(Fhel4)

WFFEBRFER RS -

WFFERAER S

e ik 14

£ e #BOM
Baki=ll
BRS¢
WHEBRTE HEE

s Bk KA

Pak eI

PSRRI, -

WHERRsE A

e ik 14

[FRSEHRE - 16cm0106318h0001]
SRk 2 94 5H 22H

Rk 28 fE O FFEHFJE B ¥ R R WO EH

(AAGE) WA ARV ERFT R

(& FB) Project for Cancer Research and Therapeutic Evolution

(BASE) WD ATIRESHAT T REOHT 218G sk Biss
(& 3B Development of combined cancer immunotherapy using long peptides
derived from novel tumor-associated antigens

(AAGE) ERZRAEN  REARFRAS AR AT
TR o Bk VNG

(Z& §H) Yasuharu Nishimura, M.D., Ph.D., Professor, Department of Immunogenetics,
Faculty of Life Sciences, Kumamoto University

P28 9 1H ~ PRR294E 3H31H

(AASE) DASURESHNT T RV 7 F U OB & BeGIEOU R
(& FE) Development of tumor-associated antigens-derived long peptides vaccine and
improvement of methods for administration of vaccine

(RAGE) ERIRFHEN  REARFRA D B P e
SR o dk VRS

(Z% R Yasuharu Nishimura, M.D., Ph.D., Professor, Department of Immunogenetics,
Faculty of Life Sciences, Kumamoto University

(AAGE) MIEREREDOBAMIRT T IS5 Sl BRI
(% §B)  Clinical study of immune response to tumor antigenic peptides in
the patients with head and neck cancer

(AAGE) ERZRFAEN  REARFIRAAMF AT
PR B LS

(I FB) Hideki Nakayama, D.D.S., Ph.D., Professor, Department of Oral and Maxillofacial Surgery,
Faculty of Life Sciences, Kumamoto University



HyFAITSE (BAGR) S ABETR 2 S il ORENT & | T OfFEREDRFE
BRFEREA (# 7B Analysis of the mechanism of immune-suppression in tumor-bearing hosts and
the development of therapy for restoration of immune competency

WIFEBE O (AAGE) ENIKFHEN  REARRFERF MBS e
TR B AR GE) L

AT &% K4 0 (@& 58 Tsukamoto (Awai) Hirotake, Ph.D., Assistant Professor, Department of Immunology,
Faculty of Life Sciences, Kumamoto University



IL

BEROBE (FERTZTEE)
ARZEE, Genome-wide cDNA microarray fi#HT ClRIE Sh7z, ARADRERRIZIE L A EREDGRD HIVT, BEEETH

FEIBEIERA T DEAR 2N ANE TN TR S8 5. DNANRBPUR S ARSI UR AR & LT, LA
BIMED R MG AR ZBPET 2 Z LA AL T 5, FRRBERI 2O EE & L ITFH L7, WFE
DORRZ LT REHT %,

1) CTUTh1 FEHAAMRRHER TF FOREF

2)

3)

FTHHGE T HEEOBAPIFIZONT, A Ea—F—7/L3 Y XLEHV, BARNCTHEED G O
HLA 7 7 211531 (HLA-N) (SH5AT 2 EHEE S, 0 RS EE THIICTL) 23558 C& D~ 7T REN
BT HOLET, 2~29DT I /BAZE VRSN DEHTTF REA LTZ, o0, BAHURES
7T REARRIEER L 0 Bk U 7SRRI B L, 2 & R kO H O CDA'T #ilia% IL-2 YhiksskH ¢
B2 2 L1k, 7T REERAY L7 Thl MRk HONS ThL filfa v—2 28hr Uiz, X512, Zh
HOVASURESITT RO L VFHE L7 Thl M, U = ey "BASURZ AR L7 BRRARa Z5a
PEIVE R Ly BERAIRGU S K D AR S X7 BORZ I BREASTTF ROEAESILD 5 2 & ZMEd LT,
ZNHO Thl MRS AN URALT T RE4RT 5 HLA %2, HTHLA-I ORI X5 T A2 oBE - S8R 7
ST, H—0 HLA- B AP S 7=~ 7 2 L A L AU A e L CvE L7~ 29 LCH
AN THEEDSE D HLAA 12X RS Thl flaziEtE b Tx 5, DAPIRESH 7T N2 50HE L
7o AT T R Thl MRS L, N ABRE DT F KU 7 F o OBFEERE 2 L] LT L7

S BIT IMAPTIRESHTT RICNE SN 7T R26 L Tt MtRHIiRl Z A L7712, & b CD8'T
HfE & B U AT T R CTL 2358 LT, FRRORSHT T RERHIRaI Al L7222, JooiEsH
7T RS CTL & in vitro CE5#E L C CTL O it Z &2k 0, BRfaiz L% CTL ~o
Cross-presentation Z /5 C& D REH~TT RABHIREE LT-, F7-HLA-A2 F£7-1% HLA-A24-transgenic mouse (2,
AT T REWNET HRETT ReT Vay b EMTRE Uiz, 2o~ 20 ) Lo3fik v 458 L7- CD8*
T HIE & YaSEEE AT T AT LTI A28 L ¢, CTL OB 2t 5 Z L2k v, invivo (28
I HEGEATF RIC LD HLA 7 7 A THysRME CTL @ Cross priming 73V U T\ 2 & AR TE 7=, £/
PURATTF RE&AR LB T, & MR CDS'T iz il L C CTL 275532 in vitro BRI, 23A
PURESHA 7T R & Y%7 T REERA ThLHIEZIRI09 5 & CTL OFFEREENIER ISR ED Z L 2 BIZE LT,

DANMBRERTF FO#REE®RT 20EHEE. BEVNTHIEOTE=42") U7 Z0ORRH

PHE LT REEAT T FICEERA L2 Th filfkk S Thl Ml v— 7338845 TCR 1E{s+D cDNA D%
e RS —2 = —% IV /= Deep sequencing (5 D T L7z, T OFER, »L7 Thi ik 2884
% TCR-o #535 LU TCRB SHBAE - & BIT 1 FHOAMMERE DTV, I BIZFEP YL Thi flifark X v HiE
L7= Thi il 2 m—2dy [6l—0 TCR-a 8438 L ONTCR-B #0543 L TR Y. 2D TCR-a 845 LN TCR-B
FHOAST DN, DSAFUFHERTM: L HLAN #2405 CND Z &R SN, Zo Xk S I L TRESHZ TCR
BRI, DBAPURAST T RERREOT=4 U 70, Uik TCRBIE 28 A Lo — 7 T fillan&E 1734
GRS TE 2 FREME I T X 5,

DISAATURURESARY T2 3 AU 7T RCIEMME L, PUBE S AT 572012 E, BHRHaoF | H
DIHENTHHH, TOREFRITHELY, b MRRIMAOCD14 HERIZCMYC, BMILES S UBC-2iE 5 1438
A LT, GM-CSF&M-CSFOIAF NN I HGHFAEZ 9 I =4 RRMIRRCDIA-ML) 2L LT, S HIT
CDI4-MLZIL-4 X 0K432 L 158895 = LI2 k0. EN-HURONUEE L $Re2 A3 DRI 215 T, Zhuc
DAFURREHAT T REAm L C, HOORMIMCDA TRl & 542 = LI L O ThUa a2 i C& 7=, o
FREOBENZX Y FRBMEIZHI S D, DSABEOTHISEOWFE IR T X 7=,

REHIRIAE R & DHHAIZE 5. NATERER TF FRIES X0

PR ST T R AR LB T e S RMMCDS THIM AR LT, CTLA ST Sin vitrohZ821 251
PD-LFUAZIRINT D & ENCCTLOBEREN TR L=, HIPD-IIUADIEFE FIZCTLAFHET HEFERIC, 2
ATURESART T R & Y57 T MEEERPThIIRZ I35 & CTLOFREREENIERICE E o7z, SbiZ, Z
DOEFER~OPPD-IURDOEINC LV . CTLOFESPRI GBI TR ST, L7z~ T, D7 &bk NTH
faoin VitroBEE AR AR 13, MBAHIFRESATF R EHPDATIAREEOHIL, MSAHIFEHE T F NI
FERM2CTLOGBEIZOWT, BRI 7= 53 2 L 2BIE Uiz, b MOSAKRR IS D iiito
O3 TSSO FERFITI OV TIL, BIERFT CH 0 AT DD TETH D,



We have previously identified novel tumor-associated antigens (TAAS) frequently overexpressed in head and neck
cancer (HNC), hepatocellular carcinoma (HCC) and other malignancies by using genome-wide cDNA microarray analyses.
We identified these TAAs-derived short peptides (SPs) consisting of 9 or 10 amino acids that can activate tumor-reactive
cytotoxic T lymphocytes (CTLs) in vivo to prolong survival of HNC and HCC patients in the phase I/1l clinical trials.

In this study, we further identified these TAAs-derived promiscuous long peptides (LPs) consisting of 22~29 amino
acids that can induce both T helper 1 (Th1) cells restricted by several frequently observed HLA class 11 molecules, and
tumor-reactive and SPs-specific CTLs restricted by frequently observed HLA class | molecules. These promiscuous HLA
class II-binding LPs were predicted by using publically available algorithm and they were synthesized. Some of these LPs
harbor SPs previously identified to be recognized by tumor-reactive and HLA class I-restricted CTLs. Human peripheral
naive CD4* T cells were stimulated with monocyte-derived dendritic cells (DCs) pulsed with LPs to generate LPs-specific
Th cells and restriction HLA class 11 molecules were identified by using blocking of T cell response with anti-HLA class 11
antibody or by using mouse L cells expressing single species of HLA class Il molecules encoded for by transgenes as antigen
presenting cells. We identified many LPs that can induce Thl cells restricted by promiscuous and frequently observed
HLA class Il molecules. These LPs were naturally processed from TAA proteins and presented by DCs to activate Thl
cells generated by stimulation with the LPs. In addition, some of these LPs-derived SPs were cross-presented in the context
of HLA class | molecule to activate CTLs in both human in vitro culture system and HLA-class | transgenic mice
immunized in vivo with the LPs. Induction of the TAA-derived SPs-specific CTL by the stimulation of CD8" naive human T
cells with these SPs in the presence of Thl cells and their cognate LPs markedly enhanced induction of TAA-derived
SPs-specific CTLs in vitro. Furthermore, significant increase of TAA-specific CTL induction was observed by addition of
immune checkpoint blockade anti-PD-1 antibody into the culture.

We analyzed the base sequences of TCR-a.- and 3-chain cDNA isolated from those LPs-specific bulk Thl cell lines and
Th1 cell clones to identify predominantly expressed TCR-a- and B-chain genes. These TCR genes may well be useful for
monitoring of the LP-specific Thl cells as well as for adoptive transfer cancer immunotherapy of naive peripheral blood
CDA*T cells transduced with these pairs of TCR-oi- and 3-chain genes.

We have also succeeded in generation of a large number of DCs from the myeloid cell lines (CD14-ML) that was
generated by introducing cMYC, BMI1 and Bcl-2 genes into CD14* human peripheral monocytes. These CD14-ML
proliferated very well in the presence of GM-CSF and M-CSF, and mature DCs can be induced from CD14-ML by the
stimulation with IL-4 and OK432. These DCs can process TAA and present TAA-derived peptides to both CTLs and Thl
cells in both healthy donors and cancer patients, and they are very useful to obtain immune-competent DCs especially from
cancer patients from whom it is difficult to obtain a large amount of peripheral blood.

Thl cells were observed in many cancer patients after vaccination with TAA-SPs and the frequency of Th1 cells often
increased after repeated vaccination of SPs . These results suggest the usefulness of these TAA-SPs and LPs in combination
with immune checkpoint blockade for cancer immunotherapy. We also showed the usefulness of artificial DCs established

by us for the generation and maintenance of TAA-specific T cells.
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