2025-03-26 10:43:05 R https://link.cnki.net/urlid/34.1065.R.20250325.1728.005
+ 624 - M EMKRFF®  Acta Universitatis Medicinalis Anhui 2025 Apr;60(4)

JE TS B2 5 B VCAN
1 Ay L I T 25 5 B 5 5

ERR B R FAEA SN, R
(' RRAFKRFEF B RRL BRI LA, RL AT RN SRR AL EEZRE,
AKX 430081;° AR K FHZEREFOHALKE, EMBEX HRALTELERE,
LFE 10019137 KK F T ERBLAH FRALEEsEEhT, XL 430071,
PRIAIFK T B R AE BN ALRE, KL 430064)

WE HM BUWIFRIRUESS B (CRC) JED ( DDP) it 25 i SCBEAE 43, W im R K A P R IL T 2 5 . AiE B
FIREEA AR (GEO) i 1 H 1E 7 A ZH AT CRC 2 8] 22 53 33K L [F ( DEGs ) ;2R i STRING %U#f& /%2 1 Cytoscape FX 4245
HEREIRL ;SR B R AR R IR 5 B0l 122 ( GO ) S5t R [N 5 B R0 B B4 5 (KEGG) XF DEGs 47 & 4 434 5 K o i 12t 7 sk 41 U
J7 Y58 (qRT-PCR  Western blot §ifi 6 50 UF G S A5 5 4 22 RE AR 10 SROMl ( VCAN) JE [R5 3R 38 24 5% 28 A TR1 5 ¥ 45 1 IV Mo 240
ML (HCTS ) 4t 75, CCK-8 A6 At TG 77 5 Y 220 M A I 48 L 41 7 5 200 B 5l 193 5 qRT-PCR. 5 Western blot 46 il 5 Xl mRNA FiI
HAKF, £R Wik GEO FEEMizEH T 118 4~ _Li# K DEGs #1146 4~ T i) DEGs, DEGs F= 2L 4 F Ui Mu/NL i 43 |
2116 40 I S R I O VLS 3-8t/ 2 1 A ( PISK-AKT) 5538 I o 36 128 1 B AH VR FH 48 2 AT, %55 i 20 M4 3L AL
S XT L CRC 41l 52 HCT8 SEAKE 5 DDP fiif 25 MR A 4% S 2l 7 45 21, i — 25 ikt VCAN JE[Rl, £ CRC ZH4h, VCAN F[H
PRI T IR F AR AR 4L A% T VCAN IRFRIK B3, VCAN 3 325K 1 83 SA 7R (0S) 568 & A AERT ] (RFS) B
B, 75 CRC iR &b, 1 3635 VCAN FERE#E T AN A58 (P <0. 05) , $2 5 T 4HXT DDP (YT 2414 , i/ T DDP 75 51 4
T-(P<0.05) 5 G,/G, (P <0.05) ; i VCAN JEFETG AKT-FHINE X E N 1 (mTOR) 5558, &g HT4AEY
{5 B A AL T 0 3% . CRC DDP i 2550 5L ] VCAN, VCAN JE R AT fig il o 1845 AKT-mTOR 38 i i CRC & J& 5 %} DDP
PRI 245

KEBIA VCAN AN ; 2415 B2 s 75 S 47 s AKT-mTOR {5530 8% ; {Lyrii 2l

mESES R735.3
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45 B9 (colorectal cancer, CRC)VENIHALZR AR T AR FH M 2%, W 68 o Il IR 36 7 4 B8 19 Jr
Gow VRN RR , B AR R R 5 P
FRAR T 2 AR R, © O ] R A R E R 3 1 HEEES
DA cisplatin, DDP) 1 Jy 8 Fi A7 25
By, AT Sk BEL AR A M S S ok A S st 11 EERRWHR A CRCRABRIH#4 Al
=12 RESHIAL ST LIS CRC IBE TS NRIE 4R L ( human ileocecal colorectal adenocarcinoma
R A AR AR e o SO L T i pksagprg coll, HOT8) SRR (human colorectal carci-
SR HATX AR CRC Y497 13 55 1) 151, P, noma cells, HT29) . A 4% 7 9% 4 ( human colorectal
RIS B A AT R A 2y corcinoma cells, HCTII6 ), A IE 55 - 1 A1 M
(normal human colon mucosal epithelial cell, NCM-
2024 - 12 - 09 $&i 460) Ity B DG 3 4E ayBHE A R A R s CRC DDP
RERTH  ER ARBEIERTH (4i'5: 81573239 ) s [F KRR E it 254k (HCT8/DDP) W [ 11 15 3= 15 A My Rh 4 FR 2>
ﬁﬂ%ﬁﬁﬂﬂkﬁ”%ﬂ'?'ﬁﬁﬁ(2&?&%:202210483001); Wdes 1 HL BEF & N A 10% (9 G 4 135 RPMI-1640 .
AR DL SRR (45 : WI2019M256 ) o o
3T A e AT DMEM %35 ( Gibeo) ,HCT8/DDP [53-B T &H
S 5, AT B, R, W Sl (s e, B 1 e/ mLEIEA (MCE) AZERRIR 251 . 55 5R R85
mail ; wuhe9224@ sina. com 37 °C 5% CO, fHig B 3546, RNA $:BUR50 & 5
A SC AT 7] % BTk B0 B A W B B A A B R, SYBR Green
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Supermix I [ 3% [5 Bio-Rad 2\ ], 4 i3 58 - B¢ 1
R0 & CCK-8 g 3 At 5t 2= AT R AT IR 7]
N VCAN FE A o 33K BRI 3 b st S A B 5
Bty A PR B, 2 TR B D 2 e A R
FARAHE
1.2 EZRERMFIESEBRBEE(ER (protein-
protein interaction, PPI) [ 48 +4 3 04X 4 £ & 75 1%
M GEO ¥fii b i i I T #f & CRC 5 I1EH %
BB 4 SURE A B 45 Y GSE20916, GSE41328
GSE44076 a4k 8 R 444 limma 4235 3R B %L
PEHEFT AL P L) log, ( Fold Change) | >1.5 P <0.05
P BELST E H IE i R AN CRC 22 [ 22 53 3 0K
FEA (differentially expressed genes, DEGs), F|
STRING $(#& % 5 Cytoscape 3.9. 1 ¥ {445 % PPI 3f:
i et AT 20 o7 JCBRE R
1.3 IThaeE&EA4  FIH DAVID Eififxt bk i
42 DEGs JEA7 3 PIA AR 5 B4 7 ( gene ontol-
ogy, GO) & B Hr F U ER B 5 B A | Rk 2 15
( Kyoto encyclopedia of genes and genomes, KEGG ) il
AT o
1.4 {pEEHRN 5 CRC 404 K Ex 5K
1, A A A 96 FLAR, B FLINA 100 wL 4 i 8K
(255000 NA0AE) s U H A DDP BEEEHREE R 0.5
10,15.20.25 pg/mbL, 15 3% 72 h, & fL A 10 pL
CCK-8, W7 4 h J5 i A BEEbR A b il s W6 B, K
450 nm,
1.5 HFANMFE R TRIzol 342 H HCT8 F
HCT8/DDP 4l A< i i) RNA, $2HUS (1) RNA g
FAAE - 80 CURFE . T8 A oy J A e S 20 00 e o 3
UEMT DDP 28 g5 2 AR bR 40 i 22 18] (49 2 ] mRNA 5%
kS, BRI A S AU RNA & ; #17 mR-
NA B 555 B 52 RNA RImIF7E 3" i A
e SR IR R4 i B R AT PCR O 45 X SO AT
JAEAIN o f S, T FPKM (R e 7 & B A 11 3=
I, I MR 48 | log, (Fold Change) | > 1.5 F1 P <
0. 05 FIPRUERHA E 12 25 22 S R IK Y EEA
1.6 #HRa%LE K CRC Jiffiik HCTS P % 6 4L
Herb R 3 VCAN i 354 (OE 4H) 5 B4
XTHAZH(NC 4H) . 24 h J5Rp 4 %% B2 38 31 60% ~
70% , PRI I 75 335 772 3575 B Lipofectamine 2000 5 it
KRG E EE Y, 8 h 5, Hi % 48 h St fs
ZLSLH
1.7 ¢RT-PCR F|f] TRIzol 3:#EHL RNA 0% 5%
A8 cDNA JIIA SYBR Green 554 PCR §14, [z

IS 45 295 °C I 2 min, 95 °C S 10 5,60 CH
2230 5,40 MEFR. LA GAPDH JyNZHEN . 514
AR 1,

=1 5lMF5

Tab.1 Primer sequences

Primer sequences(5’-3")
F:CCAGCAAGAGCACAAGAGGAAGAG
R:GGTCTACATGGCAACTGTGAGGAG
BGN F;ACCTGGGTCTGAAGTCTGTGC
R:GCTCGGAGATGTCGTTGTTCTG

Primer name

GAPDH

COL5A1 F:CGCTCTCCCGTCTTCCTCTAC
R:ATTCTGTGCCACTTGCCATCTG

MMP1 F:TTACACGCCAGATTTGCCAAGAG
R:TCAGAGGTGTGACATTACTCCAGAG

VCAN F:CCTGTTATCCTACTGAAACTTCCTACG

R:ATCAACACAAGTGGCTCCATTACG

1.8 Western blot 23§ F 4043 1.5 ml &
OV PR 2 G A RIPA Sk, fifi G
TR ASCHE AT A0 MR HE , B0 i B TR . 1
BCA J7 Al 35 U 2, JF B AF 10 pg I ,95 C
S min, 2 SDS-PAGE LUK 5, ¥ 25 H ¥ #8 3]
PVDF & |-, 5% WA 4= W58 1 ho BEJS1E 4
CIEE YA R, AT BB A S Ly i
A0, I E | he 1 TBST PR 3 3K, 5o 1]
ECL 871 5 .

L9 RAMEAKCNAMBTRER 448 h
JEMA DDP AL, 25841 48 h 5 R R  Wiosk
AN, PBS Pevk 2 )5 2O R AN T e . A 40
MU T2 ] Annexin V-FITC/PI $£#605 5 30 min;
A0 240 LA B3 5 T 70% LR AE L 45 2 K PBS PRI
2 g Jo PTEAGL R 7 30 min A, 45 2R4EH
Flow Jo V10 43#7,

1L.10 &£¥ERFSH ik GEPIA (hitp://ge-
pia. cancer-pku. ¢n/) | cBioportal ( https://www. cbio-
portal. org/ ) Z¢ Wi AR H A HE I AH IR B o

1.11 ZHitF4E R A SPSS 23.0 F1 GraphPad
Prism GEiFHCF AT LR BIR ST S48, R
FHASSEL = bife 22 (o £ 5) TR, PIFEA [ 5]
ZESr UBUE ] ¢ K, P <0.05 2R A it &
Xo

2 #R

2.1 DEGsiRF.ZEHEEMEBHESKRARERAR
3% GSE20916 H(E4E415 105 5] CRC FIIE % 45
T SUREAR B FE R R 3835 , F GSE20916 S i
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e 675 4~ I DEGs il 397 4~ T il DEGs;
GSE41328 3 4i PEAE AL 5 1911 45 . I i g /R DS e 1
IER S IE R Rk, GSE41328 5t F i i
i 235 4~ I3 DEGs H1271 4~ F 18 DEGs; GSE44076
B AL 98 5] CRC R I 45 I [ Jed FH AR &I T XoF
TE R BEELL SR A DL B2 50 5] (1 5 A 1% 110 235 i 208 o
FEA ML 81, T GSE44076 05 7 Hhififiit th 433
A~ L DEGs #1673 /> i DEGs (& 1A) , #4715
B Hri5 3] DEGs 224, 345 8] 118 4~ [ DEGs 5
146 R DEGs, ¥ DEGs 5 A STRING %4 ¢ v
P g2z S 5L PP 4%, 2 M 4540 46 260 419 45, F
By N 6.39 (& 1B) . fii il Cytoscape &1 f5
i e H HE 44 AT 20 B9 DEGs (18 1C) , 43 4F VCAN,
SULF1 ,SPP1 .MMP1 ,MMP3 ,TIMP1 ,CTHRCI ,AGT .
CXCLI , COL1A1, CXCL5 . COL12A1 . BGN , THBS2
COL11A1 ,COL5A1 ,COL10A1 ,COL5A2 .COLIA2 j4
T 19 A~ EJEZER , DL 1 AT IR3ER CXCLI2,

2.2 DEGs tHXaH AW =it J7 i, DEGs
T AN A I A A e I B 11 43 A A e LA
T A M RS I 3 S o 5 AE A B B 53 T T, S T At
AL BEJRC R B B I A 1 = SRR A T T A2 5 T
BEJT T, B S T 7K i B 0 M RN SR 45 S A T B (
2A), KEGG & 4 43 #r /R, DEGs F %1 & £ 78
PIBK-AKT TNF J% IL-17 Z{% 55 % (& 2B) .

A GSE 20916

~ 18

-log,(pvalue
-log,,(pvalue)
)

oCNREOHOL RO
o

-7 -6-5-4-3-2-1012 3456 -4 3
log,(FoldChange)

B

GSE 41328

20-1 0 1 2
log,(FoldChange)

2.3 DDP MizhtkAMERE X HCT8 5 HCT8/
DDP 1 7 AR BE DDP 43 72 h, 25 R B, b &
DDP i Ji i 4% /i, HCTS/ DDP 4 il i 17 115 % ' %
T HCTS 4fijifu (P <0.05) (& 3A), HCT8 } HCTS/
DDP %} DDP ()25l e B 1C5, (B 4350 R (1. 62 +
0.36) pg/mLAI (7. 68 £0.72) pg/mL( & 3B) , i 2§
TEECh 4. 74, 35 B] HCT8/DDP Tiif 2 #: R 4

2.4 HRANFEXWIIE 8 5 % 4l 4K
5 HCT8 5 HCT8/DDP ) mRNA FikiZ KahH s
BRI AR AL R AT 52 e (2 2) o 43P i
7, VCAN .COL5A1 MMP1 .BGN #£ HCT8/DDP th 3
ik T HCTS, Bk £ 4 Fp 5 R #E 17 30k, &
qRT-PCR Al Fi& mRNA kK-, & BUARXS T 1
WIHZE AN, CRC 20l b VCAN k34, HAE
DDP i 245 240 Jifd Hh 19 3% 35 5 T CRC 5 A bk 40 i ;
Western blot 253 5 qRT-PCR 5 —3 (K 4),
I, PR VCAN JER AT I 225050

2.5 VCAN 5IfR$E % UALCAN $dfi % #x
if), iR VCAN f) mRNA 7KP-7E CRC 4141 rh i 3
TIEHAFIEAIZL (K SA) ; Kaplan-Meier A= 4773 #7
53R 7R, VCAN fm3RI8 0Y 3 B 1 22 19 SR AF
] (overall survival, OS) 5 JC & K& 4= 7 B} [E] ( recur-
rence free survival ,RFS) (& 5B .5C) . BlJG, &1 T
VCAN K35 5 MR AEFI TG B9 KR, 45 R R,

GSE 44076

3 4 -8 -6 4

-4 -2 0 2
log,(FoldChange)

C

E 1 DEGsHj%35!
Fig.1 Identification of DEGs

A; DEGs volcano plot; B: Differential gene PPI network; C: Hub gene screening.
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Enrichment score

A CCK-8 examination of cell viability between drug-resistant and parental strains; B: ICs, analysis of parental and drug-resistant strains; * P <
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Fig.2 GO analysis and KEGG analysis
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A: GO enrichment analysis; B; KEGG enrichment analysis.
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Fig.3 Detection of HCT/DDP resistance in colorectal cancer

0.05,""P<0.01, """ P<0.001 vs HCT8 group.

R2 BRAFSWPRFAEINM MA@ OEENENRE

Tab. 2 Relative expression of core genes between parental cells and drug-resistant cells in transcriptome analysis

Genes log, (Fold Change) P value Genes log, (Fold Change) P value
SPPI1 -Inf <0.01 MMP1 4.273 <0.001
VCAN 1.788 <0.001 MMP3 -Inf =0.05
SULF1 —-4.452 <0.01 CTHRC1 —3.437 =0.05
TIMP1 0.607 <0.001 CXCL1 -4.974 <0.001
AGT 0.224 =0.05 CXCLS5 —-14.482 <0.001
COLIA1 0.302 =0.05 CXCL12 -Inf =0.05
COLI2A1 -0.987 =0.05 THBS2 Inf =0.05
BGN 1.750 <0.001 COL5A1 4.816 <0.001
COLITA1 -Inf =0.05 COL5A2 -0.235 <0.001
COLIOA1 1.666 0.779 COL1A2 -0.243 =0.05
Inf; Infinity; -Inf:Infinitesimal.
VCAN ik 5 R AE T HM S AL R SDSE),

PREFAER) CRC R E B2/ RES F1 OS 35 A (

2.6 VCANERINGEIRE i Bt ey ik
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Fig.4 Validation of the expression of screened gene

A qRT-PCR detection of gene transcription levels in normal intestinal mucosal cells and CRC cells; B: qRT-PCR detection of gene transcription lev-

els in CRC cell parent strains and DDP resistant strains; C; Western blot detection of VCAN expression levels in normal intestinal mucosal cells, CRC

cells, and DDP resistant cells; a; NCM460; b: HCT8; ¢: HCT116; d: HT29; e;: HCT8/DDP; * * P <0.01,* * * P <0.001 »s NCM460 group;™ P <

0.01," P <0.001 vs HCT8 group.

B VCAN(204619_s_at)
A
Expression of VCAN in COAD based on Sample types 10— HR=1.65(1.34-2.02)
100 logrank P=1.5¢-06
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8 or i Z06-
= i)
S0 | E
g £ 04 -
£ 40
=] L
g 0.2 “Expression
= quh
20 0= e I I I
0 50 100 150 200
0 . Time(months)
Normal(n=41) Primary tumor(n=286) Number at risk
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Fig.5 Clinical value analysis of VCAN

c VCAN(204619 s at)
1.0~ HR=1.55(1.24-1.94)
logrank P=0.000 11
0.8 -
:2‘046 -
Z
_:g
204 -
[
02 “Expression
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0~ hieh | I I
0 50 100 150 200
Time(months)
Number at risk
low 998 465 108 11 2
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01.0 2.5 5.0 7.5 10.0 12,5

A: The transcription level of VCAN in CRC tissue was higher than that in normal mucosal tissue; B Patients with high VCAN expression had poorer

0S; C. Patients with high VCAN expression had poorer RFS; D Forest plot of OS, HR values, and P values under different clinical variables; E: Forest

plot of OS and RFS values and P values under different clinical variables.



ZMEMKFF®  Acta Universitatis Medicinalis Anhui 2025 Apr;60(4) - 629 -

7E HCT8 rhifii#s VCAN [ 838K, 56 4 5 4100 R
1R (OE) 522 X B4 (NC) , Western blot 24
RRW] VCAN i RIB 2 (B 6A) o XF Bl e Gu 1)
YR 53 HIAE 0.24 48 96 h FEATHEFE RE S A, 45 2R
7% VCAN £ F2 3K 0% 240 i 16 5 oE 07 o 25 30, .22
FAGEIE X (P <0.05) (& 6B) ; CCK-8 %45l
1 FRIK VCAN 5 4 i) 25 Wy o vk A8 Ak, AR R ik
Ji DDP 4385 , VCAN 5o 3835 4 i i 245V W 5 s T
XTHRZH, 2 A G F R L (P <0.05) (& 6C),
ICs, AL R 0, X BE 4] 1C {E M (3.47 £0.81)
pg/mb,[fii VCAN 3 33K 41 1C fH M (7. 68 £0.72)
g/ mbL B0 FRZH i T, 2 A St B L (P <
0.05) (Kl 6D),

2.7 g3k VCAN XHRUA TR  f H L
YO AAE I DDP 375 3 WA 12, 25 SR R, i 3R
ik VCAN JL[H 5, 5XF R AH EL , VCAN 3o 3k 41 fifg
AT TCH] R A8 7E = W BE DDP (50 pg/ml) 4k
R, VCAN b 2R 58 200 B i 3 T 2%k 25 AT, o) BR 4
5 VCAN 3 R 3K 4 09 98 12 2 430 5l Ry (59.26 +
2.51)% F1(26.01 +2.73) % , XSLLERFEH o3

ik VCAN W] B g i/ DDP 755 (4 4 i i 7, DA T 3
A2 (& 7) o

2.8 jd3kik VCAN x4l fa EHAR#2Mm /& HCT8
M b 3k VCAN e [RT LUAS I 240 Ffa J&] 38 43 A5 15
Dl SERANE 8A Jit7R , AT X HRZH , VCAN 3 3%
RHLLT G/ Gy WA M ECR R AR, 40T S 140 i
BRZE b ZRAGIFE (P <0.05), TM7E
DDP fEHF , A0 B XS BE 2L, VCAN 3o ik 4l 4k
T Go/ G, SR AN 5 P A, AL T G,/ M Y 4
MR BT (P <0.05) , X $&78 F i VCAN Kk
Mt ¥ DDP i/ Go/G, Wk (/& 8B) o

2.9 VCAN ;% AKT-mTOR &% FIJf] cBio-
portal i FREL VCAN ik H K, /4% Spearman's
FHRRFORT 0.7 3L, 2453 500 A~ 5 5L
K. KEGG &8 4Hr N, IRX RN FLEET
PI3K-AKT . Wnt { 5@ % (& 9A) . 5 DEGs 1y
KEGG & 80 itk 738 o7 , 45 R 7R PI3K-AKT
W A e 4R, i GEPIA %4fs 4 # 1] VCAN
5 AKT fH5CH:, 5 R FK B TE CRC 41414, VCAN 5
AKT 2IEFC (B 9B) . BT AKT {5538 i 5 40

A NC OE ku B 4r NC *kk
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VCAN 265 o3[
E
=21 *
g
1 -
B-actin 42
0 1 1 1 1
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Fig.6 Exploration of VCAN gene function

A Western blot detection of overexpression of VCAN effect; B: CCK-8 method was used to detect cell proliferation; C; CCK-8 detection of cisplatin
resistance; D; ICs analysis of NC group and OE group; * P <0.05,* * * P <0.001 s 0 h group; P <0.05,**P <0.001 »s 0 pg/mLgroup; 22 P <

0.01 vs NC group.
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KRR AKT . mTOR B w6 2 Ak 4 BH I 33 (
9C), #£ 7~ VCAN HJ fig i 17 AKT-mTOR 3f % i i3
CRC 41 i 558 5 24 o

3 g

HrE CRC &k 28 5 JE A 2 BLZ AR TR
#O FEIGR S, CRC B — L3677 Iy Sl N
DL DDP Jy 3Ll fey7 " o SR, BEFF DDP JR YT 1
PEAT , —LL g 40 it w] RE P A R 25, S BORITRCR
BETFE, DDP i 24 9% & 22 Rl il 2 [6) 7 1T 9 2%
R A FEAE S A RNA X5 G AT Y 9 425 L 41 i ) ik LA
T A5 53 B ) S s

VCAN & —Fh K 7r 75 8 B, 7240 i A1 Jik
Ji (extracellular matrix, ECM ) & % 5 45 44 H ¥y T &
HEM M, VCAN ke i 45 14 3 H g 5 oAt
ECM 73 AH 5.AE T, 15 200 M &b 5 5 (%) 25 i A 2%
S VCAN 55 22 JE R B 6 R 2 D), T
T 53 W) 40 1 285 B R AR 9o 200 i 1) S % RN T o
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Fig.7 The effect of overexpression of
VCAN on the apoptosis of HCTS cells
A Flow cytometry detection of DDP
induced cell apoptosis; B: Apoptosis rate of
VCAN overexpressing cells after DDP treat-

ment; * " * P <0.001 vs NC group.
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477X 25 CRC R JBAIRZE 2~ Ik, VCAN
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HE A A W05 B 7 0 A i i s, AHER T 1E
WG AL 4141, VCAN £ CRC A4 323k, W
Ja ,RNA-seq FbXF 25 R 7R, 5 CRC 25 A Bk 41 i 4
I, CRC Tif 254541 i HCT8/DDP H1 VCAN ik 2%
FE. Rk E5E VCAN £ CRC K J& 5 25
PIFET ¥ VCAN o Ik Fokife e 2 HCTS 4H i,
SEELAE HCTS JEA MR H it 323k VCAN, §H %6 R H
CCK-8 F 0 241 My 384 78, & I 4d F2 3k VCAN ] i i
HCTS 4 fifg 384 58 . %% Y 1% 40 i Jin A [R] ¥k B DDP
J&i il 3 CCK-8 A6l 41 i 34 48 , 45 & i X il e AR
G3HT 2R T S 20 R SR o A E SR A SR R AR
TBAPEXT IR, VCAN 3 3Rk B 2158 T CRC 4 g X
DDP YTt 2 1, 3508 /0 7 DDP 5 S ) 40 M I T A
Go/G, HHIBHHA

E— 25 A Y5 B 2= T, VCAN AJ Gl i
AKT {5538 J& R E W Dfig. AKT Jj& PI3K-AKT-
mTOR 3 % A A% O 2 R 53, 05 538 B TE AL 4 i
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Bioinformatics analysis of VCAN as a

key target in colorectal cancer cisplatin resistance
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Abstract Objective To predict and validate key targets for cisplatin (DDP) resistance in colorectal cancer to
provide more options for precision medicine in clinical treatment. Methods  Differentially expressed genes
(DEGs) between normal colonic mucosa and colorectal cancer( CRC) were screened from the gene expression om-
nibus( GEO) database. Key genes were identified using the STRING database and Cytoscape software. DEGs were
subjected to enrichment analysis using the gene ontology ( GO) and kyoto encyclopedia of genes and genomes
(KEGG) databases. Key targets were validated through RNA-seq, qRT-PCR, and Western blot. The versican
(VCAN) gene overexpression vector was transfected into human ileocecal colorectal adenocarcinoma cell line
HCT8, and cell viability was assessed using the CCK-8 assay. Flow cytometry was used to assess apoptosis and cell
cycle distribution. qRT-PCR and Western blot were performed to detect mRNA and protein levels of the target
genes. Results In this study, 118 upregulated DEGs and 146 downregulated DEGs were identified from the GEO
database. DEGs were mainly enriched in extracellular matrix degradation, extracellular matrix organization, and the
phosphoinositide 3-kinase ( PI3K) -protein kinase B ( AKT) signaling pathway. Based on protein-protein interaction
network analysis, 20 hub genes were identified. By comparing the transcriptome sequencing results of the HCT8 pa-
rental strain and DDP-resistant strain, the VCAN gene was further selected. In CRC tissues, the expression level of
VCAN was higher than that in normal colonic mucosa, and patients with high VCAN expression had shorter overall
survival (OS) and recurrence free survival (RFS) times. Overexpression of VCAN in CRC cells promoted cell pro-
liferation (P <0.05), increased resistance to DDP, reduced DDP-induced apoptosis (P <0.05), and G,/G,
phase arrest (P <0.05) ; upregulation of VCAN activated the protein kinase B ( AKT) -mammalian target of rapam-
yein (mTOR) signaling pathway. Conclusion Bioinformatics and transcriptome sequencing identified VCAN as a
key target gene for DDP resistance in CRC, potentially promoting CRC progression and DDP resistance by regula-
ting the AKT-mTOR pathway.

Key words VCAN; cisplatin; bioinformatics; transcriptomic sequencing; AKT-mTOR signaling pathway ; chemo-
therapy resistance
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