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Abstract

Liver cancer is a common malignant tumor. The incidence rate of primary liver
cancer is the fourth in the world, and the mortality rate is the third. China is a major
country of liver cancer, accounting for 45%-55% of the world's incidence rate, seriously
threatening patients' health and life. In recent years, the overall treatment level of liver
cancer in China has reached the level of developed countries in Europe and America.
However, the reasons for recurrence and metastasis of liver cancer have not been fully
elucidated. Therefore, exploring the molecular mechanism of liver cancer recurrence
and metastasis is of great significance for developing new treatments and improving
patients' prognosis.

Protein tyrosine phosphatase PTP-PEST is encoded by the PTPN12 gene, and its
abnormal expression or decreased activity is closely related to a variety of diseases.
Currently, there are very limited reports on the role of PTPN12 in the occurrence and
development of liver cancer. Through analysis of the GEPIA and Kaplan-Meier Plotter
databases, we found that high expression of PTPN12 is associated with a shortened
overall survival period in hepatocellular carcinoma (LIHC) patients, indicating that
high expression of PTPN12 is a prognostic risk factor for LIHC. This finding has
prompted us to carry out related mechanism research at the cellular level.

In this study, the plasmid of PX459-PTPN12-sgRNAL1 and PX459-PTPN12-
SgRNA2 preserved in the laboratory were co-transfected into HepG2 cells. HepG2 cell
lines with PTPN12 knockout were successfully obtained by purinomycin screening,
Western Blot, PCR and gene sequencing. Through clonal formation experiment, CCK-
8 experiment, live cell counting experiment, cell suspension drops experiment, periodic
detection and other experiments, we found that the proliferation ability of HepG2 cells
was significantly enhanced after knockout of PTPN12 gene. By cell scratch and Trans-
well invasion experiments, we found that the migration and invasion ability of HepG2
cells was also significantly enhanced after deletion of PTPN12 gene. The subsequent
rescue experiment also validated the above results. However, the results of

subcutaneous xenograft experiments showed that there was no significant change in
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tumorigenic ability in immunodeficient mice implanted with PTPN12 gene knockout
cells compared with HepG2 wild-type cells. RNA-Seq results showed that PTPN12
gene deletion affected Pathways related to EMT, cell growth and proliferation, and cell
migration and invasion. Finally, Western blotting was used to verify relevant signaling
Pathways, and we found that PTPN12 gene affects cell proliferation, migration and
invasion by regulating JNK, Cadherin, FAK and other signaling Pathways.

In summary, we successfully generated HepG2 cells with PTPN12 knockout. The
characterization results in vitro showed that the proliferation, migration and invasion of
HepG2 cells were significantly enhanced after PTPN12 knockout, but there was no
significant change in the tumor-forming ability of HepG2 cells. The present study
preliminarily revealed the role and molecular mechanism of PTPN12 in HepG2 cells,
which laid a foundation for further study of the biological function of PTPN12 in liver

cancer.
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1.1 AR RS & PTP-PEST/PTPN12 iR

1.1.1 A BEERR A MR K 428

AU ERES (Protein phosphatases, PPs) & —387] A LR E AT T LY
BERRBL A Al o e A K B IR BE b I IR R 5, M IR AR S A B T4
TEoK, IS ME S 5 B 25 A RN D B o 2 13 0 191 T Pl 1 4 L P R il A AL e A e
HRBAER, GREARY. B5H-S. RET%E. &V, PPs #INIEARE S
B 3 AR GRIEE ] . A1, BEE DTSRI AR, BIAEIRATAITE PPs BEA] LA
TENIEE 2 T QMM 545 S, RnT DUE N foiids o0 Tk 40 (5 5 4% S0
A, FEREAZEYR, EATNBERRIRE & A B A (Protein kinases, PKs)
A1 PPs JL[EEIERIB, Hrh, BEARERBEIRES (Protein tyrosine phosphatases,
PTPs) 42 HA Z MR R — 38l AT ISR £ B AR PR R B i 4t
PO R IR TREGZH (PTPome) M, GFEREH PTPs R IEME A LKA
FABFE R ZR MG (T Asp MIBERREE, £ T His HUBEIREE) . 7R T E iR
PTPome E i1, £t PTPs i 82 A BRI iR e tE R AL IR =R (pTyr) 7%
FELBERAL, T VHL XURF M PTPs B84 pTyr. pSer Al pThr 5%3E DL AEE H R
Y CEFERRIIEE) LB, HeAh, BT iEPEA SR SRR R, —2t
PTPs [ AE TEZ 401, (HIRER T SR E R B R AL (5 5 5 S AR S Dhael. ot
KLY, 12 PTPs 5ARIMA R, B, MR EMHRE, Kk,
PTPs I CLRCM I R 35 22 (1) 25 M) $E R

R 77 7 A A Z R R FA R 2R Y, B 1 D W IR I 1 22 )y = Fh 8T

(—)E AR £ R R R IR Wi L ( Serine/threonine protein phosphatases, PPP)

R 2 IR R BRI (PPP) 2 —Fike st i A0 B i R 2 &
W27 E IR FE LR, BRI Rt A AR R Ry . i
Y1, WFLBNY PPP 2 AP, B type-1 Al type-2Bl, JEsk, T reRERN T2
FHET) PPP, E—BHITIRESIHTE ST Ser/Thr fFERAFH) = KX ——PPP.
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() EAFRBZRMIREF (Protein tyrosine phosphatases, PTPs)
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PEohae?2 28, () in s S BR Wi BRME CDA5. PTPa. PTPe Al SHP2 ifiid 224 Src 5
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