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PUEEHEE 2 R =7 = 7 2 —fifa & U CRERET 5, v T MR A BRIRIS 35 72 DI,
DT REMBERN 2 2FE L, LABIXYS T MIEOIEEOMAZET, 2 REIXPD-
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SR & B PD-L1 HUiRGFIRs O HUES N R DO & & ORICI W T 2175 & 2 b
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FCM
FITC
FPP

HD
HLA
HMBPP
HRP
IFN-y
IL-2
IMDM
IPP
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mAb
MAPK

antibody

ATP-binding cassette protein Al
antibody dependent cellular cytotoxicity
analysis of variance

activator protein 1

allophycocyanin

american type culture collection
Butyrophilin

cluster of differentiation
carboxyfluorescein succinimidyl ester
concentration

complete response

cytotoxic T lymphocyte

cytotoxic T-lymphocyte-associated antigen 4
Dulbecco's Modified Eagle Medium
1-Deoxy-D-xylulose 5-phosphate
Effector cell:Target cell

female

fetal bovine serum

flow cytometry

fluorescein isothiocyanate

farnesyl pyrophosphate

hour (s)

healthy donor

human leukocyte antigen
(E)-4-Hydroxy-3-methyl-but-2-enyl pyrophosphate
Horseradish peroxidase

interferon-y

interleukin-2

Iscove’s modified Dullbecco’s medium
isopentenyl pyrophosphate
international unit

intravenous injection

male

monoclonal antibody

mitogen-activated protein kinase



MFI
MHC
MM
MR
NA
NE
NFAT
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NSCLC
NSG
ORR
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PBMCs
PBS
PD
PD-1
PD-L1
PFA
PE
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PMA
PR
PVDF
RCC
rh
RIPA
RPMI
SCC
SD

SD
SDS-PAGE
siRNA
TBS
TCR
TIL
TNF-a
Z0OL

median fluorescent intensity
major histocompatibility complex
multiple myeloma

minor response

not available

not evaluable for response
nuclear factor of activated T cells
non-fat dry milk

non-small cell lung cancer
NOD.Cg-Prkdc*™ 112rg™"""/Sz)
over all response

phosphoantigen

peripheral blood mononuclear cells
phosphate-buffered saline
progressive disease
programmed cell death-1
programmed death-ligand 1
paraformaldehyde
phycoerythrin

propidium iodide

Phorbol 12-myristate 13-acetate
partial response

poly vinylidene di fluoride

renal cell carcinoma
recombinant human
radioimmuno precipitation assay
Roswell Park Memorial Institute
squamous cell carcinoma

stable disease

standard deviation

sodium dodecyl sulfate-polyacrylamide gel electrophoresis

small interfering RNA
tris-buffer saline

T cell receptor

tumor infiltrating lymphocyte
tumor necrosis factor-o

zoledronic acid
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DN A SRR OE S, 1800 A5 H41Z William Coley B A3 TEVEEEBHE T, M
EORABBRMET D) ZEORAITEERE L, 2D & EZZBICRIE - 0IE 2 0 ARG
AT BB MEE -T2 (1), DAMIEIZE EN I A LRI NDIBATNEEETH729
56@%%%%Ki@%%éhéﬁhﬁﬁmﬂkbfFﬁhﬁ&%ﬁ%ﬁu@wm%ﬁ_ﬁ
WESALTZ (2), RIEAIMIC X 2 BEBERE DRI K 0 . TAUE Thikx 7e sl fillla &2 7o ik
%E%&ﬁ%%éﬂkﬁ\ﬁ&%:y7$4/%@%ﬁﬁiﬁéﬂéif@ﬁh%ﬁmﬁﬁ
2 AR IE TR RN R Z LWIRIEIE TH 72 (Table 1),

Table 1. Clinical studies of adoptive cell therapy

Tumor .
Cell source Clinical response Reference
(Number of case)
Melanoma
CTL MR :3, SD:6, PD:2 3
(n=10)
Melanoma
TIL CR:1, PR:1, SD:3, PD:5 4)
(n=10)
Ovarian cancer
PR:4,. SD:&8 PD:1, NE: 1
(n=14)
NK cell &)
Breast cancer
SD:4, PD: 2
(n=6)
Head and neck SCC
NKT cell PR:5,. SD:5 6)
(n=10)

CTL, cytotoxic T lymphocyte; TIL, tumor infiltrating lymphocyte; SCC, squamous cell carcinoma; CR,
complete response; PR, partial response; MR, minor response; SD, stable disease; PD, progressive

disease; NE, not evaluable for response
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Hﬁf@ﬁfﬁ® EZ 3 OITHEL., RIERD, BDAUCHEZDEEEZ T LD [RAR
ﬁﬁ%Jﬁ%ménh(n:%ﬁ+ﬁ%#mﬂ%#m®L (B8 AR IX, HEBRAE, PR
72 HONTHBREAR D 3 DIZ3T BTV D, MR BURBRE DI 6 DRITRIZ L0 AN
(CHEL L2 8 AURIIE, IS PUR 2150 & L7 R b OB 2% CHER &, AR o
TR PEDSHERF S5 (HERHR) . BEBR SN2 728 AHIRRI, SoJE R0 D DI L 73 AU
H &y DA & 3 U7 SRR BBICRAT T 5 CElAR) . S 61, SAMME, TEEHUR D%
BUK TS It GE 2 1532 & B REEA ECE 5 X012 d (k) BNH,
I RIC K DBREDO G & E R DOBLEEE 1 &2 b O AMINRIREND, ZONRARE
MR & WO IR A SCRF T D R AN EFE Lo/ R, DA DOIRIFRIE L L OAVEIIER, b58E
72 5 QN F ST IE ONER OFEYERITEF M 2 T, DARIERIENT 4 OIREEE L THEE
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S, ETF =y 7 RA 2 MEFEHE LT, $T programmed cell death 1 (PD-1) Hifk72 5 ONT
L cytotoxic T-lymphocyte-associated antigen 4 (CTLA-4) HUAD A RN AFETHERB SN, BHRE
FLWIEREZXT T 72 (8), PD-1/PD-ligand 1 (PD-L1) #XEIZCAERERERIHI > AT LI EHEL
R TH Y YR AIAET 5 Z LI X o THEERE 2 FIRE(L 5 2 & THL PD-1 Hiulk
yi WETW S AFEICKE L THW ST E 72, F1 PD-1 FLiRiE Z 4V E TN R A ECIE/ Nl it

IZBW KRB EINTE 0, ZORMRIT 10~30%5it: TH D (9-11), L7=»-> T, PD-
1 n&%ﬁﬂ%ﬂi@ﬁxﬂ@% S BT BT D X9 Tl 22 fF R 00 BRSSOt 0D S0 i 0D BR
?éﬁ’ﬁ/u&iﬁbﬁ’bfb 5 (12),

DADFAENGHERIZED MR T, NADOERE T 20 Y ke LT, FACH
BRI DHEK v/ v 77— MlarERicBb 5 T i, LR icBH 25 B i,
S IR~ DOPURTE TR & 72 HHERE & T DRI FAE L, T4 b s Y il %
TN ANTHKET DIRIEIEZ DS AR Z A L VW o, T MllT o $H& B #HANL 725 T cell
receptor (TCR) ZAT% ap THIf L y8H& 8 80 D725 v6 T MM BN D, KMWICIE
1£9 2% T HIAOIZE AL of T MILTH Y . BHIRHI 0> major histocompatibility complex

(MHC) 73 ¥ EICH R ENTZHURRTF R & op THIZARICTRFE L, TOHEEZET S
FBECOEHET S, —J7, v& THIITRERIEIC S <AFET 2 VL T fila & KA iRl A7
592 Va2 T KBS, 2055 Va2 T Ml & A thie EONKMEm DA V7L )
A RE RS CTREA S D FERTF RMED phosphoantigen (pAg) % vd T a2 BRI CRdd
L. pAg BT HIFHCEZHET S (13), £7-. V&2 T AMALIFARMEM T M H D 3~5%FEHE
Z ), TCR A8 E LT VY9 $H& V2 BHMN D72 5 " EIR TR SN TV D (14), VYIVE2
T A (LR, v3 T ABRIE Vyove2 T Mifu A f59) 1%, MHC FEM AT IR MR <R AR 4
Y TOIEA N1 URERREE (1-Deoxy-D-xylulose 5-phosphate (DOXP) #%#) @ (E) -4-& N
72X v3-AFN2-7 7 =) U (HMBPP : (E)-4-Hydroxy-3-methyl-but-2-enyl
pyrophosphate) <>, EEZAY) TO A S 1 R D Isopentenyl pyrophosphate (IPP) % 787#% L .
HEAE 78 & ONZTEMEAL LU IFN=y X° TNF-0 2 PEA2 95 (Schema 1)  (15-17),



(DOXP pathway] [Mevalonate pathway]

Pyruvate + D-glyceraldehyde 3-phosphate Acetyl-CoA
1-Deoxy-D-xylulose 5-phosphate (DOXP) HMG-CoA
Mevalonate
OPP 1
OH Mevalonate-5-phosphate

(E)-4-hydroxy-3-methyl-but-
2-enyl pyrophosphate
(HDMAPP)

= A

Isopentenyl pyrophosphate
(IPP) IFN-y

Schema 1. Antigen recognition mechanisms of yd Tcells

Perforin
e °®
e ©
GranzymeB

v6 T cells recognize non-peptidic compounds termed phosphoantigens (pAg), which are derived from a
dysfunctional mevalonate pathway (e.g., isopentenyl pyrophosphate (IPP)) or from a 1-Deoxy-D-
xylulose 5-phosphate (DOXP) pathway in microorganisms (e.g., (E)-4-hydroxy-3-methyl-but-2-enyl
pyrophosphate (HMBPP)). Activated yd T cells can then kill cancer cells by releasing interferon-y (IFN-

v), tumor necrosis factor-o (TNF-a), and cytolytic granules such as perforin and granzyme B.

EHICHBRENZ 212, vd T Ml e AR Ak r— MUKl (BPs) & IL-2 OPFHIC L W
BN ARSMEIR T & . BPs THIALE L7228 AR L CHUBE IR A2 7R3 2 LB 62N S
NT&E7= (18-23), ZHuE, BPsICEVHIIAND A V7L /) A RIREENILE S, BificE#k
L72IPP % v T MRS T 2720 Th D (24), T2, REFUFGRHEEITZEICHH S
TV, UT4E pAg DORBi%kI2IE Butyrophilin3Al (BTN3A1) MMETH D Z ERHESIN
T 5 (25-27), Butyrophilin (BTN) (357 a7 ) v A— =7 7 I U —ZJBL, VAL
o4 FREATLEIR SN 2 DOMIENGE a7 U o RA L TR SN HEY X0ET
5, B hTIE.BIN 77 2 U —{X 750 BTNIAI, BYN2AI, BTN2A2, BTN2A3, BTN3AI,
BTN3A2, BTN3A3 (247731, BTN3A2 ZfR&E, 13 & A KD BTN [THIFIANICT X/ K9 180
fEDOEFD B302 KAA L ZHTSD (28), BPs THD V' L Ko VBRI XK - THIIPNICERE L
72 IPP [ BTN3A1 @ B30.2 KA A UIZf5H L. BTN3AL 247 L C 8 T Ml IXiEMEA L L, IFN-
y X TNF-0 Z FEET % (29-31),

INOOMREZSFE R, TIVE THRA R AREICKT L exvivo THEZE L72 v T Ml z V-
E A REFRIEORERBRNTONTEY (32-44), TOABFMIIRENTE 0, v THIlD
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BHEGTITAMERIRERN TH D (Table2), IWFENENZ LWER E LT, 2 AMEIC
WL TEHHEG Lz y0 T MBI TE TWRWI ENREZ LN TWS, L, ke
WA~D v T HIF O 51T L0 23 A OHRZ 7 2 BIEGRAFSE (21,22) 08 23 AU 5 ik
MK Z 588 5 BE~D y8 T FINLOIEHENTE 512 L 0 IGBRNE 2R LTIERI S A S TR Y
(36). JRATZERIZFIH L7 v8 T MIRAREIXFERMENEIES N TWD, Zb ORI, £V
VST HER/ A A AR A2 HERF T~ 5 2 & WARIREIE A B IaRIE L LTS S ¥ 51213 H
EThHDHILERBLTND, &2 TEEIT ST MIEEZBEREAT 272012, 5
[ZT RERBERD 2 OFET D EB 272, L B3y T HIAOMEIRNRO TR TH 5, vd T
Fa DR RICIIEAERH D Z ERME SN TND (1945 5, BEEalZHmERh#HE 2 731
THENTE, KED (T MlEOMEIEEE/BE 2Rt CE UL, L0 mUWIRERN
YD, 28 BT [DBARERE) (281 5 PD-1/PD-L1 #&#§12 X 2 HUlEEIEME DRG]
BEMETH D, BUE. MBAMIGERIEIZHW O TWS CTL X° CAR-T #ifdiZv\3 vt PD-
1/PD-L1 #RIEIC LV | ZOHUEEN R DG T 5, T D2 =R N~TRT 7V U X~v
TEORIETF = v 7 ARA v MNEFELIEG SN TWD0, vd T MlOHUEEZE & PD-1/PD-
L1 BRI EEZZ T HONTIALNIT HRE LB 270, vOT HIIREEORRKICHIZE T 5
IO OMBERZMRS < AR T, &K N — 28R 5 720 ORI &2
B HHEIENFEZ TR TE DA~ —I— 5B L, WRIZ yd T A O R FES AR /E R
% PD-1/PD-L1 #&#E D2 Z OV TG L 7=,



Table 2. Clinical studies of adoptive transfer by yo Tcells

Administration o
Tumor Clinical
Reference
(Number of case) ) Dose response
Dose interval Rote
frequency
RCC
Every week 6~12 - 32)
(n=7)
3
RCC Every 3 SD : 6
16 (33)
(n=10) weeks . PD: 4
MM Every 2 4~8 M-protein level 37)
(n=6) weeks (Median 7) decreased : 4/6
SD:3
NSCLC Every 2 3~12
. PD:5 (38)
(n=10) weeks (Median 6) _
v NE : 2
CR:1
RCC Every 3
Average 4.2 SD:5 (39)
(n=11) weeks
PD:5
SD:6
NSCLC Every 2
3~12 PD: 6 (40)
(n=15) weeks
NE : 3
PR : 1
NSCLC Every 2
6 SD : 16 (42)
(n=25) weeks
PD : 8

RCC, renal cell carcinoma; MM, multiple myeloma; NSCLC, non-small cell lung cancer; iv, intravenous
injection; CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; NE,

not evaluable for response
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1968 412 Fleisch 33 X OF Russell H3@ V¥ 7 AMAEE T /LT » MMZEUWT BPs ORI
IHIER Z#D TR LTZ (46), 1 HIXZEUTHENLD 1966 FEI1Z, HEREE o U BRI in vitro |
BWT, UVBHNT T LOWAERD NIEMEZET 22 L2 /ML TWEA, in vive IZ
BOWTHARAT 7 X —FBIZL > THMREND 120D, AIRALLERIICx LT e 22w
SN ERBHALMNE T2 (47) TORENG, BRI WE R Y UEEE
K& LTBPs WERIINT (48), ‘BHIRIE, mA/LT U AMIE, 25 AMEBEBEIZRT T 2165
L LTHWHATWS BPs IE, P-C-P G & EAFH & T 25RINIHIETHY | P-C-P D
IRFBIF AT DM 2 LR E/Mi 2 N2 5 Z LI X Y BIfEE Tlc% < @ BPs 235
FHEINTWD (49), BPs IFMBHOHEETOERFFOFBIC LV ERESH BPs (XX Ry
e, 7LV Ra Ui, ANy Rayvfig Ve Rar@i, YU RNaU@g) LERIESH BPs (=
FRuvfg, 7a e rfg) ICKBlEd (Table 1-1), BPs IZABHOMEERICERR 25
o2 & CHRADAERININHIEEZ /R L, X2 Fu Uiy L e VERITEEHEE A BPs 12744
T 5, EFREA BPs O IX, v 71 77— UHiatkZ AW TZRREHT L0 A e gk
Boho7 7 rxnena ) g (FPP : farnesyl pyrophosphate) &kt Th o 2 &3S

272 (50), BPs O EEREAHIFIIM AR CTH L0, —HFTRI Fer@aiitd
&35 BPs ORRERE G512 L0 | FEHCCRES Y BRI & O SMERIRUG 3G B il
% (51 ZORMIMF THIMNT 2V L SERIZ W THIR TH S Z ENMEINTWD (52,53),
BPs | FPP & RkEHEILEERIC LIV, HiUR & 722 IPP 2 5 S, vo T MR OHE5H & 358
% (54), TS DOWENSEHEEAH BPs 2 AW TEMAL SB72 v8 T ML Z U % 23 A S
ENRBRINT, LT, y0 THREHAWERBTRERIETIE, YL RrUBRICK D IPP#
FEERAB IO IL2 12K D U v/ EREFEIE NS X » TR M EAZER S v T i % HbE 5 2%
THFENREZ AL TE 7 (Table1-2), UL, ZHvE TOWE Ty T MO IEIEZ)
KPRVEFINIFET D Z EARENTND (19,45), vd T MO HEERRZ THITE 534
F~v =T =0T, BIKRBRZ EZ T DR/ A 7 — /L TF A MEELZ FE L, iR
FEFEIN 21T O BB b F(ET D (42), BEEANIIENRZTHT 52N TE, RED
vd T MR DM IR FTRE 72 SBE D3R T & AU, RATZE] 2RI H L7 v8 T Mifasikicis v T iy
FVBEREIRNLED S, I TH 1 ETIE, BFART—204 L0 KMz L, ydT
R DR ENE LS. 21T o 7o, v& T AIRIEIE O BEERIS I A1), v8 T AR O EEZhE 2 FH L |
HEN =R A TR TE DA, A~ —D— % FER LTz,



Table 1-1. Chemical structure of bisphosphonates

OH CH3;OH OH CI OH
Non- | | | | | |
. O=P—C—P=0 O=P—C—P=0
nitrogen I | I | | |
- OH OH OH OH CI OH
containing
Ethidronic acid Clodronic acid
MR, Hy H,
NHZ (I:Hz H3C\N/C\ PLEN /CH3
|
C|:H2 (i:Hz cl:Hz - L
(I)H (I:HZ(I)H ?H <|ZH2<|)H OH (|:H20H
0=—§—f=0 | e=j—y—h=0 | o=t—t—t=o
11
OH OH OH OH OH OH OH OH OH
_ Pamidronic acid Alendronic acid Ibandronic acid
nitrogen
containing

CH,

|
OH CH,OH

== °
OH OH OH

Risedronic acid

Zoledronic acid




Table 1-2. Conditions for ex vivo-expanded culture in adoptive yd T cell immunotherapy

Culture conditions
Number of y6 T cells Refer
Agents Culture
/cycle IL-2 Serum ence
(Conc) days
0.04~2.8 x 10° 350 TU/mL
(day 0)
ZOL 7~14
0.3~2.2 x 10° 700 IU/mL 10% AB serum (43)
(1 uM) days
(2 to 3 day
0.3~1.9 x 10° interval)
ZOL
NA 1000 IU/mL 10% autologous serum (38)
(5 uM)
ZOL
0.07~5.2 x 10° 1000 TU/mL autologous serum (37)
(5 uM)
ZOL
NA 1000 IU/mL 10% autologous serum (40)
(5 uM) 14
ZOL days
1.7~13.8 x 10° 1000 IU/mL 10% autologous serum 40
(5 uM)
ZOL
0.06~6.49 x 10° 1000 TU/mL autologous serum (36)
(5 uM)
ZOL
>1 x 10° 1000 IU/mL 10% autologous serum (42)
(5 uM)

IU, international unit; Conc, concentration; NA, not available



%26 ERIGE
1 A
Y L K& g1 Novartis Pharma AG  (Basel, Switzerland) X U i A L7z, recombinant human
(rh) IL-2 |% FUJIFILM it CRBR, BA) K VlgA L7,

2. AR EAEZER D 53

20 £ OfEF N RF— (Table 1-3) 7B~ Y b U oA (FFHBEE, R 2 ATl
[ BE.LE U 7= 1% 40 mL % %% 8 @ phosphate-buffered saline (PBS) (-) T#HMR L7, =Dk, 3
mL O AR M#E % 4 mL @ Lymphoprep™ (Abbot Diagnostics Technologies AS, Oslo, Norway)
O FBIZHEE, 600 xg, =R, 30 MO E AR OO TT o 7o, BE AR LT HEC X
> TR S 45 KA ML EHFAZEKE 2 A "1 b (Thermo Fisher Scientific, Waltham., MA., USA)
TEELL, 49°CTH OB UOHHA L7 coldPBS (-) IZEML L7z, [EIT L 7= AHY i B BRI R
% 900 xg, 4°C, 10 3D LA BEAAT > TRMMBAZERZ BN L7z, S BT, KM EZEK
Z4CTHLNLOMA LT coldPBS (-) THEE L. 600 xg, 4°C, 10 /Do BEA R
1To72, BFDNTRRYIMEEZERIL 10% AB BUIfiE 2 1 2 7= Yssel’s B5Hl (55) 120 L CHs4&
L7z, 7235, Yssel’s H5HLDFAEKIL Table 1-4 1278 L7z, ABFZECHEAH L72MK (20-19-17) B
FJ OV AB BM{E OREPFERL KT © 20-30, B RFEFEMBHEL © 2019-12-02) 17T B RS

(KT, EBERFESDHERPD) OMBEEZESICBWTERIN, 174+ —AL R a3y
Yo M ESE ECTERILT-,



Table 1-3. Characteristics of healthy donors

ID age sex Taking HMG-CoA reductase inhibitors
HDO1 36 M No
HDO02 45 M No
HDO3 57 M No
HDO04 60 M Yes
HDO05 51 F No
HDO06 35 M No
HDO07 37 M No
HDO8 47 F No
HD09 51 F No
HD10 43 M Yes
HD11 60 M No
HDI12 50 M Yes
HD13 27 M No
HD14 36 M No
HDI15 48 F No
HD16 48 M No
HD17 53 F Yes
HD18 54 M No
HD19 52 M No
HD20 40 M No

HD, healthy donor; M, male; F, female

Table 1-4. Composition of Yssel’s medium

IMDM Sigma-Aldrich, St. Louis, MO 500 mL
2-aminoethanol Nacalai Tesque, Kyoto 3.3x10°M

human recombinant insulin FUJIFILM Wako Pure Chemical Corporation 5 mg/L

Transferrin apo Millipore, Billerica, MA 40 mg/L

linoleic acid Sigma-Aldrich 2 mg/L

oleic acid Sigma-Aldrich 2 mg/L

palmitic acid Sigma-Aldrich 2 mg/L

penicillin-streptomycin FUJIFILM Wako Pure Chemical Corporation 1%
L-glutamine Nacalai Tesque 2 mM

IMDM, Iscove’s modified Dullbecco’s medium
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3. 8T Alfaks2E

24 well "L — b (Thermo Fisher Scientific) 2 ARFSIMEEZERZ 2.5 x 10° /well (1.5 mL Yssel’s
Bedh fwell) O TS, SpM OV L Ko gz ALUE L, 37°C, 5% CO:DBEE FIZT 24
h 5538 L7z, T Ok, B8 LiE 1.3 mL % Yssel's 5 CHE Az #2247\, rhIL-2 (100 IU/mL)
ERMUT, B2 AAOH:3% S HH £ CTrhIl-2 (1001U/mL) Z¥FML7-, 3% 6 HET
X, 10% 7 RRIRIMIE (fetal bovine serum ; FBS : Thermo Fisher Scientific) . H#1A%E (100
units/mL ==V B LT 100 pg/mL & kL7 b= 2> FUIIFILM FOGHiss) % & e
Roswell Park Memorial Institute (RPMI) 1640 % 1.5mL/well ?TRAN L., 1.5mL 3287 L V> well I
B L. % well (2 rhIL-2 (1001U/mL) Z¥#HIN L7, 553 7 B B LA TlX, 24 well 7L — k05
T-75 7 7 A= (Thermo Fisher Scientific) {2/ L. rhIL-2 (100 IU/mL) Z#A1L. 10% FBS &
A RPMI1640 % IV CHIMERSEE L7-,

HERIEFE T CTO & T MIORE TIE, “2. KIMEEEROSEE” (X -> TH LI
peripheral blood mononuclear cells (PBMCs) > 7 /L 7)x & FACS JAZZ (BD Bioscience, Billerica,
MA) (ZX VY CDI4yBOBEERAFRE, B3 11 H B £ TERO v T Ml & R0 LT
HIRRT R AT o 72,

BTN3A1-Fc (R&D Systems, MN, USA) #Z L& L Ty T flifld Z BiaEs& 3 2546 Tk, 5
# 1 H HIZT BIN3AI-Fc (Sug/mL) Z4LE L, 5575 11 H B £ T Lo ¢ T Mifats s & RO
515 CHANEES R 21T - 72, 7238, BTN3AIL-Fc 28 y& T M OMIARE IS L TWD Z L &2
HI 272012, HEE2HBIZZe—% A M A RU—IEICX VT LT,

4, 7au—H A A —
4-1. 8 T MR 81T D R bR fgsT
PBMCs 1D 3 T Mild DFIG I LU yS T HifEIZF51) 5 CD25 OFBURE L 7 v —H4 1 |
A MU —IZ XV EHT L7z, 100 uL @ PBS (-) (ZHfE % 1.0 x 107 cells/mL (272 % & 9 IZFRBLL |
1.5 mL F =—77 (Thermo Fisher Scientific) (Z[FIX L7-, #HEtL. LA FOHUA L Ko SH7-,
$. CD3-fluorescein isothiocyanate (FITC) #if& (1 :20 ; BD Bioscience, #555332). #iL TCRyd-
allophycocyanin (APC) HL{& (1 : 20 ; BD Bioscience, #555718). #iL V&2- phycoerythrin (PE)
Pk (1:500 ; BD Bioscience, #555739), $it CD25-APC $ifk (1 : 5 ; BD Bioscience, #555434)
ZALE L, 20 23f. 4°C, BTGNS Bz, £D1%, 300xg, 5 72 OE L BEZAT - TH
faz PBS (-) 12XV 2 [E%eHE LT,
4-2. PBMCs T OHEKIZI T 5 R imHus gt
PBMCs 1 OHERICISIT D BTN3ALI OFBUREL 7 v —H A M A MU —IZ L 0T LT,
100 uL @ PBS (-) (Z#HZ 1.0x 107 cells/mL (2725 X 5 IZFH L, 1.5mL F=—7 (Thermo
Fisher Scientific) (ZFIX L7z, Ji8E, LN OHUA L SIS S 72, 1 CD14-FITC Hitfk (1:20;
BD Bioscience, #555397), $it BTIN3A1/2/3-PE fiif& (1 : 10 ; R&D Systems, #FAB7136P) # 4L
&L, 20200, 4°C, X THIGS®Z, T, 300xg. 5 0 oOmLyEEE1T-> CHlliz
PBS (-) 2k 2\ LTz,
4-3. 3 T MAICHSE S L7z BTN3AL-Fc figT
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PBMCs F® y8 T MifElZ#ES L7z BIN3AL-Fc & 7 o —H4A kA U — (2 X YRt L7z,
100 uL @ PBS (-) C#MfEA 1.0x 107 cells/mL (272 % K 9 I L, 1.5mL = — (Thermo
Fisher Scientific) (Z[AIIX L7z, F%EE, LA OPUR L SRS 7o, T VE2-APC fitfk (1 :500 ;
BioLegend, San Diego, CA. #331417). #1T IgG-Fc-PE #iL{& (1 : 50 ; eBioscience, San Diego.
CA. #2236816) %ML L, 20 43, 4°C, HEY TG SET2, ZD%, 300xg. 5 5 RHODEL
HEZAT o TR Z PBS () 1KV 2 [BIBEH LT,

“4-1. v T HIIBIZE T B REHURMAT” “4-2. PBMCs T OHERIZIS 1T 2 R mpuUR RN

“4-3. 3 T AIMRIZHE S L72 BIN3AL-Fc f#HT” 12331 2 MBI 2 70 um 2D F A 1 2 A

v o (HGEPR T, B 1248 L7, LSR Fortessa X-20 (BD Bioscience) % F N THEHT L 7=,
FEBURE OFREE & U CRY Y 7 L Ot LR D median fluorescence intensity (MFI) & ¢
JCARRH U TYet L T2 7LD MFI O % & 57 MFI ratio 2 v, FREoXE W HHL
7= (Fig. 1-1), f##T1X FlowJo (BD Bioscience) (Z & 0 FEhE L7z,

MFI ratio = (MFI obtained with the fluorescent-dye conjugated antibody) / (MFI obtained without

immunofluorescence staining)

4—->;
control

>
Fluorescent-dye conjugated antibody

&
|
1
|
1
1
|
].
0
|
1
1
1
1
1
T
|
|
|

Fig. 1-1. Calculation of median fluorescence intensity (MFI) ratio
The fluorescence intensity ratio was calculated as follows: (Median fluorescence intensity obtained with
the fluorescent-dye conjugated antibody) / (Median fluorescence intensity obtained without

immunofluorescence staining).

5. HEROMIKIZ I 5 BTN3AL OFEBUfiRAT

RIGMEAZER 2 %, L e e 24 IFREALEE U 723538 RGP, S8 a2 [l
L7c, 0%, B LZMD 56 CDI4MilnZ 7L, &% /7 ExBIN LTz, 5EL
72 CD14"#lifid % RIPA (radioimmuno precipitation assay) buffer (FUJIFILM Fuythide) T 4.0 x
109100 uL & 72 % X 5 1T L7z, 20 53K L, 5 AT » 7 A TR L, 1+
TR LTz, D%, 13000 xg, 4°COEREE T T 20 mfffxEi L, 20 EFEY 71 e LT
[FIUN U7, B L 7= > 7% Micro BCA™ Protein Assay Kit (Thermo Fisher Scientific) 35 &
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N~A 77— kY —%—Glomax® (Promega, Madison, WI, U.S. A) ZH W TEEEZIT
VN, 0.5 pg/uL (272 % & 9 1 Sample Buffer Solution (FUJIFILM FOYEfi3E T.35) | PREE A &
BAEL. SHMEBL Y T AEFRLIZ,

R LTIz v, ¥ Uo7 E O3Bl % SDS-PAGE (sodium dodecyl sulfate-
polyacrylamide gel electrophoresis) Z 1T\, AT L7z, 12.5% AU T 27 U7 I K7L, 200V
DA FCESIKEI L. PVDF (poly vinylidene di fluoride) % Immobilon®-P membrane (Merck
Millipore) (Z 100V, 90 43 TR L 7, FERFRAUAE A 2 1513 572912 PVDF % 1% NFDM

(non-fatdry milk) 1 C 1 RIS S ¥z, 7 ry F U THIIR Y AF T zF Loy res s
T/ TV —F (FHTFAT A7) ZETe tris-buffer saline (TBS ; 20 mM tris, 500 mM Hi{t
TRV (FATAT A7), pH8.0) THEMLT, TDk, —IkPLL LT, Ht BTN3AI

(Proteintech, Chicago, IL, #25221-1-AP) ¥ J UMt B-actin (Sigma-Aldrich, #A5441) % {i /]
L 72, HRP (Horseradish peroxidase) #Fikft” ¥F IgG FiikI LUt~ 7 X IgG Hifk (Cell
Signaling Technology) # —IkHLIARE LT L, SRIESEHES /37 BITRIET 580 K&
ECL Western Blotting Detection Kit (GE Healthcare, Chicago, IL, U.S.A) ZHWT X #7 1
b (T A RY —ARASHE, JUL, BAR) IS Z LIkt L7, EH L7t
k& 7\ Y% 7 Table 1-5 1277,

Table 1-5. Antibodies and blocking agents by Western Blotting

_ Primary Ab Secondary Ab )
Primary Ab ] Secondary Ab ) Blocking agents
concentrations concentrations
BTN3Al 1 : 1000 anti-rabbit [gG 1: 1000 1% NFDM
B-actin 1 : 10000 anti-mouse IgG 1 : 1000 1% NFDM

6. WERHEMT

3 FELL B Hl TOREHFRIENTIX, 72 o HT1E  (analysis of variance ; ANOVA) % IV,
R E 13 Bonferroni M E A H L Tt L7z, #EH##HT Y 7 N X GraphPad Prism5 (= A7 —
T7, B A L7z, 2 BER O TIE Welch O t BE & IV CTRRHT L7z, 15 57z EB
FERIE, ERIEHAERERZE (standard deviation ; SD) T#ox L7z, FHRIZHT ClE. Pearson MFH
BRI DI E 2 W TH B ERE 21T o 72, AR 5% T 2 e FIICHEZEN H D L HIE
L7,

13



%3 HT FEERAEIR
1. y8 T A OIRIMEIERTE & IR =
20 44 OREE AR M EZEK LY Y U Fa UEg L rhIL-2 2 VT y8 T fifa O RS E IR %
ATV, BHIEZhR A AT Uz, B BRLARTO R IMBAZER P D v8 T MilaOFIEIEL 0.71-13%
(FIE : 1.79%) THY ., 53 11 HEH Oy T AIEOEIAG1X 50.3-96.6% (HHE : 90.0%) T
&olz (Table1-6), F7z. 20 4 ORMMFALERF D v T M % 11 A FASMEEEZE L7k
BRI 105.9~2236.2 £ (PRI : 932.6 %) TH Y. vd T AMILOMIELRIZILME A
N otz —J7, BEE 11 B BICEBIT D CD3/TCRYyS DEISICHALENH V| v T D1
BEZh=R & CD3"/TCRy8" D E|& & OFMITHEME L2 d D D (Supplementary Figure 1A) |
CD3"/TCRy$" DEIG DHHEAE 90% T 2 BRI/ 1T 5 &, CD3Y/TCRyS' DA 90% % TRl % JiE
BIICIL yd T MG & 13572 5 MiaLEH O HE%E L 7= (Supplementary Figure 1B).

Table 1-6. Profiles in ex vivo culture.

ID CDS/TCRyS” (%) fold expansion
Day 0 Day 6 Day 11
HDO1 1.49 57.8 95.2 2236.2
HDO02 1.02 41.8 54.8 2020.1
HDO3 0.87 25.1 50.3 2229
HDO04 2.40 40.5 583 307.7
HDO5 3.12 72.7 62.0 492.8
HDO06 13.0 65.7 94.7 105.9
HDO07 7.17 76.6 96.2 235.2
HDO08 1.79 58.1 90.0 987.7
HDO09 1.88 48.5 96.6 1864.6
HD10 2.31 67.1 92.7 749.7
HD11 0.71 38.9 91.8 1152.5
HD12 2.04 62.9 92.4 1595.3
HD13 0.71 29.4 67.6 1211.1
HD14 3.95 48.1 55.2 3553
HDI15 2.84 62.7 90.0 231.4
HDI16 1.57 55.7 86.9 1018.4
HD17 1.78 69.6 92.1 965.9
HD18 1.35 57.6 87.4 925.8
HD19 4.30 48.2 91.8 939.3
HD20 1.52 40.6 76.0 477.9

14



2. v T #MICIIT 5D CD25 DI L HIE LR D Lk

vS T MR DO ARSMNEIEE 2 Cld, KA M EEERZ 3B L, Y L Foa ViR e rhiL-2 2 v T
BT D0, v8 TAMICEIT D IL-2 ZH Ko ThH 5 CD25 DIEEL & PEIE IOV THEHT
EATo 70, RIEMEZEREZ 2Bz, B8 6 HH. 138 11 HHOZNZENIZEBWT vd T Hifa
FIZHREBLS S5 CD25 7 —H% A A N —ICR VT2 &, 5538 6 HHIZ CD25 23 38E8L
L, 558 11 HHIZ/2 5 & CD25 ORBNMET Lz (Fig. 1-2A), KIZ, @ AN 204D ¢S T
faki# 6 H H D CD25 OFBUME L 7 a—H A F A MU —IZ X VT L, vd T MR ORIE)
L FHBAMNT 21T o 7o, FBIBREOFEIE L U TR v T L OSKREDO T RIETH 5 |
2k MFL & HOBEERRUAR Tt L2 0 7L O BT d 2 51 MFL D% & - 72 MFI ke
W THE L7z, ZORR, fEE A 20 4 ORI L 553 6 H H D yd T Ml HEiE&h=H
MNIEICHEIZMB L= (Fig. 1-2B ; p=0.042 ; R*>=0.21),

A

Day 0 Day 6 Day 11

o
=)

100

@
k=3

80

60

60

I
=3

40

Normalized to mode
Normalized to mode
Normalized to mode

20

)
o o

04
10" 102 10° 10* 10° 10° 107 10° 10* 10°

CD25

250

200

150

100

CD25 MFI ratio

50

0 | | | | |
0 500 1000 1500 2000 2500

Fold expansion

Fig. 1-2. Expression of CD25 on ex vivo-expanded y6 T cells.
(A) Flow cytometry analysis of peripheral blood mononuclear cells (PBMCs) derived from HDO1 to
detect expression of CD25 by the CD37/V82" T cell population on Days 0, 6, and 11. (B) Correlation
between the fold expansion of yd T cells and surface expression of CD25 by yd T cells. Pearson’s
correlation analysis of data from 20 healthy donors: r=0.46, R?=0.21, p=0.042.

Modified from Tomogane M., et al., Biochem. Biophys. Res. Commun., 588, 47-54 (2022)
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3. yS T MR OEIEIC I3 2 HERDOBEREMHT

vd T MR O ASMEIERG S CIIIEEBMGIFCEINT 2 Y L e VIS HERICE D IAE L, v
T MREATEEET 5 2 EBRH LR > TWD, 2 TRIZ, vo T AIEOBEEIZE T 5 HLER
O EEN:Z Rl 5 72912, VY —H% —FACSJAZZ % RV CRM M ERZER 2> 5 CD14" D
EKAFRZEL (Fig. 1-3A). 11 HEOEIMERITE 21T -7z, @ ORI MBS v T
Jio 2 HENE S 289~ AR, HeaE 6 H B CHIE L 72 vO T HIRR S EREESR (7 T 2 % —) 2B 5 A5,
CD14" D HER A RN 7o MRS 28 TIRBRESE S 0l S vz dr - 7= (Fig. 1-3B),

PBMCs

Lymphocyies
89.3

A
1047
10°
. 3
5 1024
101
100
B

20K 40K 60K
FSC

PBMCs

CD14

monocyte(-) PBMCs

104 3
1034
1027
10° f ‘ Lymphocytes|
99.9
10° i
0 40K 60K

monocyte(-) PBMCs

Fig. 1-3. Comparison of ex vivo culture between PBMCs and monocyte-depleted PBMCs
(A) Purification of monocyte-depleted PBMCs derived from HDO1. After sorting, the cell population

comprised >95% lymphocytes. (B) Clustering of y6 T cells in response to ZOL is dependent on

monocytes.

Tomogane M., et al., Biochem. Biophys. Res. Commun., 588, 47-54 (2022)
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%72, HDOI, HD02, HDO3 @ 3 #ifk% FCHAEZERBER, B 6 HH, K5 11 HAIZ
BT 2 yd T MO FIG &l F IR & FERZ PR o HIRRTE & Tl 9% & HLERZ PR
7o HEIREE A 231 5 CD3Y/TCRyS OFIG 13l 7 R &= 12 b~ TR U (Fig. 1-4A) . #H1E
IR B3 & HLER 2 PR - HEIEES 3% & T yd T MR ORISR 2 i3 5 L. T X CORKTHE
(238> L7z (Fig. 1-4B : PBMCs vs. monocyte (-) PBMCs;2024271.2 vs. 299.4£5.87 £% (HDO1) ,
1679.7+116.3 vs. 60+2.94 f5 (HD02). 114.3+16.6 vs. 3.63+0.22 i (HD03)),

A HDO1 HDO2 HDO3
BENGE monocyte(-) PENEE monocyte(-) BBRICE monocyte(-)
& PBMCs PBMCs PBMCs
8 10° 100 {841 1.62
‘\ 10¢ 10¢ i - &
Day 0 10° 10! R
10 100
10! 10 a2 0.051
10" 107 10° 10' 10° 10° 10 10' 10 10° 10' 10 10° 10° 10° 10' 107 10° 10° 10° 10" 10 10 10 10°
10s {171 753] 10 {7 9.29 100 10°
101 % 10t 104 104
Day 6 100 L i 100 = 100 100
10° 10? 10? 10?
10" 1578 184 10! 10! 10!
0 10 100 10 10 10010 100 100 10° 100 10° 100 10* 10° 10' 10° 100 10¢ 10°
e 93.6| 10 {102 100 {551 66.9 442 10
10t 5 1 o s 10 i . 104
Day 11 10 S s 100 — 1 . itk 1
10 : 10 R e J 107
10" 11.20 136 10" {270 10" 1234 3.44 126 10"
10° 107 10° 10 10° 10' 107 10° 10* 107 10" 10?7 10° 10¢ 10° 10" 107 10° 10¢ 10° 10' 107 10° 10¢ 10° 10' 107 100 10° 10°
» TCRyd
B
HDO1 HDO02 HDO3
4000 2000 r 160
—o- PBMCs L - PBMCs L
3000 -a- monocyte() PBMCs 1900 =~ monocyte(-) PBMCs 10 o ronen PBMC
2000+ } 1600 F 120 F monocyte(-) s
= c [ =4
S 1000t S 1400 S 400 }
S 5007 & 1200 &
o o2 S -3 80
3  400f 3 1000 3 20
T - 100 T o
e 300 2 80 F S 15 |
200 | 60 10 F
40 5 F
100 | 20
0 0 0
day 0 day 6 day 11 day 0 day 6 day 11 day 0 day 6 day 11

Fig. 1-4. Monocytes are required for ZOL-mediated expansion of yoT cells.

(A) Flow cytometry analysis of PBMCs or monocyte-depleted PBMCs stimulated with ZOL. PBMCs
isolated from HDO1, HD02, and HDO03 were examined on Days 0, 6, and 11 to detect expression of CD3
and TCR ¥ (red frames). (B) Fold expansion in the absence or presence of monocytes on Days 0, 6,
and 11 was calculated as the number of yd T cells derived from HDO1, HD02, and HDO03 divided by the
number at the start of culture. The mean + SD of three validation runs is shown. The statistical
significance of differences was determined by two-way ANOVA with a post-hoc Bonferroni test
(***p<0.001 vs. monocyte(-) cultures).

Modified from Tomogane M., et al., Biochem. Biophys. Res. Commun., 588, 47-54 (2022)
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S BT, HERZFRWIZIBIERTE Tl v8 T Ml HIZHBLS 5 CD25 OFEELIREL 3 18 & HEE
EEBIFIZHENTHRIIET L (Fig. 1-5), 2D OFERN G, vd T AR HEIE T 2 72 D1
RIYMBEAZERH O CDI4THERAMETHY . vo T MAEIZHIT D CD25 ORBUCHFET L L

MR STz,
PBMCs ‘
monocyte(-) PBMCs ‘

control { E

0 10°  10* 10°
CD25
*%*
1501 ' 1
—
o
5 100
[T
=
N
) 50
O
0
PBMCs monocyte(-) PBMCs

Fig. 1-5. Comparison of the expression levels of CD25 on yd T cells in PBMCs and monocyte-

depleted PBMCs
Surface expression of CD25 by y8 T cells in PBMCs and monocyte(-) PBMCs, expressed as the MFI

ratio (FlowJo software). The mean + SD of three validation runs is shown. The statistical significance

of differences was determined by an unpaired t-test with Welch’s correction.
Tomogane M., et al., Biochem. Biophys. Res. Commun., 588, 47-54 (2022)
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4. RIHIMHFEZERF OHEROFIEG & 8 T Mk ORI & OFERIM:

“3. yd T HIRA DRI 51T 2 HLER OBSREMRENT” 123\ T, BLERIEEAE T Tl vd T M
HEE T &9, HEROFEDN yO T MIC BT 5 IL-2a 85 (CD25) ORIBUCHFEH L TNDH T LN
R S HUTz, RIS, vo T ML O HENE AY PBMCs 1 D HLER D E| & ’%ﬁﬁ%hé Dk 7a—HA
F A RU =X DM L7z, #1912, HDOL, HDO02 3 XU HDO3 (281 5 BERDEA & fifhr
4% &, HDO1 <° HD02 & bb~CHEEZI=R 0 H » HDO3 @aﬂﬂ?@%ﬂéﬁ)%’wot (Fig. 1-6A)
F72. 204D v T Ml O HIEZN=R & RIS OHEROEIE & OB Z T 5 &, AER
FIEIMEI I Sy o 7= (Fig. 1-6B), 2D OFER L0 | v T MR HEMERN =R 1T HURIR AN
fa & U CHERE T 2 HLERDFIA D RIS E LR 2 & DRI STz,
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Fig. 1-6. y0 T cell expansion was independent of the percentage of monocytes.

(A) Comparison of the percentage of monocytes within the PBMCs population isolated from HDO1,
HDO02, and HDO3 on Day 0. The mean + SD of three validation runs is shown. The statistical significance
of the differences was determined by one-way ANOVA with a post-hoc Bonferroni test (not significant
vs. HDO03). (B) Correlation between fold expansion of o T cells and the percentage of monocytes within
the PBMCs population from 20 healthy donors: r=-0.073, R?>=0.0053.

Modified from Tomogane M., et al., Biochem. Biophys. Res. Commun., 588, 47-54 (2022)
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5. HERICHET D BTN3AL OFEBREL & v5 T ML DK b h == D gt

vo T AL DOTEME(LIZIE BTN3AL 3B 5-4 % (25-27) Z &b, RIC vy T M o HEME =R &
CDI14"HiER BICHHL 2 BTN3AL & OFHBI 2T L 7=, #1112, HDOl, HD02, HDO3 (2451
% CDI4" O HEROMIfaZ T FIZHBLT 5 BTN3Al OFBMELZ 7o —H A R XA KU —|2X D
P U, FEBIBREOFREE & L TR Y 7L OSSERE O RETH 5, &tk MFIfE &
WHAEBH R TYfa L7V TN O RAETH 25 MFLEOLZ L 0 | i L7z, 2Ok
R BN DN HDO3 O PBMCs HIZE 415 CDI4 HERTid, BTN3AL OFEBUME AV
WZ ERorole (Fig 1-7A), L2aL, ¥ 1 HHOHEKREZFEIL, i Ly o7 g
2B D BIN3AL OFBLEZ T AKX T 1 v T v ZEICTHRITT % & HDO1, HD02, HDO03
W23 5 BTN3AL OFEBUTFARE THh -7 (Fig. 1-7B), T OfERIE, HDO3 Hi2k CD14"H
ERIZI1T D BIN3AL DR L ~LBMRN T L &R L, “L. yd T MIla DS gL & g
R OFEREZHETEZD L, MIEHTZ D O BIN3AL OFEH LU 3RS R I BT 5
AIREMEDS R STz,
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Fig. 1-7. Expression levels of BIN3A1 by monocytes
(A) Flow cytometry analysis of BTN3A1 levels on CD14" cells in PBMCs derived from HDO1, HD02,
and HDO03. Cells were examined to detect expression of BTN3A1 on CD14" cells without stimulation.
White histograms represent the negative control. Gray histograms indicate the expression levels of
BTN3AI1 from PBMCs on day 0 (gated on CD14" cells). (B) Comparison of surface expression levels
was made by calculating the median fluorescence intensity (MFI) ratio (FlowJo software). The statistical
significance of differences was determined by one-way ANOVA with a post-hoc Bonferroni test
(*p<0.05 vs. HD03). (C) Western blot analysis of BTN3A1 expression in ZOL-treated monocytes. -
actin was used to control for equal protein loading.

Tomogane M., ef al., Biochem. Biophys. Res. Commun., 588, 47-54 (2022)
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IO ORSRERE 2, BMEROMARR T EIZFRBT % BTN3A1 OFEBLEE & ¢ T fifa o1y
Mg =R & 2R L7z, T OREHR. 5% 6 HH (Fig. 1-8A ; p=0.0053 ; R?=0.36) I X O%%
# 11 A H (Fig. 1-8B; p=0.037 ; R?>=0.22) (Z35(T H MR & B IR B4 5 BTN3AL
DFEBUREE A B IEICFER L7,
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Fig. 1-8. Expansion of 7o T cells is dependent on the level of BTN3A1 expressed on the monocyte
surface.
(A) and (B) Correlation between the fold expansion of yo T cells and surface expression of BTN3A1 on
monocytes. Pearson’s correlation analysis of 20 healthy donors: r=0.60, R?>=0.36, **p<0.01 (Fold
expansion on Day 6); and r=0.47, R>=0.22, *p<0.05 (Fold expansion on Day 11).

Modified from Tomogane M., et al., Biochem. Biophys. Res. Commun., 588, 47-54 (2022)
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HIT, 4. KA M EEERF OBEROEIS & yd T MILOHIEZNEE & OFBINE" ORFEFR B
% 2. PBMCs HIZHAAET DA EIZ BTN3ATL 2858 < J8 81 L TV % BTN3A 1 BEER %
A& YO T ML ORI & OO A EZfifNT LTz, TORE, 553 6 A HITHIT 2 HEiEL)
L PBMCs HIZAFET D BTN3AIM HLERDEIS & TIXAEICIEICHEB L (Fig. 1-9A ;
p=0.0055 ; R*=0.36), 53 11 H HITHT 2 HIELHE L PBMCs HICAEET D BTN3A 1M Bigk
DOEE L TIXEICHBET 2@ MmN H > 72 (Fig. 1-9B ; p=0.35 ; R*=0.049), LA LV | HEROH
fa 2 EI2RELT % BTN3AL OSBRI RS L OV PBMCs HIUZAF/ET 5 BTN3A1Me FAERDEI A
25 yd T AR OO RIZHE L 52 5 2 LR STz,
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Fig. 1-9. Correlation between expansion of yd T cells and percentage of CD14" cells highly
expressing BTN3A1 in PBMCs.

(A) and (B) Correlation between the fold expansion of y8 T cells and the percentage of BTN3A1hieh
and CD14" in PBMCs. Pearson’s correlation analysis of 20 healthy donors: 1=0.60, R?>=0.36, **p<0.01
(Fold expansion on Day 6); and r=0.22, R?*=0.049, p=0.35 (Fold expansion on Day 11).
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6. BTN3AIl-Fc & A T % > /X7 EDOUINT X 5 8 T fifia OHEMEZh =R D at

vd T MIFE DO HEEIZ BTN3AL 226 ORIEA LI TH H Z & ZMEET H72DIZ, BTN3AL-Fe ¥
AT HE N B aEE T B RIZERINL., (RMEERSEE 21T > 72 (Fig. 1-10A), #1912, @t
72 BIN3AL-Fc ¥ 2 7% X7 B % y8 T AR L TWAH Z & 2RI 572D, BT IgG-
Fe JUIRIC THIEAZE#ML, 7o —H A b A MU —IZTHPT L7z, ZORER, BTN3AL-Fc ¥ X7
Z 8T BT ys T HIfICAS & LTz (Fig. 1-10B),

A
0 1 2 6 11
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E FCM
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Fig. 1-10. Ex vivo-expanded culture of y6 T cells treated with BTN3A1-Fc¢

(A) Schematic showing BTN3A1-Fc treatment and flow cytometry analysis of ex vivo-cultured cells.
(B) Binding of BTN3A1-Fc to the surface of CD3"/V32" T cells on Day 2. PBMCs isolated from HDO03
and stimulated with BTN3A1-Fc were analyzed with flow cytometry by using PE-labelled anti IgG-Fc

antibody.

Modified from Tomogane M., et al., Biochem. Biophys. Res. Commun., 588, 47-54 (2022)
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F 72, BIN3AL-Fc & A 7 &% L R EFAE FIZBW Ty T Mifaoigsh B2 Hil3+ 5 &, 3E
{AETF & U TR EIZ v8 T MR ORI B LT (Fig. 1-11 : BTN3A1-Fe JE7717E
T vs. BIN3A1-Fc /7 F ; 88.89.64 vs. 144.7%8.65 fi% (HDO3) ; 557.1+35.5 vs. 855.4+7.97
¥ (HD15)), LAl E LD BTN3AL 23 v T MR DO ARSMEIEE B W T TRITE 534 4~ —
H—D—DZ7e ) 5B ENHALNERST,
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Fig. 1-11. BTN3A1-Fc increases the fold expansion of yo T cells.
Fold expansion on Days 0, 6, and 11 was calculated as the number of y6 T cells obtained from HD03
and HD15 divided by the number before stimulation with ZOL. The mean + SD of three validation runs
is shown. The statistical significance of differences was determined by two-way ANOVA with a post-
hoc Bonferroni test (***p<0.001 vs. BTN3A1-Fc(-) culture).

Modified from Tomogane M., et al., Biochem. Biophys. Res. Commun., 588, 47-54 (2022)
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H4H B

ARZETIEL, PBMCs 1O v T Mlild 2 BiEksa L, | 7 a—H A N A U —|Z X DT
BAToT20 TORER, BEH (19,45) & I[FERIC v T MO HEBERh =R {IEIJ\%M@'O . BEFLE
FEFI OHUZIE vd T AN EIRAYIZH RS, oML L 7EGFI Rz bz, af T
AIRLS> CD3 ML COE:#E 6 H H D CD25 OFBLA 7 m—H A A MY =TT+ 5 &, —
EROMAEA CD25 Z38HBLL Tk Y (Supplematary Figure 2), Z AL 5 OMfELS IL-2 12K 0& LT
AL TWD ZenEZXbND, HREEL TR TELINAA I~ — I — %2 RRT D720
T HIRZTEMAL T 572 OICLE LTS IL2 IZE R L, v T HiRICE T 5 IL-2 ZR/E o 84

(CD25) [T 2OWTHHT 2 &, £578 6 H H D yd T MMRIZIIT D CD25 OFEBLFREL NS v8 T #H
N DHEIRNHR & AEICEICHEAT 2 2 L 2 A Uiz, 1IL-2 28 y8 T MRl 389 %5 CD25 (1ZF
A7 % &, mitogen-activated protein kinase (MAPK) 7} /UAEREE (ERK, p38, JNK) 723
IEMEIL S (56), vd THIIRIZIL-2 DA — 7 T4 0T 7 T4 N2 X > THEIET S (57),
L72>L. PBMCs (2% L C IL-2 L& 721 TlE yd T AMIBOTEMALAFE S, vd T HaD Y
VERPUROGRRAMETH D (58), YL Ko U RIZK D IPP OERN, MR —RI2k vy
Bt L 72 BRERAIR N I B W TR I S 41, 2 LIS OMIfE I S ey (59), £7o. Ak
1 TCIZ PBMCs 722 5 BLER A BR < & v3 T MR O ¥EIE 0= 2380 L, v T Ml O ¥EiE ¥ L U CD25
OFEBUHEN TP A & L CHERRMETH DL Z L AR Lic, Lo T, v8 T MifaiTH
EKNTY L R U BRIC K> CTEM L IPP 2585k L IR T2 Z LR s ivb, £z,
vd T MIMICHIT D N T A7 U T b— AN CIX, IL-2 HMEE L g LTV bt PP+
IL-2 JLERED 528 APl 7 7 2 U —#RE[R 1 Fos 3 X O Jun ORH EHZRHL TS (60),
T HEME TIE nuclear factor of activated T cells (NFAT) & activator protein 1 (AP-1) 23 HhaRAYIC
CD25 O fn 3B Z T2 (61) Z D, vd THINEIZEIT 5 CD25 O3B HEME & L
THERNIZE L7 IPP 2783 L. NFAT & AP-1 12 X B2H5EHIEIC L 0 CD25 OFRBIA E5F-
LictEBEZ N5, 4B CDI4HIIEE RO - 8G T O M= O REHIARM Mk L 0 5B
L 72 PBMCs % %t & U TG L7228, CDI4Yia Z R\ 7= ffaicxi L CeL Y — 2 —T
B L7 CDI4SaZ A TR T 5 Z E WA O H L NEMME L TELIRE Tho T,
ELWREEZ W TRFT LB EORETH, v8 T MO A 5L THIIETE 77, HER
Eyd THIfRZZNEn oL, 58352 & Tyd T M EH LT\ (62, —H.
PBMCs 7> 6 HERZBRWNZGE D ¢ T MIOMEIRSIRIL, HERA Sl E & L g5 &
K& < BN U7z 23, BN vd T AR L=, ZAUX, vd T Mild B &5 ATP-
binding cassette protein Al (ABCA1) %I L CHfash~fit L 722 KME IPP (63,64) (2 X 0 I& M
bz & T, HERIEGFIE FICB W ThOTNIIHEE LB 265,

ABlD7a—H A A MY —|Z X DRGEED S HEIaZ 1 O BTN3AL OFRBIRE & 6 T
AL OB RN IEICHBEI 25 2 & &2 B L7z, HERIZIFZHEFEMEO BV BIN3A2 B X O
BTN3A3 $, %8 L T\ 5 (65), BTN3A1 35 L OV BTN3A3 [THAENIC T 2 /7 FRf) 180 fE B4
D B30.2 KAA L HATD (2829, —J7. BIN3AL2/3 X o>DfilasseE /a7 1) o R A
A TR SN TE Y 95%LL LN SH 5 (26), BTIN3AL, BTN3A2, BTN3A3 O§ X
TZShRNAIZ X > T/ v 7 X7 L7 HEK293 Mifaicxt L CH 7 7 7 2 U —Toh % BTN3AL,

Pl
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BTN3A2, BTN3A3 ODZNEFNERKE I, BPs THDH/NI R U BaLET 5 &, BTN3AL
FEBUHIEIZXT L CTORH vd T AIENIEMET 5 Z ENFEIFES T (25), AWFSEICHEM Lizht
BTN3A1/2/3 HUfAIX BTN3A2 35 XL OV BTN3A3 (2 X EAFo28, HERNIZE T 5 BTN3AL &
- BLEIT BTN3A2 X° BTN3A3 OFBLE & b~ THD TRV (65), £7-. vd T flfdiL BPs
HITALE BTN3AL BEMIIGICOLNT 25 (25) Z & X0, HEROMIEE Lo BTN3AL D%
BUSREE | M AE LT yS T AN L. BTN3AL & & 3889 5 HERDEIE 2 v8 T HfL O HAE 1C
HEpKEERZTEZEZTWD

BIEE Ty T A OB a%izﬁ%t IR TRV, BTN3AL IZBT 2%0% @
WENRENTWD, —D0, U VERPUREA BIN3A1 Offask IgV £ K A A CEBERES L.,
ZD Y VERFUR A v8 T MIA2FER S 2 FURRRRERZC (27) T, &9 —DiF, MlaIZEREL
72U VEEPUR DS BTN3AL ORMIFEN KA A > B30.2 IZf5A L. %z&'z{{t u‘_ BTN3A1 % y3 T #l
Ja 2338589 2 PURRERAR (29.31) TH D, I 5T, ITHETIE BTN2AL 28 y8 T sz &K
BT D VY9 $HEfEA L. BIN2A1-BTN3Al O AR % 8 T Ml SR Z I L TRk ¥ 2 HR
AR A SN TWD, BTN2AL-VY9 S xfa2 2 E LT Va2 o U W e LT
BTN3Al TH D EHEHI STV D (65,69), LT2m3> T, vd T MR OFURGEFEIZIZ BTN3AL 23
HETHDZEDRIBINTND (67), vdT M BTN3AL 240 L CiEMALT 5 Z &1
SOH BTN3A Hifk (20.1 HiikI LTV 103.2 HUIK) 12K D v8 T ML OFEREMEHTIC XL v %Eﬁé
iz, 20.1 FURIT Y BRI & [FREIC vo T A2 TE ML S8, 103.2 HUikIZ Y v wght
JFEHI%IC & D TNF-0 DpEAZHET 250K L LTRE SN (2526), PBMCs Z V7= 1at
TlX, YU Re U RapiiiE L7z HERIZKR LT 1032 PR ALE T 5 & V9T Mg O E g %
T 52 ERRSNTVD (62),

PLbEX Y ABFETIE yo T MIEOEEIEIC PBMCs FOHERALIECTH Y | BHERIIRFRE -
[ZHELT D BTN3AL OFEBLFREDS v6 T ML ORI & EICFHEET 2 Z 2B 60 L,
ARFFEOMERIZ L Y . BEROMaZRE FI231T 5 BTN3AL ORBIFRE D v& T AL HEIEZ) %
YU TEL2HM AL A~—D— L7200 HEIERTOERFE RN M OHEEKICEE T S
BTN3AL HBLMALIZ & 0 Mg rlie /e BF DRk Hiff s b, £, BEZEIMELT 5
THENR DK R —Cidho v U UEEE ) = 2T )ULEW (69) 2#5 L, KEHEE%
RADZENTE, SEIOHTEEREHVTEEOREINEN TE 5 Z &3 TERIE N &
Ez2D,
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BSE /R
ARETIX YT MlAOEIEFEE TR T 28R A A~—I—%BEL, LTOmAL%E
57z,

1. vo T MO MIENRZ TR TE A NA F~—h—& L CHEROMnRm EIZRET 2
BTN3AL ORBHENEH TH D

2. v THIEOENEIZIX CDI4 IR A LETH 5,
3. v3 T MR DOEIEZh = T B AN R 1 EICHELT 5 BTN3AL OFEBIRE & EICHHRE T 5,

4. A6 HHD 3 THINICIIT D CD25 OIS HIRAE & HE=R AN IEICAHET 5,
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28 yd T AROHUELR N RIZI T S PD-1/PD-L1 #5248
1 S
ARV i D AFTRFS LN human leukocyte antigen (HLA) DVHZK, S SN E OIS B

RSCARVIN ﬁﬁ%%ﬁﬁ@@ W LR LT, RIEOEENDRNDMAEEZES L 3L
SapE ke | IRRE L 72 %, £OH T PD-1/PD-L1 BRI 1T, Skl z S\ CTHULE 2 feE 2 1
S TUVWDHPD-1 3 F1E CD28 7 7 X U —IZJ@ 7 D ZMfiitEmidh s 7 F AR TH D (1992
T T AR OABSERITIC L D BN FEINLHESY " Ea a— N 58ET& L
THEE, FEINTZ (70), ZHE TORBEFEBRTIZ, PD-1 /v 77U b~ RIIBITH~Y
A AT ) —< MO BEFEMEH R, ~ 7 A NEEAIEIER 2 72 PD-L1 S0 #EIC K 2 HgE
h S LUV PD-1/PD-L1 R FHEHUAIC L 2 HFEIHI N R AR 4 (71,72), $t PD-1 FLEHT
PD-L1 UKD H 7272 M AT E LTRSS N TE 2 (73,74), LirL., BlRESIZEIT 5 PD-
1/PD-L1 FLEFURHEAITORDRIL 10~30%RETH Y, +oICmN b O L 13 2720 (Table
2-1) (1), BRMEDFRD HAVIR WK & L T, primary resistance ( H #R[Mit4:) & acquired resistance
(EMRMITE) O SOEFNREZ BTN D, BIEITEL, FED A DI THRERIZ X 2 PEERD
BN D T DI R A PR Z I SE 7223 A (coldtumor) TiX, XU O LIRS LI
WEZ AT THY (75, —F., BEITZEMICHZ25 PD-1/PD-L1 [HEFUA DM F LV it 2
(T84 7 ThD (76,77). ZHODOREEZ FRT D7D D272 D ARIZRIEN L E N T
AN

Table 2-1. Response rates to anti PD-1 antibody monotherapy

] Primary
Study/Agent Tumor Experimental arm ) Reference
endopoint
KEYNOTE-001 2 mg/kg or 10 mg/kg
) Melanoma ORR 26% (78)
/pembrolizumab every 3 weeks
2 mg/kg every 3 weeks or
KEYNOTE-001
] NSCLC 10 mg/kg every 2 or 3 ORR 28% (79)
/pembrolizumab
weeks
KEYNOTE-052 | Uroepithelial 200 mg
. . ORR 24% (80)
/pembrolizumab carcinoma every 3 weeks
CheckMate 275 | Uroepithelial 3 mg/kg
) . ORR 28.4% (81)
/nivolumab carcinoma every 2 weeks
KEYNOTE-059 ) 200 mg
) Gastric cancer ORR 11.2% (82)
/pembrolizumab every 3 weeks
CheckMate 142 3 mg/kg
] Colon cancer ORR 31.1% (83)
/nivolumab every 2 weeks

ORR, over all response
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MR S RTINS 2 TR k3 2 BRIRKIRL D 7 F I K D 1RE (84.85) L. %8)

%ﬁ%&&bf%ﬂfﬁ@kaK%%cﬂ%T%Wu&@%%wé%%ﬁﬁ%&ﬁ%é
(ZEFIE, BEROPURRFERMEZ & O 5 E2 N TANCE A LB B 2 T MREE

#%6 BAR A T HIRBEICIR, CAR-T MAEIESS TCR-T MifuiLE2 & 5, CAR-T Hf
FafiElL, MfESh KA A & U TR DI G I TR /R %2, Ml FA A& LT T
M ORIFNE Y - CTH 5 CD28 1 L < 1L CDI37 & T ez ARy CTh o CD3L D7
T RAAL D EMAEDETX AT X2 R 2B S5, TCR-T MlaEE T, PuURK
S T Ml RAREE 28 AT 5, I, HLCDI19 CAR-T MAZHIEAD B Ao ik 2
ﬁ 5t L CRWERIRZRBE L TV D (86,87) HLOD, FRNPED HILD &V o iR

RE BT D (88), & BIT, BETED AT 5 CAR-T MR E DA ML IEE TR R DL
ThHD (89, F7-. TCR-T MIIEIETIL 20~50%DFENENRBD LNT-HETH DL DD,
BEMEE B CTE DEBNAOFIIIR SN TND (90), Bis - T MIEHEES B A
Ik LT B A2 B TE RWERO—o L LT, BT AR TR ) 72 o i B
BN SN TV AT, #5 L7z CAR-T flifa<> TCR-T a7’ PD-1/PD-L1 #R#&1C L 0 P HE
L. ZOPEBEENES L, BEME L TLE D Z EnMEESNTWD 91), LD D=
DRV~ TRT TV VAT TEDRETFT = v 7RA > MNEEEPELESNTWAER, v8 T
A OFUEE R & PD-1/PD-L1 fRIKICHEZZIT 5 ONTHLNICTRELZ X D,
AREETIL, yOT MRFRIEZ ML T HICHT2 D, KA TORTERIZ L - THEE L 72 y3 T Mo
PUEEHEMEC 31 D PD-1/PD-L1 #RE& D FEIZ W THRREEE L 7=,
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B2 8T FEBRIE
1. ks

bt MDA AMIREEE (UMUCS3, T24, T24cis, TCCSUP) . b b B 23 AAMiERE (MKN28, MKN45) |
b M2 AKIIEEE (A549, SBC-3. SBC-5). t FELAAMMIEE (MDA-MB-231), t b KIGA
AURERERR (SW480, HT29) . b ki1 fZJiEMIfamk (211H, H2052, H2452) |% American Type Culture
Collection (ATCC) 2> 6 AF UTe, BEDEDS Ay B3 A, lilids Ao, A B IEAM AR 1T 10% FBS (Sigma-
Aldrich) . FUAEWE (100 units/mL 2=V >3 XN 100 ug/mL A kL7 h~ A > > :FUJIFILM
FOEHIEE) & Te RPMI1640 (FUJIFILM FOGHEES) | KIGHS Aiaikds S OVL2S Aiakkl &
10% FBS (Sigma-Aldrich) . H#iEME (100 units/mL 2=V >3 L V100 pg/mL A kL7 k
~ A 3 :FUJIFILM FIJEAi3E) % 7 e Dulbecco's Modified Eagle Medium (DMEM)  high glucose

(FHFAT A7) T37°C, 5%CO, DEEL T CTH#& L7z,

2. vd T Mfus 2%

ARAH I HLEZ BRI Ficoll-Paque (GE Healthcare, Little Chalfont, Bucks, UK) % HVNTorEfE L |
SR L 7o RAE M AL ER Z 10% B b ABAYML{E, SuM Y L Fu U (Novartis Pharma AG) &
A ALyS505N-0 55t (7= v B, HA) IZHE L., 37°C, 5% CO, DB FCH#& LT,
24 WifEf4 K528 6 1.3 mL % 10% B b AB R M55 ALyS505N-0 £ Hi CEF HIZZ #2170,
thIL-2 (100 1U/mL) Z¥IN L7z, B3 2 B H2 L S H H £ TrhIl-2 (100 1U/mL) % &0
L7z, 3 6 HH TIE, 10% FBS (Sigma-Aldrich), HUEHE (100 units/mL <=3V B X
V100 ug/mL A s L7 b~ A > : FUJIFILM FoYeffidk) % & de RPMI1640 % 1.5 mL/well i
L. 1.5 mL 328 L well IZF L. 4 well (2 thIL-2 (100 IU/mL) #¥INL7=, B 7 A
H LU TIE, 24 well 7L — k735 T-75 7 7 A 2 (Thermo Fisher Scientific) (2% L. rhIL-2 (100
IU/mL) Z¥%HI L, 10%FBS &4 RPMI1640 % FV CTHAlEE & U7-, ABFSE CHEM L 72l
AT BB O B IRV THKGE (20-16-09) S, A 7+ — AL K- arkr Mz BT
Bl z17 572,

3. 7a—HAFARY—

RAY M BEEZER D yd T MR OFIE  vs T MBENIZ I8 1) 5 BLEERL Sy 135 & O interferon-y (IFN-
y) OB, DAFMIIZEIT D PD-L1 O3B E 7 a—H A b A h U —Z X0t L7z, FHEbt
JROY T, 100 ul @ PBS (-) (2% 1.0 x 107 cells/mL (2725 K HIZFHRL L, 1.5mL F
=—77 (Thermo Fisher Scientific) (Z[0]I¥ L 7=, #ftL . L FOHUA & i & 7=, Ht CD3-FITC
L& (1:20; BD Bioscience, #555332). $iL TCRap-PE Hitf& (1 : 50 ; BD Bioscience, #564728)
HT TCRy3-APC $ifA (1:20;BD Bioscience, #555718) . Hi1 VS2TCR Hi{& (1:500 ; BD Bioscience.
#555739) . L VY9TCR-PE (1 : 100 ; Biolegend, #331307) . $iL PD-1-PE $iL{& (1:5; BD Bioscience.
#560908) . HT PD-L1-APC #i{& (1:20 ; BD Bioscience, #563741). T IgGk-APC Hii& (1 : 40 ;
BD Bioscience, #554681) Z L& L, 20 57[H, 4°C, EYTRIG S H 72, D%, 300xg, 4°C,
5 3 o O BEETT - CTHIKEA PBS (1) 12XV 2 [¥ed Lz, MIENPUROYRE T, v
T e 2 1.0 x 10 cells/well T 24 well 7" L— K IFEFE | Phorbol 12-myristate 13-acetate (PMA)
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/ionomycin (eBioscience™ Cell Stimulation Cocktail 500x) % 1x CHllx 7= D% GolgiStop Protein
Transport Inhibiter (BD Bioscience) % 1puL/mL TE L, &A1 »F 2 X—F N T2 FEfljEF#E L
Teo ZD%, 1.5 mL Fa—7 2B L7z, B L7z 100 uL © PBS (-) IZHRE L., i
human TCRyS-APC HUE & ALE L. 20 4y, 4°CTRIG ST, 300 xg. 4°C, 5 S5 4y
ZATV, Mz PBS (5 (2R VP L7z, IRIZ, 500 uL O 4% paraformaldehyde (PFA) ¥
ZIMA ANVT v 7 Z TR L, il BT 15 MBS S 872, PBS (1) T2 [H¥EH L.
02% RUAXvxF Lo INVEL T/ TUL—F (FUTAT A7) 250 PBS (1) K
150 L 2, 2 C 10 43 RO & 72, FL Perforin-Alexa Fluor 488 $1{4 (1:20; BD Bioscience)
PL Granzyme B-PE /& (1 : 20 ; BD Bioscience) . T IFN-y-PE $1{& (1 : 20 ; BioLegend) % %L
B L., 20 43, 4°CTRIGSETZ, 02% RV AFvoF LY ALEH U E) T L — T2 [H
Ve L7-#%. PBS () T1[EWESF LT,
MREER Z 70 ym BOT A m A v o GEERT, H0) 12 L72#k. FACS Calibur
(BD Bioscience) z HVNTHENT L 7o, ZEBURE DFEEE & U CRYL Y 7L OH LR EE O MFI
& HIATRRPUA CTY L= W 71D MFL Db % & 572 MFI ratio & V2, fi#HTIX FlowJo
(BD Bioscience) (Z & 0 S L7z,

4. AR MR R

75>/u‘ﬂﬂﬁ/j W2k 2 Y T MifeDHUERE IR E 7o —H A A RU—IC LT LTz, DA
A% 1 mL @ PBS (-) I[ZH&#E L. 0.5 uM @ Carboxyfluorescein diacetate succinimidyl ester

(CFSE c[AMZAL, BEAR) T30 4[], 37°C, MY TYEE T STz, £ Dk, 200xg, 57O

L TBEZITV, BEEERIRICAZH L, 6 well 'L — | (Thermo Fisher Scientific) (Z 1 x 10°
cells/well TORFFEL 7=, ZDk, YL Ku k% 5uM 3 O4E L, 37°C, 5% CO, DERE T
T IS HFHEEE L=, D%, 24 well 7' L — MIDBARIIEZ 1 x 10° cells/well T24FfE L, R
JLiERE, Effector cell:Target cell (E:T) kb 1:1, E:T kb 10:1 12725 £ 512 y6 T MifdzLE L, 4
PRS2 L7,

Pt PD-1 HUAOFH T 36 L OWLPD-L1 HUAOFH FIZ31F 5 vd T Ml O HUE 20 R OfE Tl
Pt PD-L1 Uik (eBioscience, #16-5983. clone MIH1) 3 X Ot PD-1 HifA (R&D Systems.,
#AF1086) %1270 10 pg/mL 38 X V3 pg/mL OPRFETHAE L, 20 47, 4°C TS S E 72
BITHAFIEE vo T IR Z 52 Uiz, 4 well OILEEEEKL OV 7L &3 TEIL L, 200
xg. S rMomEOyEEATITV, 500 uL @ PBS (<) L%@% L7,

vS T MIfEIC X ARG EIC L AL, 7a—H A N A U —OMHTRTIC Propidium
iodide (PI) 20 pg/mL (FUJIFILM Fothlik) #4LiE#% . FACS Calibur (BD Bioscience) % >
TR LTz, 2236 SEMIROEIA XL T OFHRATHEE U, 7 — Z fi##71% FlowJo (BD Bioscience)
(2 &0 FEhE L7z,

PI positive cancer cells (%) = (CFSE'PI" cancer cells/CFSE" cancer cells) x 100
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5. PD-L1 small interfering RNA (siRNA) (ZX 5/ v 7 X7 ORGE

PD-L1 (Z%}9 % siRNA (%, siDirect 73— = > 2.0 (http://sidirect2.rnai.jp/) % FVCEEt L
72, #XElL72 PD-L1 siRNA % GeneDesign Inc. (KB, HA) 72HHEA L. control siRNA %
Thermo Fisher Scientific 225 A L7z (Table2-2), 25 AMIERE (A549, MKN28, T24, MDA-
MB-231) % 6 well 7L-— b (Thermo Fisher Scientific) (Z 2.5 x 10° cells/well T#&F# L | lipofectamine
RNAIMAX (Thermo Fisher Scientific) %V T siRNA (InM) 2 h 7 A7 =7 v a3 v LTz,
72 WEEIR IS A EI L, 7 —H% A R A U —{2X Y| PD-L1 OFEBIFRES v T ML OHL
JEGS 20 2R % BRRIE L T

Tabale 2-2. Sequence of siRNA

siRNA sequence
sense 5’-UAUAAAGACAGCAAUAUCCU-3’
PD-L1 siRNA
antisense 5’-GAUAUUUGCUGUCUUUAUAUU-3’

6. AT

3 FELL B Il TOREHFRIENT X, 7200115 (analysis of variance ; ANOVA) % IV,
FRE 13 Bonferroni M E A H L CTHotr L7z, #EH##HT Y 7 M id GraphPad Prism5 (= A7 —
T 7, WR) M L7z, 2 B O Tl unpaired-t 72 E & WD CTHENT L 72, £ 54072556
AR, PMEHEYERF 2 (standard deviation ; SD) T#sx L7z, FHBE/HT TlX. Pearson MFH
BRI DI E 2 W TH B EMRE 21T 2 72, fEER 5% LT 2 e FICHEZEN H D LHIE
L7,
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3 HT FEBRAER
1. HEHE L72 vo T RIARIZEIT 5 PD-1 DR BT

ATEE & FIRRIC, B AR L V155472 PBMCs 1 y8 T fifdz 7 —H% A KA R
—IZ R VYT D & CD3Y/TCRyS* DEIG D] (n=3) 1 1.02% TH V| 11 ARIHEEEET D
& CD3Y/TCRyS' DEIA DY) (n=3) X 75.0% Th-7= (Fig. 2-1A), ZD RFT—IZBT 5 v8
T ABAE O AR E O V1% 1600 {5 Tdh > 7= (Fig. 2-1B), £7-., §548 11 H H TP CD3*/TCRys"
D yd T HIIBIZEBWT V2 BL N Vy9 288 BL L T\ 7z (Fig. 2-1C), & 512, 11 B OBEERS
ETHOLNZ v T M IS IT 5 IFN-y LA G F MR 3 £ D granzymeB, perforin O
FaNICHBIT 23 EZ 7 —H A F A 8Y —Z TRl L7z, granzymeB 35 KO8 perforin (%
PMA/ionomycin (Cell Stimulation Cocktail) & & > CTIEMAL L7256 L RIRREIZHEILL T D |
IFN-y |& PMA/ionomycin ZLEFE TIN5, HEIERTO PBMCs & IS 2 & v T MG TO
FEBLIRE N H K L7 (Fig. 2-1D),
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Fig. 2-1. v6 T cells were expanded ex vivo from a healthy donor’s PBMCs upon stimulation with
ZOL (5 pM) and rhIL-2 (100 IU/mL).

(A) Flow cytometric analysis of cell surface antigen designated shows the percentage of yd T cells on
day O (upper panels) and 11 (lower panels). Phenotypic analysis of CD3"/TCRyd" T cells. Representative
data of three independent experiments are shown. (B) Fold expansion of yd T cells for 11 days (black
bar). y8 T cell expansion on day 0 (white bar) was used as the control. (C) Representative data of the
expression of V42 and Vy9 on CD3"/TCRyd" T cells are shown. White histograms represent the negative
control. Gray histograms indicate the levels of V82 and Vy9 from ex vivo culture cells on day 11 (gated
on CD3'/TCRyd" T cells). (D) Intracellular staining for perforin, granzyme B, and IFN-y in
CD3"/TCRyd" T cells on day 11 were evaluated by flow cytometry. White histograms represent the
negative control. Gray histograms indicate levels of perforin, granzyme B, and IFN-y in CD3"/TCRyd"
T cells on day 11. yd T cells stimulated with Cell Stimulation Cocktail that contains PMA/ionomycin
(500x%) were used as the positive control (dark gray).

Tomogane M., et al., Biochem. Biophys. Res. Commun., 573, 132-139 (2021)
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v8 T MR OHUEE 2 R F51F % PD-1/PD-L1 R DR A Bt~ < | RIMEIRESERIC L -
THELNTZ v8 T MildTO PD-1 OFBLZ 7 a—H A R A M) —IZTHRFT L7, ZORER,
PBMCs [EUE R, v& T MIfIZIV T PD-1 13t Sz - 7223, K538 11 H H TIX PD-1 O
RENBIZ ST (Fig.2-2A) . F7o. AIEORET N K — b ERIMEIREE L TH b7z v8
T AT IV T PD-1 OFBIFREEAS & R —23F(E L7z (Fig. 2-2B),

A
Day 0 Day 11
o 1007 o 1001
g g
s 801 = 804
o o
=
- 607 : 604
R R
E 401 E 404
5 201 5 201
= z
0 — A\ 0 y S N
10° 10" 102 10° 10* 10° 10" 102 10° 10*
PD-1 PD-1
B
4 *
r 1
3F

PD-1 MFI ratio
2

Day 0 Day 11

Fig. 2-2. PD-1 expression on ex vivo-expanded yo T cells
(A) Expression levels of PD-1 on CD3"/TCRyd" T cells on day 0 and day 11 are shown as representative
data. (B) Comparison of surface expression of PD-1 on yo T cells between day 0 and day 11. Statistical
significance of differences was determined using unpaired t test with Welch’s correction (n=15, *p <
0.05 vs. Day 0).

Fig. 2-2. (A) from Tomogane M., et al., Biochem. Biophys. Res. Commun., 573, 132-139 (2021)
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2. BAMBARRIZ 31T D PD-L1 OIFEHFHT

WIZ, 15 BRoAfatk (BEBES A F A TRIE, B2 A, RIBD AL MiA) (2B %
PD-L1 ®3EA 7 —4 4 b A b U —CCTHNT L7, AMIIAREIZ 33U C PD-L1 O3B0 |
e THO | BRI AR (UMUC3, T24, T24cis). FL2SAMINEE (MDA-MB-231) .
R IERINIRE (H2052. H2452) @ PD-L1 &R Tdh-7- (Fig. 2-3).
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Fig. 2-3. Expression levels of PD-L1 on cancer cells.
Expression of PD-L1 in urinary bladder cancer (UMUCS3, T24, T24cis, and TCCSUP), stomach cancer
(MKN28 and MKN45), lung cancer (A549, SBC-3, and SBC-5), breast cancer (MDA-MB-231), colon
cancer (SW480 and HT29), and mesothelioma (211H, H2052, and H2452) were investigated using flow
cytometer. White histograms represent the negative control. Gray histograms indicate the levels of PD-
L1.

Tomogane M., et al., Biochem. Biophys. Res. Commun., 573, 132-139 (2021)
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3. PLPD-1 Hifk & OPHIC L D vo T MIBEOHLAELSh R O Fegt

vo T MR OPIESE N REZ 7 —H A A M) —IZXVRRAELTz, 7ua—H% A R X N U —(Z
FUNT yd T MR BFRAIT 2 72O IC A A ML 2 8 3% CFSE THua L, AlIEEIE M o
WG E PLIC XV SR ORI & Yutt L C v8 T MO HUIEEZhH % PI positive cancer cells

(%) = (CFSE'PI" cancer cells/CFSE" cancer cells) x 100 # FWCHEH L7z, v T Mifg & 23 A
HIBE & % 4 B3RS L, CFSE™HIZIS 1T 2 PIFIEOEIE % v8 T HIfRIC X 2 HUlEE S &
BRI LT, T OFER, Y L R a UERRTALEIZ XV 28 AR kT4 2 P sh R 28 5 L 7= (Fig.
2-4),
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Fig. 2-4. ZOL pre-treatment enhanced yo T cell cytotoxicity.
Cancer cells were stained with 0.5 pM CFSE and pretreated with or without 5 uM ZOL. Results of
typical flow cytometric analysis of yd T cell cytotoxicity in the UMUCS3 cell line are shown. G3 and G4
include nonviable (CFSEPI") and viable (CFSE'PT) target cells, respectively.

Tomogane M., et al., Biochem. Biophys. Res. Commun., 573, 132-139 (2021)
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WIZ, VU Re A RTALE L2 PD-L1 @8 BUHEIRE &2 H W CHL PD-1 i3 LTV y8 T A
HaOF MR OGRS R 2 /Gt Lz, £ 0GR, $t PD-1 HURIZ L 2 v T Ml OHUEL RO
BER ERITIBE IR0 >T2 (Fig 2-5),
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Fig. 2-5. Anti PD-1 monoclonal antibody (mAb) did not increase yo T cell cytotoxicity against PD-

L1"e" tumor cells.

Comparison of the cytotoxicity of yo T cells with (white bars) and without anti-PD-1 mAb (black bars)
against ZOL-pretreated cancer cells at an E:T ratio of 10:1. The mean £ SD of three validation runs
is presented. Statistical significance of differences was determined using the Student’s t-test (*p < 0.05

vs. E:T ratio = 10:1)
Tomogane M., et al., Biochem. Biophys. Res. Commun., 573, 132-139 (2021)
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4. PLPD-L1 HUk & OOFHIZ L 5 v6 T Mila o HulEE2h R oMt
WU, PD-L1 OFRSBIGREE D3R 2 72 03 AUABBERRIZ ) L CHL PD-L1 Uiz L& L, y8 T Mg
PSR 31T 5 PD-L1 OFBFRE I X 5528 OV TRGET L 7o, MKN45 38 L OV HT29 %
Pr&E . YL Ru UERRTALE A VMRS T 2 BB S R O 3w < . —E O 0 A KR
(UMUC3, T24, T24cis, H2052, H2452, MDA-MB-231) (238 CTHi PD-L1 HLIKIZ L > Ty
T ML ORISR S A EICHE K L7 (Fig. 2-6).
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Fig. 2-6. Treatment with the anti-PD-L.1 mAb increased the cytotoxicity of yo T cells against
certain ZOL-pretreated cancer cells (UMUC3, T24, T24cis, H2052, H2452, and MDA-MB-231
cells) at an E:T ratio of 10:1.

Comparison of the ratio of dead cancer cells between the control (white bars), E:T ratio = 1:1 (light gray
bars), E:T ratio = 10:1 (dark gray bars), and E:T ratio = 10:1 with anti-PD-L1 mAb (black bars). The
mean + SD of three validation runs is shown. The statistical significance of differences was determined
by two way ANOVA (*p < 0.05, **p < 0.01, ***p < 0.001 vs. E/T ratio = 10:1 with a post hoc

Bonferroni's test).
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5. PD-L1 /J v 7 Z 0 0 AUHIIAERIZ %92 v8 T MR O BRI R DO st

S 52, PD-L1 (EIEHIEE (A549, MKN28) #5 LT PD-L1 @78k (MDA-MB-231, T24)
D PD-L1 &/ v 7 # 0L, yd T MROHUIER DR A G L7z, PD-L1 siRNA A 44L& L To
5 72 K%, 0 AMIBAERIZIS T D PD-L1 ORBIRE L 7 o —H A b X R U —|{Z XV &t
L7z, ZOFEFR, T TOMBIERIZI VT PD-L1 siRNA (2 X > T PD-L1 335X T L7= (Fig.
2-7A), I, PD-L1 / » 7 X7 Uik Z W Ty T Ml OFUEEN R 2 REt Lo & 2 A,
TR TOMBEKIZB O THIEG RO KIT A2 T b/ o7 (Fig.2-7B), 2 HDRER
F Uy T MR OHUELZ L PD-1/PD-L1 #RBKIC K oA 2T 5 Z L < BET L2 &N
TR STz,
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Fig. 2-7. PD-L1 knockdown did not increase the cytotoxicity of yo T cells regardless of the

expression level of PD-L1.

(A) Flow cytometric analysis of PD-L1 expression after siRNA transfection. Broken line: isotype
control; solid line: anti-PD-L1-APC; solid line filled with gray: anti-PD-L1-APC (control siRNA); solid
line filled with black: anti-PD-L1-APC (PD-L1 siRNA). The median fluorescence intensity (MFI) of

PD-L1 expression was determined for each agent-treated sample. (B) Comparison of the ratio of dead

cancer cells between control, E/T ratio = 10:1 (white bars), E/T ratio = 10:1 with control siRNA (gray
bars), and E/T ratio = 10:1 with PD-L1 siRNA groups (black bars). The mean + SD of three validation
runs is presented. Statistical significance of differences was determined by two way ANOVA (*p <0.05,

**p <0.01, ***p <0.001 vs. all samples).

Tomogane M., et al., Biochem. Biophys. Res. Commun., 573, 132-139 (2021)

43



6. vd T MR DFUEL N FN I51T D HUAAK AR RS 5 00 B - D "] RE

“4. PLPD-L1 Huik & OPFRIZ X D v6 T MlaO PSR OKF LY “5. PD-L1 /
> 7T S AR )T D y8 T MIRAOHUESE S R OB (X0 | vy T MO fUiEE %)
ROFERITGEWDAE Uz, FeyZBIRTH D CDI6 2 3BT 5 v6 T MR IHU K E
EMEZAT D ENRESNTND Z &6, HLPD-L1 HUKIZ K 2 HUlE5 20 RO HERITHUA
IRAEMERIE EIC L D b DL HEZER L, CDI16 OFHAE 7 u—H A b A U —IZTHRIEL 72, %
OFEFR, —H#8D v5 T ML CD16 Z %8 L T\ /= (Fig. 2-8A), £ 7241 PD-L1 Hifkic X v $t
REEEE N A B B U7 lakk & B EIC 5 L72d o T fifakk & O C PD-L1 O BLHRE
BB L72E 2 A, B OMBERD J7 A PD-L1 ORBBRENFEICE N & &2 R L7 (Fig.
2-8B), & 52, BAMINEKRICEIT D PD-L1 OFREBIFRE & 5T PD-L1 HUAGH I o i 2h &
ORI, AERIEOHEZ R L7 (Fig.2-8C), L7243 - T, i PD-L1 HuikHFRBFOHUE
BHEMED LRI y8 T M X D HURKAERI G E RSB E L T\ b L& 1 T,
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Fig. 2-8. PD-L1 expression was positively correlated with changes in yo T cell cytotoxicity induced
by anti-PD-L1 mAb.

(A) Flow cytometric analysis of the expression of CD16 in yd T cells on day 11. White histograms
represent the negative control. Gray histograms indicate the levels of CD16 (gated on CD3"/TCRyd" T
cells). (B) Comparison of the expression levels of PD-L1 between non-effective and effective cancer
cell lines. Effective cell lines (UMUC3, T24, T24cis, H2052, H2452, MDA-MB-231) show that
treatment with the anti-PD-L1 antibody increased the cytotoxicity of y6 T cells against certain ZOL-
pretreated cancer cells at an E/T ratio of 10:1. Statistical significance of differences was determined
using unpaired t-test with Welch’s correction (*p < 0.05 vs. non-effective cell lines). (C) Correlation
between the expression level of PD-L1 and the changes in y6 T cell cytotoxicity induced by anti-PD-L1
mADb. Pearson’s correlation analysis in 15 cell lines with r = 0.81, ***p < 0.001.

Tomogane M., et al., Biochem. Biophys. Res. Commun., 573, 132-139 (2021)
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At B
AT, HEIMEIER S THE O v6 T AT PD-1 2B L., vd T fMiaz A CHUEE
hFIZxET D PD-1/PD-L1 #REEDOEEIZ OV TG L., 23 AMIERRIZ B4 % PD-L1 D%
SREEICBIR T 2 2 K PUEBE R AR T 22 L 2O E Lz, vd T MR KIMEERS
EIZRBWTPD-1 OFBUIREE3 ARk bm<, HE 6 A ALK L% & PD-1 OFILTK
TLTWL (92-95), LAl HIZIEEEEE 10 B HEABE T PD-1 @388 v T MIBLNEIE T 25
BbdHD (9296), DAL 28 ASERRE] OBFRITIWNT, 25 MR LIz Itz Ak
PD-L1 #7581 L, PD-1/PD-L1 #&#&IZ X - C T M@ oiEMEE2IHI 92 (71,97,98), A A
W72 5T PD-1 JUiRSS L OWT PD-L1 HLiRIC L W PD-1/PD-L1 &K A2 fLET 5 &, NK #Hifzi L O
CD8 i&fx 18 A Jurkat AIE DO HUEE R KT 5 (99,100), v T flifid TOMFECIL, PD-L1
L BLHERERR IR L CTHL PD-1 HURIC X 2 HUIESE D R R, —H 00 AUMIIEkR ISk LT
#HHA#%’iof#@ﬁ@%ﬂ%kbtﬂ\HHJ/y&&?/ﬁ@% XL CHER
#Ef%%@ﬁk% BD7enolz, TOZ &%, vd THIMEIZ X 5 PUlEEENEIZ X PD-1/PD-L1
RREIZ KD BEEZ TN &R LTV D,

8T *fﬂiﬂ’j $CD16 # 47 L CTHUAREK A IEM A 52 (ADCC : antibody dependent cellular cytotoxicity)
TEMEZFAE L (101-103). HUPD-L1 Hiikizxf LT H NKffaIZ X 5 ADCCIEM: % 7R (104,105),
G LT B — D v8 T AW T CD16 2838 L, i PD-L1 HUA DOt Hic L 2 HiE
BN R DA & DS AFIIERIZIS 1T D PD-L1 OJEHERE N IEICHBE L2 Z & 225, 1 PD-LI
PURZ AW TR Tk, — 023 AUHIIRRE Tl y8 T MR O HUIETHR 2N 2 T ADCC &M
HEINEBZOND, £, CDI6%S THMldix Y Y ¥~ 7 %4 LT ADCC {E 4% 54E
THM, Fce 777 A NeRELIEFab 77 7 A NOWEIZL Y v§ T fildd ADCC 1EHE
I S5 (106), AFRETTIX, Ht PD-L1 FUADHFHIZ L 2 i1 R O HE KIZ ADCC &
PEMRREE L TWDZ EIFFEEETE TE LT, (106) LIRERIC Fab 77 7 A2 R & W CENN
Eta T _R&EThote, £72. ADCC IZKXT D EZMEIEIN AMIZ K> TH #5720, BE
W (101-103,106) O K 5 7 fth DR 53 F 25T 2 HUA T b [AER DM 27”3 D& et~
XELEZXD,

PLEX Y ARBFFETIE ys T HIIEAS PD-L1 OSBRI BEtR 7 < B  R 2 RBET 5 =7
=7 Z—fiflnd UCTHRET 2 Z L VR S 4Tz,

%
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H5HE NS
RETIL, RIMEERE CHE O v8 T MlaOHUEEZRIZI 1T 5 PD-1/PD-L1 RO
BlZOoWTHET L, LTORREZGT,

S AKBRERR D PD-L1 O BLSREIZBAFR 72 < v T AIRIIPUIEIE 2R & 7~ 9,

Lo

2. PLPD-1 FURDPFAH TIZ ys T M OPUEE D F N K L2,

3. ¥t PD-L1 HUADOPFH TIL, —H OB AMIFEHRICRT 35 8 T Ml OHUEE R 3K
60

4. PD-L1 / v 7 X7 AT AFIRRIZ KT 2 8 T M OHUEE DR 2 2L S H 720,

5. #HUPD-L1 PUAALEIC LD y8 T MO FUEIZ IR OB RIL, PUMEAAIEMIE EEMEIC X
LR & D,
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T E

1950 FEARUT DS A E BEBERE DN 28 S av, kR & 7o S iia 2 B O 7o M sn 8 e v 208 FE i =
N5 b, MIRSRERIEITIRREDI R PR TS RIBRIE ChH oo, TO%, ERAICELIBRT
DEFERDKEN % 3 DI LT [ ASIERE] DRVE S, DS ASEERIEILE 4 DR
EE LCHEHR &, L PD-1 HUAR CAR-T MAEIEDOAIC LY BRELWRERAZ ZIF T
7=o L722L. #i PD-1 HUKHFI TORDRKIINATEIZ L > TERARD B DD 20~40%FLE TH
. FRIZ@EmOEITNZT, EORDIVDARERIEORBENEENT WD, vd T MlaIX 1980
FEMRICTAEDHERR SN MEER] (107-109) ToH Y, U UERFURDFEIE (110) R BPs 2k b
IPP ZHETER (17,111) (2 XL 0 Kk & 72 23 AFEIZ X L C vy TR &2 AV 72208 A R IE O AR R
BRAMTHONTE 72, v0 T MO GIIZETERENRS 203, HMERREN TH S,
INETOBEERRICBODTIHRESIENZ LOWER & LT, DAMBEIC S L TEFRE L
7oy T MBS HER TE TN ERBEZ LN TWD, Ll BEEN~D v T Hiflao
B 54T X0 S A DOBERK 2 2 RIEERAFSE (21,22) LB/ ANHE D EIEE K 25860 5 B3
~O y8 T MK DO REREN S G2 X 0 IBF R 2R LTERIRN#HE S TRY (36). RFTZEM %
FIA L7 yd T AIIRBEIE O ERMENFRES TR Y . OO, X0 EVysT Mifa/23 A
MR L A HERF T 5 2 & BARTRIRIEZ AL L U TS L S DIZITEETH DL Z L&
L TW5,

HH T y0 T ML 2 RIS AT 5720121, LT REMESN 2 >FET L EE
Z77. 1 AEIEYS T MO HEIERO TR TH 5D, vd T MIROBEESRIITEAENH S Z
EMHESNTND (1945) 23, EEEANIHEEZ R Z THT 2 2L TE, KED 38 T Hifld
O ATREZR BFE NBEIR T E UL, LV BWIBESIRNED 5, 2 AT TR ARERE] I
F1F % PD-1/PD-L1 fRE&(C K 2 HUIESIEME OGO FEEME T 2, BIfE, 25 MR TE
IZHWH TV D CTL X° CAR-T MflZV 340 % PD-1/PD-L1 fRB&IZ L 0 . & OHUEG L RIX
W END, TOHMOTD0ETF = v 7 iRA v FRERNBEE SN THDE28, v8 T Mo
P F: & PD-1/PD-L1 BRI EBEZ T 2 ONEH LN TRETH D, 26 ORMESR
ERRRT R ARBFSE Ty T MBRRIEOBRARIS RIZ S Tl 7 R —8IRT 5 72D DR
S MENEEE R I BT DHEEIREZ TR TE DA A~ —h—Z R L, KRIZ vy T MEOHUIES
BHARITKET % PD-1/PD-L1 R DB DWW THRET L7z,

%1 T, fE A 20 4 0 PBMCs 2> 5yd T MO HERI R 2R H L, PUREEsfiE & L
TyS T AR OBEEICBI 53 2 HERIZE B L, v T MIROHIEZN R MBI T 2 31 A~ —H —
R LT, ZOREE, BBk m BIB9S BIN3A1 OFRELRE S T Al O ¥R
KEFABI L, v T MIROMIEEEZ THICTEX 2N A A ~—D—L LTHHATHHZ L ZH5
PNZ LTe, 52 BT, HIEEE L CELNyS T AR 2 AV TS AR 592 B sh
RIZEBIT D PD-1/PD-L1 R DOEEIZOWTHGE L7z, DR, y§ T Mifdid PD-L1 0%
BRI BIR e < PUBE S R A BT 2o 7 27 X —Hiln s LTHATH D Z VRIS LTz,

VALY | 38 IR RT O AR M D HEKIZH B 25 BTN3AL FEBLREEIZ L 0 HiE AT Re 72
BEORBBNLICHIFF CE ., ZOFEREE % T, BEBEREORMM A O yd T MO
TR L OHERIZ R HLT 5 BIN3AL IZ W TR 2D T 5, F7-, R L7 v8 T il
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I% PD-1 B L O PD-L1 ORBUEBINTHIEEDEBHH XL L2 R LT D, &
BIORFHZ T B invitro TO 4 K] O ILEEFE Tl WIERNIZHEELT 5 PD-L1 OFEELRE D
B Té & foa SPUEBESRAERE L, UL, v6 TMlaZEE L, RKFRFFE L%
& [FIERIZ PD-1/PD-L1 DOREEZZ 1T 5 Z & 72 <y T RN TUEE R 2T 5 2T 5082
T HMETIH D, IFN-y [T T IFN Z BRI H A L. JAKI/JAK2-STAT1/STAT2/STAT3-IRF1 #%
¥ % L C PD-L1 i&fn DO BEHIE T 25 (112-114) 7=, PD-L1 X T HifE» & EA ST
IFN-y IZE > THEN EHT5, 20T b, v THIFEN LW S5 IFN-y (12X 0 23 A4
fid > PD-L1 OFBIBEE AR L, vd T AIROHUEEZhE A PD-1/PD-L1 #2512 & > THkEs
O AREMITIR D, Lol BB (22) ORPTEM AR L7z o T ML L FEICE LT D
&L ERENIC S T MR 2 e L, 4 FERIBEIR 2 1L D Z & Tinvitro 5o L AR OEREE 2 H 8T
&, PD-L1 ORBUBREIZREBRRTIEENRARET LN TEDHLERX D, AT
BB RN R OBERITIE BT 2 BTN3AL FEEGRELIC LV IR rTRE 2 & 2 @ik Tc&, &6
[ZHEE S 72 e T AL, PD-1 38 X OV PD-L1 OB E I T RIS RN YR TE 5
ZEETRBELTWD, ARIEBEFSEORRIIT, Hi7- Rk e LTy Tz AWz A
ERIEOKICHICEM TE 2HATH DL EE XD,
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Supplematary Figure 1. y8T cell expansion was independent of the percentage of CD3*/TCRyd"
on Day 11.

(A) Correlation between fold expansion of y6 T cells and the percentage of CD3*/TCRy3" cells on Day
11 from 20 healthy donors: 1=0.22, R?>=0.048, p=0.35. (B) Comparison of non-y3T cell expansion
when the percentage of CD3*/TCRyd" cells is above 90% and below 90%. Statistical significance of
differences was determined using unpaired t test with Welch’s correction (*p < 0.05 vs. >90 of
CD3"/TCRyd" (%)).
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Supplematary Figure 2. Expression of CD25 on aff T cells and CD3" cells.
Flow cytometry analysis of PBMCs derived from HD02 and HD04 to detect expression of CD25 by

af T cell and CD3" cell population on Day 6.
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