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Abstract

Natural killer (NK) cells are innate lymphocytes with the ability to recognize and Kill tumor cells
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and play an important role in anti-cancer immunity. NK cells from tumor patients have different
phenotypic and functional properties that may be determined by the tumor microenvironment.
The discovery of human leukocyte antigen class I-specific inhibitory receptors controlling NK cell
activity has paved the way for the fundamental concept of modulating immune responses regu-
lated by a range of inhibitory receptors and underscores the importance of exploring the potential
of NK cells in cancer therapy. Although a range of NK cell-based approaches are currently being
developed, significant challenges still need to be overcome in order to improve the efficacy of
these therapies. These include tumor cells evading NK cell recognition due to the expression of in-
hibitory molecules, immunosuppressive signaling by NK cells, reduced NK cell infiltration of tu-
mors, an immunosuppressive microenvironment, and limited persistence of NK cells in vivo. This
review will provide an overview of NK cell biology, NK cell cytosolic activation and inhibitory re-
ceptors, their role in immunosurveillance in solid tumors, the tumor microenvironment leading to
immune escape or immunosurveillance of NK cells, and the sources of NK cells, to provide an ef-
fective strategy for designing the use of NK cells in the future clinic and to improve therapeutic
outcomes.
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1. NK 403 — A5 1iE

HARRTAEZAE 20 D 70 FACH LB, 2 00 Pes 4 M 2 30 L0 11 R e 2 ) R RUARE v (2 48
Ja[1] [2] [3] [4]. 5 T 4004 /%, NK 40Pt E AR E S MHC R4 H MU RA; Mk, &
FefEBRZ X R A b B 5 AR S BOBOE K, NS SRS AR P SZ AR A . NK
A7 A A A B AL, 2 FLEORSURL R/ 3 (RORL 20 B O T A B A A M 2 P A 3 0 4 B EE
(Antibody-dependent cell-mediated cytotoxicity, ADCC). NK 4 i & 45 7 hk & 5 FL 2 F0RL R (1) 41 i Jo 7
fEsihn, JEPAE R EMMBEE T, R TP ERAPN), (EAE =R 2R G e i 4 R 7, 50 a0 b Rg SR 3
K F(TNF), H4EMIA 2R AL)-10. BE 7RIS FAEKEF, kg i w40 B i 7 (GM-CSF). Fi
AR AN 7 (G-CSF)M IL-3, EATEE A R R A S 25 1, G35 BORLEE A 2 FL R IR, TFN
F1 TNF )43 FasL/Fas B¢ TNF A 1275 FACAR(TRAIL)/TRAIL 324K )3 E 1 ADCC @it Fe 5244
(CD16) R 5 Hi R G4 ) (MR A B 25 & B LA 5] [6] [7]. 2T HIUA4IM DI RE, NK 4HM7E 5 — 18 Sz by
M ORI AR, RERE B R MR Bl R AR IR G A . AEIX MRS SL R, EAVER 2 NK 4
HA 22/, IR 51K B S %It et e tads.

2. NK £RpagE sl 52 &

MATTE A, NK G R0 2 B0 55 A S 5 2 B P45 2R 8 151k NK 4R EaE, A
TN REA AR TE NK A fi e A2 5, dn e g AL it MHC-T [8], R I NK 4 St o ¢4 ) 2%

o

BF

NKG2D =& —FiH i 4 2 i 2 MHC 1282 kA7 41 A (MICA)HT B (MICB)LA K ULL6 454
EH(ULBP 1-6)[MH0E 24, XEPEEEH DNA i HEF s N 05 R 9], Guerra 55 AfEEH
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NKG2D #hFa/NRUER, NKG2D A2 TE B A A A] R A e B 28 1) R AR R R AE B R (101 28T, N
e IRE NK 4 1R ) gk 2> NKG2D /i3 1) NK 40805, b yes 40 i )\ FL R TH B 7% MICA F1 MICB [11].
e &40 G JE 75 1) NKG2D B AARHf) S2 530 NK 4R T 40 NKG2D T, #E— D4 %
$£[12] [13]. 5 NKG2D fcfk MICA F1 MICB 2840, NKp30 Fif& B7-H6 1] DL\ 8 4 i 1 3R LA ]
e B7-H6 JEAUR, M BE 1 NKp30 A5 0 rlosg Zm iR 510 [ 14] 157

NKG2D F1 NKp30 HA 2 e —7EJ i FH R FEAE I NK i 524k . © 2R, NKpd6 fEkke 335
NK 2 6 8% 7P 39 in ek /b TFNy Al TNFa (7742161, 383348 ] NKp46-Fc Hifk, TUIF B 3 26 i 40 i
FN R IR 2Rk NKp46 BCAR[16] [17]. XL BIE T NKpd6 75 s Wil i e o 28T, 8%
Bk — D W 7K % € 753 NKp46 MM NK 4 R0 8 T RES0E (1 iR AR OG 701« RV SRl i3 &
] MHC 11 28725 & HLA-DP 7] LA&5 & NKp44, FF0]He1E 22 iT 52m NK 40 B0E[18]; WA IR R I
NKp44 7EfAE R IEEH

DNAM-1 7& NK 4l E M giiR s E e, 258 R %] . DNAM-1 [EC/E&Z CD112 #i1 CD155,
XA T 98 05 75 52 A4 (PVR)TE N Ji A4 R e BUB MR A A B 3RIA[19]. B T IX 865y 1 HAT 454 DNAM-1
A TIGIT (NK 4 b5 — Fhambi o4 52 08) FURERRAE, IR 21411 CD112 A1 CD155 AT g id i fish 4 5%
i) NK 4 508 Dh Re R 3 CEAE o Sdls EHE B, /N B DNAM-1 i = 53 RH W7 A 52 1) G 788 20 ff of
[ 25 DAL b g )42 (9] [20]0 AHBC, B UMREAE IR I PR AT A ehr, - TIGIT FBH AT B 1 NK 40 f 6 I
Bk NK G0 ARG IR e (9] [20]. IXEER IR, R4 &IA 1 CD112 #1 CD155 /£ TIGIT 140
i PEAC A T B8 L DNAM-1 38006 A4 58 4 R FE 4 FH o

FEFLIR AR b, COMSR%] NKp30. NKG2D. NKp46 Fl DNAM-1 ) T i £ il 4 52 s
NKG2A [ L, 5 NK 4082 i oC. PRI TGFA &5 R 11X 28 NK 40l 2 iR 1) 3%
TE[21], X WA R A 358 Hh R AT I AT RE £ B NK RS2 AR FE I T . (A ER IS, TGFB MY
SIS Z R IIERIE, R R T2 R iRk, ATTIBE L NK 40 B S0 B Mg A7 . 1% LEIF 35 3R B
TGFp 1£3HF NK 4 i R8s AL 77 1hi B AR FH[22].

3. NK AR Sci i R i s il a9E R

NK 2 a5 i 8 200 PR ) S 2 S AR T R d 2 20 tH28 80 EAR KRB :  Hi T 55 o S AL 9 (1
Chédiak-Higashi ZR & fE. X PEIESIM EALUE L LA RS ) 2 S EUEE NK 4D Ree sk, 4k 151X L8
SRR TR ) e R MR [23] 0 NK 4 119 = 2 FH A 1 S5 R 53 v e 240 A sk 5 /5 Do R R L A At i, A
9195 LEJ IR TR A AR N AR I 26— BB 2k, o S e B 24] . X — B IR 2 NK 40 D) 5e 32451 1)
N AN S IR AR o iR 3 22 Y N [25] NK A0 BRAE 45 ) Ji 5 Jiv e 2B DA R S 8g 2 # 5 T R 36 AR 1) 47
P ALVE A, H R BE I DR LR 7 SRR R 40 B i R A5 V8 F = NI 4 i e v 4 B A A B e R 1 i
AR VAR NK 20 SR 431 22 Fh b M DA 1 A UM R 288, R gL e S AR Rl T
TV 5 N A R A [26] o

4. PhIEELEAEE(TME)F NK 2656

GRS A G BE A 2 TJIER I 0 45 2R o TR TR AN 5 v S 410 1) 240 D P 47 8 e S BE RO 2%, ITTT 52T
it IR G B S L AT R o NI AU R ARGIAE, LT R D e E 22 i B AR A M . ok, NK A Jid
PGP, WTER . MBIRIERE T o 1 CCLS SR PR RS & G B F1I& BEPUMR S . T i
TR T NKC 20 IR 19X 8 S B SR R A B AT 7 5 LR xS0 R BE s, ANOORET A SRR ) 0
T HBETBCREAN PURR S SOS R R RGN . HATRE AR R, MUFRIZR SRR NK
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QML G B MERRAE I i/ MAR(27] BREFRR[28]. EAIMEA 210 (IL-10) [29] [30]. ¥ AEKET g
(transforming growth factor 8, TGF-f) [31]LA & MW| W% 2,3 UM% B (indoleamine 2,3-dioxygenase, IDO) [32],
T G 2 U0 PR 2R AN 2520 NK 4RI ThRE, b 52md NK 40 lestad 72 . 78 22 J7 PR 3R 1 3L R 4R H
AR 4 AT LLE bR oA R AR T R

5. T4rmpnIBIE

NK 4t my DA R 35 B AR 0 2 4 P 119 22 PRUR SRS o BELAR BRI NKC 48 i ] DL I 70 25 oK
{HEATHE AT LS A1, G B 2 B 0 F 4. R A M5 2 s T4 . NK 412
o5 A0 JE LK B AR B ) 10%~15%. A T SRR PR 2% NK 4, 5 2%t (400 43 55 7= i3t 47 CD3— CD56+4H
FEESY SIS, ARG HEAT B 3l I A PR R 7697, f DL IL-2 F1IL-15 [33] [34]. B 197K NK 4 #est,
IX BB A TGS NK 4000, SR TERN[35]. 20 B NK 205 28 o 48 8 10 ) 7% 240 B B i ks
FRAAE B A R, JF BRI A R T I ARG T e B R 22 A, DRI PR PRI NK 20 i
PR A B TTIE[36]. ATEIAR A 23 85 0 NK A 52 26 T 56 5 Thg A Al E 4 & SR, oo
FR NK 455 40 & i 5z 40 R (PBMO)SK IR F) NK I/ EThRE 2 5% . EERERZ, 5 PBMC f14/
NK ZUAHEL, B i NK 408 = BaSbric CD57 IRk, H 32k NKG2A itk , HHRIE
/DS KIR [37], M SEANREEREC. AT, 5 PBMC 2251 NK 408354, 1L-2. IL-15.
IL-7 SR % 20 A F) Adh EE 0 A AE B ] DASE I HL A A B3 1R [38], IR R BT I NK 4l {75482 — /N rl 47 ik
¥[39]. [FIFE, FEFEZ Mok NK 0 M AERG Bk 2 B T4 Ak SR IO 2, X885 RARH T 40 (K 7 5k
TRIFRA A AL FE[40] [41]. THHMATA R NK 40 v] 58 LU 7 4 g 5 A 8%, v 5 M PBMC 4 5
MIZNAAE B, S ATRI AN R AEARBA[42], I HREOEAE vl B AR 40 B SRR EAT 4847 [43]. 7RI IR I,
NK 4 3k 4k 40 B A A8 mT DA A G851 B L3R 440 L P 43 B B8 A 1Y) 44 NIK 2, -t mT DAsE FH A
g AR SRAT 1 R 4 NK 40 .

6. &g

INKC 4 0 37 1 1 8 5 2 o) JoohE A K [ B34 A 0 NK 4R AE 25 H o 1 i 3807 25T NK 4ii i
AP bR S B R e - 1T NK ZHRAE e e il 1 TME rhAR1S D Re i, DR L 5 38T i vk R M o
NK 400 R R P AR VA iR Do e . R T NK UfasT RA W), (BRI, 8 T7ERIK L
B NK 4R A 28RS, 75 250 NK A A0 1. —S8ilm R AT AR R 7R M, R IR TT
EAGTT R EE N, SEiE NK 40EA 207 RS, IR S B i AR .
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