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[ Abstract] In various immunomodulatory systems,there exists a transmembrane receptor expressed on
the surface of immune cells, which can play a role selectively, namely the sialic-binding immunoglobulin-like
lectin (Siglec) family. Inhibition of host T cell antigen response is a key factor in inducing immune tolerance of
liver transplantation. Recently, Siglec-15 has been found to be an important T cell suppressor molecule, and
some of its family members have similar structure and biological characteristics. It is speculated that the mem-
bers of Siglec family may be a new target for inducing liver immune tolerance. Therefore, this paper reviews
the relevant literatures in this field,and takes Siglec-15 as the entry point to explore the possible role and mo-
lecular mechanism of Siglec family in inhibiting host T cell antigen response and regulating immune response
in order to provide the new ideas for the establishment of immune regulation and tolerance after transplanta-

tion.

[ Key words]

rejection;ischemia reperfusion;review

sialic-binding immunoglobulin-like lectin;liver transplantation;immune tolerance;immune

JEE 51 S B R M A B S R R — D H g 4 K
SET-IEIN . A HORTK 2 8005 B0 T LRI ITF i /i
U A ACEE YT A A | S Y T 2% | G 3 IR ) 0 — R T
D7 e HEAT IF RS AL L SR o T F R — T A2 Z 1 A
ER IR TR Z R e T AR5 19 2k 5%
PEHRT® B S X T AR 80 A R A R 2
R IR P S A o 3R BT A B — R A R
4 B 240 i S 5 40 1) BOM R B9 S 2R/ R R AR AR
JE R B U AR, e in el i S A A )
PR ] B 2 T 32 A 2 4 SR T A% A B 5 0 B R R 1Y
sz —,

i 32 T 20 % B8 A 4 S A e L %) 3R ) R iy 2
AR E A A HE R B S R L 2R T 40
M) 37 02 T A RIS S e N S e I RS, I E T
2 1B PO 5 AT Ak 2 g Ak, B B T 4 (Th)
1.Th &M Es BB ARG LA XM &L LR
B fRE i s 5 A R, Th 7 DL 5 22 5 = 5% min Al
AR E I R N AN, Thl Al B 2 5%
JREVRIFEE IO A0 R PN = A A A R (TL)-2  TL-3
JERFEH F-a (TNF-o) . T35 -7 (IFN-v) 55, 35 26 4
i R B 18 1 % B g5 & e 5 A RRAR AR L e 8 K i
A 0E T s 4 M 40 R A 448 B R 3R L BEF 4N M AE T

ELWBE . HKH ARB2EIEAH EIH (este2020jeyj-msxmX0791) 5 BB BF THCA B2 B F I H (2023MSXMO020) s R T # % B

SR HE AT R A (KIQN202000405),  ©

B151E#& ,E-mail : 305258 @hospital. cqmu. edu. cn,



2060

PR UL EAE R 54 B A AR S 19 20t Sl v P
0 2 HE R RN BRI R AR — AL . N
Th2 B Al 40 M X 74 TL-4.1L-10,1L-13 %, #f
AT R ARAUAR S B2 N 225 e 1 PE T, 5 4 B B A S AL
TR G 28 Tk 52 1) F 00 S S AR OG-

JE % 35 40 (KOO I DI REXS 1 £ T 410 B bt J5t i 2%
A R, TR Y AR g N 5 R R T AZ 1) ST
BTG . KC & U5 M B v 20 B, 78 28I /Y B
BAESL R b 20% ~35 %" AT R RCE K
BT A S A IR . KC RIRIAFFE—FhF & W7k
s, B EEH B AR E G R (MHO) 43 X 57
RPUEA BT T 40 Mo 2 f g ok A i . HAe A
RERBEMERNG RENERZERETELER, T
% T 38 ) I B R AL A N R R A R B B1CA VT R
FE AR SR AT VR A IR P ORL L LA S 5 s
9 5 CTORS 1 T B R T 19 45 B 50 28 HE R s
2 KC R S BEAR 75t 3 B 2 il JIT BB 952 95 1) %
A TR R RS AT R S I PR GO 45 4 R e 5 4 o AR
SHEHAEEEN,

T P AE ST R W, MRV R 45 A O 8 BK AR 1 R RE AR
K (Siglec)-15 J& EL W40 ML 3K /9 T 4 4 1l 3 5 . A
FBLH AT BE A2 4 X KC A% 08 £ 08 2200k 90 i BT R
FeStbe T g s . N 83T Siglec-15 % KC
Ko T ML VE T A0 9% LA A8 32 T 240 B e st i 2%
ek 5 35 HE v BN H Y 4 BLRL, AT RE Rt — AN TR
V- T A% A 00 28 T 52 4508 b ) 4 e
1 Siglec K i&#Eid

ANZ& Siglec FIEH 15 A~ 53 4 0, 18 % #F1E
Y20 M T 2RIk O [R) g Se E 4i B an T 20 . B 40 if L %)
MR 45 AT DL S MR 3 3k R R Y Siglee i A
FOM . Siglec BRSNS R 2 DR ERE A (1)
FELE ML 1 A4S N g V-set BEZEM I I 1 4> C,-set £
SR S A R, LA B P A A S ) — A R A5 R,

N Y, T2 2 48 H A 28 2 IR AT A T Ok B LA (C ~
COMEZEGE, SR, A N-2 B &AM AL T AK
R A Siglee #A — AN 2ERIAY N i V-set H 45
3, 5 Siglec X N-Z W fh 2 &R HY C; A8 7Y N-Ti
FE AT HNAG N [R] o9 BEURRRR BE L BT LA T Siglec B9 N i
V-set FE 258 30 AT A5 By PR 00 A [ o v 1R IC 4K, 8 45
20 i 5T 445 A4 S5 1 35k T DT fik & 40 B 9 AR 18 5. [
i, Siglec #8 & —28 T A Tg £f 5 1588 11 L X Fp 45 44 0
P2 Siglec i M 5T 25 ¥4 38 b 19 5 5 58 73 00 fe
S B S

Siglec % M # A A& H RS AR BT A
AR T 43 o0 3 (AN Siglec-1, Siglec-7/9 . Si-
glec-10 1 Siglec-15 %) 5 ¥ P4 (40 Siglec-14) P Ff
A, R A R] R 3R] LA S PR S (D)
2 Siglec . L35 1 K Zh B 2 (Siglec-1) .CD22 (Siglec-

FTHREF 2024 % 7T A% 53 4% 13 M

2) RS AR SCHE 2 (1 (MAG) Al Siglec-15; (2) CD33
% Siglec, fu$E CD33(Siglec-3) . Siglec-5. Siglec-6 . Si-
glec-7 . Siglec-8 . Siglec-9, Siglec-10, Siglec-11, Siglec-
12.Siglec-14 Hl Siglec-16""" , KA Siglec % it 1 51
38 R 51 E A AR DL, A A B R . AR SO
Siglec-15 A YIA L X 82347 7] BE S 15 MUK f 92 I 45
KM RAEA G P 32 1Y Siglee KM 5 174534, B
TE R IR A R S5 G 328 Tid 52 1l 57 3 8T 19 7 1)

2 Siglec ERBERENZ P HIERRE

2.1 Siglec-15 # i

Siglec-15 FEE A7 T AJEHE 18 S 4L o ik, I H
) F LG 328 DR AR . H I TMHNE TS 8
AT IR R . Siglee-15 B M X 4> T R i A
35X 10% , X Ffi 43 76 Z2 Fh B 3 4 ) B 55 bR oA o
9 B WEAN B (TAMs) A3 8 7 7z R ikt o ki, (6
PR Y 52, Siglec-15 73 T I A H 4 ITIM K 19 3
Fr, FOBS IR AL RS A — Al IE H A R R R R
AU X FREERIRENS 5 DAPI2 454, T H R EAE
JH 2 1L 52 IR G 2 1 AR A A
2.1.1 Siglec-15 T A7) T 48 38 78 7& 1L

DLFE R PEE T 32 AK-1 (PD-1) $i 44 S 48 2 4 b
G BEIT IR IR B T AR SR PD-1 Bt iR X
SR R 29 200 A RO, IEAERBEIE K, Si-
glec-15 (1 3 DI 91 2 4L BT PD-1 i BEAR L, — 3%
A AT RE A I 9 AN P RE e R G il iR AR 2
—L | Siglec-15 A5 W 1 B H7 89 19 4 97 % H
i s LA RE A ) D R 2 A ST F PD-1/ %2 /3 8 A6 12 - e 44
L(PD-LD ™" B 7E IE H 41 kAR (1 7 i
e 240 0 i TR RH OC 1 B R A B Se M2 I 4 i R Y
Rk B, T/ BRI B R R AR F, Si-
glec-15 A LA E 30 CD8™ T 41 g 78 fif Jog 2k 3R 5% op
[ 32 1 AN ) BE 3 SO R PR B b Y S 1
Siglec-15 MyIX F H #5200 T 40 M 2 68 19 4= ) 2 i vk
A HL AT A8 B Ry 4R T G328 0 o A B B 11

I Ab Bk 8 2 B IE 4 1R Siglec-15 7] fiE i i)
Z2 A R 4 KC T A8 DI ] 22 40 i T 44 Ff X it S5
F14 187 225 B 7 o DT 5 50 0 4 e % A S s ki .
T H A M oA K Siglec-15 76 2% B B M A J5 HE T 5%
R A P it 32 AR HIBIL I v (%) 25 ik A9 5, R 40 L 7 P 9 45
o BE AN ML A DI 4R R Siglec-15 78 JFIE % H f0 5 Y
YR Be LTI S ] 68 S A AT 53 I T 7% A R I H 92 Tid 52
8 ST 7 v R A 4 R ) S
2.1.2 Siglec-15 /~F 891z 5 @ %

— & Siglec £ P85 I 25 A4 Sl AR A7 — A7l 1E HL W
HER TR, 5 DAPL2 ¥e 5w Ph4h & )5 Al 554 i A 1R
BTG AL Z AR, X5 DAP12 MK Siglec 1 L&
AR B DEES . WBEAE M58 8K . Siglec-15 1 L)
L% BT «B R (RANKL) {7 5 il 3 5
DAP12 S 8 55 W 1 40 i i %% & A Wi, 38 ) 2



FTHRESF 202457 A% 53 %% 134

5 TR SO IR B A Bl G R A OC B A S B

Siglec-15 A 38 537 DAP12-IRAK-M {5538 % 11 1k
PR AN R T RE . BE R AR 11 DAPL12 J& A B A 4h
v 2 35 Y R 8 R AR 3 S e J2E A7 A T TR T Ak S
JFATAM) 5 R fE 50 F4 6.2 5 HEn %
RETHE . TL-1 32 K4 & - M (IRAK-MD) J& DAPI12
TUWERMN D T2 —. MR &8, DAP12
W B IRAK-M ik, 6 15 £ T 40 M40 7 384 58 A
MR RS IR TR RS M AR R e R R R
Je e it P 40005 B A ek A 7 A 48 45 A O
S FHER (DAMP) A 5 Toll ¥ 32 #& (TLR) 1B i B¢
Z L0l %k KC Bt TNF-a. INF-y % 4 5% H F, [7
i KC M0 R b B8 s W om , X B2 AP M R 5 R4
WG E THMRMEZRER. MM TLR &7E51 %
(1) G 88 SN RE W8 1 24 M AT, ML AR P B AF £E — - KG
(A IE ) A () R T R S, a0 b SOk, HT R W
ITAM #RR 105 7T A% 36 15 5, 0% & F I BCAkO
KL Akt WA AT S 5K N 2 & AF T8 B0
i U0 2O A ORE 20 A g b A L S TLR 38
B S TR I KC BT EE .

AR Siglec-15 /5 ) DAP12/IRAK-M 3 #§ %}
T 3= T 20 B 40 Bt g 2 40 il A T A H: A 48 il 53+ =
5 Siglec-15 X 3 T 40 Ma bt 5 25 i 8 15 475 75 227
B, AT E B ARt B v DAPL2 3R] i i fe
o400 P a0 TL-10 () 7= A, 78 dhad # L 16 A
TNF-a 55 % 5 41 A P 25 g R H O, T 3 264 58 A
F1 7= A F A AB T R 5 1) 6 5 Tif 32 P 14 ST
KA S, BHM 1L-10 5892 BH 1k &% B F-«B (NF-
kB B BT o (7] s R B2 ) TNF-o , IFN-v IL-1B8.
1L-2 [ Aol
2.2 Siglec-1 #Ei&

T S5 R 0 0 D 2 A 2o R o A SR 4 i R RS
TS G 2 HE R SN & 2 ) OGS 40 T L 55 MILAAS B 38 I
R 7 A B g8 ST 1) A R B — SR 1) Hh B A R
BRI R, XRFEE I ENMER EFAEEER
MHC 4+ F., BEIEMW . 5 Siglec-15 2511, Siglec-1
A 00 5 B 5 T 1 3 2 L Siglec-1 1 3655 7K - T s ]
P <) s 2 AR A4t L 1% e I A 2 A FH DA R AR ML A X S
PR SR G 5 B 4, Siglec-1 383k 1 5 2 #2814k 40 Jifg
A3 1L-35,11-35 M &t — 3G 1 3 T 40
FE R CE CDA™ T 40 i S0 ) o 45 B 38 A G 8 410 761 23
T TR A G 2 X Al LT ) B BE AR G R e AR
PR AR HE R AR A 2] T S HE A E

Siglec-1 714 PN 10 20 f 40 J5 4 52 04 b A vp 4y 1
EHEBMEST, B W40 7E Siglec-1 B B T ]
PR AP R S 28 CDS ™ W 50K 40 i L W 5 4R 40 it
Nl — PR AR RS T 4, &5 & 4l
BEME T 40 M A9 5 A, AT 2R S R R S A HE A
L i NS B AR S ) S HE R RO E R R T 4

2061

A AN 2 5 1, R Siglec-1 4 5 19 20 ifg 25
T 20 i i3 b 3k B2 AE IF RS AR R IS & 15 4 35 B 1) g
HeFR 1D
2.3 Siglec-7/9 #E&X

AR RA MR RIE . B 2R A (NKD 40 i 2 — it
“XITEN”, BPBE AT A flf AR 2% B B A R J5 218 v HE R
SR B KR SURT s LR 7 A R A S e 9% T
U0 R AR R NK 4 A 0% 38 5 77 A 40
RO 73 F 55 5 X2 5 W A SRR 48 Y 19 HE 7
KW, NK 4 gE -8 MHC T \MHC 1T %4> /Y
TR i A LR . NK 40 e AR b ALk
ik Siglec K JE Y Siglec-7 #1 Siglec-9 I MRL G . B A]
BARARA S TTIM A5 (B H I 9E B 4208 MHC. 1M
Sl 5 S ME R 1Y H A AN i 2% TR A Y 28 B4R
FH - DM Ok 3 5 i T 40 0 S e L e HE A
KT, Siglec-7 1E S NK 40l | (1) — Ff 0 55 46 A5
SRR BB R AR [, Siglec7 TE AR 1t 3 35 1Y 4> F H Al
BT AR ZEAR AT B4 M %52 NK 40 i 20 i 25
PRI LR FE Z Bh 40 b L Siglec-7 F Siglec-9 ()
BAR AR AT 3R 3K Y B4 & i), ie i L 3L I 45 5 .
AT BEL L 4 3 40 B A 8 A5 0 B AR HL A 2 T L o
WS AT A L E X AT BE R WIF & S HE TR RN Y
2 W3 BT B A5 O 1
2.4 Siglec-10 #E&K

Siglec-10 5 Siglec-15 HF Z A S, EREE T
CD33 fH & By Siglec B 51, AT L@ i 2 Fh i 12 H 55
MHC | KIKE G W8 AR T 20 i 32 14 40 5C 3% ity
P4 B8 T AR A T 40 i % 3% P DT R T ) B e i
P, A, Siglee-10 34 AT 5 M 41 s 2 i B 7% 11
A[ M CD52 43 1 (CD52 1 3% M0 48 1 2 — A i/
B EE A O &5 A BHIE TS = T 408 09 3006 fngh & . i
BRI 7E 5 T 400 A4 3% BR ARG KT

{HA5 7 B M, Siglec-10 7E 56 K 40 % 40 i GE 0%
5 CD24 j= A 38 545 A 5 DT BH 1k % 8% e | e i i
JHF 452 495 K 1 P F% 4 0 B0 1 3 905 0 14 60 M R E I
W& . [FBE, 2 KA IF & B F 8 5 4 % A1 OC
YER Canfs M 90 b fs 9% 10 25 5 B & 48 Al R 3 56
(=
3 Siglec AREE

H a4ttt 5% Siglee 5 W AR R & AE
FHALHI W5 IE BB TR WFFE )72 . Siglec 1
SRy S B R AR T R B T A SR S, H AT, © AT 2 Bl X
Siglec ZEHE B B FLBCAAR 1) 25 1 FAH 5C 1 e 8 97 125 1
FEIEAT IR PRI IS . R i 22 A AiE i % WA Lt S —
S 17 R G RE M B o A0 D R P IR B Ak RS A
XA 37 A R A B DGR S USRSk g
U IO HE R R B B T I PRI
1 T2 W 20 2005 2 1 52 J 1 B Z 9897 T RN
BT R IS L, T 20 AR A 5 1 HE R RO Y B s TR



2062

A FRATY SR AR IR AES" . AHE BE 25 BF 58 00 A W R A
I NS R W S AT S AT DO 2 Wi L
Il J R4 2 T 37 S 57 A 408 1) 24 9 M B

4 I &

FESE B A G e I A B b, e 32 T 40 &
HEFEEM., HXNBEARESS 0B HT 04
YA SCLE R T H 4 Siglee FE LGB BFIE BRAR .
AR Siglec Z 0% B 54 g 5 A [8] 19 B AR 45 & & 45 A
[F B VE R AR Y Siglec 20 F XA 4 A8 TR 15 5 18
HOHWRNESEERAAEEZARYTHSS,
A Tl 240 i PR 22 TR0t ] DA B R, R R TN AR e
PP B PE R M4 RSk, Siglee F M A
RE TR 52 4 ML B TATS A AS BT R R Y L R A
% [n) 51 4 7 ] 2%, R4 Siglec-15 M2 HF DAP12/1-
RAK-M i & 1 A & i 52 JE A 5 H DL Siglec-15 K
B S T TR 5 76 S0bE HE R SR pOl AR 5 Siglec-15
JE T A AR oA A b 4 KC g T BE s KC
Siglec-15 J& 75 76 75 3 A1 2 15 B8 B AT WIE 2 9% it 32 op i
YEH . HIEBE#E Siglec 7 HF % A 0I5 1) BIF 58 AS 7 IR
N o 3K B 0] T 1) 25 2K 2 T4 e

&% ik

[1] CUERVO FLOREZ M,BRUNER J,ZARRIN-
PAR A. Progress and challenges in diagnosis
and treatment of rejection following liver trans-
plantation[ J ]. Curr Opin Organ Transplant,
2021,26(6) :669-674.

[2] SIUJ H Y,SURENDRAKUMAR V,RICHARDS
J Aset al. T cell allorecognition pathways in solid
organ transplantation[ J ]. Front Immunol, 2018,9:
2548.

[3] JIANG Y,QUE W,ZHU P, et al. The role of
diverse liver cells in liver transplantation toler-
ance[ J]. Front Immunol,2020,11:1203.

[4] DOHERTY D G. Immunity, tolerance and au-
toimmunity in the liver: a comprehensive re-
view[ ] ]. ] Autoimmun,2016,66:60-75.

(5] MORO-GARCIA M A,MAYO ] C,SAINZ R
M, et al. Influence of inflammation in the
process of lymphocyte differentiation: prolifera-
tive, metabolic,and oxidative changes[]]. Front
Immunol,2018,9:339.

[6] LI P,HE K, LI J,et al. The role of Kupffer
cells in hepatic diseases [ J]. Mol Immunol,
2017,85:222-229.

[7] SUNJ,LU Q,SANMAMED M F,et al. Siglec-
15 as an emerging target for next-generation

cancer immunotherapy [ J]. Clin Cancer Res,

FTHREF 2024 % 7T A% 53 4% 13 M

2021,27(3) :680-688.

[8] BRZEZICKA K A.,PAULSON J C. Impact of
Siglecs on autoimmune diseases[]]. Mol As-
pects Med,2023,90:101140.

[9] VUCHKOVSKA A,GLANVILLE D G,SCURTI
G M, et al. Siglec-5 is an inhibitory immune check-
point molecule for human T cells[J]. Immunolo-
2y.2022,166(2) :238-248

[10] BULL C, HEISE T,ADEMA G J,et al. Sialic
acid mimetics to target the sialic acid-Siglec ax-
is[ J ]. Trends Biochem Sci, 2016,41(6):519-
531.

[11] SCHMIDT E N,JUNG J,MACAULEY M S,
Flow cytometry-based detection of Siglec lig-
ands[ ] ]. Methods Mol Biol, 2023, 2657 181-
193.

[12] ISLAM M, ARLIAN B M, PFRENGLE F, et al.
Suppressing immune responses using Siglec ligand-
decorated anti-receptor antibodies[ J ]. J] Am Chem
Soc,2022,144(21) :9302-9311.

[13] LUBBERS J, RODRIGUEZ E, VAN KOOYK
Y. Modulation of immune tolerance via Siglec-
sialic acid interactions [ ] ]. Front Immunol,
2018,9.:2807.

[14] LENZA M P,ATXABAL U,OYENARTE I, et
al. Current status on therapeutic molecules tar-
geting Siglec receptors[J]. Cells,2020,9(12);
2691.

[15] RASHID S,SONG D, YUAN J,et al. Molecu-
lar structure,expression,and the emerging role
of Siglec-15 in skeletal biology and cancer[]]. ]
Cell Physiol,2022,237(3):1711-1719.

[16] XIAO X,PENG Y.WANG Z,et al. A novel im-
mune checkpoint Siglec-15 antibody inhibits
LUAD by modulating m¢ polarization in TME
[J]. Pharmacol Res,2022,181:106269.

[17] HUANG R,ZHENG J,SHAO Y,et al. Siglec-
15 as multifunctional molecule involved in oste-
oclast differentiation, cancer immunity and mi-
crobial infection[ ] ]. Prog Biophys Mol Biol,
2023,177.34-41.

[18] ANGATA T. Siglec-15:a potential regulator of
osteoporosis, cancer, and infectious diseases
[J].J Biomed Sci,2020,27(1) :10.

[19] LAUBLI H, KAWANISHI K,GEORGE VAZH-
APPILLY C, et al. Tools to study and target the
Siglec-sialic acid axis in cancer[ ] ]. FEBS J, 2021,
288(21) :6206-6225.

[20] CAO H,NEERINCX A,DE BONO B,et al. Si-



FTHRESF 202457 A% 53 %% 134

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

alic acid-binding immunoglobulin-like lectin
(Sigelac)-15 is a rapidly internalised cell-sur-
face antigen expressed by acute myeloid leukae-
mia cells[ J]. Br J] Haematol,2021,193(5) :946-
950.

JIANG W,PAN S,CHEN X,et al. The role of
IncRNAs and circRNAs in the PD-1/PD-L1
pathway in cancer immunotherapy [J]. Mol
Cancer,2021,20(1) :116.

WANG J,SUN J,LIU L N,et al. Siglec-15 as
an immune suppressor and potential target for
normalization cancer immunotherapy[]]. Nat
Med,2019,25(4) :656-666.

SHAFI S,AUNG T N,XIROU V,et al. Quan-
titative assessment of Siglec-15 expression in
lung, breast, head, and neck squamous cell car-
cinoma and bladder cancer [J]. Lab Invest,
2022,102(10):1143-1149.

LI B,ZHANG B, WANG X, et al. Expression
signature, prognosis value,and immune charac-
teristics of Siglec-15 identified by pan-cancer a-
nalysis [ J J. Oncoimmunology, 2020, 9 (1);
1807291.

VAN HOUTUM E ] H,BULL C,CORNELIS-
SEN L A M, et al. Siglec signaling in the tumor
microenvironment [ J ]. Front Immunol, 2021,
12.790317.

KANG F B,CHEN W,WANG L,et al. The di-
verse functions of Siglec-15 in bone remodeling
and antitumor responses [ ]]. Pharmacol Res,
2020,155:104728.

DU H,TANG J,LI X, et al. Siglec-15 is an im-
mune suppressor and potential target for im-
munotherapy in the pre-metastatic lymph node
of colorectal cancer[ ] ]. Front Cell Dev Biol,
2021,9:691937.

SMITH B A H, DEUTZMANN A, CORREA
K M,et al. MYC-driven synthesis of Siglec lig-
ands is a glycoimmune checkpoint [ J]. Proc
Natl Acad Sci U S A, 2023, 120 (11):
e2215376120.

LIN C H, YEH Y C, YANG K D. Functions
and therapeutic targets of Siglec-mediated in-
fections.inflammations and cancers[]J]. ] For-
mos Med Assoc,2021,120(1) :5-24.

WANG J. MANNI M., BARENWALDT A, et
al. Siglec receptors modulate dendritic cell acti-
vation and antigen presentation to T cells in
cancer [ ] ]. Front Cell Dev Biol, 2022, 10.

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

2063

828916.

ONO Y,.PEREZ-GUTIERREZ A,NAKAO T,
et al. Graft-infiltrating PD-L1hi cross-dressed
dendritic cells regulate antidonor T cell respon-
ses in mouse liver transplant tolerance [ ] J.
Hepatology,2018,67(4) :1499-1515.

NAKAO T,0ONO Y.DAI H,et al. DNAX acti-
vating protein of 12 kDa/triggering receptor
expressed on myeloid cells 2 expression by
mouse and human liver dendritic cells: func-
tional implications and regulation of liver ische-
mia-reperfusion injury[ ] ]. Hepatology,2019,70
(2):696-710.

YU Y,.FANG L,WANG S,et al. Amphiregulin
promotes trophoblast invasion and increases
MMP9/TIMP1 ratio through ERK1/2 and Akt
signal pathways [ J ]. Life Sci, 2019, 236;
116899.

WANG Q.CHEN X,HAY N. Akt as a target
for cancer therapy: more is not always better
(lessons from studies in mice)[J ]. Br J Cancer,
2017,117(2) :159-163.

WANG H, XI Z,DENG L, et al. Macrophage
polarization and liver ischemia-reperfusion inju-
ry[J7. Int ] Med Sci»2021.18(5):1104-1113.
XU X S,FENG Z H,CAO D, et al. SCARF1
promotes M2 polarization of Kupffer cells via
calcium-dependent PI3K-AKT-STAT3 signal-
ling to improve liver transplantation[]J]. Cell
Prolif,2021,54(4) :e13022.

ZHANG E,WEN S,QUAN J,et al. Installation
of high-affinity Siglec-1 ligand on tumor sur-
face for macrophage-engaged tumor suppres-
sion [ ] ]. Bioorg Med Chem Lett, 2021, 50:
128328.

LENDE S S F,PAHUS M H,MONRAD 1, et
al. CD169 (Siglec-1) as a robust human cell bi-
omarker of Toll-like receptor 9 agonist immu-
notherapy [ ] ]. Front Cell Infect Microbiol,
2022,12:919097.

CALABRESE D R, LANIER L L,GREENLAND
J R. Natural killer cells in lung transplantation[ ] ].
Thorax,2019,74(4) :397-404.

LIN C M,PLENTER R J,COULOMBE M, et
al. Interferon gamma and contact-dependent cy-
totoxicity are each rate limiting for natural kil-
ler cell-mediated antibody-dependent chronic
rejection[ J ]. Am J Transplant, 2016, 16 (11):
3121-3130.



2064

[41]

[42]

[43]

[44]

[45]

[46]

TAO L,WANG S,YANG L,et al. Reduced Si-
glec-7 expression on NK cells predicts NK cell
dysfunction in primary hepatocellular carcino-
mal J]. Clin Exp Immunol, 2020, 201 (2):161-
170.

IBARLUCEA-BENITEZ 1, WEITZENFELD P, SM-
ITH P,et al. Siglecs-7/9 function as inhibitory
immune checkpoints in vivo and can be targeted
to enhance therapeutic antitumor immunity
[J]. Proc Natl Acad Sci U S A,2021,118(26):
e2107424118.

CHANG L Y,LIANG S Y,LU S C,et al. Mo-
lecular basis and role of Siglec-7 ligand expres-
sion on chronic lymphocytic leukemia B cells
[J]. Front Immunol,2022,13:840388.
DELAVERIS C S,CHIU S H,RILEY N M,et
al. Modulation of immune cell reactivity with
cis-binding Siglec agonists[ ] ]. Proc Natl Acad
Sci U S A,2021,118(3):e2012408118.

LI Y,ZHOU J,ZHUO Q.,et al. Malignant as-
cite-derived extracellular vesicles inhibit T cell
activity by upregulating Siglec-10 expression
[J]. Cancer Manag Res,2019,11.:7123-7134.
BANDALA-SANCHEZ E,G BEDIAGA N, GOD-
DARD-BORGER E D, et al. CD52 glycan binds the
proinflammatory B box of HMGBI to engage the

Siglec-10 receptor and suppress human T cell func-

[47]

[48]

[49]

[50]

[51]

[52]

FTHREF 2024 % 7T A% 53 4% 13 M

tion[ ] ]. Proc Natl Acad Sci U S A,2018,115(30) ;
7783-7788.

ZHAO Y,SU H,SHEN X,et al. The immuno-
logical function of CD52 and its targeting in or-
gan transplantation[ J]. Inflamm Res, 2017, 66
(7):571-578.

PINO M, ERKIZIA I,BENET S, et al. HIV-1
immune activation induces Siglec-1 expression
and enhances viral trans-infection in blood and
tissue myeloid cells[J]. Retrovirology, 2015,
12.37.

Siglec-15: an attractive immunotherapy target
[J]. Cancer Discov,2020,10(1) :7-8.

LEE B T,FIEL M I,SCHIANO T D. Antibod-
y-mediated rejection of the liver allograft: an
update and a clinico-pathological perspective
[J1.J Hepatol.2021.75(5) :1203-1216.

FH [ R, N, X0 B, 4 3 AR 7% 0 R O il 25 4K
PR PR 43 e [T, 8 PR B %%, 2022,51(2)
297-300.

LAUBLI H.NALLE S C,MASLYAR D. Tar-
geting the Siglec-sialic acid immune axis in
cancer ; current and future approaches[J]. Canc-
er Immunol Res,2022,10(12) :1423-1432.

Clicfs B #1:2023-12-22 &[] A 1 :2024-03-22)

i« 32 54

(3258 2058 T

[43]

[44]

[45]

[46]

STRATI P,NASTOUPIL L J,DAVIS R E,et
al. A phase 1 trial of alisertib and romidepsin
for relapsed/refractory aggressive B-cell and T-
cell lymphomas[J]. Haematologica, 2020, 105
(1) :e26-28.

AGBEDIA O O, PRAKASH R, XU ], et al.
Updated results of an investigator-initiated
phase [l study of pembrolizumab and romidep-
sin for patients with relapsed or refractory T-
cell lymphoma (TCL) with survival analysis
[J1. Blood,2022,140(Suppl. 1) :2313-2315.
DUCHMANN M, ITZYKSON R. Clinical up-
date on hypomethylating agents[J]. Int ] He-
matol,2019,110(2) :161-169.

RUAN ], MOSKOWITZ A, MEHTA-SHAH N,

[47]

[48]

et al. Multicenter phase 2 study of oral azaciti-
dine (CC-486) plus CHOP as initial treatment
for PTCL[J]. Blood,2023,141(18) :2194-2205
YOON S E,CHO J,KIM Y J,et al. Real-world
efficacy of 5-azacytidine as salvage chemothera-
py for angioimmunoblastic T-cell lymphoma
[J]. Clin Lymphoma Myeloma Leuk, 2022, 22
(11) :e972-980.

WONG J,GRUBER E,MAHER B, et al. Inte-
grated clinical and genomic evaluation of gua-
decitabine (SGI-110) in peripheral T-cell lym-
phomalJ . Leukemia»2022,36(6) :1654-1665.

Wi fs B #1.2023-12-24 &7 H #1:2024-03-29)

Ch4 s D



