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J&i A1 &2 ST3GAL3 23K 1) A 4 2 iy 5 30 3o &4 it 49 8 « Transwell F0ZH i 405 F2 5256 43 50 460 00 FH R 2 it 7E 28 it A1 255 i Cextracellular
matrix, ECM) b3 58 3T 8 F Al i 68 775 SR FH Western blot FEEER 2 4 9% T (lectin-immunoprecipitation, Lectin-IP) 7% 45 5]
HL ST3GAL3 % 2 A5 5388 B AH 0G4 (12205 LA S B4 3K Integrin o5 FIBT Lo-2, 3-MEVRIR AL AN . 45 R« i PR ESCC A
ST3GAL3 [y mRNA F5E B &5 T 55 40 (P < 0.0D), B e Mg A kil , Hm Rk 5 8384 RS 154K, IF
5 TNM 43 # (P=0.004) . it 8 {2 JLF2 £ (P < 0.001) LA J itk L 45 54 75 (P=0.017) IEAH 3G s ST3GAL3 I iaf Jiff 33 44 46t 1) 7 =41 ik
ECM 41 1) ESCC 4R il iT 42 s ST3GAL3 v FAHHLAE ECM L [¥) 4 i€ , 33 M0 50 26 BT 45 538 8% s ST3GAL3 A UM% & 2 Integrin
aSFIB1 A La-2, 3-MER IR . £518: ST3GAL3 TEIR K ESCC LR A h s I8, IR BB H TG A K, 315 ESCC 4 TNM
G W R AR DR BE DL B bk L g 5 F 1EAE G . ST3GAL3 A AR 21 %8 5 3 Integrin o5 FIR 1 S5 RN AL (1 1 -2, 3-ME VR R AL 3
5 ECM A1 511 ESCC 40 Mo 8 B AN B 5, 2him (R g am it 5

[REBiR]  BEGE: - T o2, 3-MEVR IR F B 3 20 AP BL )T 4H RIS 58 ; 20 i 7%

[(PESHES] R735.1 [ZEkFRER] A [XEHS] 1007-4368(2025)07-925-12
doi: 10.7655/NYDXBNSN250310

The functional and mechanistic roles of ST3GAL3 in esophageal squamous cell carcinoma
SHEN Nianxuan', SUN Chenchen', KONG Lingjie', ZHU Zihao', HAO Xin’, HOU Sicong’, HANG Qinglei"

'Medical College, Yangzhou University, Yangzhou 225001 ;°Department of Gastroenterology, Baoying County People’ s
Hospital, Yangzhou 225800; ’Department of Gastroenterology, the Affiliated Hospital of Yangzhou University,
Yangzhou 225001 ; *Department of Clinical Medicine, Medical College, Laboratory Medicine, Yangzhou University,
Yangzhou 225001, China

[Abstract] Objective: To explore the expression of B-galactoside-a-2, 3-sialyltransferase-3 (ST3GAL3) in esophageal squamous
cell carcinoma (ESCC) and its relationship with patient prognosis and correlation with clinicopathologic characteristics, as well as to
investigate the function and molecular mechanism of ST3GAL3 in cell proliferation and migration. Methods: Bioinformatic analysis,
qRT-PCR, and immunohistochemistry (THC) were employed to measure ST3GAL3 mRNA and protein expression levels in ESCC and
adjacent normal tissues, followed by correlation analysis with patient prognosis and clinicopathological data. The expression of
ST3GAL3 gene in different ESCC cell lines was analyzed through the CCLE database. We established ST3GAL3-WT and its catalytic

site mutant overexpression, as well as ST3GAL3 knockdown and its rescue cells. We assessed cell proliferation, migration, and

(BE&mB] HEZKBERREE4$:(82372959,32201047); HE L 5 R} 535 4:(2023M741447) s L7538 B AABF A4 (BK20221373) 5
YL A R RS A G DL 5T R (202411117236 Y) s 41 K22 K Z A AL I 2R 1R (XCX20230810) 5 474 117 e it
BRI (A T 1D (2024-3-35)

{5 # (Corresponding author) , E-mail : ghang@yzu.edu.cn (ORCID: 0000-0003-0419-6621)



455571

+ 926 - BMoa & B K ¥ ¥ O 20254E7 A

spreading abilities on ECM using cell proliferation assay and Transwell assay, respectively. The effect of ST3GAL3 on the expression of
proteins related to adhesion signaling and the -2, 3-sialylation of Integrin a5 and B1catalyzed by ST3GAL3 was detected by Western
blot and lectin -immunoprecipitation (Lectin-1P) , respectively. Results: The mRNA expression levels of ST3GAL3 were significantly
higher in the ESCC tissues than in the ajacent normal tissues (P < 0.01) , with concurrent elevated protein levels in tumor samples.
High expression of ST3GAL3 in ESCC was positively correlated with patient poor prognosis and was associated with TNM staging
(P=0.004), T classification (P < 0.001) , and lymph node metastasis (P=0.017). ST3GAL3 promoted ESCC cell migration on ECM in
a catalytic function - dependent manner. Furthermore, ST3GAL3 mediated cell spreading and adhesion signaling under ECM -
coating conditions. Moreover, ST3GAL3 catalyzed the o -2, 3 - sialylation of Integrin o5 and B1. Conclusion: The expression of
ST3GAL3 was increased in ESCC tissues, and its high expression was positively correlated with patients’ poor prognosis, TNM
stage s T classification, and lymph node metastasis. ST3GAL3 enhanced ESCC cell spreading and adhesion signaling on ECM, therefore

promoting ECM-mediated cell migration, possibly through the a-2, 3 sialylation of adhesion receptors such as Integrin a5 and 1.

[Key words] esophageal squamous cell carcinoma; B-galactoside-a-2, 3-sialyltransferase-3; extracellular matrix; cell proliferation;

cell migration
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-2, 3-MER IR ¥ F4 1 3 (B-galactoside-a-2, 3-sialyl-
transferase-3, ST3GAL3) 7= 41 57 4 ME 7% ik )\ CMP-
MR PR e 7 22 5 R AU R L, 2 SRR B A
i PR A S 2, 3- M VIR 4 15 Al ST3GAL3 [ 3R
ERAR G K E KGR (AR Z3 5 VR W
AR AL VR ) BRI West Z5-E1E) « 28AE (41
T A W R L T A U3 8 R 3 X A O T
P TP BT 2 A B VR A I %) ORE B | B VR
PR iR R A R e S o AR U0 AH G ST3GAL3
1) 22 3 ] DA 12 AH 5% b 98 A 5 4 3 i R 4 i
TR R A 245570, $2 7R ST3GAL3 1] G Bl Ay Ji

[J Nanjing Med Univ,2025,45(07):925-935, 944 ]

SV IEAS BV AEIRIT L A . SR, ST3GAL3 1L
ESCC R IA 1 I S 2L Th e i AN 2
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WCEE S N K 2 B g 125 B 2012 4F 12 H —2014 4F
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MAX) (Polysciences 2 m] , 3£ [E) , Jo Ifil 5 40 f ik 47
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12.6 qRT-PCR

FRECHT 1 98 AN 55 2H 23, I\ TRIzol 34711
e Ut B R RNA, T80 390 2 5) & i 7 il A o
RNA, X H SYBR Creen PCR 5l & 17 qRT-PCR.
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# 1.

£1 RT-PCRHEXHISIHFFI
Table 1 Primer sequences for qRT-PCR

Gene Sequence

ST3GAL3 Forward 5'-GCCTGCTGAATTAGCCACCAAG-3’
Reverse 5'-CCACTTGCGAAAGGAGTCATCC-3’
Forward 5'-GGAGCGAGATCCCTCCAAAAT-3’

Reverse 5'-GGCTGTTGTCATACTTCTCATGG-3’

GAPDH

1.2.7 & &G /K %9z 6% (Western blot, WB)
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TR E A 1 h, TBST P, —Hi4 CHE LA, ]
WA, TBST P fist 3 1K, K 10 min, 4T N 7
H 1 h, TBST H B 3 %, 4% 10 min, ¥ § ECL &t
5 T8 AR AR I B A B B R A 1 O, SRR
BIME . I Image J 73 SR EUFH ¢ 265 2K FEAEL T
Gt ar.



© 928 - (IS VS N 1

455571
20257 H

1.2.8  #%& %% £t (lectin-immunoprecipitation,
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B, FAHR SR 3 AN BEAILET BE Fr s Gevt 2 b s 45
1.2.11  mposh 5= 56

fiC 1 19% BSA/DMEM J% % B 73 A1 & FH 85 75 5
(0.1% BSA+50 mmol/L HEPES/DMEM) . F4:fH 1 mL
ECM/PBS(10 pg/mL)4 CHEE 6 cm £ 37 MLt 77, PBS
TEVE 13, N 1% BSA 137 CE;3# 46314 1 h, PBS
VR 1, AN 1.5 mL 2 B0 BT B R L B TR
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K J] GraphPad Prism10 11 SPSS26 # 14 43 #1 3¢
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2.1 ST3GAL3 £ ESCC 44 ¥ 89 & K L

46 £ GEO ¥ & (hitps: //www.ncbi.nlm.nih.
gov/geo/) I AN [ K 48 4 b 70 B L ¢ T ST3GAL3 7
ESCC 4 21 o Foo 5% 1E 7 20 23 1 ) mRNA K IE 1
Mo SRS R R, £E 23 X ESCC 2H 23R L kH B Js
5% 1F 5 4 21 (1) GSE130078 % ¥ 5 v , ST3GAL3 1)
mRNA 7€ JHRg 1 2 s 08 (B’ 1A) o b 4h, £
GSE111011 F1 GSE119436 % i £, 15 H 2540l &5
R (P1<0.01, F1B.C).

HE— BRI 21 % Fr 6 BESCC 2H 23 K g 55 1E 5 41
21 ST3GAL3 ) K& 1% ¥, qRT-PCR 45 R 7R,
ST3GAL3 3 [K] 7E i 983 41 21 b (1) 38 35 /K °F B &8
T 55 I 4L (P < 0.001, BI2A) . B4k, 97 4
ESCC LA B THC 24T B, ST3GAL3 & 1R
JifrgRa 25 23 ) R KT B R s TR SR A 2L 2B
PLE 45 R W, ST3GAL3 7£ ESCC 4144 rF ) mRNA
I AREHEE R,

2.2 ST3GAL3 & ik 5k R %32 T #Ha9 X #

RV ESCC 83 4 21 ST3GAL3 FRIA K s IR
O, MR BB THC 45 5 v ST3GAL3 1R IA 15 I,
¥ ESCC B8 HLWEAR S AW, Bl = R IEH (IRS
o 5% S NLVE 3 >3 43 ) AL R IA 2H (RS 4 8 [ B PF
<30, X LA AT ST3GALS & ik 2 A ik 41
B AL TG E W . Kaplan-Meier 42 47 i 28 &
7N, ST3GAL3 1 R IA 4 (1) ESCC i i AR A7 R AR
FIEHPEFEILP =0.002, E2C) .

A, 3 — 35 93 #r ST3GAL3 ik 5 iifs PR 5 #E
TEORFIR AR OC 1, R I SR A B 1) TNM 43
(P=0.004) - R R IEFLEE (T /32, P <0.001) LA K3tk
ELEEHERL (N 73 AL, P=0.017) S H R IEA S, H4EE
P ) W S A AR B R KN TE SR (P > 0.05,
R2). [FRF, 2 K2 COX LAl RS [l )= 45 84 4 i
45 R 7R, ST3GAL3 1R 1X (P=0.022) A1 TNM 73 1]
(P=0.008) 7 ESCC 35 Tl Ja BTG R 2R (R 3) 6
2.3 ST3GAL3 % k3T ESCC w38 74 it A5 b 7 4
F5v6

NI ST3GAL3 Xt ESCC 40 M 2E ¥ 2447 N i
sZ, B SR A CCLE 208 FEAS Il ST3GAL3 £ AN ]
ESCC 41 fg #k o i1 mRNA R IA 5 00 (B 3A) , i
ST3GAL3 3£ 1k A X B AR (1) KYSE-410 41 fi 74 £
ST3GAL3 %7 4 7 (wild type, WT) PL A% fiff 3% 58 4% 7
(Mutant, A320P and D370Y) it % ik £ # 40 g &
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seksk * sk
5- 1 5- 1 5- 1
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= 34 a1 34 =
g g g
E 24 E 21 £
] g g 2-
ERE ERE 2
0 T T 0 T T 0 T T
Normal Tumor Normal Tumor Normal Tumor

A-C: The mRNA expression levels of ST3GAL3 in paired ESCC and adjacent normal tissues based on the expression profile of GSE130078 (A,
n=23), GSE11011(B, n=7),and GSE119436(C,n=4). P <0.05,"P <0.01 and ""P < 0.001.
1 ST3GAL3 mRNA 7K 7 ESCC s RAR A S 3R
Figure 1 The expression of ST3GAL3 mRNA was highly expressed in ESCC clinical sample tissues
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g Normal tissues Tumor tissues
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g, . . ; .
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A: The mRNA expression level of ST3GAL3 in paired ESCC and adjacent normal tissues (n=21). B: Representative IHC images of ST3GAL3
staining in ESCC and paired normal specimens of 2 representative ESCC patients. C: Kaplan-Meier analysis of overall survival in a cohort of ESCC pa-
tients(n=97). P < 0.001.

2 ST3GAL37ZEESCC BEHMALURATERIEESBEMFHERX

Figure 2 ST3GALS3 levels were highly expressed in ESCC patient tissue samples and were associated with clinical prognosis

(#3B). WBIRIEST3CAL3 i RIELE R EIR, 5 4HMIGERE /) 2 e L giih 2 2 (P > 0.05, K 30);

TR ZH 40 B AH L, ST3GAL3-WT 2 ST3GAL3-Mutant 2~ ECM €14 251 K Transwell 5256 45 R, 5% B4

4 i ST3GAL3 & H FRIA 7K P B &5 1 (P 34<0.001 KYSE-410 4 #H LE , ST3GAL3-WT ZH 41 i 3T #% R

K3B). BB 0 (P < 0.001), 1 ST3GAL3-Mutant ZH 41 it f1)
YU TE (ECM B0 S286 45 R, ST3CGAL3-  iEASRE /1Bt IR ZH o 2 A4k (B 3D) .

WT Al ST3GAL3-Mutant 41 KYSE-410 48 ffl 55 % & 41 HE— B AE ST3GAL3 YR 1 =1 K & (1) KYSE-70



455571

+ 930 - BMoa & B K ¥ ¥ O 20254E7 A

%2 ESCCEHALHSTIGALIEARIXSIRKFBESH I
Table 2 Associations between ST3GAL3 expression and clinicopathological parameters in 97 ESCC specimens

[n(%)]
Characteristics n STIGALS expression X P
High Low

Sex
Female 20 12(60.0) 8(40.0) 0.749 0.387
Male 77 54(70.1) 23(29.9)

Age(years)
<60 27 21(77.8) 6(22.2) 1.631 0.202
> 60 70 45(64.3) 25(35.7)

Smoking history
No 32 22(68.8) 10(31.2) 0.011 0916
Yes 65 44(67.7) 21(323)

TNM stage
[-I 58 33(56.9) 25(43.1) 8.240 0.004
Il 39 33(84.6) 6(15.4)

T stage
T1+T2 47 23(48.9) 24(51.1) 15.305 <0.001
T3+T4 50 43(86.0) 7(14.0)

N stage
No 55 32(58.2) 23(41.8) 5.678 0.017
Yes 42 34(81.0) 8(19.0)

Differentiation
Well 22 10(45.5) 12(54.5) 3.705 0.054
Moderate/poor 75 51(68.0) 24(32.0)

Tumor size(cm)
<4 36 24(66.7) 12(33.3) 0.050 0.824
=4 61 42(68.9) 19(31.1)

3 ESCCREEFLR/TMEZRR S EZE Cox LLEFIRE
EVER: X7
Table 3 Contribution of various potential prognostic

factors to survival by Cox regression analysis

in ESCC samples
Variable Hazards ratio 95% CI P
Age 1.543 0.840-2.835 0.162
Sex 0.650 0.345-1.223 0.181
Tumor size 0.906 0.557-1.680 0.906
TNM stage 2.984 1.337-6.664 0.008
Smoking history 1.043 0.570-1.910 0.891
T stage 1.238 0.675-2.268 0.491
N stage 1.343 0.663-2.721 0.412
Differentiation 0.951 0.499-1.812 0.879
ST3GAL3 2.042 1.109-3.761 0.022

ZH L CTR] 3A) H R 2 ST3GAL3 Rl Ik (ST3GAL3-sh#1
FIST3GAL3-sh#2) AN ST3GAL3-WT A ST3GAL3-

Mutant [F] 5 2 38 [ 40 e 5, WB A& I 36 41F ST3GAL3
I S H P R R (B 4A) . 45 RFE W, 5%
LM L, ST3GAL3-sh#1 A1 ST3GAL3-sh#2 £H 4H i
(1) ST3GAL3 K 1A B & FFA1% , H 0J 7 ST3GAL3-sh#1
HRE i ST3GAL3-WT f ST3GAL3-Mutant #f — 35 [f]
SHERREE4L.

1M J& , 7 ECM B 25 11 T, B2k 4 ) ok 48 i
14 5 AN Transwell S 56 33E — S5 46 I 241 ffa 33 5 A1 72
RE 71, RIS AE R 5 XA A EL, ST3GALS
i 2H AN 3 0] 52 2R 58 2H KYSE-70 41 o 1 34 58 g 1 6
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Figure 4 Knockdown of ST3GAL3 expression inhibited ESCC cell migration on ECM
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