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[ Abstract ] Immunotherapy brings hope to those patients suffering from malignant tumor. However, common immunotherapy

targets, such as cytotoxic T lymphocyte-associated antigen-4 (CTLA-4) and programmed death ligand-1 (PD-L1), have low positive

H—VEF . I (ORCID: 0000-0002-9416-2670 ) , il 1:7E3%, E-mail: gzy199735@]163.com.
WIEMEE : B85 (ORCID: 0000-0003-4402-3370 ) , i+, i sc K2 B 55 JUA R R g Sk SR IR AL = AT = Ui
E-mail: huyayi@shsmu.edu.cn.



1236 B, T BFRBMBM SiglecEBPIEFRNHARERESEE

expression rate in patients, and only a few patients can benefit from immunotherapy. Therefore, finding new immunotherapy targets
is extremely important for improving the response rate and effect of immunotherapy. Recent studies have suggested that sialic acid-
binding immunoglobulin-type lectin (Siglec) family members are abundantly expressed in innate immune cells, such as macrophages,
natural killer (NK) cells and dendritic cells (DC), and are shown to be related to the development of tumors. Different Siglecs play
different roles in macrophages, and Siglec-1 enhances the antigen presentation of macrophages and thus the killing effect of CD8"
T cells. Siglec-7 and Siglec-9 induce the differentiation of tumor-associated macrophages (TAM) to immunosuppressive TAM
thus affecting the immune microenvironment. Siglec-10 interacts with CD24 to protect tumor cells from macrophage attack, and
Siglec-15 also exhibits PD-L1-like related effects, which suggests that it may be a novel immune checkpoint. Siglec-7 and Siglec-9
are highly expressed in NK cells, and these Siglecs exhibit immunosuppressive effects by eliminating cis interactions on the surface
of NK cells. The highly expressed sialic acid glycoprotein on the tumor surface would bind to Siglecs on the NK cell surface thereby
inhibiting the killing effect of NK cells, and the killing effect of NK cells could be enhanced by eliminating sialic acid on the tumor
surface. A proposal to enhance NK cell killing by constructing high-affinity cis-ligands revealed that the concentration of cis-ligands
had a very different effect on NK cell killing, suggesting that there is a dynamic balance of sialic acid that affects immune reaction.
Siglec-3 and Siglec-9 on the surface of DC bind to tumor mucin, inducing DC apoptosis and reducing the production of immune-
related molecules, thereby causing immune escape. The related Siglec has been shown to affect the expression of antigen presentation
and immune-related factors in DC in mouse experiments. In this review, we summarized the recent studies of Siglecs in the innate

immune system on how they interact with tumors and affecting tumor development, and discussed the potential of them as novel

targets for immunotherapy.
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HRAE 7 51 B AR LR FI AL O RSP 1, Siglec
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15 MV PR A5 & (Siglec-1/CD169) | Siglec-2
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A6 A 1) W L 3l Wy b eb AT R G B R (R RO
Z el K SiglectE HECD33 ( Siglec-3)
FHSiglec ( CD33-related Siglec, CD33r Siglec )
TENFE P FESiglec-3 . Siglec-5. Siglec-6,
Siglec-7. Siglec-8. Siglec-9. Siglec-10,
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IR 5 CD33 R AR (50%~85% ) , I fgiid 3t
R, AhE T Ed . AT T R L R e 4 55
Ry s e
1.3 iR ER AR
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AR AN AR A b AR R R A5 R B A i
ZHZVHNMIR A3 B AR 1 DL S ZH b R 4 b
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HAE—ERBE ERATFH . 454 iy B
25t 12 ORI Siglec s X A [a] Al it i 12 1l 26
HBCRSS & s AR 6 A0, DTS 3 T il
HERY ST . SiglecsZ 1] LA%S & 2
A5 [F] — 4 M b A MR R, AR R IR LA

FH, ik Siglec ) s 40 il 5 o) —Fp 40 i sk 4>
IR 1 MR R SE A, WO R A A
RIS EEAYR, WEIRR A A AULE T
M Y78 T2 110 235 ) RN e Y T -5 B e B i 2k
TEF XSy e — . HESI RS HRRE, DL
20 0 2 TR W IR ) 2 DA R 2, e S BIF Y
DUk T — B 09PN I R Rk R KT

IR R R IR ), XA AT LS e 2
i b SiglecAH BAE T, DTl i I 41 i 9
Ak 2 A — RS SiglecHIVE T K EL
IRBCIAR AT RE
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B IEE A, e S ik 2 AR
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Siglec-9My Aok B MEAN MU 45 A 1, Bl == A4
TAMAHCFRAY, R A HATCDS TN G A (141
HIVE DA S| Wiz, 3- 34 R (indoleamine
2, 3-dioxygenase, IDO) . CD163, CD206#0
PD-L1F3k B, fe k&b e ikie 1> R
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W A L [ TAMEE AL, JF15 FPD-L1RIAHG I, 5
HHSiglec-95PD-L1 2 [al LA TSI L & .
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FOAVEFT, o 1 0 200 A S8 S X e e 7 e ) 1 i
as, XUEUICD24EEE | “ARENZFK (Don’t
eat me) " {55, REMS ELILORY AN sz Kk
Siglec- 10/ E REZH ALY Kt . Siglec-155B7-H1
(PD-L1) PLRVFLHAWBT R AT IR
SRR IR AT BSRN  BE RTR A, (H AR iR 4140
MK 5B7-H1— @ LRI “HEILRn ik
MIAEHER . XA AT e 2 B A A 7 R A
( macrophage colony-stimulating factor, M-CSF )
SIEN-yH AR 2SR 0 . BRI R B
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B 1 Siglee-7 NKAH MO AR WAL R T4 R Al IR
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CD33Z&5T4kvavl, H-AETHNKG2D/DAP10
BAL fih & AP S 5/PI3 KB R Ak M 1T & 4% 310 i 14 22
PREGVER] . NicollZ§ 7 (BT & B, #0400 I
A5 H ARGD3 R VR T NK 41 ifl % [ Siglec-7
3, XTNKAHAE AR /E = AR A X Rl
R TR 22 A Siglec- 7R EAE 9 5k
AL 7 Mol VT il Ak FHR P 3k o 5 e ST BT B .
I VR T it A BENKC AN L), i B3 0t XA B A FH o
W Siglec-74r+ 11 L5 B 4 i 4 M b 23819
DSGbSAHEAEH], FEIENKANM R g azt: 7,
X BB B NK A1 A 0 X FE AT LA a3
5 Siglec e G So e P, AT 15 2 N K 4 if 5
71,

I 240 e 2 T R 29 K 19 el VAR T AR 2 T LA
HSiglecZha M 7, XSO R Ak BB K
A fE 5 NK 40 % i SiglecHl HAE ] . Siglec-7#
Siglec-9 i BL AR TEAS [A) 2H S 2 7R i) A 2R 40 it |-
A RIL, >k A AL INKAIHE /Y Siglec-7
F1Siglec-9-5 A2 20 it I 1% e 7k 58 0 1) AH B A
FHADS T AT X Se i A A BE J1 o Jandus
s 125 fef RV R AL K 562 (P U2 2R
BVRANM ) FiHeLaZi il R MR AR L, H45m T
NEK AT B R A1 o FH e v i A B 22 e
‘HHER (multiple myeloma, MM ) 153 17 #HA]
FZs S L2 R IR 2 TR B4 R PR A AR
g, A BINKYM A A0, il & A e
32 BAR AN

HIEFRCDA3 2 FIP-SE £ (A 1M A 1
fifA&-1 ( P-selectin glycoprotein ligand-1, PSGL-
1) [42J7%Siglec—7ﬂ/9@ﬂ1zlio WA 228 WA M
FE A, R BIBLHEEBR TR AR AN e I R B
ENKAMIE_EiYSiglec-745 4, MHINKAIAET:,
T LT B )32 B4 S R s R W S5 4 L X
SEE AR T MR R AN, Siglec H T4 20 Jifd (1) AN [H]
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AMEESE R B KT B P A T N i g
N A s RIRE KRS, 5 S NK AN
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NKAH M5 305 % ), X e SR RE R b6
O AR A R T NK A A0 B
BLRYFZR,  AILAAE 1 B A Sl AT A I PR FENK
MM 30571, 1824 Siglecht) MR L BC AR T 5
IR T X BB, 50 29 I NK 4 A A% 5%
15 03 o T RE HP A ) R VTR - Sigle o3 I 1
BIL W AN R o O i e Ve Y 2 1) 388 i A7 A
NKG2DfE 5 A4 T —E Mgk, Xnl g
TPE R GG AL, RS T AR B B S 5
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e 7

SV, FENKZHAf 1 1 Siglec-7/Siglec-9
VE R S yZe ks e o, 5 Bl Al yes 4 it S i kit . (i
PR T/ BUNK i A % ik Siglec-75%,
Siglec-9 "7, I FHH ML/ BB A REXELL HEA T
T IESE o AR g RGN/ RS
RABYFRERSHEHEARSESE 15
4  Siglec5# 3z 4HAR

Wk ( dentric cell, DC) {Ei5SPiip
Je R E EEAEH, B TRR bR s AL
#Z5CD4 FMICDS THI L. ZFhSiglectE i #H
DCEFE#KL, WRES SR
4.1 SR ArEIAE A

ENEZ MM DC AR B LAY, MUC2Y
Siglec-3MI E M FHMT: 2 sk & B
JEMUC 5 A BEADCHI L 1) Siglec-9FH S A K- il
IL-1277 4 30 TL- 1236 iR AR £ 5 i LA X ik
TR RIVER . R SRRSO B0 T & B
JEMUCH Siglec A0 BLAE FH Q] 52 i [ g Fa52
AT 328 A 928 1k 3%k

FE B P AT At E SEAH DG Siglee 32 1A% i
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BRI, S 2 Ggse A SC TR TR 9 AE S I
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1 APCHH fux g S e BRI e, HETCA
221 FHDCHE 2 H 35 CD8 T L A 5 1k
WP T MIE AR S L T T TS
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5 #ig
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Jre 10 X e HRIIE W Siglec R AT B B oK Sk fh g
RIT ORI, HA RGBSR S g )

{HESiglec K% H i 22 i b 38 A< 4% 21 B (1)
BeAA, 3 e R R W B B AR A T e
S, IR AR 1 O AT MR R A A i T
MABE5 SiglecAHZS A, (HU2 2 40 LA B 1) 1ol
TR 51 & =G AE F AT BB 55 Siglec i 52 i R
254, HE T S0 200 B ) SR AH DG AE W24 AT M
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