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[Abstract] Natural killer (NK) cells, a kind of innate lymphocyte with strong anti-tumor function, can quickly recognize and kill tumor
cells. Their function is regulated by a variety of signals of activating and inhibitory receptors. However, the killing function of tumor-
infiltrating NK cell is dysregulated due to the immunosuppressive tumor microenvironment, which may even promote the immune

escape of tumor cells, resulting in poor clinical therapeutic effects of various immunotherapies. Up-regulated expression of inhibitory
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ligands on tumor cells, a large number of anti-inflammatory cytokines in the tumor microenvironment, abnormal hypoxia, low pH, and

other indicators induced impaired killing function of tumor-infiltrating NK cells. In recent years, the research on tumor

microenvironment and tumor infiltrating NK cells is at the forefront of tumor immunity, and many clinical research results have been

achieved. Many studies have shown that tumor-infiltrating NK cells are usually characterized by up-regulation of inhibitory receptors,

down-regulation of activating receptors, and abnormal metabolism. Based on this, researchers have developed many targeted therapies

to restore the killing function of NK cells. In this paper, we summarize the characteristics of tumor-infiltrating NK cells and the related

tumor immunotherapies based on the mechanisms of activation and inhibition of NK cell function.
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S

e BB T —ANEARRBEEA ICIT,
%M & B T LA & R (] 4o PD-1.CTLA-4)
HRF, EEFEBRLMHT, XEZHREET NI
SN R, RE A R R AT RS
Y, T34 B S B s . B R, B 4 B 3t
T Ik AR K AT M TR A, IR TONK 28 FE B % M A, 3
B E F % . 1CT T % ¥ LLBE SR A0 ) M 5 (k- D 4K
Z |8 A B AR, fR TR NK 40 B AR AR SR A
AR B R RO

.45 PD-1 42 P B9 3 4 1 S 0% A6 & 8 AR E SR AT
BELMMBERAMERA AN L EHR T & X
o — T Tk FoEmI/IVA R IR B L, £ 1E
A4t EKEFEFROWHE F & £ 7
(cetuximab) 76 J7 J& , PD—1" NK 28 Ffe, 7 B 555 5 3% 38
EE GFEEERTNTEE X, BE, A4
PD-1 #9 44 & F| £ # 47 (nivolumab) [l ¥ PD-1, 86.4% &
FHEWZEERFFHPD-1 NKEHEBAEE, A
i — 2 # AR g, 4L 22 PD-L1 R 3A & B Fr g™
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TR RE T WEB TIGIT 5 NK 20 jis By #£985 F
%, T AR EMFIZ A E & 4 F (4 PD-1.CTLA-4) .,
LA 8 /N R AL S, BB TIGIT ¥ 7 1k NK 46 A
A% 98 FF 1R 2E NK 20 B89 P98 %2 0% » B Ah, TIGIT #y FEL B
% B8 4% 18 18 NK 20 B (R & By 77 3K AR ok Y AR R T
20 B S 0%, BLAE R T g B B AL o B R 4F %S PD-
LI AR U RIDI R L. FRAAER
RO, A TIGIT B 5 %8 oAb & & & R BR
BEHIIE R ETEE — AW RN EIET
%%[7410

% & VB BE 8 40 A VT DL 3 & K KIR B9 e 4 ok
MEINK A EER . — T Hle R4
R & B, TPH2101 (— F# 4147 % M KIR 7018 Fu 5% 7R B
e B BR R R LA £ R MR R AR Y, R
7ENK 28 Al . FlB5 & B 4 (lirilumab) 2 4F 4f KIR B
F R, B M HIEKIR S MAC [ X4 F 8
A8 B AE R 36 52 NK 40 e 09 R AL 3 6E . 7 B 40 fE R B
B /N A A B B 470 CD20 B 3 R AR A Z
15 Fl 5 & BB A6 97 7T LR A0EkE NK 48 B A itk
B8 W S 08 RO

T £ SCHE R B, BB R WE NK 28 A _E B NKG2A &
k5B R EWHLA-ES & B el . &
T, HRAR™HLT — 8 AIRAINKG2A £ 57 %
R ¥ AR F| 2k # 470 (monalizumab) , H GE95 T &
72 NK 40 Ff % 470 0K 4 o B 48 R B R A TE i,
W LUK Z CD8' T 40 i B I RE . % ) 3 A0 A 3k 2 4Bk
AT FEEFIEITINSCCH T HK B FHER DT,
W7 BN R A 31%. [ e, EAA 5 2
B 4% % 5 NKG2A & & 34 B9 TGF-P . B #7 & 4 %% 76
JTHNEE &, %7 F PD-1/PD-L1 %% # 2 i oy [y 72 4%
Pl 45 B W e A A o By 7 a0+ B BR, T 40 %) TGF-B
MR ST 7% 20 B 5t P08 28 B 7 A 2% BB A BN 4B
Mo & 1€ . TGF-P #7# Al galunisertib & (& & 7 DL
FEL W TGF-PB B 15 5 % 5, F 3 T i 8 4 41 PD-1/PD-L1
T MR,
32 @idmia T F RS T EFNNK @06 %k
B E

40 B F *E T NK 40 fR By i R A R R R
FE, [L-2.1L-12.1L-15.IL-18.IL-21 = 1 & IFN
S RE 4% Jd 3T Bk U B OE 1A R 4% NK 28 AR B9 3 68, T S A
HHE T (A IL-23 A0 IL-27 %), [k 2 R4 & T
& S W T 7], 38 5% 40 %I NK 20 fE R Sh e ™. H I, &
HHMENK BT RE T, FEANTE LA
B F DL4EHENK 0 L E . B #4290 & R
EGMEIL2ATHTRBEEEHRERMEE R
B, EREETIL 2B T HIAMEAANEN (e

&R E MR S 2B IR E S T(Treg) 28
FeL B v Ak Fo 5, ROTIT 40 4 NK 28 A B o RETON . &
0, EF 4 IL-2 F IL-2 ZARET FE R B3 & IL-2 &
AW A T e KRBT . RE IL-15 ¥ DL 4 # NK 40
MEEN LT E S Treg B MY 38, H IL-15 £ R
A, RETHEEREA™., ARFVFLT
— A IL-15 A& BB R B 7 & A I N-803, £ 7 LR
MHEAFAERKREE., IL-21 & —F 7 LUE 3
B A o 3E R M S ARG R BB R R A B T
F H IL-21 A 48 %2 89 40 B 8 1B AR BT NK 40 fg b
W & 15 B9 NKG2D™" . 4 T #t — 25 3 & NKG2D 89 3 &,
F 4L HY 7T 4 MULTL(— # & 35 v F7 B9 NKG2D B2
PR T DLFE 4 M M 3 A NK 20 B 5 e R A B RE R T Y
NKG2D Fe. (4 £ 4, A T % 5 NK 40 i 75 447,
3.3 KENK @R Me 677 7 &

FEARNENFEEEAAERE, CNEL
HAEATP o F Fu b B R W BT F B E 7240 R DA R e
T8 B Rz o B B k™, Hob, MR AR A A B R AL
(oxidative phosphorylation, OXPHOS) & % % jF 1%
HEENAEAEIERTRE, ERBFRLI—RIIR
RN A R AL N IR R, XA B R #
A H, 5 OXPHOS 78 t & & — 48 xR 2% B9 ATP 4 A&,
TR T, AR R AR R S % 40 B P = B R
WA, AR B O v AT DUIE I8 B AR R
MEHE, F AT U BB £ A KR~
W, RATHARSERH, B RORA T NKA R &
% £ E 1R #i OXPHOS, 18 4 NK 48 A 4% 20 f B F (7] 4o
IL-2.1L-12 #1 IL-15) % & B, NK 20 f & b 98 4% B
A1 OXPHOS A X # IFN-y S N A A F 9= £ . B
M, T R ENK 4 R IE T RF B R R L ] DA R
AN IL-2/1L-12/1L-15, DA 3 5 NK 20 A 6 4% B% fg Fn
OXPHOS , M T % & 3L R 17 RE /7 o

W S SRE R JE L NK 40 2 % A R, 9 H 7
A EEE FRENMFOERD . R#E
WA EHHERERETEARANE N, FHAR
BRI . 1L-18 ¥ LUK 3R S R 4% 15 2 B CD98/LAT1
R IA, 5 NK 40 0 % A 3 7 AR S5 B RO A, T 400 46
CD98/LAT1 4 F& 1% NK 28 fg 7= A& 20 B F s ge ™'
XTI, #FxRFC LN, FIL-12/1L-15/IL-18 B4 A&
Tk v NK 40 1 7] 7= A 1074 NK 48 B, 3 46 2 e 2 3 ¢
W VE B B A R A B T R g R T e, B /DN AR
A b BE R LU SR AE BEE

4 % B

NKZEf 2 —MEZNEAMRCHEMN, LhrEx
W EAENEE TR RE. TR TT4HH,NK
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FE, 4k MICA Fu MICB & 4 Fit % , WA T RE 4% 3 42 3 7 NK 28
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