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Role of NKG2D ligands in prediction of response to cancer antibody therapy
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In this study, we analyzed the protein expression profile of NKG2DL in breast
cancer and malignant lymphoma, and examined the relationship with clinicopathological factors and patient
survival to estimate an impact of NKG2DL modulation in antibody therapies. We showed that the
clinicopathological significance of NKG2DL was different depending on molecular subtypes in breast
cancer. Moreover, it was suggested that the significance of NKG2DL in rituximab-treated DLBCL might
depend on cancer immunoresponse or cellular stress.

NKG2D



B X C—19, F—19., Z—19 (GtaH)

1. WFFEBHAA Y W) DTS 5

WA TREHNRIE DR L 72 > TV D Hiik
1BHREIL, BUETITIEAIL LD < DM
fE CHEMERFRE L THWORD KO
0, MATBROMERNEIZIB N T AR E 725
TWD. JURIBREOIENRT & LTiE, %
B FICRERT D2 LItk o T, 1) Fii~o
RIS 7T AR Z IR L, & HITEER
T DORBANE~DIY AL Z Lt L TE
DGy DA 2 FHET 51370y, 2) NK A
JaRHER R D=7 = 7 X —HIMIZ X D HE
(RARAEPERBOEE  (ADCC) 1&EMEAE A L HilE
GRNEETHDL Z ENMOLNTND.
FEHURIBROESHEE LT, a1 =
el QRFH G BE R O 72 D OIRFRIE
ZHE - RPUE TR BRERL o T
B, BAMBExGE Lo BTl LT
X, BT OX X7 WREIRES Z O R
K & 73 2 A1, BI5FEREDORRN

250, T TIRA—FrBEfbsnTnsg.

—HxT 7 =7 X —MRIZ R L7 sh 3T
T, PURTBIREED ER T 2 Foy IARER
TO—HEHEA (SNP) BNHE SN TN D.
LML G, DAi—=7 =7 Z—HiaE o
MR 45 VR S B2 B B % 2 2R T K 7
2720 2 B0 TIERIEHE TR0,

TO LTy, ERERTT = X —filaD
OEDTHD NK MFOIEHALZ R NKG2D
EENICKTFT DY H R (NKG2DL) 77 2 Y
— M IEGREICERS T2 2 L0855
Lot FEE, invitro OWFEIZE W
T NKG2DL @ ADCC ¥Rz %kt % B 5% 58 < R
e HRERNME SN, S bIcHxIE, B
1E 8 FFADAFAE N MR AT U D Z D NKG2DL
FE (MICA, MICB, ULBP1~6) |ZE89 25t %
D, Eo k) REGHEE TELEND ST
NED KD IRFEBL RS — L hoRm Tk, Mk
~ AT A EZ AR Y R 5%
HAENTIZHH 52212 L7z (Fujita H et al.
2015).

2. WIEDOHP

AAFFETIL, FURBEDRE JIRNTAT LT
WD 2ODNATRIZT +—H AL, AIGHIC
BT DR TH & NKG2DL D REFRZ B 5
T 570, FUEBIOEMNY o3 EB LN
BIFTD NKG2DL DX 73BT a 7741
Y IIT, BERIRELEIR oA TR E O
Btk AT L7,

3. WO FE

(1) SLARFS K OENE Y o SRR A % AV 7ol
fk~A 2707 LA OfER

AR L OFIRTIBR S 4, =R ML
LW S A7 16T SER I L OVOVE AMERHIA
PE B Mt U > o8& (DLBCL) &2 & i
138 FEBDHRN~ Y L EENRT T 4 v aHR
(FFPE) #fk~7wm > 7 2 Z0HWT, M
i~ 7T LA (MA) ZAESLL7-. 3L
TMA (2SN TId, ER, PgR, HER2, EGFR, Ki-67
@ THC Yt %, F7= DLBCL TMA {22\ T,
CD20, CD3, CD56, CD5, CD10, MUM1, BCL6 o
THC %fa, EBER @ ISH Y EITVY, A L/ 7
= /) AT OMEREAT -T2,

(2) NKG2DL o so ik~ (THC) fig#HTds &
O F X7 FEL L~V OFTT

FFPE #Hffk~7 = v 7 K ERIE 7z 5um &
DWFEWEARITKI L, W~ T 7 1 - BUKfbE
1TV, 2 O%RGUFIRIE LI 21T > 7. WK
R XV H—BOREALEI T DD,
NKG2DL ( ULBP1, ULBP2/6, ULBP3, ULBP4,
ULBP5, MICA/B) 35 X ONMZxtd 5Bk & Kk
S, ZDH%A Y ~—i3K (EnVision FLEX+
Dako) HWTHIH L7=.

(3) U 7 )V H A 2 RT-PCR fi#thT

TRIzol #&FK (Thermo Fisher Scientific)
ZHW, FHIE DR RNA ZHhH L, 2 0%,
Transcript First Strand c¢DNA Synthesis
Kit (Roche) Z{# f L C cDNA Z 7L L 7=. cDNA
% template & L, QuantiTect SYBR Green PCR
Kit (QTAGEN) Z HC, ZEM: : 94°C - 30 7,




7 ==V 7 :60C 308, fif:72°C-30

% 40 YA 7 V39 D BOGSME T gPCR L,

mRNA R EBL & DT 21T > 72
(4) /) > 7 X AEHT

5 x 1000 EFEMidz 7 A7 227 v a
v EK (Nucleofector Solution, Lonza)
(W £, 30nM siRNA (Silencer® Select
siRNA, Thermo Fisher Scientific) Z¥RMNL,

NI RAT7 27 v g rdEE (Nucleofector,

Lonza) ZHWTEAZIT-T-.

AIFFE R R
(Dﬁﬁ 51 % NKG2DL FEHi,

% NKG2DL FEE DGR AL, ZhEh
ULBP1 7% 75 %, ULBP2 2% 52 %, ULBP3 73 69 %,
ULBP4 7% 60 %, ULBP5 7% 75 %, MICA/B 7% 46 %
Td-7-. F7- ULBP1, ULBP2, ULBP4 [3H#F/:
A p53 FEHL & IEFBINTRD iz, & ZTph3
& DB RBUHIE O BRI Z B & 229
LTz, B pb3 FEHLK T o 5 MCF-7 fllia
ZHWTTPE3 D/ v 7 X0 Mgt w47 -7
& =%, ULBP1, ULBP2, ULBP4 JEELDA 72
IRTRROH BN,

(2) L¥# NKG2DL R Bl & 1% & o B

6 Fl D NKG2DL (22T, AAE IR 217
okk:%,wfh@UﬁyPK%wf%ﬁ
JREFWIM (DFS) oA B 72 WML R 1338
LIRS T

. N T r— e
= S P - gy !
ULBP1 L. |, uLBP2/6 ULBP3 -
P=0.511 ——feh) | p=0.034  ——Meh| | p=o4s0 = ——hih
. —low |, —low |, — low
T = o
oy e
ULBP4 ULBPS o MICA/B o
| p=0.283 — P=0.832 — igh P=0.897 ——
ol —low |, —low |, — low

B 1 HER2 Ffl;‘fétluminal ﬂ‘”-;L{“ TH1F % NKG2DL 0
I3 A A7 I IR

YT T — T ERMTCIE, BBRIEWC LT
HER2 &t luminal BUSL9E i, ULBP2/6 &%
BREIZ I C DFS O B 72 HIR M X380 5

=75, HER2 [tk FLI 1k ULBP2/6 i 365
FEIZB W THE 72 DFS OIER 73, X 512 ULBPS

EFEBLREIC IV THE R DFS OFME RO &
.
. - L uee/s
uLBPL |- . ULBP3
: P=0.163 o ;., P=0.014 == P=0.600 —
1 s zy ‘‘‘‘‘‘‘ —— :
—— J -
ULBPS
ULBP4 . ; N MICA/B
P=0.726 :T‘o'fv“ P=0.047 :,hD‘S,“ P=0.434 :T'fv”
l 2 HER2 Bt FLAEIZH51F % NKG2DL @ifﬂ;ﬁﬁﬁﬁﬁﬁ
(3) DLBCL {24515 % NKG2DL & Hi

DLBCL TMA % FV 7= THC fBATIZ3T 5,
NKG2DL D FgEEI4 1%,  ULBPL (% 31%, ULBP2
1% 18%, ULBP5 % 50%& 72, ULBP3, ULBP4,
MICA/B CIIBGHEBNTFRD B2 Do 7.

pie! G . v
ULBP5 MICA/B

3 DLBCL IZ351F % NKG2DL %88l

%72 ULBP1 3 KL OVULBP2 1%, #=EK 1 CTH
% BCL6 & A EZRBEMNRO LN, £
T ULBP1 & ULBP2 JE¥i & BCL6 il il o> B
WS MTT D72, DLBCL flfakk<TdH 5
SU-DHL~4 #fifE+s & OY SU-DHL-6 i 2 v T
BCL6 D/ > 7 B0 Mt AT o7& 2A, £
NHIZBWTHEEFRIEOA B RAH X
RO BRI, F£72 ULBPLIEA kL Rk
BT ThHDH AM U LR L O HIF-1a ¥
B, £ L THAREREESF TH D PD-LL ¥
B A ERAHBRRARD i,

(4)DLBCL NKG2DL H$ ¥l & 1% & DBk




U2~ 7 BEIRHE DLBCLIEF| D TMA %
VW72 THC FBATIZ BT, BEPERER S OVatERE
D 2 B LA A HE & 72 - 72 ULBP1, ULBP2, ULBP5
[ZOWT, AT 2T o728 2 A,
HE AL (PFS) d6 K OVRAAF I (0S)

> =
(ZBWT, AEZRMIRBER IO bhpio
7=
RN P=0.416 | o p=0328
—__ULBP1 high ____ ULBP2 high —_ ULBPS high
——ULBPLlow |u| ——ULBPZIow  |.{ —— ULBPS low
PFS (wks) PFS (Wks) PFS (wks)
p=0.147 | | “wewem p=0:705 | | % p=0.582
[% -
— ULBP1 high ——ULBP2 high —ULBPS high
—— ULBP1 low ——ULBP2 low ——ULBPS low
0S (wks) 05 (wks) oS (wks)

4 DLBCL {2331} % ULBP1, ULBP2, ULBP5 oA 17HAR
i, BB SRR, TBY . A I

— 7, ISASRPEREL Sy T Tdb % MHC class |
BLOPD-LLIZHBWTHIEIMLZ1T > 255,
ZNENGIEREICI VT, ULBPL @3 BEEIC
BT, AE72PFS DIEENED b,

p=0.068 | % - p=0.043 | |

4 p-ATM - 4 MHC + | (PD-L1#
—ULBPLhigh |"| —— ULBPL high —— ULBP1 high
—ULBPLlow |+ —— ULBP1 low —— ULBP1 low

PFS (wks) PFS (wks) PFS (wks) ~

5 ATM VU > Eg{k, MHC-I 3&3i, PD-L1 REVIRAEIC
S HIEBHEIZI T B ULBPL o A= (F i Rfi T

AWFRIZBNT, A TIED T E2 AT
DIEVMT LV, NKG2DL O i R IR B2 i 28 08
B EBNRALNERSTZ. FRU Y XY
> BEVEH D DLBCL (2351F % NKG2DL D[R Ip
AR BRIV AREIGESLA ML AR

WZAKAF 9 5 ATREME DS R STz,

5. TP CE

(WFFEEAHE ., WF5E
ES 7Y

G3ARAE R OSBRI EE 1

GdEEams) (Bt 5 10)

[1] Shiratori S, Fujimoto K, Nishimura M,
Hatanaka KC, Kosugi—Kanaya M, Okada K,
Sugita J, Shigematsu A, Hashimoto D, Endo

T, Kondo T, Abe R, Hashino S, Matsuno Y,
Shimizu H, Teshima T. Allogenic
hematopoietic stem cell transplantation
following reduced—intensity conditioning
for mycosis fungoides and Sezary syndrome.
Hematol Oncol. 34:9-16, 2016, &t

[2] Fujita H, Hatanaka Y, Sutoh Y, Suzuki
Y, Oba K, Hatanaka KC, Mitsuhashi T, Otsuka
N, Fugo K, Kasahara M, Matsuno Y.
Immunohistochemical validation and
expression profiling of NKG2D ligands in
a wide spectrum of human epithelial
neoplasms. J Histchem Cytochem.
63:217-227, 2015, ##ih

[3] Yamaguchi M, Tanaka K, Yoshino T,
Ishizuka N, Oguchi M, Kobayashi Y, Isobe
Y, Ishizawa K, Kubota N, Itoh K, Usui N,
Miyazaki K, Wasada I, Nakamura S, Matsuno
Y, Oshimi K, Kinoshita T, Tsukasaki K,

Tobinai K. Prognostic biomarkers in
patients with localized natural
killer/T-cell lymphoma treated with

concurrent chemoradiotherapy. Cancer Sci.
105:1435-1441, 2014, #HiH

[4] Ogura M, Ando K, Suzuki T, Ishizawa K,
Oh SY, Itoh K, Yamamoto K, Au WY, Tien HF,
Matsuno Y, Terauchi T, Yamamoto K, Mori M,
Tanaka Y, Shimamoto T, Tobinai K, Kim WS.
A multicenter phase 1 study of
vorinostat in patients with relapsed or
refractory indolent B-cell non—-Hodgkin
lymphoma and mantle cell lymphoma. Br J
Haematol. 165:768-776, 2014, & FHA

[5] Kim SW, Yoon SS, Suzuki R, Matsuno Y,
Yi HG, Yoshida T, Imamura M, Wake A, Miura
K, Hino M, Ishikawa T, Kim JS, Maeda Y, Lee
JJ, Kang HJ, Lee HS, Lee JH, Izutsu K,
Fukuda T, Kim CW, Yoshino T, Ohshima K,
Nakamura S, Nagafuji K, Suzumiya J, Harada
M, Kim CS. Comparison of outcomes between
autologous and allogeneic hematopoietic
stem cell transplantation for peripheral
T-cell lymphomas with central review of
pathology. Leukemia. 27:1394-1397, 2013,

i

(F=¥ER] GE 101)

(1) gl 8, g &, Jd =R
R BT, B SR, A Bh. UF

AP RHIIETL B HfE Y o XfE D NKG2D U 4 v
f%ﬁm%ﬁ%ﬁﬁﬁ%k%%@%.ﬁ$ﬁ

FRINSE. 20156410 H 8 H—10 B, 4
WEREESEY & HET)
(2] @% FHZ, HJIl &, mh & 55

FRRIR 2 WD a o o= W O K AR
AE. HARERR IS S22 it s (ARRER) .
2015427 H 16 H—18 H, v A h#LIR (FL
MRTTT)

(3] His JE7, KBS A, B B,
IR BRI, B mA, KE F—, HA



=, & TR, PR RE, R M-
BS, dbfg ¥, R EF72, F%  IE.
Padiatric diffuse large B-cell lymphoma -
A report from the Japanese Pediatric
Leukemia/Lymphoma Study Group (JPLSG) .
HAY v SR FARA. 201647 H 9 H
—11 H, M=y artwrz— (Wb
1)

(4] M 2R, A B, Bro 567,
mE RERK, M B B 572 Lymphoma
Clinico-Pathologic Conference. H C.%J%
MR BB U2 U Bt R 63 1
DGR IFERFIR . AARRBEFERRES.
2015 4 H 30 H—5 H 2 H, A HRERKES
s (LR

[6] %y FHZZ. MY N EORE. Tokyo
FDG-PET Imaging Conference (JH#fFa#iH) .
2015 45 2 H 21 H, ~UbH¥— LA ERT (B
#B)

(6] #¥p FHZm. a "= B3 ; B
S OGO 2 95 L 8. PMDA U — 27 > 3 v
7 (HAfFak) . 2014429 A 1 H, 2tk -
WA — v (D)

(7] vy =R, AR B, I B,
IEOHRDE, IR IR, R ER, mF OE
B, VR AR, NUE WA, BN E
=, 8Kk 2, X Ex, o H,
WA, W RS, B BEA, M B
HOE SRTE, REP 7R AR EAR
FICHAELRZENEY U REEETY /N
FEMEPR B B 2 BRI B RO figdT. U ooX
HNREE. 201446 A 19 H—21 B, [LE
EREA T v (ILEH)

(8] &H 723, HEH HE, MR HERT,
Bl %%, My —, = &1, R
TZe. IRNEMEY oRBER L OMERIERIZE
DRI E TR RZ oA . AR
BT, 20144 A 24 H—26 H, JA
EBEESEY (L&)

(9] fHrh AT, M B R B,
B 723, WA, HY ik, =G
B, B EZR. PRERRIEROE AN
KAMIET BAMAEME Y > )BEI2381F 5 DNA A F
IARIZB S D fEtT. AAWRBL SRS, 2014
4 H24H-26H, KEEESES (L5
1)

[10] My &, 83K HEK, BEH  #3E,
M ERT, KE SER, = 8B, W
TR, AR QB fAEF 577 B b HER2
P2 luminal % A 7" FLIEIZd51F 5 NKG2D U 77
v FORBUFENT. BARBY SRS, 2013 4
6 H6H—8H, A b AL (FLIETT)

(M) G o)

(PESEIA PEHE]
Oy G o)

OBy B o)

Zofh)
A BNV (72 L)

6. WFITHEA

(1) wFgefds

WABF  FH7Z2 (MATSUNO, Yoshihiro)
eiiE K5 - dbEE KPR - Hdz
W25 25 : 00199829

(2) WFge oy

A - (HATANAKA, Yutaka)

AbHEE K5 « AbHEE KPR « FrEainm
e &5« 30589924



