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Expression of TUSC3 in cervical cancer tissues and its effects on the
epithelial-mesenchymal transition, migration and invasion of
cervical cancer cells

LONG Jinjing, LIU Xingya, XU Mei
(Department of Obstetrics and Gynecology, the First People’ s Hospital of Shuangliu District in Chengdu, Chengdu, Sichuan,
610200, China)

Abstract: Objective To explore the expression of TUSC3 in cervical cancer tissues and its effects on the epithelial—
mesenchymal transition, migration and invasion of cervical cancer cells. Methods Quantitative real-time PCR (qRT-PCR)
was used to detect the expression level of TUSC3 in cervical cancer tissue, and the relationship between its expression and
clinicopathological characteristics was analyzed. TUSC3 overexpressing lentiviral vector (LV11-TUSC3) and control vector
(LV11-NC) were constructed. SiHa cells overexpressing TUSC3 were selected as the LV11-TUSC3 group, SiHa cells in-
fected with the control vector as the LV11-NC group, and those not infected with the lentivirus as the Con group. gqRT-PCR
was used to detect the mRNA expression of TUSC3. Western blotting was used to detect the protein expression of TUSC3,
E-cadherin, N—cadherin, GRP78 and ATF6. MTT test was used to detect the proliferation of SiHa cells. Scratch test was

used to detect the migration ability of SiHa cells, and Transwell test was used to detect the invasion ability of SiHa cells.
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Results The expression level of TUSC3 mRNA was lower in cervical cancer tissue than in tumor—adjacent tissue (P<0.05).

The expression level of TUSC3 had no relation with the age, tumor volume and depth of cervical infiltration of patients (P>

0.05), but was related to the FIGO stage and lymph node metastasis of patients (P<0.05). Compared with Con group and

LV11-NC group, the mRNA and protein expressions of TUSC3 in cells of LV11-TUSC3 group were increased, the expres-

sion of E—cadherin was up-regulated, the expression of N—cadherin was down-regulated, the cell proliferation, migration

and invasion were reduced, and the level of endoplasmic reticulum stress was decreased (P<0.05). Conclusion The expres-

sion of TUSC3 was down-regulated in cervical cancer tissues. Up—regulation of TUSC3 expression can inhibit the prolifera-

tion, migration, invasion and endoplasmic reticulum stress of human cervical cancer SiHa cells. TUSC3 may become a po-

tential target for cervical cancer treatment.
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-192 -

1.1.3 FEZKHF  JH4 17 . DMEM K7 373 G418
g [ 9 [H Gibeo 22wl 5 TRIzol iR W H £5[# QIAGEN
o8 ) 5 3R SRR & A 5% ABLZY F] 5 SYBR pre-
mix Ex Taq I 3257 & A H 78 TaKaRa 2\ 7] ; RIPA
S BCA B e i & \ECL B (A% [ L ifg
7 KA AR A BR 2N 7] PYDF B [ € [ Milli-
pore > a] s MTT 4 H 3 [E Sigma 2 F] ; Transwell /N%E
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F 35 [ BD A A 5 $it TUSC3 4K . 1 E—cadherin 3T
& . $i N—cadherin JL14&  HT GRPT8 {4 T ATF6 $11
PRI H F2E Abcam /A ] .
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L LV11-NC 53591 5 G025 bz 25 L 28 293T 4 fifg ik
HmeE e JF e . R A RSB AR (LVIT-
TUSC3) FIAT FR 2 A (LV 11-NC) 43 515 e A ey 2098
SiHa 20 il , 38 2 G418 §ifi e FR A Fo 5 4, >R FH S A
¢ It % & PCR (quantitative real-time PCR, qRT-
PCR) FIEE [ 5T 9% BN 05 7 (western blotting, WB) 73
KL TUSC3 mRNA FIER ot 19 3k K. EHL
i 23K TUSC3 1 SiHa 4/ 4 LV11-TUSC3 41, J&&
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MR EENY SiHa ZHiA/E >~ Con2H .
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SYBR premix Ex Taq 1355 & 3597 PCR ) W . PCR
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Fig. 1 Expression levels of TUSC3 in cervical cancer tissues
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Tab. 1 Relationship between TUSC3 expression and

clinicopathological characteristics of cervical cancer patients

I AR HAAE  fI% AXTRA = ' P

RS 1.073  0.287
<45 % 32 0.37+0.13
>45 % 36 0.34+0.10

ISP NAN 0.717  0.476
<4 cm 31 0.34+0.13
>4 cm 37 0.36+0.10

FIGO 434 2.595  0.012
I[b-Ta 29 0.39+0.11
Ib-Ma 39 0.32+0.11

WRELEE RS 2384  0.020
G 46 0.38+0.11
H 22 0.31+0.12

B BRI TR 1.791  0.078
<213 31 0.38+0.12
>2/3 37 0.330.11

23 TUSC3EEFEAMARFHRIE 3MHAE
259 20 M9 2 A9 TUSC3 mRNA A X 2 345 2 [HelLa
(0.53+0.21) .SiHa(0.26+0.12) .CaSki(0.35+0.16) ]
1% T AIE 5 2 20 40 i Ak Ectl/E6E7 (1.00£0.17) , 2%
S EA 481 2F s L (F=38.480, P<0.001) ;3 Fh A5
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Fig. 2 Expression of TUSC3 protein in cervical cancer cell lines

24 TUSC3 7 SiHa fa P I FRiE  #EHL TUSC3
FH X 2% 38 &= & K Y SiHa 40 i 9F 47 )5 22 1F 9%
LV11-TUSC3 21 TUSC3 mRNA Hf % % ik & (4.25+
0.31) 5 F LV11-NC 2H (0.96+0.18 ) F1 Con 2H (1.00+
0.15), =5 HA 5T E X (F=708.200, P<0.001).
LV11-TUSC3 41 TUSC3 #& [ A% ik 1 (4.80+0.53)
= T LVI1-NC 2H (1.05+0.22) F1 Con 2H (1.00+0.19)
g B, 22 5 B A 4o 2 B X (F=390.100, P<
0.001) (El3),

TUSC3 |

p—
GAPDH D S s

3 SiHa#i il TUSC3 & & 484t & 3k &
Fig. 3  Expression of TUSC3 protein in three groups of SiHa cells

2.5 LA TUSC3FRiA#NEI SiHa ZHAEIETE A
32553 .5 A, LV11-TUSC3 4 SiHa 4H 11 OD {43
549 (0.54+0.10) . (0.72+0.14) , YK T Con 4H [ (0.65+
0.09) . (1.030.14) ] #1 LV11-NC £ [ (0.68+0.08) .
(0.98+0.16) |, 2 5 H A 4t it 2% & X (F=6.653, P=
0.005; F=12.820, P<0.001)([&4).
2.6 LA TUSC3 i) & SiHa 40 A _E &7 18] R %
£ LV11-TUSC3 41 SiHa 41 i (1) E-cadherin ik &
(4.63+0.52) 125 T Con £H (1.00+0.17) 1 LV11-NC 41
(0.94+0.20) , N—cadherin 3 ik f& (0.29+0.15) ik T
Con ZH (1.00+0.18) FILV11-NC 41 (1.04+0.22) , 25 5%
HA G X (F=394.900, P<0.001;F=51.700, P
<0.001) (& 5),
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LVI1-NC 41 Ik %, *P<0.05,

Note: Comparison between LV11-TUSC3 group and Con group, "P<
0.05; Comparison between LV11-TUSC3 group and LVI11-NC group,
*P<0.05.
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Fig. 4 Effects of up—regulated TUSC3 expression on

proliferation of SiHa cells
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Fig. 5 Effects of up—regulated TUSC3 expression on epithelial—

mesenchymal transition of SiHa cells

2.7 L8 TUSC3 3 i% #) &l SiHa 48 A 59 3 #% #0
272 24 h i}, LV11-TUSC3 4 . Con 41 .LV11-NC
20 SiHa 40 i 14 R IR A1 A% 43 51k (43.2246.13)% |
(89.60+7.15)% . (86.44+7.90)% , LV11-TUSC3 #H .
FURT Con H M LVII-NC 4, 255 B G i2¢ 7 X
(F=133.300, P<0.001) (&l 6A.6B). LV11-TUSC3
4 . Con 41 \LV11-NC 41 2¢ i 5L i B 114 SiHa 20 g %5
43 5 h (28.26+5.33) | (55.00+6.08) . (51.38+5.80)
A, LVI1-TUSC3 4B /> F Con H AT LV11-NC 41,
S HA G2 B X (F=63.760, P<0.001) (&
6C.6D).
2.8 L8 TUSC3 3 i% #]) 4l SiHa 48 fE2 89 I &t I
M  LV11-TUSC3 20 GRP78 ATF6 AH X} ik 1 4
K (0.35+0.13) . (0.40+0.15) , ¥ ik T Con 4
[ (1.00+0.22) . (1.00+0.19) ] F1 LV11-NC £H [ (1.04=
0.23) .(0.98+0.16) |, 22 H ¥ H A Gt it 27 2 L (F=
38.080, P<0.001;F=41.380, P<0.001) (& 7).
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2 (A) 40 B XIJR 52 36 46 U SiHa 40 A 3T 45 6 77 5 (B) & 41 KR &4 % 5 (C) Transwell 525546 1 SiHa 28 f 12 22 66 77 5 (D) & 41 5 31 24 Ji 40
. LVI1-TUSC3 4 5 Con 41 %, "P<0.05;LV11-TUSC3 4 5 LV11-NC 4 I % ,*P<0.05.

Note: (A) The migration ability of SiHa cells detected by scratch test; (B) Comparison of healing rates; (C) The invasion ability of SiHa cells detect-

ed by Transwell test; (D) Comparison of cells across basement membrane. Comparison between LV11-TUSC3 group and Con group, “P<0.05; Compari-

son between LV11-TUSC3 group and LV11-NC group, *P<0.05.
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Fig. 6 Effects of up—regulated TUSC3 expression on migration and invasion of SiHa cells
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Fig. 7 Effects of up-regulated TUSC3 expression on endoplas-

mic reticulum stress in SiHa cells
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