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MT1 Overexpression Affects the Apoptosis and Proliferation of SKOV3
Cells via PI3BK/AKT/mTOR Signaling Pathway

XIONG Shu, ZHANG Jun*
(School of Basic Medical Sciences, Chong Qing Medical University , Chongqing 400016, China)

Abstract  Ovarian cancer is a common malignant tumor that severely threatens the health of women. How-
ever, the mechanisms of ovarian cancer development remain unclear. This study aimed to investigate the role of
the melatonin receptor MT1 in human ovarian cancer SKOV3 cells and explored its primary mechanisms. SKOV3
cells were transfected with the MT1-pcDNA3.1 plasmid (MT1 group) or empty vector pcDNA3.1 (control group),
while the untransfected SKOV3 cells were used as the negative control group. After 48 h of transfection, the cells
were cultured with fresh medium for 24 h or 48 h, then cell cycle, proliferation and apoptosis were investigated and
melatonin expression was measured in the supernatant. Besides, the cells were cultured in serum-depleted medium
overnight 48 h after transfection, then replaced with fresh medium containing the PF-04691502 inhibitor (4 pmol/L)
and incubated for 24 hours. The protein level of AKT, as well as the total and phosphorylated mTOR protein levels
were measured. The results indicated that compared with the NC group, the MT1 group was arrested in the S phase

(P<0.05) of cell cycle, concomitant with reduced proliferation and early apoptosis (P<0.05). The secretion of mela-
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BRI -

tonin increased with time in all three groups as detected in the supernatant of cells (P<0.05). Western blot analysis

showed that MT1 overexpression inhibited the activation of the PI3K/AKT/mTOR signaling pathway. In conclu-

sion, SKOV3 cells secrete melatonin without any stimulation. The overexpression of MT1 can inhibit PI3K/AKT/

mTOR pathway via binding endogenous melatonin, thereby playing an anticancer role.
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1: Hind TIT/EcoR TXUHE) it BipcDNA3.1, 2: Hind III/EcoR T EF1F KiMT1-pcDNA3.1, M: DNA marker.
Lane 1: plasmid digested with Hind I1I/EcoR I; Lane 2: plasmid digested with Hind I1I/EcoR I; Lane M: DNA marker.
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Fig.1 Macrorestriction map and sequencing the partial DNA fragments of MT1-pcDNA3.1 after gene expansion

#1 MTIMGAPDHES | YIS
Table 1 Primer sequences of MT1 and GAPDH

S A ElEvIEg ]l P
Genebank ID . ) .
Genes Primer sequences Length of amplification
MTI NM_005958.4 Forward: 5'-GCG TCC TCA TCT TCA CCA TCG T-3' 91 bp
Reverse: 5'-CCT GCG TTC CTG AGC TTC TTG T-3’
GADPH NM_002046.3 Forward: 5'-AGA TCA TCA GCA ATG CCT CCT-3' 90 bp

Reverse: 5'-TGA GTC CTT CCA CGA TAC CAA-3'
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Fig.2 MT1 significantly overexpressed in SKOV3-MT1 group

(A) e - it (B) 24h 48 h
] =W s = fovp

B % g =3 SKOV3-MTI %
Y *
£ 204 2 P <
S % i
Z Z 159 a
©n S ;
3 154 2 1 S
°“§ g 104 3
2 104 8 n
3 &
S &
g z
2 g
E 2

=

SKOV3-NC

1= 5
0= 0= -
SKOV3-BLANK SKOV3-NC SKOV3-MT1 24 48 %
Time /h
E = &1 *

Quad % Gated
UL 080

PI

SKOV3-MT1

UR 259
L9618 L

UR 544
L 9208

Toe 10t 100 100 10t koo o0 100 100100 100 e 100101

00

102 10° ”1"6‘ R 911 . 50um;
ANNEXIN-V-FITC ANNEXIN-V-FITC ANNEXIN-V-FITC
SKOV3-BLANK SKOV3-NC SKOV3-MTI

A: Annexin V-FITC/PTi%:4s %-ZHSKOV34NARIE 17K (24 h548 h); B: Tunel Je 4 iL G ISKOV3-MT1. SKOV3-BLANKFISKOV3-NC#-41(24 h'55
48 ) TK-F, Hi Sk BT T 4I; *P<0.05, *#P<0.01,
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MT1, SKOV3-BLANK and SKOV3-NC measured by Tunel staining at 24 and 48 h, arrows represent apoptotic cells; *P<0.05, **P<0.01.

3 Tunel & 5Annexin V-FITC/PLE AN £ HSKOV3ZA R -7k F
Fig.3 Apoptosis levels of SKOV3 cells measured by Tunel staining and Annexin V-FITC/PI staining
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TE S FH 77 200 i &) 440, a3 M T 152 AR i 3Rk,
Al L7 S SKOV3ZH i i) - R T

PI3K/AKT/mTORAE 518 % 2 UP HL38 — MG 97

YRR, BE AR WF 90 3% BH, B 16 Ik AL -39 B (phos-
phatidylinositol-3 kinase, PI3K)/& — Fi I it B4, /=
A Tl 1R TR L -3,4,5- = % FR (P1(3,4,5)P3). PI(3.4,5)
JEAkt[A) R B 38 1 5 A5 18, AKGRPI3KIY T i
{8540 F, B HPHI I 12 25 41 i I I 5P1(3.4,5)
P3AH H.AE FH, 75 P AN % 25 (Thr308 Fl1Serd 73) 3 [H] fiff
FRAAE R 9t 58 42 BOEES. [A] B, mTORZp-AKT
() B2 I, e AESer-244807 £ I mTORME B2 1k, 2
PI-3 i 8 B 0E RS L mTORBUFIRAS 1) —
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BRI -

VbR E Y, I, p-AKT(Thr308. Serd73)Alp-
mTOR(Ser-2448) & i i% PI3K/AKT/mTOR/E 5 i #%
BB IR AT 5. FAT13E F Western bloth& il _Fi&
WAk 2 F B R IE K, I APF-04691502(PI3K/
mTORX [l #il) 71], L8 B NI R0 HE AT 40 5%
WAEPY, RECLA RV, SME R B ER
TIHAKTHE BRI AImTORKI R IE, HENIMIANE
PI3KZRIA TGP, SRTI A T SEEE B, SKOV3
g1 i HFMT 15244 5 1A 5PF-04691502 7% 4§ [F] /F
I, M HIPI3K/AKT/mTORYE 5 i 1% ¢ 88 &5 A 1)
R4 .

IR T BRI A R A TR = 3, BRI
FATE UCE B B SR 20 i wT DL s I B 4 A T Rg
S IRR R R . TMMT LIS 1A n] 55 Py 5 14 1R 22
REEA, MHIPI3K/AKT/mTORAS 53 B 1305, 12
T A R T, AR LR B, AT B 4 R AL
JE/EH . MT1RRE A OF 898 535 42t — FloA &)
RIT LS.
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