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Expansion of Thl-like gamma delta T cells by new generation IMiDs and their
cytotoxicity against myeloma progenitors

MIKI, Hirokazu

3,600,000

Z0L IMiDs HMB-PP IMiDs

yoT Z0L IL-2 IMiDs yoT
IFN-y Thi DNAM-1 NKG2D LFA-1 Thl yoT
Pim SMI-16a HSP SMI-16a yorT
Thi yorT IPP
y & TCR IMiDs Thl
yorT ADCC yorT
yorT

After PBMCs isolated from normal donors were incubated for one week with Zol
and IMiDs (LEN or POM) in combination, y & T cells were robustly expanded. The expanded y &6 T cells
expressed intracellular IFN-y but not Foxp3 along with increased surface expression of NKG2D and

DNAM-1, indicating induction of Thl-like y & T cells. Interestingly, the expanded y & T cells also
markedly minimized the sizes of side populations in RPMI8226 and KMS-11 cells, and suppressed their
clonogenic capacity as determined by in vitro colony formation and tumorigenic capacity in SCID
mice, suggesting targeting a drug-resistant clonogenic MM cells. SMI-16a,Pim inhibitor, upregulated
surface expression of HSP70 on MM cells. Pretreatment with SMI-16a further potentiate the cytotoxic
activity of y & T cells against MM cells. Combination with novel anti-MM agents warrants further
study in terms of further enhancement of anti-MM effects with the ex-vivo expanded Thl-like y 6 T
cells.
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1. WFFERHAA Y 1D 5

M EHEIAFTETHE F VYOVS2 T (yOT) Mlaix, R4V L K v (ZOL) BL WV IL-
2 OFIMZ K0 FIFIZHERET 20, 2O L I L THE L voT Mlai X ESEEMIg I L TR
B D58 ) 2 ARG A AT D, — . 2 OPUE RIS ML B BERV B O S AFIC KL 0 EES L
e, ZORNE LT, BHMEMEE OIIFIC LY voT MO EBIHIK - DNAM-1 O
REMETT 52 L& R L7 (Int. JHematol. 2011), L2, HHHGEFEE (IMiDs) TH 5
lenalidomide (LEN) Z#IN3 2 &, BHHAEMIAATE T TH vdT AMLD DNAM-1 OFEBLAEIE
L, KT U7 yoT MM OHTE BEIETREREIE T 5 Z L 2 Lz, S 6IcFkx ik, Hiiprs sl
L L CHRIGH S TWAE 2 48 IMiDs @ LEN X° pomalidomide (POM) %% ZOL & O
T, HEEEARA MG 2 D Thy £ voT AL Z 15 M L LEEHE S 2 & v 5 BRIV IMiDs O 7
LW iiE e &2 L LS L72 (Leukemia 2017), % 2 C. AAMEIESIR A2 & 512D 5 7=
HIT, vOT M FIR(YSTCRICZNR L < BBk &4, Thy k% ST MM 2 K+ 2B IC AR L7V
ar el MY UEEEPUR (E)-4-hydroxy-3-methylbut-2-enyl pyrophosphate (HMB-PP) & IMiDs &
OS2 &0 9 8T Ml ORSMBIRIE DT ORGHIE 72, 2O K 5 e =» 6, HMB-PP
& IMiDs % f il L 7= Thy & ST e O Frif 5805 & Thy B yST MifE & Fr br s flifESE (bortezomib,
carfilzomib, Panobinostat, HM1.24 fit{k72 &) OOFHIC L 2 S hitikEiEoEBICE-T-, £ L T,
IMiDs Z 9% Z £IZX D IMiDs (T & 5 B4R 25U BEEIEH O & & 61T Thy £ v8T #l
W OHUEEHEM: & ADCC 72 E D=7 = 7 X —kEBE D HR N HFFHK 5

2. MMEOBEB

ABFFETIL, (1) HMB-PP & IMIDs % FHV N2 203/ 72 Thy bk yST MR O 58 L & 2Ll oo 4
(2 & 2 HENE - TEMEALEESRIE OBRFE, (2) Thy % yOT MR 2 /3 2 FriprE BEIESE O ADCC &1 &
Z OTRIEOBFE, (3) Thy £ yOT AR & e B 3HE o I 5 RS L2 o 3 2 (5 BTG P O 535
(4) Thy £% y8T Mifa & FrllbrE BEE O FUE BRI MO RN R OMRET, R Z2Hmatd 52 &
ZHMET D,

3. WHRDTTIE
WHIEDTT ik - FIEZ TRLIRd,

FREH(1) RRY i EAZ ER#IA 1 HMB-PP % L < X ZOL & IMiDs (LEN or POM) % ffi 2 D (0.1
225 1uM) TIINEEE% 1. 2. 3 H O yT MLOMRER Y 7 & v N OFFE - IR 2 R R
\ZRRBT L. 563k ZOL & IL-2 12 X 0 #5387 yOT M & Fbsehir+ 5, Thy A% 8T MifEIX IFN-
y. HEE yOT #HAIE Foxp3 DALY 21T Wi %, yOT fAEOIEYE(LIX, TFN-y <° IL-2
DFEAFFS UV CD25, CD26 OREBL TR T 5, F7o. yOT MMILIEREE T Clda SEIEM k2
EEACERELTE LT, voT MM OEAHIIRI K 2 BEEE O BB 1L mE OB DS MAE T
Dol BB T THIIREEIEMICE P % DNAM-1, LFA-1 X° NKG2D 72 £ 0 8T flalc 3
FAERAL~LOENET7a— A b AR —TCHITT 5,

FFH(2) IMiDs T& % LEN, POM iE, T AfE<> NK MfICER L, 2 b0 Thy A v A D
PEAESRST 7 = 7 X —HREE A TR S 5, WA 1) CHEME L7z Thy Bk voT MRS X OFiHTE BEE
# L IMiDs (LEN, POM) % fff L7z & filEHIIIZ 9% ADCC {ETEOFHEE, = 5128t PD-1 B
EHUAZ DR U772 H5RIE OTE RSN IR Z a3 5, Thy £k v3T Al & PKH26 CThEak L 7= B BlE A0
RakkZ 4 0 E:T e CHER L, FillitE #iIESE O UM oA 1T | BRIk 2 et 5 a5
1EMEZ I, ADCC{EMEZ #Hli 95, PKH26 B E MR 351 2 SEMfia O FI G 1% TAAD 4
TR EREO L7 e —Y A b A N —TEET D,

FRFH3) Thy Bk vOT Mfa & B BEREAIRORE 2 SLh58 % . EEATESMIL ORI Ch 2 B g s =
O=—7 vEA BIWSP OV A X7 a—H A ~A MU —IZTHENT L., TEESRTERAE~D
WL SN 5, BBEEMAIE RPMI8226 X° KMS-11 (X SP 238D Y —F 4 7/ Tx 5
728D Z S OFMBARE Z H O fENT T 5 (Leukemia 2012),

FREt4) T CIT/ER LT D luciferase HA b MEHIEMIGLE (RPMI 8226/luc) ZAH L 7= 5%
JE~ D ZE7 /W, EREoO X 512 LTRSS CHbE L 7= Thy 4% v T flildds L O BLITE BEERE 2 2
FRS L I3EREN LR EGT 5, LT, invivo A A= 7 &N T, AENTOHEEZ)



REFHM L, S OIW BRI 217 9,

4. Wk

FRE(L) 5 A2 S BRI U 7= RS I BEAZ BRI\ HMB-PP & LEN Z¥NL. 1 HEE#T 5 &
YT M’ FHE s (1), $£72 ZOL & EFii3E (LENor POM) % MW\ CRBROMFA L
fo & 2 A HMB-PP & W 728564 & RIS yOT Al 3 E &4, ZOL & IL2 # VW T#HE LD
DEVHFERIERE L (K2), FEROFEBREZ A 11 AORE N —70 LR L 7o KA i § %
A2 L T{T-7-7%, ZOL & IMiDs (LEN or POM) % 2% Z & TRIRAIZ v8T MR AN 752
AIRETE o 7o, — 7 TERENEETE 7> HER I U 72 RAH LTI 8T AL OFF 83 1TH < | RSB FI%
HEFE (bortezomib 72 &) Z A3 2B HERE TIX. ZOMEAE)->7= (K 3), IMiDs & T
AL 72 ST MR, IL-2 Z W CHBE L7260 L 0 HIfEAN IFN-y 2 & 588 L, —J5 T Foxp3 @
FEBITDOT 0 ThEETH - 72, EHIT IMIDs & UV CiBiE L 7= yoT Ml Cld. MG EREN
+T& % DNAM-1, NKG2D, perforin, granzyme B <°HIIE$%7% 771 CTd 5D LFA-1 72 E3EFEBL L
TV, —JiTPD-I mRNA & E3 8L Tz,

KEHQ) fw ADORMMEZER N O FE SN Th & T ML, B BEEMILEE (KMS-11,
RPMI8226, U266) (Zxf L CHUEMIEEMEE H725 Lz, 2V E TloFhx IR BUE BiIE 3R o
fi& LT Pim BHEFOAIGEMEIZ DWW THRFT L CTE 72, Pim [HEHK TH S SMI-16a 1L, B HEIEMN
Juo> HSP70 O3B A2 FFE L, £72 ICAM-I, PVR DR # R > Tz (M4 k) . SMI-16a DHif
JLEE D A7 4 BEIEAT G % Vi L 727212, IMIDs % F T8 L 72 Thy A% yoT Mie % Shises L,
PUEBEIEEE 2 RET L 72 & 2 A, SMI-16a & Thy £ ydT AlfE & @ sequential treatment D 5 %14 A3
mENT- (K4 4) . Bortezomib *° carfilzomib Zx &0 7'u 57 vV — AHERK L, FHEEMEERT
D HSP O & FFE L 7223, voT Ml & DO AR IZH S 2> CTld 72 2> o 72, —J7C HDAC [HE
TP % panobinostat (. BREAEMAEEIT D NKG2D V 7~ F (MICA/B, ULBP) DFHl % iF5E
27z (X5 ., 5I panobinostat i< X 2 R o F #E CEBEREMIAL 2 JEi% L 72 % 1C. Thy £
yOT Ml % Hks#& L - B2 TEL T\ 5,

Bt (3) Thy £% T M & B BEAEAIIOEE (RPMIS226, KMS-11) & % 4523 L. Hoechst33342 Yufi
ZAWT, SPABEICRIFTTEELZRF LI L 24, vwT ML 2 h o O BBEEMIED SP /3o
YA X% ZICRD X 72, X 50T Th Bk ydT MlaA BHIEMILO B SEREEIC L 72 6 22
LT, an=—7vEA AN THRELE Z A, RPMIS226, KMS-11 DU DRk %t
LTHam=—gpca ER I Lz,

HiEt(4) RPMI 8226/luc & IV T, =22 b —/LRETIE 2 0O RPMIB226 #fifid % SCID ~ 7 A DL T
(R L, ST MMBIEHERECIE, B REIEMAL & voT MI & % invitro THZE L. SCID ~ 7 A DL
TICBHE LT & 2 A, voT MBIRIEEETIL in vivo £ A—T 2 TV AT MZEBWTEH R IEE
RN R 2 5B 7= (X4 6),

e DRFE

AMFFETIL, fEH A HERE L 72 KR L AZER 2~ 5 ZOL & IMiDs & L < I3 HMB-PP & IMiDs
ZROWTEINATRKED yST M8 FHE S, 73k ZOL & IL-2 Z W= FiEL il LT H %R
BCTH-o72, &5IZIMIDs Z IV THEE L 72 ydT ML IFN-y 2@V Th BETH 0 |
AN E REIR - Cd 5 DNAM-1, NKG2D CHifasiE /> Cdh 5 LFA-1 72 EREFEELL T\
7oo S BIAT Thy Bk yOT MERRIE, FEAIMHA: AL OIS RIS EIEEEZ 725 L
(I 7) , yOT MATENDE T MW T B IEGEERMEIRN R AL 723 2 LR ISz, Fikl
PUE HIESR 2 O 7Sl Pim BRESKCTH 5 SMI-16a 23 E $ElEMACFE I o HSP OB % H
ML, SMI-16a TR Z U 7= B 86IEME & voT AL & OOFH ClIbrE fEE o rER 232
¥ 7=, Panobinostat |3/ flEAMALZE i > MICA/B, ULBP 72 K ORI AR S5 720, yoT M
& DOPERR RN S5 08, B REIEMIAZ 1 O PD-L1 OB 4 & JEMAL L 72 ydT ML,
PD-1 #%#L L TV %, Panobinostat 72555, v8T AIMIC K 2 Mfasa @ik DR %2 & 5
72 IZiE, PD-1/PD-L1 (2 KX 2GR E ORBEENEZE ThH Y | §1 PD-1 HEFURSRE T = v 7 R
Ay MEFEEOFHNERELEX b, SHBORFRETH D
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LEN enhances y3T cell expansion in combination
with ZOL or HMB-PP
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New generation IMiDs enhances y3T cell expansion
in combination with ZOL
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Expansion of y&T cells in PBMCs from MM patients

SMI-16a enhances the susceptibility of MM cells to y3T cells
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Panobinostat up-regulates surface expression of
NKG2D ligands and PD-L1 on MM cells
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yST cells eradicate MM progenitors in vivo
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Expansion and activation of y3T cells by new generation
IMiDs against MM cells
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