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Adoptive CTL therapy using neo-antigen-specific TCR-gene induced T cells
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We successfully created PDX gpatient—derived xenograft) models by implanting
surgically removed colon cancer, gastric cancer, and breast cancer tumors into immunodeficient
mice. We identified somatic mutations in cancer tissues by sequencing DNA from both cancer and
normal tissues of each patient. Through this, we found numerous mutant antigen peptides that have a
high affinity to the patient"s HLA-class 1, making them Neo-Ag candidates. We further narrowed down
these Neo-Ag peptides based on high lymphocyte reactivity using mass spectrometry. Additionally, we
conducted an experiment where we introduced Flu-specific TCRa B cDNA into human CD8+ T cells and
evaluated the phenotype of the TCR-introduced T cells. We believe that combining this platform with
PDX models can be an effective approach for the rapid development of adaptive immunotherapy.
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1. FARBYFOE R

AR R T 2 PURICIE, HOlmkodma b, BB G - REEEICL D 4
C7oBR AR BROFH PR (neo—antigens: Neo-Ag) 3d 5, HCHUFIZKIGT 5 T Al
Jfa Ji C R A HERR & R TIRSE E A O 1= O 2 153 T X 72\, Neo-Ag 135 MI I B FL Y
THRRIZHURTH YD Neo-Ag Z HW) L3Rk LIKGT 5 THIIEZ v — 3R CHEbR S 374
RNIZAFTET D, EBEZ D Neo-Ag FREAY MM EME T MR (CTL) 23 B R MH & [FE &
NTWBD  (Nat Commun 255449, 2019), J - T Neo—-Ag A CTL 238 BE IZ/HIAB AT 5 i
MifasEs (Nature Med 22:433-8, 2016.) OBAFEMAHIFF T 5, L L. Neo-Ag RFFEM) CTL 1X
MR AR HERE U ISR R U C b HRE~OF FHIZEE LV,

Neo-Ag IR T MRS (T cell receptor: TCR) OB T-EANIZ X A T e
& v A iaiRiExE oISl o—> T, BEIZKITHE L & B 2 (Cancer Immunol Res.
4:734-743. 2016.) . FER~GH T2 720IITUL TORESZTTIRT 2 HLE RN H 5,
O BEFEHEMERW, AL F A v T x~T 4 7 A XV ETE ST Neo-Ag MO T, THIM
MDPUH & U TR L, BEIZRESDFEH & 415 Neo-Ag 13 0. 5-1% L N TH D Z &,
©® BETHELE T MEZEREEL CTERICBA LSS, BEFEENCIZAEY —T il
~OMAEMFHL , EENTIE= 7 =7 ¥ —HiEe o FEMicHEBLTLEY Z &,
@  FEESIE CTL IZ X A ) 6k 2 o b 2 . JEB T CRELL T D Z &,
RITHES O, LRSS X5 aEEE b a7 L5 FIEERE L, Zhh
DA% FET, ORI H 1= 705 T MIEEIE OB ~EH L T &z,
O Fex Tk —2 =P — (NGS) ZFI i L7= TCR B CDR3 FLAIAEEEMATIZ K 0 e &
D b BRI R 7 Neo—Ag [RIEHAMT 2 BH% L7= (J Immunol Methods. 2019,23:112679.),
A HUE & [EIFFIZ TCR B CDR3 BRAI[EIE S FIRE/R 7= 8, ~ /LT~ — T LA bE., PR
TR 2 — 2 ORIEND, FURREERP TCR DFRIENAIRE & 72 5,
©@ F, HEEOIE THRZIURSTF FHIBE T HIEOHBIEKIK - 0X40 (CD134) HilFK
TICEETDIZECT, EEAFEERERAATY —CIL FEICKE L (Unt J Cancer,
142:2335-43,2018), Z D CTL {ZHLT A b—V 2AEANEE T BAZLOHE~ 7 2AAKNTH,
Y EIEEE AT RE T B HIMHUEE effector BERENHERF CX 5, AE U —THIITH S = & RNbh
ST,

IS ERN#E Neo-Ag [AIEVE & AE U —CTL FFE RSB 2 A5 b X, FE AR TIF
MEMERF FTRE 72 Neo—Ag 5 FLAY-TCR &5 8 A-CTL ORISLASATREDS S LAV WY,
® LL., HEAEENCTHIEGD R EZS 2 72D100%, & S IHEE O 5 JERSERE O FTRE AN 24
FEThDH, IEMHL CTL FMEITIT program death-1 (PD-1) RFE I N5, EEEER CIZHKE
T5HZD ) A R PD-L1 &iEMEAL CTL @ PD-1 & 2MEA 5 & CTL 1LZ OREREIHI S 7 F iz
XV PUESEMEZ K5, HLPD-1 Hilk7e ED@ETF = v 7 KA > NHEA] (ICT) 1% PD-1 & PD-L1
DOREG & BLE UG E R 2 fT Bk o EIfFcx %5, Ll ICT O#RICITIEHELT
IS CTL DFFER M T H 08, HIEARN TIXE O/ CTLIEFE I iz < v,

I T, RFRTHILTREMNWE LT 2 8T oD,
1, Neo—Ag ¥FELAY TCR O EZh=REE AT & 0X40 FKIZ K 5 ATV —T Mk BT 2 /L2
HbH5ZET, MBAORMEZ AN LT FBE TR RIENENLT 5 THA I ?
2, Flo. ZOEFREELEEGIPD-1 FURDODFHIC L VIBEENERT HTHA 270 ?
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AWz o Br9it, BEEEBROERL Neo-Ag FEHEN 2 Eic, BEY - BKkBko
Neo-Ag L) TCR ¥ A CTL Z #37 L . 0X40 FI FREEIC &L B A E Y —CTL #FEHM ., & 512 ICT
BEEMAGDLED Z EICLD ., MBEOEWE IR T MIEIEOBR RN ARENE D
N, BENAFRE RERE~ T A LESE S8 patient-derived xenograft (PDX)
~ U AFTERRRBRE T L& T, 58 CTL OFUESENRIC IV RGET 2 2 & Th 5.

ARG RIC LY, BEBN 2B 2H LT Ty h 7 4 — AR T, BEX AP %
FIR U 7= 8B b7 3% - s A8 M i i 1k O BRIR BRI S T REIZ 72 5
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D HRF AL 2 50 IE AR NOG ~ 7 A IZBHE L PDX ~ 7 R & VERR, S NEIE D Neo-Ag 54 % [F &
T2,

@PDX ~ 7 A DL ATEEIEBNC 6 L. M Neo-Ag & 95 THIZ o —2 D TCRa B % [FE
L TCR EisFEA T Ml A ER T 5.

@Neo-Ag 5 FLAY-TCR {5 138 AT HifE 2 0X40 HII¥L FIZH;# L Neo—-Ag M- A€ U —CTL %
FHET D,
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H3 25,
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1) Neo-Ag EFDIRIE ;

RIERE ., B, P, FLEESE S 3 H1 3 o Ok R L ONE R LR X 0 i L7z DNA @ whole
exome sequence (2 C MR CORMIRZSAREREZFRET 5, 7 IV BBEREZE O A RITKY |
RNA transcriptome f##TC RNA B2 R T EREBLEFEZRIET D,

NetMHC % FIWVEBZE HLA-class T IO B WERPIR LT F K% Neo-Ag M & L CRIE
T 5,

2) Neo-Ag 38 LW Neo—Ag &M TCR B DFEIE ;

Neo—Ag EH~27F R (peptide) Z &k L. in vitro THFE AR M EEZEK (PBMC) 2 1 [F#: Y
WU, HIET, %, d7, d14, d21 f3l2 CD8'T M % sampling L C RNA 24 %,

RNA 725 NGS Cd#ERIIZ TCR B ¢ CDR3 FLHIBAE #4552 A4 LA A v N THRE L., HlfgfEIC
peptide FFEMICHINT 2 THIE Y v — 2 2 IRET 5,

3) RSN T AL (TIL) NOE U Neo-Ag H R T HIKL 7 v — > OIE/ERERR |
NESAERE T O TIL > 6 CD8'T A 2 45 L T TCR ANGS #4T7\., FERTHIE L7~ Neo—Ag i
BITHmE R —nsa—2 (TCRB) NTILICHLHEET DI & 2R+ D,

4) Neo-Ag ¥p M THIf 7 v —> ®D TCRa B BIGF DI/ B—=0 0

EETREIE L= Neo-Ag—peptide ZFIH L~ /L F~—% Gk, BB3E PBMC 2> 5 Neo—Ag FRELAG T
A% single cell sorting IZX ¥ BE—#f@ L~ /LT cloning L. HiH RNA 225 TCR o B /5
T Z[FE » cloning 7%,

5) Neo-Ag FF# /) TCR B IR 1B A T Ml OERL ;
EFEEE TCRa B Bl flld%Z virus vector Z W THEE T I EEFEA L Neo-Ag
HE)-TCR B a8 A-T Ml % ERk 3 5,

6) 0X40 HHKIZ & D Neo—Ag FFHM A E U —T fMldDOFHE ;

Neo-Ag HFE:HY-TCR B FE A-T #ifid Z . Neo-Ag peptide HIlIfl & agonistic 724t 0X40 Hiik %
TER S B 5538, Neo-Ag FriRM A€V —CTL 27585 5,

Neo-Ag #5¥4ME % Neo-Ag peptide HKIZ & B CTL MIfEN IFN-y el THER T D,

7) PDX BT VIC KL D5 L O PUE ISR ORER
BEEBENRBEAE~ T ATEE LIZPX ~ U 2A&2ERT 5,

6l — B D Neo-Ag F B A U —CTL % PDX = 7 A~FH LB A LHUEES R 481523 5,
CTL # ANEHIZHL PD-1 ik % CTL I[CHE B S & . PDX &5 & B A CTL @ PD-L1-PD-1 #& & FH
EIZ XD CTL OFUEE 2 Rt 2 Bl5i9 5,

4. HFEBRE
1) PDX ETIVOIERL ;

HFE U BRSO Neo—Ag H B TCR 28 A £ U —CTL N [F—BEF O EEIC 3t L TAEETH
JEGHSRE 2 BT 5 2 L 2D D70, K FINES 1 4. BHERNES 1 4. @ Tl
B 140 BEES 2R (Fo EE) L7,

WIZ, NOG v T A (EARE~YTR) ORTICBMEL, 4% LR (F1) 2 L7,

EHITNOG~ 7 RZHE L CAE LB (F2) AHt L. Neo-Ag A9 TCR thZE A & J —
CTL D HulEEEZh R AEAM Sk & CHAs R L7,

£ B D Neo-Ag Fr LAY TCR 28 CTL VERL D 726D U L /SERITRRY 7> & 43 B £ ARSI 17 L 7=,

2) Neo-Ag EMDFIE ;

KIGE. B, FUEEE O Rl LR L OEF R L v Hit L 7= DNA @ whole exome
sequence {ZC, MR COMRMINZRER ZRITE LT,

TR EBEREE D AT Y . RNA transcriptome fi#AT T RNA FEBL A R4 BIBR 1 & [F)
7 L NetMHC & VB HLA-class T IZEFIPED S WERFIFHATF K% Neo-Ag &M & L CIA
E LT,

LD Neo-Ag BERENEE S T=720. U v RERIZESHEN B Neo-Ag K8V iATe HI T,
RN L DPURRT T ROBERZ1T - 72,

3) AU TN U THEERA)TCRa B cDNA @ E b CD8' T Mg~ AT 5 L HEEr & TCR & A Tl
Ja R OFAE ;



A TN PRTFF R (Flu) HiEE2ET/LE LT, Neo-Ag $rEA) TCR Bz FEA T Al
Z 7= adaptive cancer immunotherapy @77 v k7 #— b ZVERE L7,

HLA-A%02:01 $dME A > 7V U WEERP Tl 7 v— 2 2 H g L LML, &7 1
— 2D TCRa B cDNA ZEAHITRE LT,

83 DEL—HINEA CDS + T 1 — 2 TTCRa B LB OEHN A IE LT-,

FOH>H, 18BXV 407 a—RE—THY, £N5HD TCRB CDR3 X NGS 12 X - THIE
Shizbo: —F L7,

RIZ, Flu-ML Ff#89 TCRa B % BLd 5 PiggyBac X7 ¥ — A HFL L, Jurkat fifd~DE&EA
sl L7z,

ZOMIIET F T~ —T vEAIZL D Flu-MLIZK$ 28R MEEZ R LTz (65.3%7 F 7 ~—
),

Floo A VTN PERETCRa B cDNAFEHLL Fr A )L AR X — 5 R8T,
ZHIZED TCRa B cDNA Zt @It CD8' T ML ERNICEATE, BAZIRIL 46. 1+
15.0%CTdh o 72,

WIZ, BASITZ DS THIlMOFTR A 7 a—H A b A MU —TiMi L7z,

CD3" CD8" Flu-Tetramer™ T ffc> 9 %, CD45RO" CCR7' central memory T #fAIL 8.5E5. 4%
TdHo7=DITxkE L, CD45RA* CCRT" F A — 7 T#JAIL 6. 2+4. 5% TdhH > 7=,

IDTTy "7 —bE PDX ETNEMAAEDED Z LT B NOEIZKRT DS ik
ZIEICBART A7 OB T 7T a—F LR BN H D Z EnNbio Tz,
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