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Serum level of IncRNA TUSC? in patients with esophageal squamous cell carcinoma and

its role in promoting tumor cell migration and invasion

ZHAO Ke, GUO Yugang, HUO Zheng, MA Guohui, ZHANG Gui, XING Yuxin, XU Qian
Henan Provincial Engineering Laboratory of Insect Bio-reactor, Nanyang Normal University, Nanyang 473061, China

Abstract: Objective To investigate serum levels of long non-coding RNA (IncRNA) TUSC7 in patients with esophageal
squamous cell carcinoma (ESCC), its association with clinicopathological parameters and its role in promoting tumor
metastasis and invasion. Methods Serum samples were collected from 60 patients with ESCC admitted between January, 2017
and May, 2019, with 60 age- and gender-matched healthy subjects as the control group. Serum level of TUSC7 in ESCC patients
and its expression in 4 ESCC cell lines was detected with RT-qPCR. The association of serum TUSC7 level with the
clinicopathological features of the patients was analyzed. KYSE-30 cell models with TUSC7 overexpression or knockdown
were established, and the proliferation of the cells was examined with MTT assay and their migration and invasion were
assessed using wound healing and Transwell assays. Western blotting was used to detect the cellular expressions of the
proteins associated with epithelial-mesenchymal transition (EMT). Results The patients with ESCC had significantly lower
serum TUSCY level than the healthy control subjects (P<0.05). The ESCC cell lines also expressed lower levels of TUSC7 than
normal cells (P<0.05). Serum TUSC7 level was negatively correlated with tumor staging, lymph node metastasis and
infiltration (P<0.05) but was not significantly correlated with other clinicopathological parameters in ESCC patients. In the in
vitro cell experiment, overexpression of TUSC7 in KYSE-30 cells significantly inhibited cell migration and invasion (P<0.05),
enhanced the expression of the EMT marker protein E-cadherin and lowered the expressions of N-cadherin, Vimentin and
MMP9 (P<0.05); knocking down TUSC? in the cells produced the opposite effects. Conclusion The down-regulation of TUSC7
expression in the serum of ESCC patients and in ESCC cell lines is associated with the metastasis of ESCC and promotes tumor
cell migration and invasion by promoting EMT, indicating the potential of serum TUSC7 level as a molecular marker for
diagnosis, treatment and metastasis monitoring of ESCC.
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Fig.1 Serum TUSC? level in ESCC patients and normal control group detected by RT-qPCR. A-C: The amplification
and melting curves and the melt peak of RT-qPCR for 30 clinical samples (10 control and 20 ESCC cases); D: Scatter

plot showing relative serum TUSC7 level in ESCC patients and normal control group;

2 method was used to

measure the relative TUSC7 expression. Data are presented as Mean+SD (***P<0.001).
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Fig.2 Relative expression of TUSC7 in normal esophageal epithelial cells and ESCC cell lines detected by RT-qPCR.

A-C: The amplification and melting curves and the melting peak of RT-qPCR; D: Comparison of the relative
expressions of TUSC7 in ESCC cell lines and het-1a cells. Data are presented as Mean+SD (**P<0.01 vs Het-1A ; ***P<

0.001 vs Het-1A; n=3).
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Tab.1 Correlation between serum TUSC7 level and clinicopathological characteristics of ESCC patients

LncRNA TUSC7 subgroup
Variable n P
Low (30) High (30)

Age (year)
<60 41 20 (66.7%) 21 (70%) 0.781
>60 19 10 (33.3%) 9 (30%)

Gender
Male 40 21 (70%) 19 (63.3%) 0.583
Female 20 9 (30%) 11 (36.7%)

Smoking status
Never 18 8(26.7%) 10 (33.3%) 0.573
Ever/current 42 22 (73.3%) 20 (66.7%)

Alcohol consumption
Never 11 5(16.6%) 6 (20%) 0.738
Ever/current 49 25 (83.4%) 24 (80%)

Eating habits
Hot 33 16 (53.3%) 17 (56.7%) 0.792
Cold 27 14 (46.7%) 13 (43.4%)

Tumor location 0.602
Upper/middle esophagus 26 12 (40%) 14 (46.7%)
Lower esophagus 34 18 (60%) 16 (53.3%)

Tumor stage 0.04
I-I1 43 18 (60%) 25 (83.3%)
HI-1v 17 12 (40%) 5(17.7%)

T status 0.001
T1/2 20 4 (13.3%) 16 (53.3%)
T3/4 40 26 (86.7%) 14 (46.7%)

Lymph node metastasis 0.001
NO 29 23 (76.6%) 6 (20%)
N1-N3 31 7 (23.4%) 24 (80%)
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Fig.4 Relative expression of TUSC7 in KYSE-30 cells with TUSC7 overexpression or knockdown was detected
by RT-qPCR. The amplification and melting curves and the melting peak are shown in A-C and E-G, D, H:
Comparison of TUSC7 expression at 24 and 48 h after transfection of the cells with pLenti-TUSC7, pLenti-NC,
si-NC or si-TUSC7 (*P<0.05; **P<0.01; ***P<0.001; n=3).
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KYSE-30 cells. A, E: Migratory capacity were detected by wound-healing assay at 24 h and 48 h after transfection(x10); (C, G) Invasion
cells were detected by Transwell assay (Original magnification: x100); (B, D, E H)Invasion rate and wound healing rate between pLenti-

TUSC7 and pLenti-NGC; si-NC and si-TUSC7? respectively. (*P<0.05; **P<0.01; n=3).
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Fig.7 Effects of TUSC7 over-expression or knockdown on expression of EMT-related proteins in KYSE-30. A, C: Western
blotting for MMP-9, E-cadherin, N-cadherin, and vimentin, with GAPDH as the loading control; B, D: Statistical analysis of
the protein expressions (*P<0.05; **P<0.01; ***P<0.001; n=3).
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