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WE BH RO 181,3-FF MR ARG | (CLGALTL) £E 12 i BE 240 ( GBM) Hh i) 33k S Hoxt GBM KA K e 1A R o
Fik  FIJH GEPIA F1 CGGA ¥dfi /0 #r CLGALTL £ GBM w25 /K Je UG 15 Lo HeFf IR AU M1y GBM 4 i (U251
I LN18) , ¥yt ik C1GALT1 ) GBM 4Aififd R IFHEAT RSN S5 . A 8050 & 8 (CCK-8) i | Transwell SCE G C1GALTI
Xt GBM 258 A% ARZRBESI MR o e sRALEE /A T BE A 5 S i o R AR MO 538 B-~ LW Il 2 (30 A
HfE BRI R . Z5R  GEPIA M1 CCGA Bl M4 R bR, S5 AL 4U L, CLGALTL 7 GBM Z141rh i ik (P
<0.05) , MRk 5 BE AR BUG AR (P <0.000 1), CCK-8 5K 45 R /R s ik CLGALTL J5, 40 M i) 3 FE RE J1 T I (P <
0.05) . Transwell SEHEEH BRIk CLGALTL ) 4 MLIE B AR ZZREJIFEAR (P <0.001) o Fe 1IN P AT B FLBE
Al (B 2B 2 R s CLGALTL 25 R A0 I8 (5 "5 3d i, micfik CLGALTL J5 4 g e AN 1Y B~ FUME 1 i 5 1k B . 3 o (P
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Ji8 5B 4 Jfa 983 ( glioblastoma, GBM ) J2& i A H it
FLARZR R A T SR A PR, TS SR BT AR D) B
WA T ALYy, B3 S A AE B (overall survival,
0S) 2 15 A U BURKIAE: 22, 2021 4E i
F AR P2 RGEMIE 7328 (WHO CNS5) 45
5 R o TR AE I LA R AR AR 45 45 % GBM H
PEAT 10028 A i IR ot U il 5 73 70 B2 A A M g v
f¥) CDKN2A/B 5 ik 5 Je Sy A 1l 2o il 387 2 7
YRS M R OE A0 ML h B TERT J5 ) 7~ %848 . EGFR
PIGHN T SR B 10 SR A ARSE R, W
BzWil GBMY) JE—H 5% T4k GBM 2 Wi FilA
PR B EEE L,

Bt 1 BL, 3 FL BS54 FE 1 1 (corel B1, 3-
galactosyltransferase 1, C1GALTL) , 2&& WiZh &5 (H %Y
O-RBER 1 G5 LTI FEVE 22 W2 D fE
HhEL A B A A I A8 A B /R A AN
JH o CLGALTL 4 8 76 45 B 1 i | 7L I
B AR A R P R Rk O BT SR AE 1Y
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BRI EHEEE/EA, A CIGALTL #£ GBM
WFE AL 1 AT 2 . A5 B AE 3R 1T C1GALTI
£ GBM [ R ik K 5 W5 #H ¢ M, IR
C1GALTI 735 7KEXF GBM 41 A W24 T g 1 52
Wi,k GBM (11297 $ At — e i BRIk 40

1 #MR5ETE

1.1 ##% GBM 4y U251 . LNI18 ;z 293T 4 Jifg Wy
HRDOE T A R A R A R . DMEM 15 573 |
T HE R R AT R H 2 [E Gibeo 23] 5 i 4 1L
W A K738 R w0 W AR B R A BR A A
C1GALT1 Hi4A ) B 3£ |5 Santa Cruz Biotechnology 7%
) ;pS3 1 p21 HLAk L) K HRP ARic i 1L F4T BRPT
IgG W [ iU = J A= Py B A A R/ 7] 5 Hieff Trans®
sIRNA/miRNA {4 &1 120700 R o 44 4% e 1ol 770 1
W 8 b 28 AR IR A BR A R A i B-
A FUBE T e g 050 & 40T B0 R & 8 (cell
counting kit-8,CCK-8) .BCA i{F| & H FiFH =K
AW w] ECLAR S KOG TR YR & B b A 2228
PR AT BR 2 7] ; Transwell /N2 1 3 € [ Corning
A Z N RE LR AL iBright 1500 1 [ 3% [€ Thermo
Fisher Scientific /3] ; 2 2 REf AL ARG I A 5 26
Bio-Rad A F]

1.2 7i&



ZHEAKFFIR  Acta Universitatis Medicinalis Anhui 2025 Jun;60(6) - 993 .

1.2.1 A %15 &% 5%  GEPIA $da % (hup://
gepia. cancer — pku. cn/) F1 CGGA %4 %2 (http://
www. cgga. org. cn/ ) Bf 3% C1GALT1 7 GBM 24 21 i
IEF A FRIB I O LA K B3 G AH G
1.2.2 w5 urards g R Mkl E
1% & H R 2 3 A 10% BR4- 1L 3E i) DMEM 5%
FeHk, 1E 37 C 5% CO, WK A h s R, 1> M
Hieff Trans® siRNA/miRNA PR H Y 55 158 BH 0%
LG4 C1GALT1-siRNA FlFH M X B4 siNC e %
U251 F1 LN18 #iiffd, 48 h J5 WAL 40 il $R IEE (1, 3l
125 5T B3 (Western blot ) 52 5 A6 Il 5% e &% 32
AT T BORL H b i R A D B A R A RS
B, HE 81 43 51 Ay s siNC 7 41, 5'-CAACCUCAGC-
CAUGUCGACUGGUUU-3'; C1GALT1-siRNA1 J¥ %],
5'-UUAGUAUACGUUCAGGUAAGGUAGG-3"; C1GA-
LT1-siRNA2 JF# %1, 5'-UUAUGUUGGCUAGAAUCUG-
CAUUGA-3',

1.2.3 BRrasa RSB mek it NTH
4t C1GALT1 Fa m A1) 41 i 32 , K 293T 201 Jfa 422
£ 10 em FEFRIL, FRAMUIC A BE 2 70% Aoty A 118
SR . SEIR T YL N 43 S B AT (shNC 4)
F1 shRNA el , fir F Bokr f i R E R A
PR &) 6 R, £245 : shNC 731, GGTTCTCCGAACGT-
GTCACGT; shRNA1-C1GALT1 J§ %1, GCCTTATGTA-
AAGCAGGGCTA ;shRNA2-C1GALT1 531, CCCAGC-
CTAATGTTCTTCATA, ¥ shNC/shRNA-C1GALTI .
psPAX2 F1 pMD2G #8820 2: 1 il Opti-MEM
IBA L HCE S min, 3% 10 1 LU ] Opti-MEM # B ig
JEAR A G i3], 5 min 2505 IR AR IR E 20
min, JILAE] 293T 2/, 12 h 5 g Br Rt . 4k
ZLRBESE 48 h AR RE LI TRUEE U251 4 fi ., JER e
48 h J5 1 2.5 pg/ml BEMSEE R HEATHEEE,7 d J5
Western blot ;] shRNA Al 5

1.2.4 CCK8 wfa3gsi i Wity 48 h 5y
U251 Fil LN18 Zifitd, LA 5 x 10° A~/ L 41 it 25 FF 422 b
T 96 fLAr . 43I4E 0,24 48 F1 72 h fin A 10 pl
(1) CCK-8 i FIJF7E 37 CHFFAPF 2 h J5, £
T REGALARAS TSI 7 450 nm ZE WG REAA .
1.2.5 Transwell % 5L Y 48 h J5 FEREGTH
FEIFWRFT BB A 20 1, 20 M B e e B B0,
1 000 r/min &.0> 5 min, # 3, F PBS 1E¥E 1
W, TR B ERAE, 754 PBS, A TGI8 5% 75 L &
B, TR AR /NE 100 pl 55 x 10% 441
Mz ) b rp [WE N = NS 700 pl & 10%

HA2E L35 9 DMEM £ 52 35t | {222 25 ] 1429 matri-
gel [ Transwell /N34T, 40EEE 35 48 h J5 ] PBS
TEVE/INE 4% 22 3 15 410 20 min 0. 19% %5 5
LY, 15 min, FIARSSHRI IR S A0, 76
e T LB BLIR IR 3 YL R T RO
HE

Ry xel

1.2.6 Western blot 523 JE1LIKEAN ML, I A RI-
PA ZUA 4 °C Z44#% 30 min, 12 000 r/min &0 10
min, YA IR BCA WA A VR BE A A8 Pk
JE AT Bl e SR FR AN — SR VN Tk A
JiE (SDS-PAGE) HL Ik , #& J5 % % & PVDF Jii, H 5%
PIBE W =R 4 1 h, 0. 1% TBST YRS, i
B —Pr(fH5 GAPDH ,C1GALTI p53 il p21 $iik) ,
4 CWH W HO.1% TBST P 3 ¥k, Ak 10
min, “HUFE 1 h, ] 0. 1% TBST ¥eikf5 , HHZIhihe
BAGASGHEATREI , ECL iR fb 2 R e B 5% .

1.2.7 #FaM 554 e siNC F1 C1GALTI
siRNA AbHE P U251 GIEFEASIEL T, 45 3 4>
HWF T BRI 5 < 10° A, $RECE
RNA JfA 0 i 2 RNA 57 8% P e 2l B Fk B,
RNA HIF ik ffiz i B4 L YA R " TG
2 mRNA-seq SCEREFIF] A Mumina 7 & 17 5
A I 3 AR AR DA SEAR B AT

1.2.8 mieg¥ B-FslEdmye i U251
Xf B 20 My shNC F1 ] shRNA1-C1GALT1 #4 2 (1
U251 4l ZEAT Y, A0 i FlF 24 FLAR, FF 40
W25 BE Ik B 70% oAy AT gefn AR IR & 0 2P
BRIEAT , PBS V& UE AN 40 M [ 2 J , #EAT YL 45 37 °C
EE R0, B0 ) P O e 5 A B ¥ R . 5B 2 RAE
ek B N SR FAHEE AT .

1.3 Zit=438 ) SPSS 23. 0 4iif . Graphpad
Prism 9.5 F{4 %) 5256 25 SR i A7 Ge 143 B AR 8
Gt o AT IR + bR 22 oK s o K e mi
2 2250 Bt AT 4| L8, DL P <0. 05 Ry 25 5 A7
Gt L, PrASREE 3 IR,

2 #HR

2.1 CI1GALTI 7% GBM iy kizB#E  GE-
PIA 0305 BE 43 A7 fik 7, CLGALT1 75 Z2 g v g 36
ik, Ho 55 GBM (& 1A) , 59 55 4 UM H,
C1GALTI mRNA [k /KF-7E GBM 414 i (P
<0.05,/K 1B) . CGGA ¥/ xt WHO TAE A
SR LTI T C1GALTL k25 X HL , 45
IR, Bl W 20 TR A5 R 1Y) Tt R, CLGALT1 [y
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TR BT TR 4000 GBM Hr CIGALTL 1y
FRIK P Eem (P =0.002 3; 18 1C) . CGGA $ 4l &
XF C1GALTI 3K 5 I o 8 24 i T0J i#E 47 A DG
PR, 45 R B, CLGALTT IR 35 41 1) Jie Jo 94
NI T ik 4l (P <0.000 1, 1D) . %
SEZE ] CIGALT] 7E GBM i 3eik i 5 3 1l
Ja A RAHK.

2.2 Ei{E C1GALTI X GBM 4 i 18 58 Ak H1 19 &2
Mg Western blot #;l] C1GALT1 #£ 5 F GBM 41 iy
i (f335 A172 ' T98G U251 .LN18 F1 U87) [ 321k 7K
P 2A) o BEHC2 FCFRPER) GBM 4l U251 Fn
LN18 #:17/INM>F T3 il C1GALTI , 338 i West-
ern blot 3G IERA A (&8 2B) . CCK-8 SLEu 4R g
75,5 sINC ZHAH L, siRNAT F1 siRNA2 4 7% 24 h Fl
48 h 2 it AR XS 1G FEBE 1085, 72 h (fusiarma =
19.37, b xsumne = 15. 855 P <0. 001 ) 41 i AH % 14 5
fe 1 (K 2C) o BRI CIGALT1 f5 GBM 4
LA FE e 1 T B, CLGALTL {2 3 T GBM 4l i)
HaEE

A

B Tumor
[ = Normal

[\l
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2.3 &R C1GALTI xf GBM 4 fliF 5 Fn2 & 6t
NHIFLM  Transwell 25 BoR, @ifik CIGALT J5
U251 A1 LN18 4t 25 528 /N 28 9 40 E AR T B4, Ui
WIF I CIGALT1 fy3RiARe% M GBM 4 jifs U251
FTLNI8 3 (151 wmnan =52- 985 tiis mnae = 50. 223
P <0.001) F2 28 (tiosiumne = 32. 385 finsamin =
76.16; P <0.001)REH(E 3) .

24 FEENFERSH EIARK G U251
Y47 CIGALT1 siRNA THLSL5G, SEg0is & B
X HEZH (siNC 26 ) i1 CIGALT1-siRNA T34, &4
83 AN E S (siNC 4 NC-1 \NC2 NC-3;
C1GALT1-siRNA 4 :sil-1 sil -2 sil-3) . i@ it West-
ern blot £l CIGALT1 #5135 7K - LS ik A A 1
AR (K 4A) | [FIHR IS 20 4 M S RNA #E175%
SEAL R I T AT, S5 R BN, 5 siINC 4UAH L,
CIGALT1-siRNAL ZI4fJfif7 1 068 KL [H & A g 3
ZEERGE  Foh IR FERECH 569 A R RS %L
A 499 (B 4B) , Hz= AP ARIE LR 4C,
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Fig.1 Expression and prognosis of CIGALT1 in GBM

A: The expression level of CIGALTI in different tumors was analyzed by GEPIA database; B: Analysis and comparison of CIGALTI expression lev-

els in GBM and para-cancerous tissues based on GEPIA database; * P <0.05 vs Normal group; C: The expression of C1GALTI in patients with glioma

of different grades in the CGGA database was different; D: Correlation between C1GALT1 expression and overall survival in the CGGA database.
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A: The Transwell assay demonstrated that ClGALTI knockdown markedly impaired the migratory and invasive capacities of U251 cells; B: The Tr-
answell assay demonstrated that C1GALT1 knockdown markedly impaired the migratory and invasive capacities of LN18 cells; a: siNC; b: siRNA1; c:
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Fig.2 Effect of C1GALT1 knockdown on the proliferation of GBM cells

siNC group.
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Fig.3 Effect of C1IGALT1 knockdown on the migration and invasion ability of GBM cells x 100

siRNA2; * P <0.05 vs siNC group.
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Fig.4 Analysis of High-throughput sequencing outcomes

A: The efficiency of gene interference was confirmed through Western blot analysis; a; NC-1; b sil-1; ¢: NC2; d;: sil-2; e: NC-3; f; sil-3; B:

Differential gene volcano map; C: Differential gene heat map.
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Fig.5 GO analysis of differential genes

A: GO analysis of up-regulated genes; B: GO analysis of down-regulated genes.
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1 068 /~22 5 3 N i 17 KEGG 434, 38 1 i 1% 1
B e AR i 3 1 20 > KEGG Sl %, 73 B f /s i
SOFL R 2 BLAE T A R T — A R T2 AR
ERY I RGEVELLBORA S5 k. Horr, g i 5
EiE S A EE (B 6A) , THER L £3
11 4~ KEGG i %, E 2 & LA F A RAE R il
“UWARBTYIN 5 sh KRR AL | 2 B RE b
S fih” S E K (51 6B) o

2.7 CIGALT]I TiAES5HMEEZESER
TEH U251 48 Jf i 4782 ik C1IGALTL 41 g & 44
i, JE 2580 ] shRNAT-CIGALTL J7 51 4 i 11 241
AT, Riged A shNC 41 L4 K shRNA 20 21
MEPTEAS A EETF shNC 41, shRNA 2 [ 40 i 25 I
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RIS B RORN S Ak 3k SRR A 5 A i R S AR
TR (I TA) o Western blot 46: I 20 it 52 £ AH K
M pS3 M op21 & KB AR, 45 R BOR,
CIGALT1 335 TG, p53 & /K LA & 484k,
p21 T K i (1 =2.827,P <0.05; & 7B) . 4H
s B2 FLME T B Y (o S IR 245 R R, 5 shNC
ZHAH L, shRNA 2 B-Gal *“éﬁﬁ‘#lﬂﬂ@%&ihu(t =
3.36,P < 0.05; K| 7C), X %645 5 48 B T
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Fig.6 KEGG analysis of differential genes

A KEGG analysis of up-regulated genes; B: KEGG analysis of down-regulated genes.
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Fig.7 Down-regulation of C1GALT1 involved in cellular senescence signaling pathway

A Cell morphology of shNC group and shRNA group x400; B: Western blot analysis was conducted to examine the alterations in p53 and p21 pro-

tein levels following CIGALT1 downregulation; C: Senescence B-galactosidase staining results of shNC group and shRNA group x100.
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— PR R, C A ESTIE] C1IGALT1 2517 2%
FREAE 19 A A2 S 2 M3 7, I HL7E — 2692 Jes 41 21
Frgen , A GBM A g/ F AL i A DL AR

ARWFSE B Sei it GEPIA 1 CGGA Ui 7 #r
% M CIGALTI 7£ GBM 4 41 v B & F£ ik, H
CIGALTI {3k 5 B E I B RMA L. N
T k2058 C1GALT1 X GBM 41 Jifd 31 F 70U () 5%
M A R WA e ML , e B GBM 4 ffg U251 1 LN18
AT /N T T3 RNA (siRNA) F il CIGALT1 %
i, CCK-8 1 Transwell S5 4% W i 7n C1GALTI #f
UG , AN S 58 R 1 B AR A SR RS T 2R RE T T
Wi, B SELE R 45 26 W CLGALTT 5 40 it 7
{Z5H %, Western blot SZ46 45 5. 8 7n C1GALT1 &k
5 p53 KA, p21 8 /K B, HEiE
CIGALT1 55 TG p53 i i B 5 16 1 B

SRR pS3 2K K, {HLE fb 8 1 23 14 5 X p21

L DR (07 SRR I e, AT SR 3 p21 ik BRLY
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Expression and biological role of C1GALT1 in glioblastoma
Ao Xin', Long Yunfeng', Zhang Zhengrong', Zhang Mingzhu', Le Zhuang', Su Yanting’
('Dept of Pharmacy, *Dept of Basic Medicine, Hubei University of Science and Technology, Xianning 437100)

Abstract Objective To explore the expression profile of core 1 B1,3-galactosyliransferase 1 (C1GALT1) in glio-
blastoma (GBM) and to elucidate its impact on the initiation and progression of GBM. Methods The expression
levels and prognostic significance of C1GALT1 in GBM were analyzed using the GEPIA and CGGA databases. Two
representative glioblastoma cells (U251 and LN18) were selected to construct C1 GALT1-knockdown cell lines and
performed in vitro experiments. The Cell Counting Kit-8 (CCK-8) and Transwell assays were employed to evaluate
the impact of CIGALT1 on proliferation, migration and invasion of GBM cells. Transcriptome data were analyzed to
identify potential signaling pathways. Senescence B-Galactosidase Staining Kit was used to detect B-galactosidase
activity. Results Analysis of GEPIA and CGGA databases revealed that C1 GALT1 was significantly upregulated in
GBM tissues compared to adjacent non-cancerous tissues (P <0.05) , and its high expression was associated with
poor prognosis of patients (P <0.000 1). The CCK-8 experiment demonstrated a significant reduction in prolifera-
tion rate following C1 GALT1 knockdown (P <0.05). Transwell assay showed that cell migration and invasion de-
creased after CIGALT1 was knocked down (P <0.001). Transcriptome sequencing and senescence (-galactosi-
dase staining showed that C1GALT1 was involved in the cellular senescence signaling pathway, and the activity of
B-galactosidase associated with cellular senescence significantly increased after C1GALT1 was knocked down( P <
0.05). Conclusion Cl1GALT1 is overexpressed in GBM tissues and may promote the proliferation, migration and
invasion of GBM cells by inhibiting cellular senescence.
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