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Search for traditional drugs and naturally derived compounds that act on immune
checkpoints and analyze their effectiveness
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In this research, we focused on the mechanism newly discovered in the
development of cutting-edge medical technology, and searched for traditional medicines and naturally
derived compounds with similar mechanism. However, as a result of research, it has become clear
that it is difficult to find a drug that acts as specifically as an antibody drug, and it is
difficult to easily replace the antibody drug. However, the decline in immunity with aging and the
prevention and treatment of age-related diseases are important issues that should be addressed in a
super-aging society, and it is also necessary to develop drugs by an indirect method different from
antibody drugs.

PD-1 PD-L1 T



¥ X C—19. F—19—1, Z—19 (5@

1. WFERHE S WO 5

HARDEFRIIVEHEEFZORBIIFREIZ L > TEROBAEAICKE S BEIR L2, @ik
HEoBR EHIZ, 2N FE TLLEICQOL Z B\ L7ZER - PRIE COFRE, EROBR EN
KDOENTWD, £ 2T, BADIGIHKER CTH 2 RREHSCE T HAI7a & & RIE L, RIS
S LU THEDEZEEZMAEDETZY | D2 LT 2 ERSHROERICBEWTEETH
LHEBZOND, ZOXIBRBAND, FUT I E TG HRIRCEEZIIUD LT i EE
70 EOIFE BRI AR L. NS OBRERLOFFEEIC SRR D L O it E T -
T& 7z, ITHES L ORIIREREATOBRZSIZ L 0 | PUKEIRS,  ERREIK L\ o 7231 AR,
DORERIS S, iPS Ml & ORISR &, 2 E TIRRBREETH - 7R K DTEIRIC b 4R
ZHITHZENTETETWD, LML, ZDOXK D REEMERD —>TH HHUREENIL, £
DOIAARIEFITENZ En D, FEFERNBEOERNTIRICIEEEZZIT 52 ENTE 5000
LT o TR, EBIZ, EF = v Z7RA L FD 1 DT D PD-1 Ik 2HURESRNL TH
HA T —Rip Elk. TOEFENRNMENLTWDZ b, FHEFETIEENLI NS &
L0 BDEORRER OB LIEFEEZSEEZ Lok neEZE2bnTnd, ZOXH7%
RAIEN 5 DT T, FT LS R ENTZIBIEFIED A =X 5 (08 F = v 7 KA~ FREAICBW
T T A O BALARER) % | (oIS 7 5A « £ &) OKIIER IR T 5 FiEM o
L LCRIHT A Z LT R E L UERERELOFAREICENRD LB 260D, E21EMHE
A ORIEICE L Cid, PUREIEMLZRBR2 T2 2 LR IES T EELO Y — Mea &
LT, Bzl BRIcBR 52 A L WD EE X bRD,

2. e EM

AWFFECTIE. B SeiEIRET ORH s IS S = F 7= I ia R s (=7 A mBlgRIc B4 5 M
R7p L) & BEHFRICREE - A3 PORRERLBS IO, 20EF b KRIMEEWIZiE
ST, KRR RDOF -0 fEF = v 7 RA » MEHEFIZHRT L2 HBNE L, B4
WHZ L LTz, AFRICE Y BREELOPITRET = v 7 KA > MNUEEEEZ 32 &
T, INETOMHFTEERE L, TOAMMEEZFHMET D Z ENTE DI L & Bz e 3KHsh R
ELT, B A D = XL E W BN LT EHRER N Z | BRICHIC SR Z Enape L 72
5o £lo, TOFEMERSEZHALNCTHZ LICE, ZORRIEEME L — MMeAmE LT, &
VER NI T = v 7 iR A v MHERIOBRICERTEX 5 B2 615, I b OWFZERERIL,
LA CEEMED F MRS TAL G EIR S £ IMEREIR N 72 EORET = v 7 KA > MREA
BAFIZEN Y | L0 < ORENEMITIRFEEZZ T 5 2 ENHkAEHRN & LT, AERICETT
DI ENTE DHFFEMEITEND Z ERHIFFE NS,

3. WFFED Ik

(1) EF = 7 RA > MMz X 277 DL

T = JIRA L FD1DOTHDPD-LIZH LT ZDY H RTHHPD-LINFEET D &,
T Al 72 & ORI B W THOZUETEC b, A b A VEAZR ENRET (I N EREWE
e LIRSS . SEEEERAAAE T CLE Y ZENMLEN TV, FEEMAOMI 22 o PD-
LI AE < BE L TR0 | EHERROE » CaEmil 23 & s, PD-1 BAEAIX T #ilao PD-1
LRGN/ S PD-L1 & DFEAEET D Z Lok, S AR 5 2 & CREiRTg
VERZ TR LTV, 5T, Z® PD-1/PD-L1 O ANEH % BHET 5 3K DM % 4 /ERLT 5 =
Ll L, BRI T X 912, PD-1 BEOVPD-L1 @ Fe @Gtz # =7 ZERLL |
ELISA O 55 & RERIZ, 7' L — MZEFE L7-f4a 2 PD-1 (2% LC, #fa 2 PD-L1 23k (s
ESRS, T 270 8) LRIBFICESII L., Mz PD-L1 2383 5 2 IRHUIR OB G & F)
FALU CHHAZ PD-1 ICHEA L CW D 2 PD-L1 B2 CET 5 Z & CHEEE 2G5 %% &
<HEWFTBHZEE L,

PD-1/PD-L1HH E {E A D E E MR DX R
gmm  FCMSHVIOLUTHR,

EYIFRICE

Chee D 3PD-1/PD-L1

W2 R ISR oRE
N N

‘ 3| Rat lgG2a Fe Mice 1gG1 Fc
X HIRZLTOYMIEBMIE 2O RBDOHER

QOB ®
(D Mice 1gG1 Fc
- Mice 1gG1 Fc FA&PD-1

(3Rat IgG2a Fc

96 weIIjL/—HDweII(D*%iﬂzl & - Rat 1gG2a Fc m‘ﬁ“PD-Ll




(2) NFAT-RE-L3 7 2T —F L R—F—T v¥&A

T MBTEMALIZ 3330 D NFAT-RE- VS 7 = T —FB L R—F —T oI L H ATV —= T %
BI7H Z k& L, HEK293 MiA@IZ NFAT fE SR 2 RO L AR — 4 — 7T AI RE VTV AT =
Jvaryl, W7 xT7—ViEMEEEELE UCER - =% 2 (KRIEE 100pg/mL) OEME%
A L 7=,

B F = v VAR A > 3T D cell based assay IZL DAV —=F

T A TN ENTNET vAFy "EFAL, BT = v 7 KA > Ny TORENE
PYEFHNT 5, PD-1 0 T B X O T MRS AR 2B L, NFATRE-VY 7 =7 —B LiR—F—7
T A REBHANI L Jurkat il & PD-L1 53736 KON T fllflase S ARTEME L 2> T 2 36 8l4 % CHO-
K1 Mz VT, in vitro TO T Mz AAITR & PD-1/PD-L1 HHAEEHAZ LV 7 = 7 —8BTE
PRI K W BLESNR AT CE 27 v A Raflio CARKMH =X XK 150 s 27 J—=1
7 Ui,

(4) i & S IR A ICRE 5 ~ 7 A 24l o - T

Al 722 C5TBL/6] ~ 7 A (2,5,9,16 Alm) 2 AT, MlREZEI L, Mg o el o
MR Z 7o —HY A N A—=Z—IC L VT2 2 LI K o T THIBDO IR 5 PD-1 43+ DEIA
FA—=T THE =T =7 Z—2F ) —T HlAOEE, HIEME T MiEOEE OB AT LTz,

(6) 27 U —=2 7 HOIsHEERE S « FEH = % 2 D Ul

A7 V== 7B I o omERME LT, AA2ZETEICAY, "k S T—Rmic
SN TEY, AW ER R > TWD 2 EZBMIC, ETITAEETFZZHE L HEME LTH
B LTz, £z, ZOMISHEEENTIEE 512 & - TEREL - 1ER S 7o AR S R & IR EERE) D FEY)
TXRATAT TV —b A7 U —=U Tl & UTHElR LT,

4. WF7EEk R

(1) $0EF = 7 RA Y MR & o7 OERLE 7w B A TORES

PD-1 BLPD-L1 Offast RAAL DI v —= T 2B, v~ 2AFE1ET v D Fe ¥
T A SRS R BaEfn B L7z HEK293 iz W CIERI: 5 2 v T&x -, =
DAFUH 237 BRI LTPD-1 51 & PD-L1 3 T OMAENEREZRET AT v A RAEMEEL .
PD-1 fHEHITH 5 PD-1 IZxHF 2 EPARZFIHA L T, ZTOREFML L 9 ERFHERB -
72 ZA, ZOT vEARTIXEPD-1 12X VAP Eu7= FC & PD-L1 |2 VAT iz Fe, &5
WCARYT 47T ar ha—A® PD-1 [HEFUED Fe 2 ENT-L SAFELTEBY ., R ELT
FERAEGE 2 RHUAZRIAT DN NANARE ZATRERENERZY, 2 FELRYT 4T
fe— O CREKGFHRMEEDRETRT T v A REMWITHZ ENRETHD ., WL
O 2 WHEEZB VA T2 B IR o= LRSS THZ ENTE o7, RIT 4
Tarhe— kBT vEA ROMEDREZFMT D Z ENTE o2, 2 KUK FES
LTW5DZ ENEERKSTHERINLTWDHDO T, AKX 2 (JIEE 100pg/mL) 20012 CTHETE
PEDFN A B 2 /oo, FOREER. WMIEEN 55%FEFE TR T T 5 6 DN DIELE LT=A,
L EICHF 0 RO LE R 2 R T AR X 2 3R IR o T,

(2) NFAT-RE-V 37 2T —FLR—F =T oA ZLDHDRAI ) —= 7

BRI 5 R BEROMEDNREN EFSFHICE RN Enn . T MG Z fatE
LLET vEA%E LT T HIIEEICES P 5 NFAT OFSAfEZ 7o' — 42 —ICFoLy 7 =
T—BUR—F—7 &A%, HEK293 MR B FEATHZEICLDV X ADR T Y —=
ThaBIRol, a~yb—F Ve R (BFE), Fvdr, hyvary, Aoy, 7=
Ty, Aok, o Xarpliovy 77 —BEERBRE S, Zhbiday bar—1ro 5%
ZEDNY T 2T —BENEZR LN, o7 0 —2 —iENE2FEid A0y 72T —8T v
T A THIEENE S HAMHEANHHZFRATHAT-Z MG ATP R EDNLY T = T —BiEMHIC
HEEEEELZRIEF L TCWAAREEL B 2 b,

(3) EF v IRA L N5 FD cell based assay ICEL DA Y —=2 7

WIZ cell based assay ZFHWT, A7 V== 052 RBI o2 A RYT 47 ary ba—
& UTHRER L7z PD-1 BEEFUR IR ERFINIIEM L EZ R Lz, FOEHE LTEay fr—
NDORKT A ERREOIEMNZ R Lz, —F T, Ao X2 LTI, 100pg/mL TififaEE
ZRLTLEIZRZEH D IEENMET T2 D137 < SATFEE LT, EMEDS 1.5 (5 -
FATHZXRRELT, 7YY= rBRbEWIEREZ R LT, &N L, 3207 viA
REMAINC T Z A, SEEEEICTH L TWAHAERT F A ClIfEF = v 7 RA v
MBS R Z B RT=F IR HEE o7z, LvL, BFED PD-1/PD-L1 O#Hez & v X
DHE T HE) bOICBLESET-T v A R ¥ 7B 2 WHUAR EORIFI TR ST &
EBIT, FREFEMTE TOWRVWELEL LOMBEMY =X A T4 TV —DR T ) —= 7
TG T TV FETH D,



(4) s & Sy R OFEIRAVIZ B4 2 ~ 7 R B Al o T iR

INtin & S e D BRI 2 AT 5 728, HliDR72 5~ 7 A0 6 A2 EE L, Jlg+ o5
BRI Z 7 m—H A N A —F —IC X DR 2B 2o Tz, EOREER. SEMENZ 00 5
PE T FIfE (Treg) DEIS & EyFsIZBio 5 PD-1 4 295 CDA'T M DEIS 23~ 7
LA KR T oI E & HIT Treg OEIE S PD-1 2R B4 5 CDA'T M OEE & B4
ARERNEONT E T A= THf e, =7 = 7 Z— 2 ) —T HIOE S F A —7 CDA'T
MifmE CDST Ml il & & bz, FA—7 THIfARN B L, =77 Z—XFV-T Hifg
NS DEERZG DT, 26 OFERIT. IS LE > THRIEIENKE B 5 Z L OEMIT L 72
HIERTH D,

= Naive Effector/Memory Naive Effector/Memory
s Treg cells PD-1*CD4* Tcells CD4* T cells CD4* T cells g CD8* T cells CD8* T cells
2 100 100- < 1004 100 S 1007 100-
@ 1”3 =
k 2 :
o i - 80-| 80-|
‘E 80 80 - 80 80- ;
: ] S 60-| 60-|
£ 60 60-| O 601 60 2
2 £ £
3 @ 2
< 401 40- 3 407 40- g 40 40
o N 3
) ] °
S o - - > 204 204
£ 204 20 o 20 20 g
g 8 £
g § 8
& o 0 : ° - Eo-’o’o’o‘o o-oo&\‘o
S & & S T o S T I S @ &S @
& & & & & &S & & &S F &S & & &5 & & & &
& & & & & & & &S & &S & & &S 'b& o o€ o ’b& o o &
4T 9 9 o AN AN AN SR K K

AWt am L C, FTOTKRERLEZBE S Z D L 0 2R A = X LB OGRER G
KIRA S IIB IR RATH NN TH D Z ENHLMNE -T2, L L, BT TIEARK
KD TALEMTHRET = v 7 RA My T OREDREZFROLEM L EAINTETWHZ &
N, BRI IERT L ETRRTHENTELARENE S H 5, SRIOMZEHF T, 2o
Tl & D BRI T H V. RFETORICITHEF T 2 REM OB, [E5258 CIbE A EE L b
RO EEM L TH S 9 LFEFIEE L OBEN ETFED ZENTERNSTEZ 205,
RE72 =X A LR U EWIEEOFNCR S 8. 1EEERCGSy O 3 7e SlodEde Z &R TE R
Motz, LU, SRIOREBIZR LIZZET — % Th Dl & & b I b3 2k U 7= o i
EBRETDHZET, HORFORERENZIT ST 5 Z ERHKD O TIT AW E W H Z L AVURE
SINT, BEMICRET v 7 RA U Myt alETIZEFE LS LLRWR, 2205
DIERAFIE & U CUI IR U7 B LS 2 R E T 5 L W O B THFE 2 BB ST &
Wk EZ TS,



5 5 0 5

Taniura Takahito lida Yuichi Kotani Hitoshi Ishitobi Kazunari Tajima Yoshitsugu Harada 11

Mamoru

Immunogenic chemotherapy in two mouse colon cancer models 2020

Cancer Science 3527 3539
DOl

10.1111/cas.14624

lida Yuichi Yoshikawa Rintaro Murata Akihiko Kotani Hitoshi Kazuki Yasuhiro Oshimura 8

Mitsuo Matsuzaki Yumi Harada Mamoru

Local injection of CCL19-expressing mesenchymal stem cells augments the therapeutic efficacy of 2020

anti-PD-L1 antibody by promoting infiltration of immune cells

Journal for ImmunoTherapy of Cancer

000582 e000582

DOl
10.1136/j itc-2020-000582

Satoh Yusuke Kotani Hitoshi [lida Yuichi Taniura Takahito Notsu Yoshitomo Harada Mamoru 11

Supplementation of 1 - arginine boosts the therapeutic efficacy of 2020

anticancer chemoimmunotherapy

Cancer Science 2248 2258
DOl

10.1111/cas. 14490

Inao Touko Kotani Hitoshi lida Yuichi Kartika Irna Diyana Okimoto Tamio Tanino Ryosuke 110

Shiba Eiichi Harada Mamoru

Different sensitivities of senescent breast cancer cells to immune cell- mediated cytotoxicity 2019

Cancer Science 2690 2699

DOl
10.1111/cas.14116




Okimoto Tamio Kotani Hitoshi lida Yuichi Koyanagi Akira Tanino Ryosuke Tsubata Yukari 11
Isobe Takeshi Harada Mamoru

Pemetrexed sensitizes human lung cancer cells to cytotoxic immune cells 2020
Cancer Science 1910 1920
DOl

10.1111/cas.14401

ABT-263

79

2020

Hitoshi Kotani, Yuichi lida, Mamoru Harada

Identification of a candidate that suppresses the differentiation of naive helper T cells to regulatory T cells via
screening of herbal crude drugs

48

2019

(YAHAGI TADAHIRO)




(MIYAKE KATSUNORI)

(KATAKAWA KAZUAKT)




