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Abstract:NK cells,as an important part of innate immunity,play an important role in tumor im-
mune surveillance mechanism. NKG2D is an important activated receptor of NK cells. By recog-
nizing NKG2D ligand located on the surface of tumor cells, NKG2D mediates cytotoxic effect to
eliminate tumor cells. However,there are many factors that can affect the expression of NKG2D
receptors and ligands, inhibit the signal transduction of NKG2D, leading to tumor cell immune es-
cape. NKG2D receptor/ligand system can also be used as a target for clinical diagnosis,treatment
and prognosis evaluation in cancer patients. This article reviews the mechanism of NKG2D recep-
tor/ligand system mediated immune escape of tumor cells and related targeting immunotherapy for

clinical application.
Key words : NKG2D ; NKG2D ligands(NKG2DL) ; tumor ;immune escape ;immunotherapy

NKG2D J&—Fl C T EEE R 21k, 78 NK 4
CD8*T #fi ffd yOT i ffd & &R 53 CD4'T 41 ) 12
Feak W 7E NK s S B b iR EZAEA, 5 NK
20 i A [ B & NKG2D g T 40 it (%) 375 A 312 43 3 i 8%
552 JFANRE B IS T 400 . NKG2D nf ] —
RYNEM SRR S50 Z R FAK , a6 MHC- T 28
Iy A5 T A/B(MICA/B) % 6 filt MHC- 1 24>
FHIEHF ULI6 4548 M (ULBP1-6)*, NKG2D
@Elei(NKczDL)E@%%LXPE%ﬁJﬁ,ﬂ%ﬁﬁﬁ?

W AE B H.2020-04-29; 15 E B #:2020-06-14
E&UH :BEXRBAMFEE (81472706.81874187)
EEEE NEE,E-mail ; drlivaiguo@163.com

TEE MR TE IR 2 B Mo A0 M 3R T A SRR
ﬂnﬂ?éﬂiﬂ@ﬁ PSR N NS e S L B
JiRE S bR N i 2 1T NKG2DL 5 M 632 1k 45 &
-5 NK ﬁHH@S CD8'T 4l iy~ A= 4 i 2 i . H i
O & B Z ik 72 nl 1l NKG2D 5% NKG2DL 11 %
KA O TR 200 i A G g kR

1 NKG2D E5# 5@

NKG2D 52 {4 J2& — Fir iy 99 Fft 11 284 i85 [l 2 11 41
JCEY R SRR TR A MU AR R AT C B BEAR R A4S

¥ @ i 2020 F % 29 £ % 8 M China Cancer,2020,Vol.29,No 8



1, N NKG2D 52 4 i A% 15 4t i sk 42 3R A 52 K KO
FIEHL G 1 FeH Gih 5 7 F 12 5 e @R 1 NK %
P AR 38 8 76 1 40 AN 35 NKG2DL, H
A 7E 41 i 7 B 8% e 0 AR B A 6 3k NK 4 f AT 58
1 U NKG2DL A B [ 4 A 1 A 45 35 I Ath 1F &
AR, NKG2D 55 83 240 ff 2 1 B AR 45 4 7= A i
F, UM R BOR AT {5 5 oo R S DNAX 3
58 11 10(DAP10)4S & 2 A 1k, — [ 300 5
5L E L DAPLO 11 48 M T 25 44 505 A YXXM
(Tyr.X.X-Meth) 751, H Ty il 2 52 45 05 A 0k LI 3-34
ity (PI3K) Fl A K PR 7 32 AR 45 5 8 1 2(Gib2), 7E NK
YA M PISK A9 BE WA 00 TOUORE Ake 1) BE R
b, 7= A MR 5= PIP3 Ji sh 4H i S5 5 18 5
(ERK)1/2 i@ %, AP GrB2/VAV-1 il o 9 i
T, oF 1 38 o B AR B C (PLC) 3 76 ERK1/2 18 #% ',
AP AR S ENK QN Ca® ¥R EESE i, 51k
WUSHEE 1A 4 - 4R T2, 6 NK 4l Bl 2 FL &R
TUR il S 22 Pl i SR TR, A S A ML RE AR, 38 3 A s
WERLEY H AGHO ) SR, NKG2D HHE AR k2 £
T DR 22 145, 3 JC I DR A 4 e oA i e 200 e e ok
TPk RGN R AT BE

2 NKG2D '+ &/ s 2 & ik iR

AT R W] 4G e e SR RN 2
Pl AT W& R M NKG2D 52 78 NK 24 Jifd %
CDS'T 40 fy ik , KL ,NK 41 ig NKG2D ik %
IC T BB g 2 NK 20 i Ty B Fae 15 174 T ZE ML 2
— M NKG2D 524 1) 35 32 22 B 4 J DX -7 9 4% T1L-
2 IL-12 1115 11-18 454 g K+ 7] & % [ AINKG2D
(23K, DTS2 M) NK 40 A B9 B 24 38 58 1796 \NK
0 LSV 14 A1 B R0 1 SR T bR RO R P
A T3 24 L % G 22 400 ) 240 L 4 D 1 2 o 4 TR -
G AL A K BB (TGF-B) .podocalyxin #£ 8 H 1
(PCLP1) | E. W 48 g 1F 7% 4100 1 X7 (MIF) | "5 g i -
2, 3- 3N (IDO), HIFIAR %= E2 (PGE2) 45, %t
NKG2D ik A AR R E . Beak, i for
BE [ B PRARHE TR [RIAE AT L2 NKG2D 3Rk

R B 22 B UE PR IESE R AR B Y TGF-B
XTI 55 NK 20 H A S 9 G 2 00 e O s AR T
TGF-B #] 4 NK 418 miR-1245 (93535, )5 & nl /E

4’ ® JE 2020 jf‘ % 29 )& % 8 #M  China Cancer,2020,Vo0l.29,No.8

FHT NKG2D %% st 7= 4y v g $E A7 05, B IR NKG2D 119
FIRIKEB A TGF-B FTREAIE DAP10 7 mRNAFI
FAFKE Lk 15 NKG2D TBikIE 2 59,
WG AR5 320, AT NK 40 D AR SLRs
PCLP1 j&—Fh CD34 AHC A ME R B 8 11, 72 FLIR &
B LR Gk 5 R AR 2B M BN RIS A G
Amo ZEUSIFSEIESE T PLCP1 I HEHT NK 41 i/ &
F1%) 200 J i ik, T a4 Al AR ) 7 =X I NKG2D
TERN I Z A NK 40 B 306 324K, FEAIR T 40 i 3 58 fig
T3, SEIL I A0 S ek ik . MITF S — i igg 37 AF 2R
F, AT G S pS3 BTG, S35 A e 40 R R |
HHE A A i, JF TR SRR U NK 48 A1 CD8'T
YRR T NKG2D 1R IAAKF ) Park 57 IDO
A 7 ) R PR 2 2 38 o ) NK 48 i STAT1 A
STATS3 3 % (3G | B AIK NKG2D Fil NKp40 i ik
PGE2 FHLIKF 1L-15 A~ 5 /% NK 40 ig NKG2D # ik I+
¥, PGE2 i 7] 5 NK 4 is % 1/ EP2/4 254, FHWL
AC/cAMP/PKA 8 % , #11fi] NKG2D (#5180

BREUR MR A B ) — D EEARRAE, P B
[F B2 175 5 S e I 43 1 430 A NK 40 2k 2538 i
1L-2 FH AL A0 A P 1 98 NKG2D FRikaEF11), Bl
SRR e 20 R T o3 s i AR5 5 -1 (HITF-1)
W5 Foxp3 B8 FIX45 G, EHI%E T M Foxp3 BY#
5L IR YE T 40U (Tregs) WJE B, I8 95 B 88
I VB R4 3 40 L (MIDSCs ) B9 3 g A6 1200 b oh
i 924 40 9 W] 3 6 & A TGF-B & miR-23a (1) 41 ifg 4
e, TR I NKG2D (3618221 i A By ]
DL ik NKG2D 2Z & | 5 48 3 b e 40 ML b Y
NKG2DL %54, #7% PI3K/AKT/mTOR 15 53l #% , {&
T b JeE 1 A

3 NKG2DL 9+ SR B & 7% Pk i

NKG2DL 7 2 % Jih J 40 it 5 i1 % 15 ,NKG2D 5
e A i) F 5 S PR TR A 5 N 20 L s s 1 T 40 e ket
JiE 4 A A VR T BEAE IR 52 45 2R o | Bifi 2 i g 20 e
FREE 3G N, NKG2DL, (3235 30 I8, 40 i fse 1T
(LSR5 0 32 A /0 i 9 200 A DA b S B0 4 2 b i 1
31 HRKFEREE

P2 S KT | Sy A TR It 0 1l (IDH) 5 (R 58 A8 2%
S S0 I A0 M A WS PR R 2k, A NKG2D il



& ULBP1 1 ULBP3 (1) 3 M35t % UL 2R 3K 75 % NK 40
MIRIHLTE, 2% ADP 20 R & 1 1(PARP1) B
W8 8% 410 1 1 10 T 48 A NKG2DL 5% 5%, i
e Rk ke NKG2D A 3 19 S g Wi L2 sk,
iy SO B o A Al T o R E TFN-
vy AT aE F STAT-1 38 2% T ¥ 28 €5 22 8 48 Jfd b MICA
() mRNA 7KF-0 1L-6 Al 3 i JAK/Stat3 448 1 i
PD-L1 iy [A T NKG2DL #3152 TGF-B A 1Y
AT L3 2 2% 43 b 14 J 2 s /0 B g 4 i 2 T NKG2D
23k, k[ o> Wk B T 8 MICA \ULBP2 1
ULBP4, 1fif MICB ,ULBP1 #1 ULBP3 %2 i 27
32 HREFKFEEE

TE 55 55 5 K 3 BAKSE N PR PE microRNA Xt
NKG2DL 45 s 7= Wy AT 14 , 2028 mRNA 58
PESATH mRNA B HHPE ARSI R W], miR-20a miR-
93 .miR106b .miR-373 K miR-520d 7] 5 NKG2DL i
BT 37 - B X (UTR) S5 &, M1 26 B 126 7K
fili NKG2DL #9235 T I, 43 Rl F b 2R 4 20, 25 23
W] NKG2D A5 04 oI HE Fe Sz 7 B g A= 4 i
W B AR, PRI T P8 NKG2D B A i 2 35 %
b FIZ G B I A R . JE ok, A T R i
Jei 1 NKG2D FC A4 1 47 252 3% 11 32 3k R T 55 P MICA
P& 55 T NKG2D 19 AL RIRE A, i A2 i T
iy XoF B 92 PR3] A Tk 207 R Ok 3 LR o Y BT
microRNA 114 %722 6 3k AL 1) 7T e 7 g 26 4 A 5 40
BB H
33 EERKFEREE

B 5 09 NKG2DL 76 20 i J 38 11 22 3k, W] 48 3R
F1 7K fiff J 3 T8 180T ¥ 14 TE 2 (sNKG2DL) | 514 21
AR AL TR TS R #2800 e 240 i 2 v T A 7
JUE 7 2 AR AT IR R B v i A R R 1 R
(B MMPs #1 ADAMS)™ it 7% iof 7 30 52 #1042 )8 28
F BT 1 B4 2 19 9 (4 TIMP3) a8 42 2k 25 (K i i &
OB (W0 — 6 8 5+ M9 i ERpS) M52 ,ERpS I 5
MICA JE & B2 59, S MICAa3 455
PG AR il R A B KA BVl GPL Al
B E R ECAR, W ULBP1 ULBP3 5 MICA Z:{i
FER %008, 4 AT 28 1 WA A DA i 5 A0 i v R
NKG2DL Jit 7 DA AT 74 2R e 320 ot v w4 A g 44
it 2 g B AR /L | B2 NKG2D ) 1E 7 306 . R %
M, B ECAR SR BE 5 5 NK 28 T 40 i L)

NKG2D Z k454, 530 NK FIRLR T 46 i 35
NKG2D Z AR Mk, SR 1K A 6] — B AR K 5 1 2 Fh Ol
RUAT DARE— D Re RS2 AR U, B LA A IV 2
A 4 2% 240 B T A B AR SO T A UL TS0 e b,
NKG2D =z & 1) K 12 5 b gk 81 F 98 7 HoAth NK
A2 AR TE M, X AT REER 4> 5 CD3C RS T
R f AT 6 X 55 1 T 40 Ts PR IR, vk
s NKG2D A5 1 532 W 40 1 — Rl A3 30
Jiik . BARATEMEIE M AN AR R LY NKG2D it
5 NKG2D Z AR 456 I 2k ik, B58
AT T T A EL AT 2 166 2 T A2 R 17 AR P T e B o o
SRS AR AL RE T

4 IMiF sNKG2DL 7k F /T 1E A 114 Bz
EiERR

2P E A AN LRI 25 L | R L0
A e IR b K CF B9 PR AT R MIC 5O
R I RIS A R A G, HiAth NKG2DL 515 (14 i
7% , I ULBP2, 9l Hz 18 55 8 0 S 4A Jieb 9o 11 1l Y &
G M R O R OBIUS A OGO BREAE A AR R,
NKG2DL 1 g g b i Wy i Tl R Wy, 45 R AT
MG , SR 1M Schmiedel 255725 F N K, X Fh £
PR AL 212 SRR X 43 ] ¥ PR IR 3R 11
BefA , i iR H 3 I3 sNKG2DL i 7K P & —
MM HE . RHEEFX 5 NK M T 40
63 P S R OG5 LR 3 55 0 114 43 B A G X R
HHEAEAEEW, 5 sNKG2DL 58U 4 5% 41 i
TEPE T BE—30, 60 BR B H s sNKG2DL & ffi H
PD-1 HUATE 1367 vl A KM U5, B AN 9
K NKG2D %t 88 ) v 97 09 f80 5, @ 2 5 I8 TS
sNKG2DL 7K -5 1 J 47 PF A% ),

5 3 NKG2D 2 ERERENRE
BITAR

R g BRI L ST, A NKG2D 3Z 4K i
VKRG S BE IR TT S 4L T FRIS LR N UL, Fe K PR
MG NKG2D 7E R4 i 1 iy R ik, ks
NKG2DL 7E Mg 248 i rh 19 2235, 7 il NKG2DL M fir

¥ @ i 2020 F % 29 £ % 8 M China Cancer,2020,Vol.29,No 8



MY, JEBRIEIA  sNKG2DL B %K o i
VIRO/ iR Z N e

IL-2 J2 1 gttt M A TiR97 A it A+ 2
—, B A5 R A CD16°NK 48 il rh
NKG2D Ff 25 35 e 19 5 NK 40 i f4 40 i 276 0 . 4%
1M, KA IL-2 367 &5 R ™ = RIE- , e
M4 B wLEAAE LR AR A8 PR s 51 R
e B R R R W] R =AY 12 5 1L-18
K A5 ] [) R AT 36 598 NKG2D (%35, 1A & 0 i
i R T A TL-2 AHOG A BEPE o A K S TL-2Ra I
I RAFR 1L-2 5 NKG2D & 2 il J 45 4 1 1IE 55
Wi T MHC- [ 2855 7Rl & 76 — BB s & 5 e, 4l
IL-2 ¥ w4 T NK 408, mla 8 A e T NK 4
LT SZ AR 2R3k T I BR T 1L-2 B3R YT AR SC R &I
PERSO, TL-15 5 112 85/ 250, 48 1115 S RIRI7
J& ,NKG2D 1y & IRHG I, 40 2 -y #9530 7 #8 43 ¥k
2

— ST IR 24 W T A T e SR 2R L 9O
fifi HL 2R A0 5 NKG2DL 78 P4 A 22 Fft 1oy 38 e 4, fofF i
AR ) 2 Bl R TE . plinddEr L
5t Ak B (HD A.C) 0 il 70 73 IR, & A AR A0 TR 19 2 i
i3 FE NKG2DL iy 3Rk, (H Al HDAC #1 il 55 B
BES e EE AR R, Kt o] 68 5 e A
T 0 RV 2 e A AT i IEFR HDAC 7697 5 NK 4
Jitl NKG2D 32 1A 3 35 32451, HJ5t 31 i o ) W | PA) ok i
AU AT TR 58 3%,

7 5 bR 410 i 2% 1 NKG2DL ) A i B A
BT B A 2R A0, SR 22 i 036 i LA AT
VTG OB CRE A, AL ik Ty 2 TG 32 BEL DT v 98 40 i
XF G R ST A o R A o R0 % £ T A Ak R
1l ¥ sNKG2DL iy /K F-, 4nffi |l ADAM10 5 ERp5
IR0 B b 2 KA L I T T X T 5
G g2 I 2 R RE LA AR, B AN, TNF-ou 1) R 2
B ADAMI7 A S04, S0 5 7 16 35 4 7T RE 52 i) B 95
YL ) 43 D T BB ST A R SR AT IO T 1 22 de e
A TR B {3 NKG2DL £ 40 M A B eV G 12 38k
oo BRI, A2 5 5 I TS BRIE 3 b sNKG2DL 1R YT
UE D

BEXT sMIC 38 % 04 i3 S 23097 H T2 A 2 Fib
D5 % AL S T A #E R MIC B o3 385 (3 5 158 7% 19 7 91
% ERpS (9 77 £ 1 B /E FH T MIC)>k FH 1k MIC ) i

4’ ® ’@ 2020 jf‘ % 29 )& % 8 #M  China Cancer,2020,Vo0l.29,No.8

Jed JI0 v 1400 3 Ao T 58 WA 2% Bk il 3K sMIIC S5 i AT BT
IR IG YT, LA B e FE B R T B sMIC, Horp sMIC
PO B © BUE B IR 9T 17 B PR i — A 28
AW, SRR, s BEPUIAR B10GS W B
sMIC 7] 8 25 R I & I g i e AR 3, TH BRFE RS,
ML | B10GS fi# R sMIC % NKG2D 3k M i ,
G RE AN T NKG2D Fase ik, R 17 IR ik 5
BT J5RR 52 CD8*T 4N 22, & NK 4i il S 3%
I T 28 Jfd G 2 W I T e 8

WA PR SZ R (CAR) & —Fp N T A& i (4 il 26
FI, A A AT U0 45 0 15 40 A5 S B
MM, CAR-NK 2 ffd v Lid i CAR K481 NK 21
it 37 A AR P ML ok S A5 LA, AT 945 2 i 9 A 2
e JE BH 1 1 b e 200 i k22 58 NK 48 A OG 52 MR i
%) Jie 98 A B 50 NK 41 B 55 T 485 47 22 F sz 0k,
NKG2D 1E R {5545 43 F ¥4 2 i 1l ) NKG2D-CAR-NK
4ifiE, 28 CD3L 5 DAP10 B {5 5 1% 2 M ;N A 5 4i il
WS IE P AR MRS 5 TR T NKG2D 32 1Ay
NK 4 i 4 tt ,NKG2D-CAR 5 5 () NK 41 Jifd &4k b
A DA 3 R NK 40 Y 36 1 X 3k NKG2DL 1)
22 ol I IR 20 AR AT A A AR VR, I R T AIF 5
B B 2 B0 A K LR T A, AT 2 WA X CAR-
NK % 4= 545 %0 i I R 56 1 % 45 1 52

6 NEERE

LA, R G s k30 K BB TR YT ) — LR AT
FERY I AR, NKG2D 1 Ho 32 48 M = 22 1) 005 32
T, HA Y e R AL B A48 TF, RSl X)
NKG2DL % 55 F1 #0135 J (4 0L A T 3 258 1
fitf o 1HL B 92 06 3% 19 o PR HL A %, 0 T B — L R ) 9
8 AR DA HE A T JRE 4 i 55 G i AR G TR 1) A AR
FH, [FIE NKG2D AT 3H 5 22 Ff A 4 27 R 1 AN ] 1 T
A, T T JLRR I R B RE X L e A i A
AR R G200 v A e 4% 1) 5% 1) 7 =A< ) B A
K TARABAEGREE 3 2 1 PR WL AE S 5 5
AW e, e | R G IA I NKG2D Z AR EL & R 4t
T g 10k 35 P BV R A B 98 B4 96 SRR 110 S I

FIFHPARE 4 sNKG2DL 7E I JR §ij 45 50 bk i
WS — Pl A 00 22 42 19 5 1% (0 NKG2DL # it 7% A
137 4 Jd B IR A 52 00, 34 ] S 5 S I8 A4 T



YA, PR PR Al R 2K sNKG2DL 1) J5 #2473 6 i
i 1 JBE 7% 19 NKG2DL X 52 44 /g 9 A6 A T, R R AR G
A ARG RNA 2 6 ioh 96 240 i S0 006 14 1 3 0l 5
VI RE B A 400 1 b7 2 i R A B T B, b v
1Y) NKG2DL X 5 2 fd Th e iy #0461

Ah, 3T NKG2D-CAR-NK 41 Jit i fo 58 J7 35
7T 00098 20 e 5 S AR R S I R 5
ZTF I HUAS —SE AR, BT 43 B TR w e S L
P E M, B AR R e 4 . CAR-NK 41 i e 14
PN B 75 A 0 REAR K38 CAR-T 40 5 | /2 A% 41 g [
IR B A AN B, B E AT A N 0 R A AR
A e R T X iR 0 A 5 RCR R CAR-NK 41 it
GBS T IR AE TR A SR Th R YT AR AT e i — 2
WF5E S, BbAh, BT NK 2R 5 5Pk | 0 2k 538 1Y
NK 2 6 ST 30 (G 3% 493 0 3 ) 3 436 1k 7 348 A o R 5
PE CAR-NK 4 i i) b T W R iR &, MG &
CAR-NK 4658 B AN WrR A, 3k [R] R 45 LA
fift the , CAR-NK 4 Jfd 5 758 I vk L A B8 Bl R e M 36
JrREEFEL,

S

[1]  Duan S,Guo W,Xu Z,et al. Natural killer group 2D re-
ceptor and its ligands in cancer immune escape [J]. Mol
Cancer,2019,18(1):29.

[2] Paczulla A M,Rothfelder K,Raffel S,et al. Absence of
NKG2D ligands defines leukaemia stem cells and mediates
their immune evasion [J]. Nature,2019,572 (7768):254—
259.

[3] Garrido F,Aptsiauri N. Cancer immune escape: MHC ex-
pression in primary tumours versus metastases [J]|. Im-
munology,2019,158(4):255-266.

[4]  Haberthur K,Brennan K,Hoglund Vet al. NKG2D ligand
expression in pediatric brain tumors[J]. Cancer Biol Ther,
2016,17(12):1253-1265.

[5]  Di Vito C,Mikulak J,Zaghi E,et al. NK cells to cure can-
cer]J]. Sem Immunol,2019,41.101272.

[6] Sheppard S,Ferry A,Guedes J,et al. The paradoxical role

of NKG2D in cancer immunity [J]. Front Immunol,

2018,9:1808.

[7]  Wang J,Li CD,Sun L. Recent advances in molecular
mechanisms of the NKG2D pathway in hepatocellular car-
cinoma[J]. Biomolecules,2020,10(2):301.

[8] Dhar P,Wu J D. NKG2D and its ligands in cancer[]].
Curr Opin Immunol ,2018,51:55-61.

[9] Liu H,Wang S,Xin J,et al. Role of NKG2D and its ligands
in cancer immunotherapy [J]. Am J Cancer Res,2019,9
(10):2064-2078.

[10]

[11]

[14]

[15]

[16]

[18]

[20]

[21]

[22]

(23]

[24]

Kawakami T, Ito K,Matsuda Y et al. Cytotoxicity of natu-
ral killer cells activated through NKG2D contributes to the
development of bronchiolitis obliterans in a murine hetero-
topic tracheal transplant model[J]. Am J Transplant,2017,
17(9):2338-2349.

Jelen&i¢ V,Sestan M, Kavazovié 1, et al. NK cell receptor
NKG2D sets activation threshold for the NCR1 receptor
early in NK cell development [J]. Nat Immunol,2018,19
(10):1083-1092.

Granzin M, Wagner J,Kéhl U, et al. Shaping of natural
killer cell antitumor activity by ex vivo cultivation [J].
Front Immunol,2017,8:458.

Aldinucei D,Borghese C,Casagrande N. Formation of the
immunosuppressive microenvironment of classic hodgkin
lymphoma and therapeutic approaches to counter it[J]. Int
J Mol Sci,2019,20(10):2416.

Wilton KM, Overlee BL,Billadeau DD. NKG2D-DAP10
signaling recruits EVL to the cytotoxic synapse to generate
F-actin and promote NK cell cytotoxicity [J]. J Cell Sei,
2019,133(5) :jcs230508.

Amo L, Tamayo-Orbegozo E,Maruri N,et al. Podocalyxin-
like protein 1 functions as an immunomodulatory molecule
in breast cancer cells[J]. Cancer Lett,2015,368(1):26-35.
Yao J,Leng L,Sauler M,et al. Transcription factor
ICBP90 regulates the MIF promoter and immune suscepti-
bility locus[J]. J Clin Invest,2016,126(2):732-744.

Park A,Yang Y,Lee Y,et al. Indoleamine-2,3-Dioxyge-
nase in thyroid cancer cells suppresses natural killer cell
function by inhibiting NKG2D and NKp46 expression via
STAT signaling pathways[J]. J Clin Med,2019,8(6):842.
Al Dulaimi D,Klibi J,Olivo Pimentel V,et al. Critical
contribution of NK group 2 member D expressed on in-
variant natural killer T cells in concanavalina-induced liver
hepatitis in mice[J]. Front Immunol ,2018,9:1052.

Cui C,Fu K, Yang L,et al. Hypoxia-inducible gene 2 promotes
the immune escape of hepatocellular carcinoma from nature
killer cells through the interleukin-10-STAT3 signaling path-
way[J]. J Exp Clin Cancer Res,2019,38(1).:229.

Hsu TS, Lai MZ. Hypoxia-inducible factor 1o plays a pre-
dominantly negative role in regulatory T cell functions|J]. J
Leukoc Biol,2018,104(5):911-918.

Berchem G,Noman MZ,Bosseler M, et al. Hypoxic tumor-
derived microvesicles negatively regulate NK cell function
by a mechanism involving TGF-f and miR23a transfer|J].
Oncoimmunology,2016,5(4):e1062968.

Rossi GR,Trindade ES,Souza-Fonseca-Guimaraes F. Tu-
mor microenvironment-associated extracellular matrix com-
ponents regulate NK cell function[J]. Front Immunol,2020,
11.73.

Frazao A ,Rethacker L, Messaoudene M,et al. NKG2D/
NKG2-ligand pathway offers new opportunities in cancer
treatment[J]. Front Immunol,2019,10:661.

Zhang X,Rao A,Sette P,et al. IDH mutant gliomas es-

¥ @ i 2020 F % 29 £ % 8 M China Cancer,2020,Vol.29,No 8



[25]

[26]

[29]

(30]

(33]

[37]

[38]

cape natural killer cell immune surveillance by downregu-
lation of NKG2D ligand expression [J]. Neuro-oncology,
2016,18(10): 1402-1412.

Xu L J,Ma Q,Zhu J,et al. Combined inhibition of JAK1,2/
Stat3-PD-L1 signaling pathway suppresses the immune es-
cape of castration-resistant prostate cancer to NK cells in
hypoxia[J]. Mol Med Rep,2018,17(6):8111-8120.

Xu L,Chen X,Shen M, et al. Inhibition of IL-6-JAK/Stat3
signaling in castration-resistant prostate cancer cells en-
hances the NK cell-mediated cytotoxicity via alteration of
PD-L1/NKG2D ligand levels [J]. Mol Oncol,2018,12(3):
269-286.

Lazarova M,Steinle A. Impairment of NKG2D-mediated tu-
mor immunity by TGF-B[J]. Front Immunol,2019,10:2689.

Stern-Ginossar N,Gur C,Biton M, et al. Human microR-
NAs regulate stress-induced immune responses mediated
by the receptor NKG2D[J]. Nat Immunol, 2008,9(9):
1065-1073.

Yi M,Xu L,Jiao Y,et al. The role of cancer-derived mi-
croRNAs in cancer immune escape [J]. J] Hematol Oncol,
2020,13(1):25.

Zingoni A, Vulpis E,Loconte L,et al. NKG2D ligand
shedding in response to stress:role of ADAM10 [J]. Front
Immunol ,2020,11.447.

Kaiser BK,Yim D,Chow IT,et al. Disulphide-isomerase-
enabled shedding of tumour-associated NKG2D ligands]|J].
Nature, 2007 ,447(7143) : 482-486.

Lopez-Cobo S, Campos-Silva C, Valés-Gomez M. Glycosyl-
Phosphatidyl-Inositol (GPI)-anchors and metalloproteases :
their roles in the regulation of exosome composition and
nkg2d-mediated immune recognition[J]. Front Cell Develop
Biol ,2016,4.97.

Maurer S,Kropp KN,Klein G,et al. Platelet-mediated
shedding of NKG2D ligands impairs NK cell immune-
surveillance of tumor cells [J]. Oncoimmunology,2018,7
(2):€1364827.

Yang D,Sun B,Dai H,et al. T cells expressing NKG2D
chimeric antigen receptors efficiently eliminate glioblas-
toma and cancer stem cells [J]. Immunother Cancer,
2019,7(1):171.

Federici C,Shahaj E,Cecchetti S, et al. Natural-killer-de-
rived extracellular vesicles:immune sensors and interac-
tors[J]. Front Immunol,2020,11:262.

D,Chiarucci C,et al. Soluble

NKG2D ligands are biomarkers associated with the clini-

Maccalli C,Giannarelli
cal outcome to immune checkpoint blockade therapy of
metastatic melanoma patients[J]. Oncoimmunology,2017,6
(7):€1323618.

Schmiedel D,Mandelboim O. NKG2D ligands-critical tar-
gets for cancer immune escape and therapy [J]. Front Im-
munol,2018,9:2040.

Zhang J,Larrocha P S,Zhang B, et al. Antibody targeting
tumor-derived soluble NKG2D ligand sMIC provides dual

4’ ® ’@ 2020 jf‘ % 29 )& % 8 #M  China Cancer,2020,Vo0l.29,No.8

[43]

[44]

[45]

[46]

co-stimulation of CD8 T cells and enables sMIC(+) tumors
respond to PD1/PD-L1 blockade therapy[J]. J Immunother
Cancer,2019,7(1):223.

Prajapati K,Perez C,Rojas LBP,et al. Functions of
NKG2D in CD8(+) T cells:an opportunity for immunotherapy
[J]. Cell Mol Immunol,2018,15(5):470-479.

Ghasemi R, Lazear E,Wang X, et al. Selective targeting of
IL-2 to NKG2D bearing cells for improved immunotherapy
[J]. Nat Commun,2016,7:12878.

Easom NJW,Stegmann KA ,Swadling L,et al. IL-15 over-
comes hepatocellular carcinoma-induced NK cell dysfunc-
tion[J]. Front Immunol,2018,9:1009.

Lopez-Cobo S,Pieper N,Campos-Silva C,et al. Impaired
NK cell recognition of vemurafenib-treated melanoma cells
is overcome by simultaneous application of histone
deacetylase inhibitors [J]. Oncoimmunology,2018,7 (2):
€1392426.

Lazarova M, Steinle A. The NKG2D axis:an emerging tar-
get in cancer immunotherapy [J]. Expert Opin Ther Tar-
gets,2019,23(4):281-294.

Ding H,Yang X,Wei Y. Fusion proteins of NKG2D/
NKG2DL in cancer immunotherapy [J]. Int J Mol Sei,
2018,19(1):177.

Saad MI,Rose-John S,Jenkins BJ. ADAM17:an emerging
therapeutic target for lung cancer[J]. Cancers,2019,11(9):
1218.

Peng 7Z,Chen Y,Cao H,et al. Protein disulfide isomerases
are promising targets for predicting the survival and tumor
progression in glioma patients [J]. Aging,2020,12 (3):
2347-2372.

Wu J. Antibody targeting soluble NKG2D ligand sMIC re-
fuels and invigorates the endogenous immune system to
fight cancer|J]. Oncoimmunology,2016,5(3):e1095434.
Ferrari de Andrade L.,Tay R E,Pan D,et al. Antibody-
mediated inhibition of MICA and MICB shedding pro-
motes NK cell-driven tumor immunity[J]. Science,2018,
359(6383):1537-1542.

Greppi M, Tabellini G,Patrizi O,et al. Strengthening the
antiTumor NK cell function for the treatment of ovarian
cancer]J]. Int J Mol Sci,2019,20(4):890.

Hu Y,Tian Z G,Zhang C. Chimeric antigen receptor(CAR)-
transduced natural killer cells in tumor immunotherapy|J].
Acta Pharmacol Sin,2018,39(2):167-176.

Sun B, Yang D,Dai H,et al. Eradication of Hepatocellular
Carcinoma by NKG2D-Based CAR-T Cells[J]. Cancer Im-
munol Res,2019,7(11):1813-1823.

Sievers NM, Dirrie J,Schaft N. CARs:Beyond T cells and
T cell-derived signaling domains[J]. Int J] Mol Sci, 2020,
21(10): E3525.

Siegler EL,Zhu Y,Wang P,et al. Off-the-shelf CAR-NK
cells for cancer immunotherapy[J]. Cell Stem Cell ,2018,
23(2):160-161.

607 G




