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SNHG®6 promotes invasion and metastasis of esophageal squamous cell carcinoma
TE1 cells via upregulating ZEB1

WANG Mengjie', LIU Yan', LYU Wei', TIAN Cong', WANG Yu', ZHAO Lianmei’, LIU Lihua' (a. Department of Tumor Immunotherapy;
b. Research Center, Fourth Hospital of Hebei Medical University, Shijiazhuang 050035, Hebei, China)

[Abstract] Objective: To explore the roles and mechanisms of long non-coding RNA (IncRNA) small nucleolar RNA host gene 6
(SNHG®6) in promoting invasion and metastasis of esophageal squamous carcinoma (ESCC). Methods: Real time quantitative poly-
merase chain reaction (QPCR) was used to detect the expression of SNHG6 in ESCC and matched para-carcinoma tissues. Reverse
transcription-polymerase chain reaction (RT-PCR) was performed to detect the expression of SNHG6 in ESCC cell lines (TE1, Yes-2,
Eca9706 and Kyse150). Then, TE1 cell line which harbored highest expression of SNHG6 was used in following experiments. siRNAs
were used to knock down the expression of SNHG6. Clone formation, wound-healing and transwell assay were used to detect the
abilities of proliferation, migration and invasion of TE1 cells, respectively. Western blotting was used to detect the expressions of MMP-2,
MMP-9 and ZEB1 protein before and after knockdown of SNHG6 in TE1 cells. Results: SNHG6 was highly expressed in ESCC tissues,
compared to para-carcinoma tissues (P<0.01). The expression of SNHG6 was significantly decreased after transfection of SNHG6-
siRNA (all P<0.01). The abilities of proliferation, migration and invasion of TE1 cells in si-SNHG6-1 and si-SNHG6-2 group were
significantly lower than those in the control group (all P<0.01). The expressions of ZEB1, MMP-2 and MMP-9 in si-SNHG6-1 and
si-SNHG6-2 group were significantly lower than those in the control group (all P<0.05). Conclusion: SNHG®6 is highly expressed in

ESCC tissues and promotes the malignant biological behavior of ESCC cells. Its mechanism of promoting the occurrence and
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development of ESCC may be related to the upregulation of ZEB1 expression.

[Key words] esophageal squamous cell carcinoma; small nucleolar RNA host gene 6 (SNHG6); zinc finger E-box binding homeobox

factor 1 (ZEB1); invasion; metastasis
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Fig.5 Knockdown of SNHG6 inhibited the invasion ability of TE1 cells(x10)

=

& & g

&e\ ;f*’éé é\éz@ g

MMP2 . - é

wes [ B0

ZEB1 .. - ..“ §
GAPDH ...

201

@ MMP-2
B MMP-9
E)ZEBI

I gk

&
=
&

'P<0.05, "P<0.01 vs Control group
6 B SNHG6 1% i TE1 48ffiTh ZEB1, MMP-2 1 MMP-9 §3R1%
Fig.6 Knockdown of SNHG6 expression down-regulated ZEB1, MMP-2 and MMP-9 expression in TE1 cells

SNHG6 &7 T 4 o {7k 8q13.1 L f] IncRNA , 5
Z BRI R AR R R B DI O, FE LR
SNHG6 i i i #% miR-26a-5p/MAPK6 il $& = H: 1
B IE R R 28 BE 11 s 75 il e A, SNHG6 3@ i W
B miR-26a-5p i 15 E2F7 f 3 k09 78 45 i e
SNHG6 4 7] 38 ok $1 t1] P53 3 A {2 34 Jif 987 41 P ) 384
B TR RN AR 280N, 2 BF 5T UYHIE 52, SNHG6 5
ESCC &3 1)tk 45 e #2  1m Ab 3% 7 L TNM 43 S FIAS
B TS % VIR oG AB AR FALHIAD AN B . AT 5T
B SR T SNHG6 7E ESCC 4 41 J %o} v Je 55 4H 4 vp
[FIZRIETE I, RT-PCR 45 4 i/~ SNHG6 71 ESCC 4141
H 2 S RIRRAS . [FII, Rl ESCC 4l 2 b () R0k
T, Ve 0 e v R TE 1 48 364740 M 26 4 2 T g
WF7E. NER T SNHG6 %} ESCC 41 it 3% 4 25 4 24 47
9B, 7E TEL 40 B o %% 4 FF 53 siRNA DRI
SNHG6 ik . i fifd T fig S5 45 5 27 , (I SNHG6
FIE AT DL A0 TEL 40 1) v BT i IR FIiR 2%
RE 77, % B SNHG6 1F A 1 @ FE K 2 5 ESCC 1 &
R

MMPs (£3.55 MMP-2 & MMP-9) & — 545 {f i
TN IRBE R KR, BRI R E O e R

JB T A S 2 AN AR 2. MMIPs ik B @ 2 i
A0 TR 8 3 IR A, 3 i R A S A% AR
7% JA B 3L B AR M. o BE R W], MMP-2 J%
MMP-9 [f] 51 2 I (i 1E S R0 4 2 (0 2R B 4l
MR 2%, i S EMT k4L, 5 BRE ARG
I K . AHE T Western blotting 45 5 7w , A%
SNHG6 Ji5 TE1 4H ff (Y] MMP-2 F1 MMP-9 3% 7K °F- i
Z TR, & W SNHG6 X} ESCC 4l il {112 B fl % 7 &
KHEIE,

EMT 2 R 422 1 MR AL IR | B2 R AU 31 v B s
B E Bl A 18] Joit 2 Y 1 23 1 e e, b R bR R AR
EMT J 77 A i B AR 2% 0 55 7% 1 1) o 40 i 2,
ZEBI1{E N EMT B 731, (i ik g i3k e 1) 3 22 0K 5))
[R5, TF 9T B, ZEB 1 78 il i L S Y | 45
B o O g o 1) 5 R TR N RS B A O
OV A iff 5T B SNHG6 i i 3% TGF-B/Smad {5 5 1@
PR _E A ZEB1 3RIA , 53 EMT KB it 45 B g
Jefh 1) R AR AR RSB0, ARSI 56 7E ESCC 4f o+ J& 7
SNHG6 %f ZEB1 421 F ()5 7T , Western blotting 4
REIR, mK TE1 4018+ SNHG6 KA J5 , ZEB1 K ik
3 B, YA WA TE ESCC ' SNHG6 5 ZEB1 [ 3R 1A

are



b

EBA, 5. SNHG6 I L il ZEB1 FRikfe it & 5 SR AN TET A 1R 2 AN 52 - 287

)R, SNHG6 @ it _F i ZEB1 % & 23 ESCC
1R BFNFER

g5 b A FUE I AR A S B8 IE B IncRNA SNHG6
i 3t ESCC 41 i 1) v B & i 3B # R 28 66 77, 4l
L B ZEB1 3K 755 MR 41 i EMT & A= i 2
it ESCC MR 28 FI#5%% , N ESCC # R LI IR N
TN PRIETT $& BB 098 7 4 15

(& £ xx #]

[11 SIEGEL RL, MILLER KD, JEMAL A. Cancer statistics, 2020 [J].
CA Cancer J Clin, 2020, 70(1): 7-30. DOI: 10.3322/caac. 21590.
Epub 2020 Jan 8.

[2] ZHANG Y G, LI C, CHEN M. Prognostic value of immunohisto-
chemical factors in esophageal small cell carcinoma (ESCC): analy-
sis of clinicopathologic features of 73 patients[J]. J Thorac Dis,
2018, 10(7): 4023-4031. DOI: 10.21037/jtd.2018.06.26.

[31 NG HY, LI J, TAO L, et al. Chemotherapeutic treatments increase
PD-11 expression in esophageal squamous cell carcinoma through
EGFR/ERK activation[J]. Transl Oncol, 2018, 11(6): 1323-1333.
DOI: 10.1016/j.tranon.2018.08.005.

[4] HUANG X Y, HONG C Q, PENG Y H, et al. The diagnostic value
of serum igfbp7 in patients with esophageal squamous cell carcino-
ma[J]. J Cancer, 2019, 10(12): 2687-2693. DOI: 10.7150/jca.32393.
eCollection 2019.

[5] KAZIMIERCZYK M, KASPROWICZ M K, KASPRZYK M E, et
al. Human long noncoding rna interactome: detection, characteriza-
tion and function[J]. Int J Mol Sci, 2020, 21(3): 1027. DOI:
10.3390/ijms21031027.

[6] LIK, MaY B, TIANY H, et al. Silencing IncRNA SNHG6 suppresses
proliferation and invasion of breast cancer cells through miR-26a/
VASP axis[J]. Pathol Res Pract, 2019, 215(10): 152575. DOI:
10.1016/5.prp.2019.152575.

[7] LIANG R, XIAO G, WANG M, et al. SNHG®6 functions as a compet-
ing endogenous RNA to regulate E2F7 expression by sponging
miR-26a-5p in lung adenocarcinoma[J]. Biomed Pharmacother,
2018, 107: 1434-1446. DOI: 10.1016/j.biopha.2018.08.099.

[8] ZHU Y, XING Y, CHI F, et al. Long noncoding RNA SNHG6 pro-
motes the progression of colorectal cancer through sponging miR-
760 and activation of FOXCI[J]. Onco Targets Ther, 2018, 11:
5743-5752. DOI: 10.2147/0TT.S170246.

[91 SHEN J, HONG L, YU D, et al. LncRNA XIST promotes pancreatic
cancer migration, invasion and EMT by sponging miR-429 to mod-
ulate ZEB1 expression[J]. Int J Biochem Cell Biol, 2019, 113: 17-
26. DOI: 10.1016/j.biocel.2019.05.021.

[10] YANG X Z, WANG Q, DAI W J, et al. Overexpression of zinc finger
E-box binding homeobox factor 1 promotes tumor invasiveness and
confers unfavorable prognosis in esophageal squamous cell carcinoma
[J]. Tumour Biol, 2014, 35(12): 11977-11984. DOI: 10.1007/s13277-
014-2494-8.

[11] YAO J, SHEN X, LI H, et al. LncRNA-ECM is overexpressed in
esophageal squamous cell carcinoma and promotes tumor metastasis
[J]. Oncol Lett, 2018, 16(3): 3935-3942. DOI: 10.3892/0l. 2018.
9130.

[12] ENGREITZ J M, PANDYA-JONES A, MCDONEL P, et al. The
Xist IncRNA exploits three-dimensional genome architecture to
spread across the X chromosome[J]. Science, 2013, 341(6147):
1237973. DOI: 10.1126/science.1237973.

[13] MERCER T R, DINGER M E, MATTICK J S. Long non-coding
RNAs: insights into functions[J]. Nat Rev Genet, 2009, 10(3): 155-
159.

[14] ZHAO S, ZHU H, JIAO R, et al. Prognostic and clinicopathological
significance of SNHG6 in human cancers: a meta-analysis[J]. BMC
Cancer, 2020, 20(1): 77. DOI: 10.1186/s12885-020-6530-3.

[15]LV P W, QIU X G, GU Y T, et al. Long non-coding RNA SNHG6
enhances cell proliferation, migration and invasion by regulating
miR-26a-5p/MAPK6 in breast cancer[J]. Biomed Pharmacother,
2019, 110: 294-301. DOI: 10.1016/j.biopha.2018.11.016.

[16] LIANG R, XIAO G, WANG M, et al. SNHG®6 functions as a com-
peting endogenous RNA to regulate E2F7 expression by sponging
miR-26a-5p in lung adenocarcinoma[J]. Biomed Pharmacother,
2018, 107: 1434-1446. DOI: 10.1016/j.biopha.2018.08.099.

[17] L1 Z, QIU R, QIU X, et al. SNHG6 promotes tumor growth via re-
pression of P21 in colorectal cancer[J]. Cell Physiol Biochem, 2018,
49(2): 463-478. DOI: 10.1159/000492986.

[18] ZHANG Y L, LI R J, DING X L, et al. Upregulation of long non-
coding RNA SNHG6 promote esophageal squamous cell carcinoma
cell malignancy and its diagnostic value[J]. Am J Transl Res, 2019,
11(2): 1084-1091. eCollection 2019.

[19] KAPOOR C, VAIDYA S, WADHWAN YV, et al. Seesaw of matrix
metalloproteinases (MMPs)[J]. J Cancer Res Ther, 2016, 12(1): 28-
35. DOI: 10.4103/0973-1482.157337.

[20] LI S Y, LUO W R. Matrix metalloproteinase 2 contributes to aggres-
sive phenotype, epithelial-mesenchymal transition and poor out-
come in nasopharyngeal carcinoma[J]. Onco Targets Ther, 2019, 12:
5701-5711. DOI: 10.2147/0TT.S202280. eCollection 2019.

[21] O'GRADY A, DUNNE C, O'KELLY P, et al. Differential expression
of matrix metalloproteinase (MMP)-2, MMP-9 and tissue inhibitor
of metalloproteinase (TIMP)-1 and TIMP-2 in non-melanoma skin
cancer: implications for tumour progression[J]. Histopathology,
2007, 51(6): 793-804. DOI: 10.1111/j.1365-2559.2007.02885 .x.

[22] KALLAKURY B V, KARIKEHALLI S, HAHOLU A, et al. In-
creased expression of matrix metalloproteinases 2 and 9 and tissue
inhibitors of metalloproteinases 1 and 2 correlate with poor prog-
nostic variables in renal cell carcinoma[J]. Clin Cancer Res, 2001, 7
(10): 3113-3319. PMID: 11595703.

[23] YANG J, WEINBERG R A. Epithelial-mesenchymal transition: at
the crossroads of development and tumor metastasis[J]. Dev Cell,
2008, 14(6): 818-829. DOIL: 10.1016/j.devcel.2008.05.009.

[24] KREBS A M, MITSCHKE J, LASIERRA L M, et al. The EMT-acti-
vator Zebl is a key factor for cell plasticity and promotes metastasis
in pancreatic cancer[J]. Nat Cell Biol, 2017, 19(5): 518-529. DOI:
10.1038/ncb3513.

[25] VANDEWALLE C, VAN ROY F, BERX G. The role of the ZEB
family of transcription factors in development and disease[J]. Cell
Mol Life Sci, 2009, 66(5): 773-787. DOI: 10.1007/s00018-008-
8465-8.

[26] HILL L, BROWNE G, Tulchinsky E. ZEB/miR-200 feedback loop:

at the crossroads of signal transduction in cancer[J]. Int J Cancer,



288

rp [ R AR IR T Ak, 2020, 27(3)

2013, 132(4): 745-754. DOI: 10.1002/ijc.27708.

[27]1 ZHONG Y, WANG J, LV W, et al. LncRNA TTN-AS1 drives inva-
sion and migration of lung adenocarcinoma cells via modulation of
miR-4677-3p/ZEBI1 axis[J]. J Cell Biochem, 2019, 120(10): 17131-
17141. DOI: 10.1002/jcb.28973.

[28] LIU H, WEN T, ZHOU Y, et al. DCLK1 plays a metastatic-promot-
ing role in human breast cancer cells[J]. Biomed Res Int, 2019,
2019: 1061979. DOI: 10.1155/2019/1061979.

[29] TAO L, ZHU Y J, GU Y, et al. ARHGAP25: A negative regulator of
colorectal cancer (CRC) metastasis via the Wnt/beta-catenin path-
way[J]. Eur J Pharmacol, 2019, 858: 172476. DOI: 10.1016/].
¢jphar.2019.172476.

[30] A&, Tk, #2245, LncRNA HCG11 385 if% miR-144-3p/ZEB1
I3 TR B (R R A S R[], v R AR R YT Ak K, 2019,
26(2): 173-181. DOI:10.3872/j.issn.1007-385x.2019.02.006.

[31] WANG X K, LAI Q H, HE J, et al. LncRNA SNHG6 promotes pro-
liferation, invasion and migration in colorectal cancer cells by acti-
vating TGF-beta/Smad signaling pathway via targeting UPF1 and
inducing EMT via regulation of ZEB1[J]. Int J Med Sci, 2019, 16
(1): 51-59. DOI: 10.7150/ijms.27359. eCollection 2019.

(ks HHA]  2019-12-14 [(BEIEHA]  2020-02-16
[(A3c4mig] &t



