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1.2.1 A9 &F 455  GEPIA $45 % (hup://
gepia. cancer — pku. cn/) Fll CGGA %4 & (http://
www. cgga. org. cn/ ) 5% CIGALT1 7£ GBM 41 410
E L G 2 15 1 100 A R HR 3 T A D
1.2.2 @mpesiburatis g WHEMNTILRE
1% & 5555 Z NPT 10% 54 M35 1) DMEM B
FREL, 7E 37 C 5% CO, MR FRH b K 9%, He IR
Hieff Trans® siRNA/miRNA {A& & Y43 %1 15 B Fols
SEEGZH C1GALT1-siRNA FIFAMEX R4 siNC e
U251 F1 LN18 4fifl, 48 h j5 g f2 & 1, i
1R 5T B3 (Western: blot ) 52 5 A6 Il 5% e 2% 32
ATFSE T ORL B R A D R A BR A R A
B, H 9 4y 3 M - siNC 41, 5'-CAACCUCAGC-
CAUGUCGACUGGUUU-3'; C1GALT1-siRNA1 J5 %],
5'-UUAGUAUACGUUCAGGUAAGGUAGG-3"; C1GA-
LT1-siRNA2 J¥ %1, 5'-UUAUGUUGGCUAGAAUCUG-
CAUUGA-3',

1.2.3 BriafbBempniht HTH
4 CIGALTI Fa s I 20 i 3 K 293 20 Jfa 42
F 10 em FEFRIL, FEAUMLIE A BE 2 70% A 712
W REALRE . SO rh e YL A i 43 ok BRZH (shNC 1)
A1 shRNA T34, o F ok il iR A Rk
B F) 4 G, 945 - shNC J5%1), GGTTCTCCGAACGT-
GTCACGT; shRNAI-C1GALT1 J¥ 1], GCCTTATGTA-
AAGCAGGGCTA ;shRNA2-C1GALT1 J¢ 41, CCCAGC-
CTAATGTTCTTCATA, ¥ shNC/shRNA-C1GALTI .
psPAX2 1 pMD2G $z 18 2: 2: 1 {5 ] Opti-MEM
BABCE S min, #2121 Hfi A Opti-MEM # % i
FR A g5, 5 min 2505 —H IR A IR E 20
min, JILAE] 293T Zif, 12 h J5 g BE R0k . 4k
ZERETE A8 h AR 1 I VRS, U251 4 f, R
48 h J5/H 2.5 pg/ml BEM R R AT L, 7 d J5
Western blot 50 shRNA FiflEaE o

1.2.4 CCK8 wfa3gi i W55 4e 48 h 519
U251 1 LN18 2, L 5 x 10 A4~/ FL 40 fif 25 Jig 332 ol
T 96 fLArh. 437I7E 0,24 48 F1 72 h fip A 10 pl
() CCK-8 IXFIFAE 37 CRFAEPIFFE 2 h J5 , lZ
T RESAALARAS I R 450 nm 4 119 % 5 FE{EL
1.2.5 Transwell 23  4UHI%5Ys 48 h J5 FH BRI
FEIERFT B A4, i B B E 0,
1 000 t/min B.0> 5 min, 7 W, FJ PBS 3/ 4%k 1
W EE B EAE, #52 PBS, A TG K e L &
SN, ST AAE/NE 100 pl 55 x 10% 44
LR 2 15 R N S AN 700 pl F 10%

G4 L3 9 DMEM 85 5% 56, 42 28 241 W] F A 4% matri-
gel [y Transwell /N 4T, HEEESE 48 h J5 ] PBS
THEINE 4% 22 5 B [ 72 40 M 20 min, 0. 1% 25 5
S A 15 min, AR B 4, 75
B N R LA IE I 3 AP B AR AT TSR
e
1.2.6 Western blot 5235 JEfLUKEEAN M, I A RI-
PA B4 4 °C Z4#% 30 min, 12 000 t/min B.0> 10
min, A IR A BCA YERGIN AR 1k B, A AR 1
JE AT LRE B T R R B — SR T I e ek
JiE (SDS-PAGE) HL 3K, %8 5 ¥ % 2= PVDF i, Ff 5%
I BENE A 2 B 1 he 0. 1% TBST VS , i
B —¥i ({45 GAPDH ,C1GALT1 ,p53 F1 p21 $iik) ,
4 CHWH . WHO.1% TBST Pl 3 vk, &k 10
min, “HiFF 1 h, 1 0. 1% TBST Pik)5, HZ Yi6e
A AEF RGN, ECL R FIk 2 %56 5 o

1.2.7 #FAn 554 e siNC F1 C1GALT1
siRNA ZbHEY 4L U251 AREAR AT, 4% 3 4
HYFEE RS A5 5 < 10° A, SR EUE
RNA JfA 0 i 2 RNA 56 8% P J 20 B2 Fk B2,
RNA HFUKIR- A7 38 1% B YE YA R /7 )5
2 mRNA-seq SCFEREFF A Mumina 7 & 17 5
3 2 P S A A B S AEE AT o

1.2.8 mieg% B-FslmdmEds L U251
X HR 4 fy shNC #1 ] shRNA1-C1GALT1 #4 % f%
U251 A RS T YL 0, AN FP T 24 FLAR, R 40
i 285 B SR #) T0% 7 A7 AT YL €8 AR 0 0
WEIEAT , PBS YE PR AN M B 2 J5 L E AT Y 5 37 °C
FE SR, SO0 ) P P i 5 A B AR o 2R 2 RAE
St i fEE R SR AR T .

1.3 Zit=4b3B L SPSS 23. 0 4t i . Graphpad
Prism 9.5 {4 x5 52 56 25 SR A7 58 1 o M FIAE L
GITES R YR+ prE 22 KR B 1 ¢ KR s
I 2 it rdlm g, Lh P <0.05 254
Git¥E . rELRER 3 K.

2 HR

2.1 CI1GALTI1 7#£ GBM iR xR FE GE-
PIA 548 40 iy 7R , CLGALT1 £ Z F Mg v s 3%
ik, o ds GBM (B 1A) . 5955 A 24U 1,
C1GALTI mRNA [k /KEAE GBM 4141 i (P
<0.05,/ 1B) . CGGA H¥i/iExt WHO A& A [
G LRI AT CIGALT] Rk 22 T AIXT LE , 45
RN, B P2 B TR S5 i iy, CIGALT Y
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Tk BT, e = 23] GBM H CIGALTL |1y
FRK P (P =0.002 3; 18 1C) , CGGA $#ii
X CLGALT &3k 5 ¢ i i & 0 TS 2647 AH 56
PEASBIT, 45 07, CLGALTT {5 22 358 41 1 Jie S ke o
NIRRT T R Rk 41 (P <0.000 1, 1D) . iX
S5 RUL] CIGALTI 75 GBM g 3R3h I 5 i3 il
JEAN R,

2.2 EfiE C1GALT1 X+ GBM 41 i 1% 78 68 1 BU 52
Ml Western blot £l C1GALT1 #£ 5 Ff GBM 4f jify
(35 A172 . T98G U251 \LN18 F1 U8T) ik /K
(B 2A) o BEHC2 FCFRPER) GBM ZH ] U251 N
LN18 47/ My F T4 CLGALTL, F38 i West-
ern blot J5 UERUIA A (8 2B) . CCK-8 SLH 4R B
7,5 sINC 414 [, siRNAT F1 siRNA2 4 7F 24 h FiI
48 h 4l A AH XF 3G FE GE 7055, 72 h (Lipsiamae =
19.37, b xisamnne = 15. 855 P < 0.05) 4l Jfi A X 384 5
REJIdRc55 (I 2C) o BB I CIGALT1 J5 GBM 4
LA FE e 1 T B, CIGALTL {23 T GBM 4fi i 1)

2.3 BEifK C1GALT1 3 GBM 4T #% {2 £ &
JIHIFLM  Transwell 258 BoR, @ifil CIGALT1 J5
U251 F1 LN18 4 2748 /N 28 1 5 E AR T8 B4, i
HIF 18 CIGALTL (3 iEREME T GBM 4i g U251
F1 LN18 ﬁ@(tum siRNA2 — 52.98; LiNig sikNa2 = 50.22;
P<0.05) A2 (tusiamme = 32385 finsame =
76.16; P <0.05)fE /(& 3),

24 BEENFERSH HIARKFE U251
Y 4T CIGALT1 siRNA THESL5G, SEu0is & B
X HEZ (siNC 241) F1 C1GALT1-siRNA F#04H, F 4
53 MEYSE S (sINC 41 NC-1 NC2 NC-3;
C1GALT1-siRNA 4 :sil-1 sil -2 sil-3), @it West-
ern blot illl C1GALT1 £ [ 335 7KV LA ik 3 4 1
PRCE(E4A) | [R]IHR HS 20 4t M S RNA #E 77
SEAL R T AT, S5 R BN, 5 sINC 41AH L,
CIGALTI-siRNAT dH40fIA 1 068 A5E [H A A4 i 3%
Z S FE  Hid BB 569 A T R 3E AL
£ 499 (B 4B) , H2s S HRPIRE L 4C,

B 2.5 ZERERMGOZH X569 LR A
A B ¢F
Tumor
® Tumor —
[
251 m Normal i 5L Normal
= 0L &)
£ Sat
3 e
15F
ks E3}
£ 10f H
2 22+
E st 5
& g1t
0 o]
C P el R0l NN CaS Ll Dl 100000 WOl DS R ade G o
SRR R R AR SRR RN i . .
LGG GBM
C D . . .
4 Anova,P=0.002 3 All WHO grade survival (primay glioma)
5 1.00F CIGALTI level = Low —High
5
= Z0.75F
o 3r =)
=
S 2.0.50F
[o¥o) N =
5? 2 025F
1 n P<0.000 1
8
&)
1 ! L 0 C 1 1 1 1 1 1
WHO II WHO IIT WHO IV 0 1000 2000 3000 4000 5000
Grade Time (d)

B 1 C1GALTI1 £ GBM Rz K TG
Fig.1 Expression and prognosis of C1IGALT1 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 CIGALTI 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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Fig.2 Effect of C1GALT1 knockdown on the proliferation of GBM cells

: Western blot analysis of CIGALTI expression levels in five kinds of GBM cells; B: Verification of knockdown efficiency via Western blot analy-

The effect of CIGALT1 knockdown on the proliferation of U251 and LNI8 cells detected by CCK-8; a: siNC; b: siRNAL; c: siRNA2; *P<

siNC group.
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Fig.3 Effect of C1GALT1 knockdown on the migration and invasion ability of GBM cells x 200

BX{E CIGALT1 %f GBM T BB REE BRI %200

The Transwell assay demonstrated that CIGALT1 knockdown markedly impaired the migratory and invasive capacities of U251 cells; B: The Tr-
assay demonstrated that C1GALT1 knockdown markedly impaired the migratory and invasive capacities of LN18 cells; a: siNC; b: siRNAIL; c:

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.

log,,(P value)

16
12
8
4

count
25
50
75
100

log,,(P value)
12

10
8
6

count
20
40
60

ES5 =REREK GO S
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 2= 5 5L (K #41 KEGG 43 #r, 3 2ok i %6 1 97
FEPR v SR B 35 1 20 4~ KEGG Sl i, /AT B 7s iX
S BL PR BAR T A M R - 20 R RS2 A
VERY I RGEVELLTORA " i k. b, 4 52
iR Sl A EE (B 6A), TR I L5
11 4~ KEGG i %, FEE LN AR R "
“TARBTUIN ) 5 B koA AL ¢ 2 R BE R 2
S fih” A E % (181 6B) o

2.7 CIGALT]1 TARS5MM=EZESER
TEHL U251 4 B 47 R MR C1GALTL 4t g 544
S50 B shRNAT-CIGALT J5 51 ¥4 % 11 41 i
AT, B IR AL A4 shNC 2 ) B2 shRNA 414
LIS, M T shNC 41, shRNA 21 4 40 i I 245

BB o B RORNZS YAk, ik SR Ak 5 40 A 5 R
T AHFF (B TA) . Western blot i) 24 Jifi 52 22 4H ¢
HE pS3 M op2l B EH KR A4, 45 R BOR,
CIGALT1 KR35 R )5, p53 HEH/KF-JCH 828 1k,
p21 HEEKF FH (1 =2.827,P <0.05; & 7B) . 4
Ml B-2F LM B e 0 S I 45 R R, 5 shNC
ZHAH L, shRNA 41 B-Gal G €a fH 14 41 ff 5538 n (¢ =
3.36,P < 0.05; B 7C), X 4625 J i BT M
CIGALTI Fik)5 , GBM i B A W2 oAy
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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 C1IGALT1 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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PRI R G AR, B2 e KR F AR YRR ik Ak
JPH) GBM &AM 5 B ELfFE N 0.01% ~
29. 1% , WG I R BUE B s R " . Wik, 8
F GBM LA &SR], S8 5 W12 i 2 1) 4
TS GBM &3 A7 /R RIS 25 R 2 ¢
T,

B TR Ak B A 1 TR T AN R A S
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VE R A3 IR R O-W 31k 19 A% 00 45 4 T 4 7 1Y)
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T i 11 & A S 20 B3 B, O L AE — 837 i 4 20
26k (HIHAE GBM Hr g/ FIFIBIL A i A WLA23E .

AWFFE 1 Sl i GEPIA fil CGGA 48 7 43 #r
% Bl CIGALTI 7£ GBM 41 4% b & &5 % ik, H
CIGALTI [ 23k 5 B 1 RUEAF R G, N
T iE—20F5% C1GALTL X GBM 41 Jifd 31 e 7Y () 5
M LA S AE e ML , £ B GBM 4 fifd U251 1 LN18
F AT /N T T3 RNA (siRNA) F il CIGALT1 %
i, CCK-8 1 Transwell SC 4% 4% 5. I 7 C1GALTI #&j
G, AR AT e ) BRI DL AR AR 28R 1 R
Ko s ddill iy 25 5 3B C1GALT1 Ji4 4 i &
{5 5@ ¥, Western blot SL55 45 H i /R C1GALT1 &
G p53 B AAKEAAS, p21 [ KCE LA, 2
CIGALT1 KT J5 p53 38 1 Bl J5 & i Bk 0
NRZIR pS3 2K K, {HLE fb 8 1 23 186 5 e p21
DR 0 5 SR PR P v, AT B p21 ik BT,
if % B AL M @ R g R BoR
CIGALTI FidJ5 =&AL WirEY p- It EE
TR

AR AEYE B T B IE R &
FIA O-MEJEAL 1Y OGBS GALNTs 7E R4 7 &
OB A S R R B AR SR, AT
EIXTREEE 7 O-F 3L AL 5 4 32 2 1 6 R Y SE 58
PEWF ST A A B 2, ACBIE 90 38 2o S 50 A0 B B T %k
FE A O-FEILAb 1Y) SCHERE C1GALT1 25 GBM 4
ff 2 B R S

gi E TR 8 AR R R B ) Ik 5

CIGALTI 1 GBM i3k H5 I B /& 1A R
WURA K, T CLGALTI fefgid it i S 4 e 1
il GBM g A3 5 TR FRZRATRE T o IXLEBF5T
# W] CLGALTL nJE 2 Ak GBM iR 3% Bl (587 45
b, AR GBM I2WHAYT HTHE &
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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-galactosyltransferase 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 C1GALT1 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 C1GALT1 knockdown (P <0.05). Transwell assay showed that cell migration and invasion de-
creased after C1GALT1 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 CI1GALT1 is overexpressed in GBM tissues and may promote the proliferation, migration and
invasion of GBM cells by inhibiting cellular senescence.
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