMMARIMTIHEOMAEZRAT 202, REBEO—-BECMELSRIETFHE R
(BTFTRERCMEBIIENI, ) FHREA TV S(EN MHC RETFHARY. CHARREFEARY, &
F TLR GREEFHABDE) . ™ ZhoRERCHEBRZALIILICEY B AERAV 7 ORAEE
HIFSRBERM TESARENLS D, L LAEAS. RHREMHMER DD EIEL W RINGO WA ZHY
THATERUBMMOURIED K0S, REREHMEMIERL IR R SRR A RS h 57 — R EBE
BEERLND,

62

V. BhEBRATIEE

BELAVSASFROAAGRADIF OHNERTIHIERORRER. REOBEQLHIIERT
350, LAt T, ﬁ‘bi’a‘!lﬁﬁUOTDQ%J;JE!ﬁlTéEEIiﬁTL%ﬁEt‘éh&‘-t‘a‘ﬁ. ég&m&iéﬂ
l&w!ﬂﬁ#ﬂﬁt&‘ﬂ%l:rtﬁﬁéh%u Bz FROERSF FREOREWT a0 ERERT.)E
i‘T%il‘/v;"é‘ﬁFéU99‘3@&‘%1!#&‘.&@75‘&5‘&&@’77$>(ﬂiliUD?DﬁE®ﬁﬁb‘ﬁﬂL'CB'-J.
ﬁ—@ﬂ'ﬂ-ih.—bfﬁl—ﬂ)T“)m AVRFERLDEER) TBLTHACHT AR MR FISERELT

LELNARERTSFU DA, BHERH T SRBERIEL . 70F RRAORH . BUST7 U1k

RUSIRRAICOWTOR YIEEALMITEENRELL,
TS, MABRAT 7 RIS AL BEL T SRAISIE ICH SO HAFS AL REX T, BHRIED
HREMBT B EMLEL,

Y. 1. I vitro B ) .

EMERMREERL: i viro RIKORHIZE-T, SARRETIF OEEREBNTETIZ0Y
FURROBM . ALET D2 RIS OB S HERTT— s o h ST DS, S 6
ELAVShEPROHAARETIFAZLY in viro THERLIEFTI 25— BIERLT, CHESI
HTBRERWOEITRIENH 5. 7 V2 UM EMOIBA RIS FL OREE, 72 U ER
DBBUBE i vitvo RKORIIEYRECEDTNMBEH DA, 29 7V UHzkoTHE in vitro BB
TORRORBHBRCRURE LD,

BHEM T ERRITHT Bin viroB B TIE, S AARAT SF N R EEEEHRWT DB CRED—
BIZOLWTORRARRETSHS, Chdb i vitoBBERL T, BEELAVORSFRONARBAT 7F
LA ENETHFL HRME ARSI TRBR R I E MBI RS AL b —T AT
FRERRT BEFTHRAEET SABMZOLT, REAIEABL NS TRSS S, UTFIHHERH
1 BRBI=E Bin vitoRBOHERT, ' '

> BARRETIFOERELLARE TR LS ARER RURRNT I 08— BROE
1A RSB (E R BN S DR TR RATEROBEN., KRS RNCI TR (70—

63



RIS DERLL, MHcMo‘?Fﬂéﬁ:!:ﬁ?aﬁﬁkémuf:ﬁlﬁﬂﬁ:mm#&wﬁ) -
FianvrtCholzRIET EREST,
> TR RRETAERO SRR R EE S ORISR IROE
{iL#¥),
> BARRBDIFOERSLERRRTREROTIF AR ROME, P i bMThizE
FTEEEAT. A
BB in vitroRBEEL T, 22/ A0 RGN, BYEATFRRERRET oL D SREBETS5 LT, 5
T REENERBREN I Sh OO B S,
Fh EFOERAR. ERERBEUVRLHICE SRR AMEHRL 75— O MBSk
RIZOLT, RARBIEPREN LA L/ IO T T RIS L5 A0RLALTONE, 2ESER

PCR., RA Y07 LA RIL/—F LTy mRNA LA TONRHIZIVBEL AT o EAEELLY,

V.2 hvie Bk

B LB B3 FROMARRATSF L OBHEET T ERBITENT, BMEMLE in vivo BET
ORELRZEOARDET CEDRSETERCHIIMNVESR) . CHARORIIEE S, f?lm?s.l;
BEAIESVTRHEWEDIF AR U FTER? 7FRR 1IN, ) 79F AR TABIhAET
L2 2FARRAHRT N T20%) (BFTETATOFURAILNS, IRIEHRERCMEBBIER ALE i
vivo KB CREBMNTTRELC LA S S, MBS BE R T AR F o RRERLSRSIE. EHAR
D7/ BRI EIVIFUORRRUVEF LI IFRBEAVORSGELBLT, HABRATIF0
RERERCAREHRELVEDICHETESARMESNHS. LOLEYS, HRTIFURBRARUETF L
TOFLRRERWEAARREAD T LRE ERAVS AL FREONABRATIF EOMI. BilihE.,
THVRECEAMRNOEE, B -HRRTONBISERNS STV TRES 2BENSD,

B ERLShDF RODAERETIF o OFTFAREIC, in vive BEBTRALGhIMMIZHELTHER
HRFLEORENTHREIC—TRIFLOTI/HENFSTRIREE, HEEJ:EL\B#L%’F%GD#
AHRAD ST OALERF T DRBIT OV TRME AW RGN TR RN B 5. *° LALEHDS.

BABRAT T SRR SHRNE R EOR MRS O RADE BRI R SRS <
ROBBAELERELL £ T, HBES ORESEERT SRS BD,
585, invivo BRIBISEL TREHRERL S 1. REMORE Th b HAARATIF DR
SRR LY SRR N ST R T BB B S,
HMTFISRT OS2, hEEA I ARRIZBETS in vivo BEETIL. SARBETOFLOH
7 (AIBR ) X3 R BEIE BB RS RS S E) o CORBENTRARE 155
B. ‘
> BAARBTIFLORBICESROEEH SHERSR R, 1540, I35 - FRI0K. B
AT, SR W),
> BRARRATIFULRRT SARBROKETEORE RS, BERE) . K (WD,
Th2 %) hiﬂﬁmﬁﬁ. HE%) . Sho P S ASRETIF ORI RITTEY.
> PUAAVEOER (HARRATOFUAERT SR REERGECRITS B8 LN GRS
FR~OEE. TIF AROFAMBOTILE)  FREOWT o o EAOSREE, ek
RIS OB A hA> O RERORESN 5 A—SERRAIIHET 5oET. RSO
BT MR B S L5 S, |
DHERH DB RS S BB TR S B0, AMARRRAT T ORERIELNNITE S E8
RUBSBEAKE BT EoEMS. BERBTFEL TSRS RBRUES Su s EHAINEIT

-BBHENBD, ﬁ‘&iéﬂmvbi‘ymﬁﬁlﬁ'ﬁéﬁﬁI:ﬂ—‘iﬂiﬂﬂ&ﬁ?&%—x&‘):—wtﬁ&li’é‘ ERER

TELHAMEELSH DN, iEb‘hﬁtﬂ!‘Gﬁb‘hﬂ&%&&ﬁbﬁtﬁtl&&@I'H'C‘[d:. BEHMRURE R,
AL RIEFTEWCELSECS AR TR D,

65



VI. FEESEREEERR

POFARRIZOLTE, AR EOEEORENS, BE LAV FEOMALLRAIIFUIZEE
h3ToF ARV ERT HRANGREEEICE TS (LTI 4 -2y 1205, Y 2RI
Bin vivo BB CRET S LERR L TERBTHD, LTSS, Hﬂi.tm{.\b‘;ﬁé’i‘ﬁﬂm‘h}é:ﬂfﬂvb
FUITEFEhATHM X IRTBUCOEE. BELLWEEEA~AOV7FARROERFICE SR (5L
T 7- 5= oM 105, ) i, in vivo R CREE TE S RIREMEASSH D, 1

FoaAnvFERUNABRATIFUCHENT, BRRELETS—RENT o/ SMIDNTIE. B
H2UMHITEITSLET - OBENBLNTHY, IR ETE &+ R RIS N DIBFITE. L
74—~ ORI CE SR EONESTRTH S, TUI N~ AT LBT S22 DNTIE, BEO#
B FHERA~OBIRT S Y ERRT D=HOVHFERN T LGRS LTS —ORRAOCEEE
HEOWAEITIET D,

TEanRNETOFRER EERBRIERY, BATRGL, LOLENSE, HAEOBLT Sasivth
(HROFAMFEENL. REMECHTIMBA TR BEATELS T, TORSILIBIEENTLEOTM
FERBTHLIFILAVHERLSRSICE, 7P v ERUNAARBAT T ORECECS ML
RIELEBRRT SO, FUan R CORNERRICEHALIICHET AT LA R ELL.

EEEREMERICE TRV ARATIF U ORROBBITOVTE, 29FVRIROFT-8—4 vt
EEOHERET SRS IE. 20F o RFISOWT T EOMERE A& (mg/body/E R 1T mL/body/B) £ &
1 RRELERET D, TV MIDWTE. FEOMESR X (me/body/E XL mL/body/[B)EE
T Fﬁluhiﬂi“f%ztb‘ifu.\#.lb‘-IM!I:.l:o'Cltiﬂﬂﬁ#&*ﬂ‘]ﬁ{tb‘it‘tﬂﬁ_ﬁ#@lﬂi-‘_t
ﬁ*a'oéo EOREE, TP U bOFHEZETNT ICH MIRDHAAH L ARIL ICH SERDHFAFSA4H8
BLT. BRRFEETS, _ﬁiﬁwﬁﬂiﬁ#i—;ﬁ LR &I 2iA - Sl h TOELREEDORWT
DanvtoRsk, 3 AR EERITREERETRHL, HEERERO IR, REMEORRRE
(7"/’11ithxﬂﬂiiﬂl:;%l;,l)wm‘)ﬁt\lzﬁﬁﬂ‘%ﬂ\ﬁﬁ‘é‘né. DOFARRRUT S ih@ 1 B

SRS AR RS MBS IBSIL. ALRSEREAVTHROBEISRET 5L TRTHS.

66

AAVBRERIIFOIIFARRRUT I rOREMEEL. 77F AR T REREOR
REUT S ERT AL E 78—~ ORBROBAFILTRT O BB L LT, A
RULEZ D 1 AOMBAEAEOTHIS, FRAOFRBFERLR S HIZRT 3MBAHHRSATUEL
FREOWT So i EBUAAERATIFLOREISIL, RRELCH >SS B0 2 o
BeEAL R BB EMEICS DI LERN TS, P9FVREET VoAV M RAILEBORETD
TFANORFISINTREMLEEES VRS, 2 HH OBW LT VoAV MR CORELTRTH
B FEOML TS UM EACHARRRT ST ORSEIFEE | BOMWEOH TRES SRS
. EORUEETI LA BETHS, EFUORBHETIRT SREI, TORSETTRESSS.

BLEEBER T, S ABRET ST OMEN B ORENTIELTS 5312, KA BRAT ST 0%k
BER e EHEEEYCHET 52855,

VI 1. B2 AR

REMERERRILICH 88 HAFFA2( ICH M3(ROH A H A ICH SIA HARF1 B EICRBSND,

— B, SR EELE RIS A AARATSF L OREOREE . EMC RS T BMIcTH
NBETEB. 1AL ICH STA HAEIAA IR DT 17— HRE BT LS BELE T, 20
iz — BB RRO D TRET 3L TR THS.

VI. 2. HE S RiEREE
MRAGARAT2Fo O MBI SXEOIMEL. ICH M3 RO HMH VAEBEITRN T2, LEHREEEY
RS EAREO—BELTHET IS LEAETHD.

VL3 RS HIERR
FERE FERRIS OV TARRES N 3 RS B ERBIALS,
FanvFMERT AL TS WIS RR T SR EIL. LT — O RAHREURERET OEEN
KEBTHSD, FRIEOBMULT P/ U RERL SR, Eﬂﬁﬂﬁ#ﬁﬁﬁ(M#&'{ P REOERDE)
FTICET BERBTORGOF A REMBERS LI TIAEA ST, 5. DEICLTRABE

67



HRORELRMNT<ETHD,
BEBMETRE R r Sa—LIS 20T HRiBAETAAORESIEICH 89ﬁ4'|~‘5*{2/’£-##l:’5&
. BT AENTTRETHS. EMSAOREE. TOFARRBUT S OWMITHELTICH M3(RDIH A
HLARIKICH S8R HAFSA S EITHETECEMTRTH D, HEAYr Sa—L=o0T, TEOH
BRI MR Y LM 5 &SI T BT LRI T T, ‘
BEORBEHFRIASMSNTEEARHSARSE. DR OKEESRTS,

BE, MR R TF IR RIZFETH D,

VL 4 EMRERERN

HEZRBHETHAQEGIL ICH 58 ARSI 2 SHITHERFRRBENMECICE SRR ERIER
BORBERNT 5. FREORLT U2/ I DNTIE, TOREIC SR EEZSRBH RS E
$EIRET D,

HRAEBLFEMHAOREIE. U’D?'D*ﬁ'iliRUT“/;:Jﬂ‘zb"ﬁ‘h‘(’hﬂ)ﬁ&’é#ﬂb. ICH M3(R2)H A4
VAR ICH SE(RDH MRS E S RIRBERIT 3.

VI 5. RGN HCA IR

MERERGE, NERBSESHADRELL, 75FL AR THRBTHS. 7S 2 iMool
T TOREEERLT ICH 59 HARS/LESBIREERNT 5. HRERNERISADRSBIE, 74
FRRITOVLWTIETETHDIH, PUaLHIDWTIE, FOHEEXABLT ICH MIR2)HA¥ARIE
ICH S6(R1) HAFFA B RIREERIT 5,

HAFERRIE. BRLLTI9F AR RUT D2 v DT hisoOWTE TR THS, LTS, B
MAAERREBELFREOROT Sanv b AVDREE, 7O/ VOB IERUT EOBES S
MIERER T, ICH M3(R)H A F AR ICH SERNH A ESA LS HISRIELRNT 3,

68

VL. 6. REHMEIM .
BABRATIFLORIRMEL. ICH MIRDHAL VAT REIC, HEHSEERB I HENE SR
HRBO—BLL THET 5o LT THE, '

69



VI SEERER IR AR

BE. HABREAYIFOCERBRERAXERA ABEICEVTRENERSLEIS., SRR
EEB{ERIBALLEEZSND, T, THFLHAS DT CEOMHRENDIBEIZE. DIFH
RS OW TR RS ERRERE T B RILEL,

LinLgtn MO ERMFEALRSHICM Y SIS S ISR SR TLVARLMERE DR L 7O
HERESELETS—BERRUGF VAT LR ERVLBEE] :li; FTOHETEEL T Db
OISR NHERBOREERE <& THS, 7-‘/':ui‘zbwﬁﬁl:xot[t.iﬁlﬂfa‘-ﬂibtﬁa)?‘:‘a&‘!
MThHTELHH VOFIRRMET Lo O HAROBEORRE DL TRAKMLBEA S SHE L,
DHFLRRET Do O RS TOFEN BB THD,

HﬂmI:Skﬂﬂiialﬁﬁﬁﬁmﬁﬁiﬁ‘ﬁlmﬁﬂﬁ‘lt. TR CELERLTHYITHHT 22EAHS,

70

3

4)

5)

6)

7

8)

8)

10

1

12)

13

14)

- BEIR

Rahma, 0. E,, et al. Is the "3+3" dose—escalation phase.l clinical tn'a.! design suitable for werapeﬁﬁc cancer
vaceine development? A recommendation for altermative design. Clin. Cancer Res, 2014;20(18):4758-4767.
Meloro, 1. et al. Therapeutic vaccines for cancer; an overview of chinical trials, Nat. Rev. Clin, Oncol.
2014;11(9):509-524,

Tan, A. C., et al. A quantitative analysis of therapeutic cancer vaccines in phase 2 or phase 3 trial. J.
Immunother. Cancer. 2015;3(48).

Meliaf, G. J,, et al. Therapeutic cancer vaccines, J. Clin, Invest, 2015:125(9%3401-3412.

Reed, S. G., et al. Key roles of adjuvants in modern vaccines. Nat. Med. 2013;15(12):1597-1608,

Bachmann, M. F. and Jennings, G. T. Vaccine delivery: a matter of size, geometry, kinstics and molecular

_patterns, Nat, Rev, Immunol. 2010;10(11%:787-796,

Silva, M., et al, Immune system targeting by biodem#ble nanoparticles for cancer vaccines, J, Gontrol,
Releass, 2013;168(2):179-199.

Sasada, T. et al. Personafized peptide vaccine for treatment of advanced cancer. Curr. Med. Chem.
2014;21(21):2332-2345. ,

Desrichard, A, et al. Cancer neoantigens and applications for immunotherapy. Glin. Gancer Res. 2016;
22(4%.807-812.

Katsnelson, A. Mutations as munitions: necantigen vaccines get a closer lock as cancer treatment. Nat. Med.
2016;22(2):122-124.

REALRAROFRETEIBT SH IS4 (0O0T, RAFER 0604 ¥ 15, 2010 4.

S9 Implementation Working Group, [ EREDIEIRERMEIIS DHAFSA 2 IMT 2 RERS
;(QBA), 2016 5,

WHO, Guidelines on tha nonclinical evaluation of vaccine adjuvants and adjuvanted vaccines, 2014,

EMA, Pre—clinical pharnnacological and toxicological testing of vaccines, 1987,

71



15)

16

b=

17

—

18)

19}

20

21

—

22

—r

28

=

24

25

e

26)

27

s

28)

FDA, Guidance for industry: considerations for developmental toxicity studias for preventive and therapeutic
vaccines for infectious disease indications, 2008.

MEAEF D 0 F o OIERR B A F512, WARES 0527 ¥ 19, 2012 &,

EMA, Guideline on adjuvants in vaccines for human usa.. 2006.

Vaurs, G, and Liv, Y. A comparative review of toll-like raceptor 4 expression and functionality in different
animal species. Front. Immunol. 20%4:5:316.

Ariffin, J. K. and Sweet, M. J. Differences in the repertoire, regulation and function of toli-like receptors and
in'ﬂa.mmasome—furming tod-like receptors between human and mouse. Curr. Opin. Microbiol, 2013;16(3):303~
310,

Mestas, J. and Hughes, C. C. Of mice and not men; differences betwesn mouse and human immunology. J.
Immunel. 2004:172(5):2731-2738,"

Heikenwalder, M., et al, Lymphoid follicle 'destruction and imenunosupprassion after repeated CpG
oligodsoxynucleotide administration. Nat. Med. 2004;10(2):187~142,

Gorrales, L Direct activation of STING in the tumer microenvironment leads to potent and systemic timor
ragrassion and immunity. Cell Rep. 2015:11(7):1018-1030.

Fu, J, et al. STING agonist formulated cancer vaccines can cure astat;lishnd tumors resistant to PD-1
blockade. Sci. Transl. Med. 2015;7(283);283ra52,

Roberts, T. L. et al. Species—specific TLR9-mediated recognition of CpG and hon-CpG phasphorothicate—
medified oligonuclectides. J. Immunol. 2005;174(2):605-608.

Campbell, J. D. CpG-containing immunostimulatory DNA sequences slicit TNF——dopendent toxicity in
rodents but not in humans. J. Clin. Invest, 2009;119(9):2564-2576.

Morton, J. J., et al. Humanized mouse xenograft models: narrowing the tumor-microenvironment Gap. Cancer
Res, 2016;76(21)%:6153-6158,

Zitvogel, L., et al. Mouse models Vin oncoimmunalogy. Nat. Rev. Cancer, 2016;1 é(12):759—773.

Rothenfusser, . et al. CpG—A and CpG-B oligonucleotides differentialiy enhance human peptide~specific

primary and memory CD8* T—cell responses in vitro, Blood. 2004;103(6):2162—2169,

72

29

30)

)

32)

Katsuda, M., et al. Comparison of different classes of CpG—C.}DN in augmenting tho. generation of human
epitope peptide~specific CTLs. Int. J. Oncol. 2011;39(5):1295-1302.

Gérard, C,, et al. A comprehensive preclinical model .evaluating the recombinant PRAME antigen combined
with the AS15 immunostimulant to fight against PRAME—exprassing tumers. J. Immunother, 2015:38(2):311-
320.

Matsumoto, M., et al, Gonsidarations for non-clinical safety stuglias of therapeutic peptide vaccines, Regul,
Toxicol. Pharmacol. 2014;70(1);254-260, .

EXROLSRERBIMT SHARSIV(oNT, BREES misom_%. 2006 .

73



X. R&ERER

M

EREA

BE

BRI ESE - BETDEGETTN. ARRETRAFARBICHIHMEE
Y.

TR, IR AP ROT—BHORTFRM MHC IS8 LIRS

B ER

FAMRO RS- MEEREGEICLY RSN BAN, M A B ERNY
RBLTOHLONS, EXSERIZLRBLTH 20X TARDLDHHE,

e R

REFERICEYE A BLONALELIMBEAREL TSN, ThibldiEx
DREWMIZIVBHEATHRTLS, :b&ﬂ‘éﬂ&ﬁﬁﬂﬂkut\. ch
EENEA ARSI D AEBRT D,

| RETMIE

RUEECEBERS VS RRELETENTLEN. . BERSER
EREEHLZVD, FLRERIELAL. ARBSORREBXORF TR
VLREREERT 5.

TE—FRIFR,

BOTE—TRTF | 45, :®&79=Fiiﬁbm:' RTFE, Tﬂﬂﬁl:&UEﬁéﬂ%ﬁd\ﬁﬂ’&lfl\

E IEp—~FATFEERS,

THRZERH(TOR) | T HEBOHAMZHCHMOIARRER., MHC LREATFrLONS LIS
BT

1 =Ry RN RYATN 2L O RIARG, ToFY—LAOTOTrF—E

RURTIFY —HBUEHRROTOTFV—LRUYRTFH—E L R
BRIZKYATFEALGREh . MG A BEBRLHICHMEEICRT
Thd, EEMRICELTS, RIBRTEESh AL VRN EHOTO g
VERIFTTAFFREEEST MHC SN EHEHBRL . MEETTEHLTING,

il o ]

T BREIEA AP EDRS 2 A0 RERRBMTE I, BE0OHRRETR
WA ChLERYAA (RAEER) BRWNTIL—TIRTFE~GMRL#
IZ. MHC SO EEL CHIRRE S RY - 7T 5. COMSEE T HREE
B 5. SRERevIovr—Yoho — Mo Bkkicih ThY, MMRRK
R LIFEA, RRERTEFRISECHPMMOEIELRL.

e ALRAT

REEAOESHMOHRRETER. KROXRE) RULELRHE

FEARASRET
&tk (MHC)

EAE NS R ST & (major histocompatibility complex, MHC) [ #0584l
CHUTHRRA OESEERETEFFELTRASA, CLOTERRES
REFH SRS B MEBRAMN (human leukocyte antigen, HLA) EFELE, [E1F
STORMIBICRELTNEIFR [ FF(HLA-A.-B. -C) &, EREMIZO

HRERLTINSYTA L (HLA-DP, -DQ, -DR) D 2 MHiHD,

2T (MHC . MR IREO REGEONRE) A FEL. ThoisHE
TEIECHIA LB RT B BR LA BB D7 FOEET,

FPaivk REBEEETHRMN. ARLLbICERITBESShiLE, TORMISHTS
RELETHWSE DN OB,

BRAE FREE B BB RSN DA IO DR A A ML OB &
LERBOBFESHEABRNTRGEEET. HREERRILEREZRST
ERI=T,

BEMRKHLETF— | Toll-like receptors {TLRs) , RIG-I-like receptors (RLRs} . NOD-Tke receptors

(NLRs) W51 5 S — BBIL T 5—, SIS B3 3 MM k5 0%
B SFIEEL., 28—z 0 0N ERES A (TNF-o IL-5, 112
WOBEEENT D, '

74

Thi. Thz. Th17 B

HEEE

E[TEEEL D4 Bt T @RMELT YA AL RBLEOR T, Th
B CD4 MM T #RRRIL IFN~ v, Thz 2 GDA FR1%E T #IRRI -4 &, Th17 § CD4
FREE T HERRIZ IL-17 ERMICREL, ThENBIRME R, it R, MW

75




HT O BRERICOMERLL TG, Foam I, COLSE CD4 ME T
RO MHEIZELRERES X, CpG #1)0 DNA {2 Thi 8 GD4 B T MIE8Z%. il
== L3R03 The B oD4 FREE T #88% . FL/\OD—2 6.6 -USOL—k (TDM) 4

GM-CSF id Th17 & CD4 Rt T #HREBML ¥ Lo EFEb RTINS,

A s—Fub X,
A7 -S—Fuht

BROMMICHT SERESELTRAT RS- 4— b K. BRSO
WIS BRAEEL TR SRS 58— 5y MBI S, -
Fyb R, BT ITHR OEAMROERACLZRIEL AT,

FUIY— AT L

EARURBENCET SR OSHEEME - HMMNICHBT 22 LT, K0
HROMBORIEDERER DRI EHE ., KA BMBDIFUIENT
3. DHFURROBELE L, U ABE X SR RRENA DT SF RN
DRREEER LRRBF A COT 7 RO RN B R
FRETEHELTALLADTENSL, 7 U2/ b L TALLA DS
PRPARTIIL 3 JRI—LBNEEND,

Ui — L

R = AN TMELE TN AN RERI RS, NS I LI B I
ITRBERBETEILT. RPOFY W= AT LELTHET S, BIE-RE
HEORLPANOBE~ORNILERRELT. XEFNLTAVLHhICLLS
Ly, YA XM T/ A— P DSWETF /A~ FILRE TH I EH S,

FoHF

E¥. BF/A—bILHE 100 F/A—LETF ORFERT . BEHLLTIEEM.
#Hib%&. RILS R, SRICFETLIH. RBOTUA-LITLEL
TIHEFASEDRLERITATHD, SO XOHTFL /i BE~D
SHPHRRERAA~ODMYAAENIANYES,

/R IF AR

EHZBSRGRRS AR L7 /REN OBE TR, BEAREUE
REMCETLRABA LA BBI IORO7I/REMNE S TREE

NED9FHR, MELT Malan-A/MART-1 3 gp100 HEETFLND,

EFNIIF IR

BEREARCIC L —FRIFEAH N T DLW DBAMS, 7275
BATAHENDEFLIZF AR, TORMCAT S TCR RIEFRANDH
HEFEL, REBERITENERICTFL BT OILENR. MELTHEZLTS
SRS DL b T RIFE SIS,

75

77




A EUEEMERIRE

23]

#

ELd

EEnERE
SRR

VEGFR2, FAP %

AR, MlE X HT S MR TR
E{RATHI AR, MEHERIESERNED.

AARIRIR

MAGE 775! —, 88X 77
1)—., SAGE. XAGE. NY~-
ESO-1/LAGET, KKLC1, #

A9V A%

BRI, ERABMIE MHO £950
Listotlz, MAMISARITS B AA MM
AT RIS L- TSN EM S WHRRIEH N
WHETH . TSz H OB TRRMBER
5,

ERAR

Ras, EéFRVIII. pS3.
CDK4, BhT=2 PAR—
1 8. Bor-Abl, ETV6~
AMLY, BB EEROHE
R RN (necantigen) %

REFERICIY, FEVLLASRETALDL PR/
BEF (FR7S/BRAEAHTEEAORAR,
ERTI/BRAL. ThEILATFEOMHC L0
SHCEEL . REIRFENEVATFERAERICE
STHRENDLSITEDBL LA H S, ERAEIZITE
ELEWRRTHY NS RL

BHSERINR

Her2/neu, WT1, p53 (¥4
B A )

s, SART3, PRAME %

MR R EX MMV T RRT SR, R
FRIEHWORS CAETFUAREI= LY, MR
BT ORBRNERBIRLYL ST LERRLT S,
BRI B,

Fealent |

FOF—tH, gpl00,
Melan—A/MART-1, gp 75,

TRP2, CEA, PAP, PSMA,

‘MUCT %

HBRERMIZRRAT IR MAGRE L
BIELY.

S LR

HPV E6, HPV ET, HTLV-]

Tax, EBV LMP2 &

BRAOERE IR LABEDS YK, TE
ARIZEELLELEND . BESRItE G Rm LT
L, '

78

79




i 2 ELETFOaN

YRy—L+ESBRRI YL 2R+ [ ASOL

HR=

**;‘ﬁiﬁl?)b*/a‘/—l--t-/ﬂ:zﬂz;) AS02

170 ) o o )

ESRRFVILIESE+KBIETIE | AS04

el ¥ 1N

URY—A+ESRZTILYLCYE+ | AsIS
HH=2r+CpG F1 DNA

M= ISCOM, 1ISCOMATRIX

Foanut-m R msk ]
47 [ IRl a—%RT
Bk TLR 7= A SN 3 YiRATFE [TLR2]. E/RARILIEYE
Lz Fs— [TLR4]
Biaz TLR P =R Bk Y IC RNA [TLR3]. £S%EF [TLR7], Li4
EF [TLR7, TLRS]. CpG #)=f DNA [TLR9]
RLR 7=ZF-RNA B33k | popRNA [RIGH], 3 1C RNA (MDAS)
STING PI =Rk PRILAFR cGAMP [STING]. e~di~AMP.~c~di-GMP
[STING]
NLR 7= |- §0 8 p 3 3 {E-DAP [NOD1]. FKS65[NOD1]
MDPIENODZJ\ LSFFE {NoD2)
CLRPIZZM-HMERUNHEBE | F-7 LN [Dectin-1], Flo/\D—2R 6,8 -U3
AL —H{TDM) [Mincle}
FUs— KL KEbFaz=DL
YATLE MBABT LA ISAS1, ISA720
Kebm¥ TN a MF59, AS03
Yy —L EHUAY—L
=710 RIGHFF—co— 7)) F) AWM E K (PLGA)
%
FOM g =] Quil-A, @5-21
AL GM-GSF. IL-2. IL-12. IFN- ¢
BEL-FELEY BCG

80

B1




Bl 2 BABRRATIFAERRETHIITFOOER

BREFIIIF BAERATEFY
FEEN BRI REDOTE AR EROHESD)
BSNRE FEIELTRRA HABE

DoFABEOIROE

UAZ (REW) HERTHD

RBICkY EREN RTINS

E: Kl

AR TLuk HB( ART o (EHE A ERE
had

HEE HEXITDHE LUEM SRR TEER,

BXRHFEORE RSN 1 &SRB pd e gkt 30
HREICHS

DOFORFEMEL | MYHRAEMTHY, REMED | SCOWMBZECRATHY . REN

Fof—FurBiE WL RRELTeFERBR~OX | HEEL. cFEX B~ XERS

ERA TR DFREEEHS
BMETEREBED | EELTHITRAE LTt R

82




