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[ Abstract | Objective To explore the effect of ten-eleven translocation family 1 ( TET1) gene
expression on the migration and invasion of lung cancer cells and investigate its underlying mechanism.
Methods The expression level of TET1 gene in normal human bronchial epithelial (HBE) cells and lung
cancer cell lines (H460, H358, 95D and LTEP-a-2) was detected by quantitative RT-PCR. The effects of
different expression level (overexpression and knockdown) of TET1 gene on the migration and invasion ability
in lung cancer cells was analyzed by wound healing experiment and Transwell assay. The mRNA and protein
expression levels of downstream regulatory gene B-catenin ( CTNNBI1) and MMP7 were detected by
quantitative RT-PCR and Western blotting to determine the possible signal pathway. Results The expression
level of TET1 gene was decreased in lung cancer cells compared with normal HBE cells (P<0.01).
Overexpression of TET1 gene significantly inhibited the migration and invasion of lung cancer cells, while its
knockdown enhanced the invasion and migration abilities of lung cancer cells (P<0.01). The mRNA and
protein expression levels of CTNNB1 and MMP7 were decreased after TET1 overexpression, while the mRNA
and protein levels of the 2 molecules were increased after knockdown ( P<0.01). Blockade of CTNNB1 by its
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inhibitor significantly diminished the effect of TET1 on the migration and invasion of lung cancer cell lines.

Conclusion

The expression level of TET1 is down-regulated in lung cancer cell lines. TET1 gene may

inhibit the migration and invasion of lung cancer cells mainly through Wnt/B-catenin signaling pathway and its

key downstream genes CTNNB1 and MMP7.
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KKE TR, i T4t TETL SL[H J5 CTNNBL . MMP7 %
F J mRNA ik K- BT, GESE TET1 3R 32k K
A DI HR JiE LR CTNNBL \ MMP7 1 3 35 7K - i i
0, BT CTNNBI ,MMP7 4 Wnt/B-catenin {55 5l
Y E B, T Wt/ B-catenin {555 [ W P iR
R R A E sk — Y AT TETI
XoF Jii 6 40 BT A% FR 28 68 7 A4 A F AT e 32 22



http : //aammt. tmmu. edu. cn

SR E KRR, 2020,42(13) 1285

LA Wt/ B-catenin {5538 B A9 45 5 , (HAH AR AL
AT e E— 2T UESE o

K-ras il 1 #01i] TET1 2235 e #F DNA H 34k &
MG A . PE—2BHLRIWTY & B, TET1 T 4
Ja T P ECRELE I L K G 3 7 X1 TETL 3>, %2
AL A KT RRARR , FE Ak AT T g8 DT e 35035 TR e 5
VR . TET1 FRak ¥k &2 J5 nl LAE S 30 9 JiE R 50T e 1k
FFP0H 0 B A k. $R78 TETL 4y 31 DNA £ H
JEAL L Koras A 5 0 20 10 A P 5 4L b 28 56 1 32 (9 3R
B RHESE F W, TETL 36 0] i 53 45 4 p53 . NF-
kB S5 {553 S P OCHE L R ) S s 7 X SR O
ALK T T SE A K TR, 412 {68 58 R 32 2k 7K 7 T
5, AT 2 45 42 i 200 ML Py A R R L
BRI R I, TETT A S5 B AL K181 1 3w 4
7525 40 M 38 5 35 5 0 L4 2F A DNA. 5340516 42 25
SR 7 X, TET1 W] 5 5 B 4% B-catenin il
B S i o A KU R R Y EMT i &%
BAWITE K BB T E 5T k8 , TR ATHED . TET1 ] R
3 3 AR B-catenin 3 i 5L R 1 358 Y AL K7, AT S5
FOHL AR BT FE R ek K-, = 5 0l &
RN, JREFRA TR UE—20 [ 58 TETL qnar s
T2 B R A R R Ay L T IR AR S
W5E

25 BT IR, A RFSE 45 R R TET 3 K 7E i 98 40
ek T, TETI JE P78 Ml o BA (535 i 108
LR PO AAE , B S 0 Al s 40 iR RS AR 28 H S Wnt/
B-catenin {3553 B B VI ¢, AT JB 3% 5L DF 9 4
Y HIRE S AU 78 A6 1) BH Bl & A ML
Y/ it HR 2 R R N A T R S P B L E
K, W8 TR I2TT MBS (R A b £ WF5R
B A A TR PR AL 1R JE

S0k

[1] BIRKBAK N J, MCGRANAHAN N. Cancer genome evolu-
tionary trajectories in metastasis[ J]. Cancer Cell, 2020, 37
(1): 8-19. DOI:10. 1016/j. ccell. 2019. 12. 004.

[2] SUNZX, XU X G, HE J L, et al. EGR1 recruits TET1 to
shape the brain methylome during development and upon neu-
ronal activity[ J]. Nat Commun, 2019, 10(1) ;: 3892. DOI;
10. 1038/541467-019-11905-3.

[3] YANG X W, WONG M P M, NG R K. Aberrant DNA methy-
lation in acute myeloid leukemia and its clinical implications
[J]. Int J Mol Sci, 2019, 20(18) : E4576. DOI.10. 3390/
ijms20184576.

[4] ALOIA L, MCKIE M A, VERNAZ G, et al. Epigenetic re-
modelling licences adult cholangiocytes for organoid formation
and liver regeneration [ J |. Nat Cell Biol, 2019, 21(11):
1321-1333. DOI:;10. 1038/s41556-019-0402-6.

[5] ZHANG Y P, ZHANG Y D, CHEN D M, et al. Genome-
wide alteration of 5-hydroxymethylcytosine in hypoxic-ische-
mic neonatal rat model of cerebral palsy[ J]. Front Mol Neu-
rosci, 2019, 12 214. DOI:10. 3389/fnmol. 2019. 00214.

[6] WU H X, CHEN Y X, WANG Z X, et al. Alteration in
TET1 as potential biomarker for immune checkpoint blockade
in multiple cancers[ J]. J Immunother Cancer, 2019, 7(1)
264. DOI:10. 1186/s40425-019-0737-3.

[7] WU J, LI HZ, SHI M M, et al. TET1-mediated DNA
hydroxymethylation activates inhibitors of the Wnt/B-catenin
signaling pathway to suppress EMT in pancreatic tumor cells
[J]. J Exp Clin Cancer Res, 2019, 38(1) . 348. DOI;10.
1186/513046-019-1334-5.

[8] SUP H, HSU Y W, HUANG R L, et al. TETI promotes
ShmC-dependent stemness, and inhibits a ShmC-independent
epithelial-mesenchymal transition, in cervical precancerous
lesions [ J]. Cancer Lett, 2019, 450. 53 -62. DOI: 10.
1016/j. canlet. 2019. 01. 033

[9] KAHN M. Can we safely target the WNT pathway? [J]. Nat
Rev Drug Discov, 2014, 13(7): 513-532. DOI. 10. 1038/
nrd4233.

[10] PATEL S, ALAM A, PANT R, et al. Wnt signaling and its
significance within the tumor microenvironment: novel thera-
peutic insights[ J]. Front Immunol, 2019, 10; 2872. DOI;
10. 3389/ fimmu. 2019. 02872.

[11] WU B K, BRENNER C. Suppression of TETI-dependent
DNA demethylation is essential for KRAS-mediated transfor-
mation[ J]. Cell Rep, 2014, 9(5); 1827-1840. DOI: 10.
1016/]j. celrep. 2014. 10. 063.

[12] FILIPCZAK P T, LENG S G, TELLEZ C S, et al. P53-
suppressed oncogene TET1 prevents cellular aging in lung
cancer[ J]. Cancer Res, 2019, 79(8) . 1758-1768. DOI.
10. 1158/0008-5472. CAN-18-1234.

[13] YOKOYAMA S, HIGASHI M, TSUTSUMIDA H, et al.
TET1-mediated DNA hypomethylation regulates the expres-
sion of MUC4 in lung cancer[J]. Genes Cancer, 2017, 8
(3/4) : 517-527. DOI.10. 18632/ genesandcancer. 139.

[14] COLLIGNON E, CANALE A, AL WARDI C, et al. Immu-
nity drives TET1 regulation in cancer through NF-xB[]J].
Sci Adv, 2018, 4(6): eaap7309. DOI; 10. 1126/sciadv.
aap7309.

[15] PUTIRI E L, TIEDEMANN R L, THOMPSON ] J, et al.
Distinct and overlapping control of 5-methylcytosine and 5-
hydroxymethylcytosine by the TET proteins in human cancer
cells[ J]. Genome Biol, 2014, 15(6): R81. DOI: 10.
1186/gh-2014-15-6-r81

[16] GUO H L, ZHU H Y, ZHANG J, et al. TET1 suppresses
colon cancer proliferation by impairing B-catenin signal path-
way[J]. J Cell Biochem, 2019, 120(8): 12559-12565.
DOI; 10. 1002/ jcb. 28522.

(U5 :2020-02-17 ;& [E] : 2020-03-06)
(BiE EH)



