e 06

Acta Universitatis Medicinalis Anhui

2025 Jan; 60( 1)

12024 - 12 -26 14:53:05

“https: //link. enki. net/urlid/34. 1065. r. 20241226. 1135. 013

GALNT7
HCT116
12 12 12 12 12 12
! ( ) RNA 225009
( CIN) N- 7( GALNT?) HCT116
GALNT7  HCT116 GALNT7  CIN
GALNT7 Western blot GALNT7 Caspase3
Western blot GALNT7 o GALNT7  HCT116
CIN GALNT7  HCT116 P21 CDK6
; GALNT7  HCT116 Caspase-3 PARP1 PUMA BCL=2
GALNT7 CIN
; s GALNT7, ; ;
R735.3+5
A 1000 — 1492( 2025) 01 —0096 - 06
doi: 10. 19405 /j. cnki. issn1000 — 1492.2025.01.013
( chromosome instability ~CIN) 1
' CIN . ’ 1.1 ( doxycycline hycla—
CIN N . te DOX) ( : D8960) . (
- CIN G8820) ( propidium iodide PI) (
o CIN P8080) ; DMEM
N- 7 ( N-acetylga— ; ( :
lactosaminyltransferase 7 GALNT7)  GALNT7 ST4885) .Caspase-3 ( : C1116)
GALNT ‘. ’ ( : P0256)
GALNT7 ; ( Nocodazole) ( :HY-
GALNT? JAK-STAT 13520) MedChemexpress ;
‘. GALNT7 PCR « )
i ; PCR ( :9108) Takara
; PUMA ( 551204 -AP) .
GALNT7 CIN CDKo6( 1140524 -AP)  P21(
GALNT?  CIN. 103554 -AP) Proteintech
PARPI ( cleaved PARP1) (
. ET160840)  BCL=2( : ET160341) N
( : HA1001)
2024 - 11 -20 TUBULIN(
(- 81972250)  424041) ECL (
S F412-01) ;
( : CW0102S)

zhaoya@ yzu. edu. cn

o



Acta Universitatis Medicinalis Anhui

2025 Jan; 60( 1) * 97

1.2 PCR ( : T100)
BioRad ; ( : SYNERGY2)
Bio-Tek ; PCR ( : 7500)
ABI ; ( : Eclipse Ti-S)
; ( . CytoFLEX)
Beckman Coulter o
1.3 ( The
Cancer Genome Atlas TCGA) 386
R ggpubr °
R clusterProfiler ’

( gene set enrichment analysis GSEA) R

enrichplot *

1.4 LentiX 293T
HCT116 10% 1%
DMEM 37 C5%
Co, . GALNT7 mRNA
siRNA DOX
’ VSVG. ARS.91
Lenti-X 293T 48 h
HCT116 1 pg/ml
HCT116-siGALNT7 .
100 ng/ml DOX siRNA
DOX( +) DOX
DOX( -) .
1.5 PCR
RNAiso Plus RNA 2 pg RNA
¢DNA 10 .

PCR . GAPDH
5’-GAAATCCCATCACCATCTTCCAGG3~
5’-GAGCCCCAGCCTTCTCCATG3"; GALNT7
5’ TCTGGTCTTCCCTGACCCCG—-
3 5'-CTAGTCCATTGCCGCCTCGG3~

1.6 DOX 72 h
60 mm 24 h
100 ng/ml  Nocodazole 12 ho 12 h
( 0.011 mol/L 0. 032 mol /L.
) 10 min ( 75%
25% )
Image J o

1.7

1.5x10* / 12 DOX

(+) 100 ng/ml  DOX o 24 h
4d o
1.8
70% -20 C o
PBS 1 I ml  0.1% Triton X400
PBS 15 min 1 ml PI
30 min.
Modfit LT 5.0 o
1.9 RI-
PA o 8%
12% -
( SDS-PAGE)
TUBULIN
(1:80000) cleaved PARP1 (1:1000) PUMA

(1:3000) BCL2(1 :2000)
P21( 1 : 10 000)

CDK6( 1 : 6 000)
90 min TBST 2

(1 :50 000) (1:50000) 60
min TBST 3 ECL
1.10 Caspase-3
Caspase-3

37 C 8 h 405 nm

Caspase-3 o
1.11 GraphPad Prism 9.0
Image J Microsoft Excel
t
P <0.05 o
2
2.1 GALNT7 CIN
GALNT7 CIN (R =
-0.406 P <0.001 1A) . GALNT7
GALNT7

( normalized enrichment
NES) =1.671 P <0.001 ,PI3K-AKT-mTOR
(NES=1.579 P <0.001)
( 1B.C), GALNT7

score



e« QR o

Acta Universitatis Medicinalis Anhui

2025 Jan; 60( 1)

_A 1.00p Bg 06y  Mitoticspindle
g * R=0.406 2 NES=1.671
B ( g 04 P<0.001
A P<0.001 g
2 075 5
B 5 02
27 =
2 050f g of
2 1
: ¢ L 1)
é 0.25F g 1.0
£ 205
© 0o B 0
'é 1 1 1 1
S 0 5000 10000 15000
GALNT7 Rank in ordered dataset
1 GALNT7 CIN

a

OO
o =W Ao

[T
hn o

Ranked list metric Enrichment score
S

- PI3K-Akt-mTOR signaling

i NES=1.579

: P<0.001
AL 1 1 L
0 5 (I)OO 10I 000 15I 000

Rank in ordered dataset

Fig.1 Correlation between GALNT7 and CIN in colon cancer clinical samples and possible regulatory pathways of GALNT7 gene

A: Correlation between GALNT7 expression and CIN levels; B: Correlation of GALNT7 and the enrichment of mitosis regulation pathway; C: Correla—
tion of GALNT7 and the enrichment of PI3K-Akt-mTOR signaling pathway.
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Fig.2 Correlation between GALNT7 expression and CIN in HCT116 cells and its effect on cell proliferation
A: Real-time PCR verification of GALNT7 knockdown in HCT116-siGALNT7 cells; B: Scatter plot of chromosome distribution in DOX( -) and
DOX( +) cells; C: Statistical results of karyotype analyses of DOX( -) and DOX( +) cells; D: Representative images of chromosome spread analyses
of DOX( -) and DOX( +) cells x400; E: Cell proliferation assays of DOX( =) and DOX( +) cells; * P <0.05 vs DOX( —) group.
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Fig.3 Effect of knocking down of GALNT7 gene on cell cycle in HCT116 cells
A: GSEA analysis of GALNT7 gene; B: Flow cytometry analyses of cell cycle distribution in DOX( -) and DOX( +) cells; C: Histogram of cell
cycle distribution in DOX( —) and DOX( +) cells; D E: Western blot analyses of P21 and CDK6 protein levels in DOX( —) and DOX( +) cells.
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Fig.4 Effect of knocking down of GALNT7 gene on apoptosis in HCT116 cells
A: GSEA analysis of GALNT7 gene; B: Histogram of sub-G, proportion in DOX( —) and DOX( +) cells; C: Histogram of relative Caspase3 activ—

ity in DOX( —) and DOX( +) cells; D —F: Western blot analyses of Cleaved PARP1

cells; * P <0.05 vs DOX( —) group.
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Effect of chromosome-instability-associated gene GALNT7 on proliferation

and apoptosis of HCT116 colon cancer cells
Fang Xiao' > Zhao Wei' > Yu Wenying' > Pei Lingjie' > Qian Wenxuan'’> Zhao Ya'’
( 'Institute of Translational Medicine Medical College > Jiangsu Key Laboratory of
Experimental & Translational Non-coding RNA Research Yangzhou University Yangzhou 225009)

Abstract Objective To investigate the effect of chromosome instability ( CIN) associated gene polypeptide N-
acetylgalactosaminyltransferase 7 ( GALNT7) on proliferation and apoptosis of HCT116 colon cancer cells. Methods
The HCT116 cell line with GALNT7 knockdown was constructed by lentiviral infection. The correlation between
GALNT7 and CIN was verified by chromosome spread assay. The effect of GALNT7 on cell proliferation was detected
by live cell counting and the effect of GALNT7 on cell cycle distribution was detected by flow cytometry and West—
ern blot. Caspase-3 activity and Western blot assays were used to detect the effect of GALNT7 on apoptosis. Results
HCT116 cells showed a slower proliferation rate upon knocking down of GALNT7 and exhibited a more scattered
karyotype distribution and a phenotype of increased degree of CIN. Inhibition of GALNT7 in HCT116 cells resulted
in cell cycle arrest upregulation of P21 and downregulation of CDK6 protein levels as well as increased levels of
Caspase-3 activity cleaved PARP1 and PUMA protein expression and decreased levels of BCL2 protein expres—
sion. Conclusion The GALNT7 gene may promote proliferation and inhibit apoptosis of HCT116 colon cancer cells
through the suppression of CIN generation.
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