MR #7E  20244F2H28 0 45494 421

HitFss w

IDHI B 7E FF P9 JE 45 98 40 il HuCCT1 #5517 52 ¥ B9/ B
B EH A AL

WEAY, FFHRT, PR, RWHEY, TR, wmTY

AR R R F IR B A B B AR R, AR 3500045 IR PARZAE A R KA F I BORPEM T8 S0 50 = /4w
BIEGLERE, FREAEMN 3500005 A ERRFEILIGIRE 2B, WMEMRM  350004; “fREA JLEEERL OIS,
EHEARM 350011; TR ENREERE, MEmM  350001; FREAILEER, MEfmEM  350011; "fREER K
[} Ja8 P2 Bt it 2 IO A R B S e R ARl AR N 3500015 S48 BE RN AL e vk i 28 B 3R i L sl s, AR
M 350108

[(FESZES] R7358 [CHEHRERD] A [DOI] 10.11855/.issn.0577-7402.2561.2023.0731

[FRA]  ASCA R A5 WA 25 w58

[BIAZAST] MRELE FF, MU, 5. IDHI I F TR P IHE 40 HuCCT1 3451 -5 3588 Hr (4 I B AR5 B (7], il 42 s 24
5, 2024, 49(2): 194-203.

[KFm HEA]  2022-12-08 [RFBH] 2023-04-06 [EZHH] 2023-07-31

EE] BH B Smeam il & 1(IDHD e P IR ((CCA) AN HuCCT1 3458 5 154 H 9 VR H S T RE A 431
ML, 3% RH CRISPR/Cas9 3 H 444 RA 3 IDH T HE PR @ik i) HuCCT1 A (HuCCT1™" ) ; CCK-8 AT I i s
I5AG I IDHT B A A HuCCT1(HuCCT1VT) 41 Il A HuCCT 1™ 41 I (34 A 775 20 BRI AN Transwell 525646 41 it i) 12 7%
FUZZEBE )] ; Western blotting Kl 41 it 57 [8] B % Ak (EMT) A OC B 1 E-¥5%5 85 11 (E-cadherin) . N-#5%5 8 1 (N-cadherin) , 7
JEHE 1 (Vimentin) . F&7 4 J8 25 1 BE-9(MMP-9) . Wnt3a, B-HEIREE [ (B-catenin) ALK, AEWIME B F k4T Lk
Pl HuCCT1 4 (1) 7% SR AT T 25 5, Western blotting S iiF % st 41 {7 BB EAHOCEE IRk, R 5 HuCCT1 4B L,
HuCCT 1™ 4l g 458 A1 v BT i H B B/ (P<0.08), BHEFFE G,/M HAZIN ) EL A5 BH 8 38 i (P<0.01), KR A1 &% B i,
[ A% (P<0.01), iEF240%L H (P<0.001) FI4Z 224N %L H (P<0.05) B Wi /b 5 qRT-PCR KIS 5 7R, HuCCT1™ 41 i
IDHI, Vimentin, MMP-9 Fl{H15 G,/M W B FE A 22 [H Cyclin A2, Cyclin BI J% CDKI mRNA 2% 3K 7K - (P<0.05), 4%
E-cadherin 1Y) CDHI mRNA F2iA 7K - F+ 5 (P<0.01); Western blotting K45 5 7R, HuCCT 1" i it 1 E-cadherin 315 7K
T+ %5 (P<0.05), N-cadherin, Vimentin 2 MMP-9 & [ & ik 7K F [ Ik (P<0.05), %% 541l )3 45 R /8 , HuCCTIV™ 5
HuCCT1 ™" 1EAE 1476 1 2 57 32K KK (DEGs) ;. FE AR (GO) 23 ks iR DEGs b B 4R (ERAE Y . RIS 54545
MM SR AR Y2t B 5 KEGG il 0 i 1A DEGs 2 3% 5 45 7F Wnt, MAPK, Rapl. Hippo. TNF %555 il 41 iy 48
FE RS AL B VA (5 5 % . Western blotting SIFZ5 SR v, 5 HuCCTI A, HuCCT1™" 41l Wt {5 53 I 1)
Wht3a Fl B-catenin 2 [1 ik K- FRAK (P<0.05) . 451  IDHI FER S 5% iICCA 4 HuCCT1 iR . 1228 I EMT i3 2,
HALH ] BE- 535 Wit/ B-catenin {5 538 A 56

[EEIR] PN, SirEmiiag; 4T, JMR5E,; Had

The biological function and mechanism of IDH1 gene in intrahepatic cholangiocarcinoma cell HuCCT1
Lin Mei—]ial’z, Lei Yu—(ling2’3'4, Ye Zhou-]iez's, Zhu Li-PingZ’é, Wang Xin-Rui”’, Huang Xiong-FeiI's*

'Department of Pathology, School of Basic Medical Sciences, *College of Clinical Medicine for Obstetrics and Gynecology and Pediatrics,
Fujian Medical University, Fuzhou, Fujian 350004, China

*NHC Key Laboratory of Technical Evaluation of Fertility Regulation for Non-Human Primate/Fujian Maternity and Child Health
Hospital, Fuzhou, Fujian 350000, China

(E2WA] fmdd B AR (2022)01662)
MEEEN] MOet:, BIEpsA, F2NGHFIERE R B DGR DT
[BfEEH] T0%, E-mail: wankru@sjtueducn; B &, E-mail: xiongfeihuang@fjmu.edu.cn



Med]J Chin PLA, Vol. 49, No. 2, February 28, 2024

*Department of Cardiac Surgery, Fujian Children's Hospital, Fuzhou, Fujian 350011, China

SFujian Maternity and Child Health Hospital, Fuzhou, Fujian 350001, China

"Medical Research Center, Fujian Maternity and Child Health Hospital, Affiliated Hospital of Fujian Medical University, Fuzhou,
Fujian 350001, China

*Key Laboratory of Gastrointestinal Malignancy of Ministry of Education, Fujian Medical University, Fuzhou, Fujian 350108, China

"Corresponding author, Wang Xin-Rui, E-mail: wanxiru@sjtu.edu.cn; Huang Xiong-Fei, E-mail: xiongfeihuang@fjmu.edu.cn

This work was supported by the Natural Science Foundation of Fujian Province (2022]01662)

[Abstract] Objective To explore the role and possible molecular mechanism of Isocitrate dehydrogenase 1(IDH1) gene in
proliferation and migration of intrahepatic cholangiocarcinoma (iCCA) cell HuCCT1. Methods HuCCT1 cells with IDHI gene
knockout (HuCCT1™"""") were constructed by CRISPR/Cas9 gene editing technology. To investigate the capacities of proliferation,
migration and invasion of HuCCT1"" (HuCCT1 cells with wild-type IDHI gene) and HuCCT1"™""" cells, assays of CCK-8, clone
formation, scratch and transwell were performed. Western blotting was used to detect the expression levels of epithelial-mesenchymal
transition(EMT) associated proteins E-cadherin, N-cadherin, Vimentin, MMP-9, Wnt3a and 3-catenin in two groups of cells. The
transcriptome sequencing data of HuCCT 1" and HuCCT1"™""""cells were analyzed by bioinformatics methods, Western blotting was

Compared with HuCCT1"" cells, HuCCT 1" cells
showed the number of proliferation and clone formation significantly reduced (P<0.05), the proportion of cells blocked in G,/M

used to verify the expression of signaling pathway-related proteins. Results

phase was significantly increased (P<0.01), the rate of scratch healing was significantly decreased (P<0.01), and the number of
migrated cells (P<0.001) and invaded cells (P<0.05) was significantly reduced. qRT- PCR assay showed that the expression levels of
IDH]1, Vimentin, MMP-9 and genes related to the regulation of G,/M cycle proliferation, Cyclin A2, Cyclin BI and CDKI mRNA were
down-regulated in HuCCT1™"" cells (P<0.05), and the expression of CDHI mRNA encoding E-cadherin was up-regulated (P<0.01);

llDle/'

Western blotting assay showed that the expression level of E-cadherin in HuCCT cells was significantly increased (P<0.0S), and

1T cells.

the expression level of N-cadherin, Vimentin and MMP-9 protein was significantly decreased (P<0.05) than that in HuCCT
Data of transcriptome sequencing revealed 1476 differentially expressed genes (DEGs) between two groups of HuCCT1 cells. Go
enrichment analysis showed the DEGs were significantly enriched in cell biological processes associated with inflammatory response,
cell signaling and cell metabolism. Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway analysis suggested that the DEGs
may be involved in some signaling pathways such as Wnt,MAPK, Rap1, Hippo and TNF, which are closely related to the regulation of
proliferation and invasion of tumor cells. Western blotting verification results showed that compared with HuCCT1"" cells, the

1" cells was significantly decreased (P<0.0S). Conclusions

relative expression of Wnt3a and B-catenin proteins of HuCCT
IDHI gene may participate in the control of biological functions of HuCCT1 cells, including cell proliferation, migration, invasion and
epithelial mesenchymal transition. The mechanism may be related to the activation of the Wnt/3-catenin signaling pathway.

[Key words] intrahepatic cholangiocarcinoma; isocitrate dehydrogenase 1; cell migration; cell invasion; transcriptome
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