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Siglec — 15 regulates the STAT1/STAT3 pathway to promote the proliferation and

migration of hepatocellular carcinoma cells

]é] %’{ﬁ%l , %}}%E%Za , ?;l—s ,oﬁ %Zb ,
FAE®Y, KW, XFE,
/‘i»\ EJ iZC , ﬂ— RZ&,Z('

(1. B & BB WHoEd:Be, TR BT 2 453003
2. JBPHTT L EERE, o 3BT IPE AR
BRI E s b A R A0 G s AR
EPRRE SR E e BAEEER, IH %
471000;3. 3¢ [ Jf it JE TR 22 AL PRAEE i 5
BoEE, SEE B SRR T 22093)

YAN Jia — wei' , GUAN Lu - lu™,
GUO Cai —ru®, WANG Jin —yan™,
ZHANG Ya -1i*, WEN Xue — jun’
JIN Zi =1, QI Min™?*

2

(1. Xinxiang  Medical  University
Graduate  School, Xinxiang 453003,
Henan Province, China; 2. a Key
Laboratory of Individualized Liver Cancer
Treatmeni; b. Henan International Joint
Laboratory of Tumor Cellular Immunity
Medicine
¢ Department of Geriatrics, Luoyang
Central  Hospital, Luoyang 471000,
Henan  Province, China; 3. Key

and Regenerative

Laboratory of Regenerative Medicine ,
University of Virginia, Charlottesville
22093, USA)

EE&TWE A B E RO TR A g
R4 W H (LHGJ20230818 )
&S FRM (1996 - ) 5 AP, &
SN AL R GER Ty T BT
BIEMEE TR, FALEEIN, Bk A 50
MP 15037922015
E — mail ; Qimin19720629@ 163. com

FE: B REMERERLS G M R L AEEEE R - 15(Siglec - 15) JE &A@
W E SR 55 B0E N T 1/3(STATL/STAT3 ) i FEAR 2F T 20 M98 11 14 78 A0
iTH. Ak ¥ SMMC -7721 4if4r 4 S - NC 41 (NC siRNA #% 3¢ & SMMC -
7721 4iff) F1S - si — Siglec — 15 =3 4] (Siglec - 15 — 3 siRNA 4t & SMMC —
7721 i) 44 BEL — 7402 4 fiu5 4 B - NC 41 ( NC siRNA %%t % BEL - 7402 41
1) F1 B = si — Siglec — 15 =3 41 ( Siglec — 15 -3 siRNA %4t & BEL — 7402 41jf) .
FRGEMEEE (MTT) JE A6 240 M A B 58 RE 7T 5 A Transwell /)y 28 F1 9 2056 46 00 4 g
2 1) R 1) 3 A% 8 77 5 P A 11 JO B 30 3 4G 0 44 i rf STAT3 | @ iR fk STAT3
(p - STAT3) .STAT1 B fk STATI (p — STATI) Siglec — 15 2 AN Fi57K .
ZE8R S-NC 4 .S -si—Siglec - 15 -3 4 .B - NC 4 .B - si — Siglec — 15 -3 H7F
24 h B A4S J7{E 45511 0. 93 +0.01.,0. 87 +0.03.,0. 96 0. 03 0. 83 =0. 02; 41
MO 13 A 24350 2 100. 00% ,36. 40% 100. 00% ,52. 20% ;24 h ({41 AR fr
LBAH(0.76 £0.02) % (0.53 £0.02)% (0.44 £0.02) % .(0.36 £0.03)% ;
STAT3 25 FAARNT 235 7K 40504 1. 11 £0.05.0.66 +0.05 1. 07 +0. 14.,0.49 +0. 04;
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(P<0.05,P<0.01,P<0.001) ;B —si - Siglec — 15 =3 £ 5 B - NC 41 Fh#%, 748
e 2 RIE G2 X (P <0.05,P<0.01,P<0.001), & Siglec —15
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Abstract: Objective
immunoglobulin - like agglutinin - 15 ( Siglec — 15 ) promotes

Probing whether salivary acid - binding

hepatocellular carcinoma proliferation and migration by regulating the
signal transducer and activator of transcription 1/3 ( STAT1/STAT3)
pathway. Methods SMMC - 7721 and BEL - 7402 cells were divided
into empty vector groups; S — NC and B — NC groups ( NC siRNA was
transfected into SMMC - 7721 and BEL - 7402 cell, respectively ),
Siglec — 15 knockdown expression group; S —si— Siglec — 15 —= 3 and
B —si —Siglec — 15 =3 groups ( Siglec — 15 — 3 siRNA was transfected
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into SMMC - 7721 and BEL —7402 cell, respectively). The proliferation ability of the cells were detected by methyl
thiazolyl tetrazolium (MTT) ; the longitudinal and lateral migration ability of the cells were detected by Transwell and
scratch assay; the expression of STAT3, phosphorylation of STAT3 (p — STAT3), STATI, phosphorylation of STATI
(p —STATL), Siglec — 15 was detected by Western blot. Results Cell viability values at 24 h in the S - NC group,
S —si —Siglec =15 =3 group, B = NC group and B - si — Siglec = 15 — 3 group were 0.93 +0.01, 0.87 =0.03,
0.96 £0.03 and 0. 83 £0. 02, respectively; the vertical migration rates of cells were 100. 00% , 36.40% , 100. 00%
and 52.20% , respectively; the healing rate of cell scratches at 24 h were (0.76 £0.02)% , (0.53 £0.02)% ,
(0.44 £0.02)% and (0.36+0.03 )% , respectively; STAT3 protein expression levels were 1.11 £0.05,
0.66 £0.05, 1.07 £0. 14 and 0.49 +0. 04, respectively; p — STAT3 protein expression levels were 1.07 +0. 04,
0.16 £0.06, 0.78 +0.05 and 0.32 % 0.03, respectively; STATI protein expression levels were 1.32 +0.04,
0.71 £0.04, 0.91 £0.03 and 0. 61 +0. 04, respectively; p — STAT1 protein expression levels were 0.99 +0. 04,
0.29 £0.05, 0.67 £0.04 and 0.20 +£0. 06, respectively; Siglec — 15 protein expression levels were 1.51 +0. 04,
0.93 £0.05, 0.73 £0.02 and 0. 12 0. 01, respectively. The differences between the S —si —Siglec =15 -3 group and
the S —INC group, between the B —si —Siglec — 15 —3 group and the B — NC group were statistically significant in all
comparisons (P <0.05,P <0.01,P <0.001). Conclusion
ability of hepatocellular carcinoma cells through the STAT1/STAT3 pathway.

Siglec — 15 promotes the proliferation and migration

Key words: salivary acid — binding immunoglobulin — like agglutinin — 15; signal transducer and activator of

transcription 1/3 pathway; hepatocellular carcinoma; proliferation; migration

T2 i 958 ( hepatocellular carcinoma, HCC ) J&—7Ff
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FPEFET 324 — B fA 1 (programmed death receptor 1/
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KA EEtE T W AN AR C 4 (eytotoxic T — lym-
phocyte — associated protein 4, CTLA —4 ) S5 FH ¢ R s 6
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e AR B VR SR AR o DR 2 SR
PEIN AL SR RAMILAS 2 o WRIRIRAS 5 1 Sk 1
FEHEEE ZE — 15 (salivary acid — binding immunoglobulin —
like agglutinin — 15, Siglec - 15) FI{g 515 5 5% 34
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#F si - Siglec — 15 = 1 (T4 4 : GAGCTAC-
CTCCAGATATTTA) , #it 5 : STB001706001 , KL A% : A1)
5 nmol, si - Siglec — 15 — 2 ( T3 5 51 : AGGAATA-

AAGTTGGCTATATT) , #t 5. STB001706002 , K 4% .
i 5 nmol, si — Siglec — 15 =3 ( T4 ¥ %1 : GCCTAAG-
GATTCAAGCCATGGC) , #it 5 : STB001706003 , ¥ 4% :
BEHLS nmol, X ¢h 1M 8 19 2 "] B35 . STATI
STAT3 . # iz k. STATI ( phosphorylated — STATI, p -
STAT1) \p — STAT3 HipfA, g g AL A=Wy 23wl 5 Hh
i - 3 — R i A i ( glyceraldehyde — 3 — phosphate
dehydrogenase , GAPDH ) N Z: 5|4, L 5. B661104 , #i
B : BHH100 WL, Mg [ [ Sangon 24w ; /T4 RNA
(Small interfering RNA , siRNA) Fl riboFECT™ CP %% 4y
R, 0 B M A T 5 S SO0 E R A B
J2 i ( real —time fluorescence quantitative polymerase
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DMEM % 3231 hy 52 4 B 352 3 5%F 102 . SMMC - 7721 ,
BEL - 7402 , Huh7 #fi il i 17 55 5% , 40 M 09 35 33 55 0
37 °C 5% CO, ,

WMEZ Siglec — 15 1 4 FRUALH 5K 4 NC
siRNA 435156 e 2 SMMC — 7721 . BEL — 7402 41l iy, #4)
RS IR K 3 ARG Siglec — 15 siRNA 431l 4%
YLz SMMC - 7721 BEL — 7402 20, #4 g Bk 23k 41,
B SMMC -7721 4Hfii/3410 S — NC 41 .S - si — Siglec —
15-12H .S —si —Siglec =15 -24f .S —si —Siglec — 15 -3
44 ,BEL 7402 #3534}y B - NC 41, B —si — Siglec —
15 -1 41 B —si —Siglec —15 =2 4] B —si — Siglec —15 -3
20 AR 25 AL TR AR B A Y Siglee - 15 -3
siRNA, ¥ NC siRNA N TR im0 Siglec —15 -3
siRNA 43355 e 2 SMMC - 7721 \BEL — 7402 41 i f
SERL G 22 55 K, SMMC - 7721 4 Jid 43 o 25 40 ik 4
(S =NC #) 15 Siglec 15 -3 FfRFIALL(S - si - Siglec -
15 -3 41) ,BEL - 7402 Zififi 53 R 2R 41 (B -NC 41) &5
Siglec — 15 -3l EE4 (B —si —Siglec =15 -3 4)
2.2 qRT -PCR %4 RNA 183} ik Kk FS

FLHL SMMC - 7721 BEL — 7402 4iJfd (/) 44 RNA 33
55520 ¢DNA, qRT — PCR £l B % 55 [ 1 AH %) 2 38
JK¥o qRT - PCR J Wi 4 & : cDNA # B8 1: 4 H5 B 5
HU5 wL,2 x SYBR WiiE 4% 10 wL, J& RNA fif /K
5L, IE RIaGI A& 0.4 pl, ¥ 808 55 F:95 C
5 min,95 °C 20 5,60 C 40 s, ¥4 40 MFEFF
2.3 FBARIMTERNESBERIEAES

LIV B2 /Y H B8 I 7E 80 V.60 min Z5 1 T H
¥K,100 V100 min £5F F B 4%, 5% i g 4= 05 £ 1
1 hs 050 E XS B AR —4T 4 CORFERRG; T =ik
s E 1 h, e &I,

2.4 MTT %R paEsEae /'

oo geAE K319 SMMC — 7721 . BEL — 7402 40 g
R T 96 fLAR b, Fpdl ik 6 R FL, Bl 100 pL, &F
fL 5000 4~ 24 Hf; ¥ BR ST 4% B E] A8 F% 4 NC
si —Siglec — 1554k 77, G FR b Ak B MTT X5
HEATAC PR, 5 J5 TE B AR AX 490 nm 20 5 45 L 1Y O %%
JEAE
2.5 Transwell %28 mE R aE D

1E Transwell /NE 243 B0 A SMMC - 7721 fi
BEL -7402 48 £ 5% 1% FBS {58 & R5373EH, 41l i
Bk 3 x10°4S, FZ=MMA 10% FBS 13353 1 mL, 555
48 hfg I /e W F L 5 SRR, PBS Yk 2 i, 4% £
IR F % [# 5 30 min, 45 5558 44 €4, 20 min, PBS ¥& 3 i,
FIRBET B NE BT BB R T A

2.6 XRSEEWNMMEEETHEHS

P4 T A K 9 SMMC - 7721} Bel — 7402
0 R R, R B T 6 FLAR, WAL IR
5 x 10° /N4 5 56 2 K FH 200 L A Sk 30 1 400 2 i
TR 5 F PBS PRAIAE 3 YK, A TG I 45 55 5, R4 52
39 B R iR AR B, AR AR 35 5% , 76 0 .24 48 h H]
{3 ¥ I R W S e O A B RS DL A R
3 GitFaE

FH Graphpad Prism 8. 0 J #4748 115007 . 4t
ORI & £ s F7R,2 4L 1E] HUE AL ¢ K5

# X

1 Siglec —15 7£ L02 Akt L K HCC 4Rtk SMMC —
7721 .BEL -7402 Huh7 28 ff % th B A 3t R ik 7k £

JF-985 20 L Ak SMMC — 7721 . BEL — 7402  Huh7 %
IEH ARk 102w Siglec — 15 mRNA FHXf kK43
Wlh 1.22 + 0.12,1.10 = 0.05, 1.38 + 0.06,
1.00 +0.00;Siglec — 15 & [ A X 2 3k 7K F 43 51 Ky
2.55+0.07.1.92 +0.08 .4.42 +0.36.1.00 = 0. 00,
HCC 4iifiifk SMMC - 7721 .BEL - 7402 5 1F % FF41 it
MRECHE, Siglec — 15 mRNA DL M 25 ) AH X 22 3k 7K
P & (P <0.05,P <0.01), M2k HCC
YAk SMMC - 7721 BEL — 7402 52 542525 .
2 HCC Tt

g 1 PR .S —si —Siglec —15 -3 215 S -NC 41 1t

F1 KA40M Siglec — 15 mRNA LK 2 P M A K1Y
i (x+s, n=4)
Table 1  Comparison of Siglec — 15 mRNA as well as protein

expression levels in cells of various groups(x £s, n=4)

Group Siglec — 15 mRNA Siglec — 15 protein
S-NC 1.18 £0.25" 1.40 £0.05*
S —si - Siglec - 15 -1 1.68 0. 15" 0.65 +0.04 "
S —si - Siglec =15 -2 1.58£0.24" 0.89+0.04" "
S —si — Siglec — 15 -3 0.39 +0.13 0.31 £0.04

B -NC 1.06 0. 09" 2.05 0. 07"
B —si - Siglec =15 -1 1.09 £0. 09* 0.72 £0. 02*
B —si — Siglec - 15 -2 0.77 0. 10% 0.78 0. 02"
B —si — Siglec - 15 -3 0.47 +0. 02 0.41 +0.01

Siglec — 15 Salivary acid — binding immunoglobulin — like agglutinin 15;
S — NC group: NC siRNA was transfected into SMMC - 7721 cell; S —si —
Siglec =15 —= 1, -2, =3 groups: Siglec — 15 siRNA -1, Siglec — 15
siRNA -2, Siglec — 15 siRNA -3 was transfected into SMMC - 7721 cell,
respectively; B — NC group: NC siRNA was transfected into BEL - 7402
cell; B —si—Siglec =15 -1, -2, —3 groups: Siglec — 15 siRNA -1,
Siglec —15 siRNA - 2, Siglec - 15 siRNA — 3 was transfected into
BEL —7402 cell, respectively; Compared with S — si — Siglec — 15 -3,
*P<0.05,""P<0.01; Compared with B - si — Siglec — 15 - 3,
#P<0.05,"P <0.01,"P <0.001.
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R2 ASHANMA R o] 5 G LR LR (% £5, n=6)

Table 2 Comparison of viability values at different time points for each group of cells(x +s, n=6)

Group 0h 24 h 48 h 72 h 96 h

S-NC 1..00 £0. 00 0.93 £0.01 0.85 +0. 02 0.81 £0.02 0.75 0. 01

S —si — Siglec — 15 -3 1..00 £0. 00 0.87 +0.03*** 0.78 £0.02* * 0.66+0.02"* 0.55+0.01***
B -NC 1..00 0. 00 0.96 +0. 03 0.89 +0. 01 0.82 0. 01 0.75 0. 03

B - si — Siglec =15 -3 1. 00 0. 00 0.83 £0.02* 0.77 £0. 01%# 0. 64 £0. 02%# 0.52 0. 02*

Compared with S = NC group, * * P <0.01, * * * P <0. 001 ; Compared with B —= NC group,*P <0. 05,*#P <0. 001.

B ,B —si —Siglec - 15 -3 445 B - NC 4 %,
Siglec — 15 mRNA Fl &5 [ AH X 2 35 7K 7 1 1 25 AR
(P<0.05,P<0.01,P<0.001), T4 R 4L, Bt
B si - Siglec — 15 =3 ZHH1 1} Siglec — 15 -3 siRNA
TF I JE 25T o
3 BUE Siglec -15 5% HCC 44K
S —si — Siglec — 15 =3 41 24 48 72 .96 h {41
EIEY B ZEMLT S-NC 4 (P <0.01,P<0.001);
B —si — Siglec — 15 -341 24 48 72 96 h {4 Jia3 J1{E
WRZEMLT B-NC4(P<0.05,P<0.001), L322,
4 BYE Siglec —15 [FF&{K HCC AR ERKE
Transwell 255275 :S - NC 41 .S —si —Siglec —15 -3

VAT RIS s SN

B 1 Transwell S5 4G si — Siglec — 15 - 3 44t SMMC -
7721 BEL - 7402 J& (940N 1 T2 fiE F1 ( % 200)

Figure 1
tion ability of SMMC —7721 and BEL —7402 cells transfected with
si — Siglec — 15 =3( x200)

B T ST I

Transwell assay was used to detect the vertical migra-

R4 BHMME A CE AN RIBAKFRI LA (v £5, n=4)

ZH .B = NC 2 .B - si — Siglec — 15 =3 ZH 40 w2\ ) iF
245k 100. 00% ,36.40% . 100.00% .52.20% ,
S —si—Siglec =15 -341 5 S - NC 44 L%, B - si -
Siglec — 15 =341 B - NC 41 tb4%, AT A5 ik 1135 B
ZREAR (P <0.05,P <0.01,P <0.001), WK 1,

KRR ZE R /RS —si - Siglec - 15 -3 4 5
S -NC %, B —si — Siglec —15 -3 45 B - NC 44
e, B AT RE 0 1 B AR (Y P <0.01), WL
%3
5 B Siglec — 15 M & STAT1/STAT3 {5 S & B&
s

W B B 45 R & PR Siglee — 15 Fl1 STAT1/
STAT3 Z[a] BAHEAE ], AT BEAATE b1 Wit o 19 56
Z (http ;//mirwalk. umm. uni — heidelberg. de/) , {F
4 ffi7n,S —si — Siglec — 15 -3 445 S - NC 4 k%%,
B -si—Siglec —15-341 5 B - NC 4] tt %, STAT3
p — STAT3 STATI .p — STATI . Siglec — 15 & [ Y AH X
Rk KB FRBEMK (P <005, P<0.01,
P<0.001),0L7k 4,

F3  AAANNARFR B S A RR A AR L (x £5,% , n=5)
Table 3

Comparison of Scratch healing rate at different time

points for each group of cells(x +5,% , n=5)

Group 24 h 48 h
S-NC 0.76 £0.02 0.87 £0. 01

S - si - Siglec - 15 -3 0.53£0.02** 0.65+0.01**
B -NC 0.44 £0.02 0.55 £0.01

B —si - Siglec - 15 -3 0.36 0. 03% 0.43 +0. 02%

Compared with S = NC group, * * P <0. 01 ; Compared with B = NC group,
#P<0.05,%P <0.01.

Table 4 Comparison of protein expression levels in cells of various groups(x s, n=4)

Group STAT3 p — STAT3 STATI p — STATI Siglec — 15
S-NC 1. 11 £0.05 1.07 £0.04 1.32 0. 04 0.99 +0. 04 1.51 0. 04
S - si — Siglec — 15 -3 0.66 0. 05 * 0.16 £0.06 * * 0.71 £0.04* 0.29 £0.05* * * 0.93 £0.05*
B -NC 1.07 +0. 14 0.78 0. 05 0.91 +0. 03 0.67 £0.04 0.73 +0.02
B —si — Siglec —15 -3 0.49 +0. 04" 0.32 +0.03* 0.61 0. 04* 0.20 +0. 06* 0.12 £0. 01*#*

STAT3; Signal transducer and activator of transeription 3; p — STAT3; Phosphorylated — STAT3; STATI : Signal transducer and activator of transcription 1 ;

p — STAT1 ; Phosphorylated — STATI ; Compared with S = NC group, * P <0.05, "

#p<0.01," P <0.001.

*P<0.01,"**P<0.001; Compared with B -~ NC group, *P <0.05,
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X$E7R Siglec — 15 [ EJE HCC il S ko 4 i o

STAT1/STAT3 /2 Janus [/ (5 5145 5 55 54
W5 A -F- (Janus kinase/signal transducer and activator of
transcription , JAK/STAT) {5 53 [ o T
HAE Z A0SR g vh Bk B e i . A AR R W
G Siglee — 15 AT LA 25 400 il FFBR Jat Js 200 Jf 5 5, ke
PRI T Rl STATL A1 STAT3 A5k, X
ZZH Siglec — 15 Fll STAT1/STAT3 ZZ [&] 7] REAE7E 4 5
DS SN = I e BURASE /R =PSB 5
Siglec — 15%F STAT1/STAT3 {5 5 18 I b 8885088, L
R E L IE Siglec — 15 % STATL/STAT3 5
AOSEI , 45 2R % BLRIG Siglee — 15 J& , 1V 40 M b Y
STAT1 .STAT3 .p — STATI .p — STAT3 {323k HH I} f%
K. X#E/R Siglec — 15 5 STAT1/STAT3 Z 6l AH H.AE
MH25 HCC A L%

Siglec — 15 155 STAT1/STAT3 iE FEAT o AT 908 48
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