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ABSTRACT Objective: To investigate the expression of placenta expressed transcript 1(Pletl)in ovarian
tissue of the letrozole-induced model rats of polycystic ovary syndrome (PCOS) and its effect on the
proliferation of rat ovarian granulosa cells, and to clarify the possible mechanism by which Pletl may
contribute to the pathogenesis of PCOS. Methods: The ovarian tissue samples from the rats collected in
previous studies were used and divided into control and PCOS groups. Real-time fluorescence quantitative
PCR (RT-qPCR) and Western blotting methods were used to detect the expression levels of Plet]l mRNA
and protein in ovarian tissue of the rat in two groups. Additionally, twenty-four rats underwent vaginal smear
cytology were divided into four groups by estrous cycle phase: proestrus, estrus, metestrus and diestrus.
RT-qPCR was used to detect the expression level of Plezl mRNA in ovarian tissue of the rats in various
groups, and immunohistochemistry (IHC) method was used to detect the location of Plet] expression in the
rat ovarian tissue in various groups. The rat ovarian granulosa cells were transfected and divided into control
group, si-Pletl-rat-266 group, si-Pletl-rat-383 group, and si-Pletl-rat-554 group. Cell counting kit-8
(CCK-8) method was used to assess the cell proliferation activities of rat ovarian granulosa cells in various
groups, and RT-qPCR method was used to detect the expression levels of cyclin-dependent kinase 6
The RT-qPCR results

revealed that Plezl mRNA was expressed in the ovaries of normal rats, while no statistically significant

(CDK6) and P53 mRNA in rat ovarian granulosa cells in various groups. Results:
difference was observed across estrous cycle phases (P>>0.05). The immunohistochemistry results showed
that the expression of Pletl protein was mainly localized in ovarian granulosa cells and luteal cells in the rat
ovarian tissue. Compared with control group, the expression levels of Plezl mRNA and protein in ovarian
The RT-qPCR results

showed that compared with control group, the expression level of Plezl mRNA in ovarian granulosa cells

tissue of the rats in PCOS group were significantly decreased (P<C0.05).

in si-Pletl-rat-383 group was decreased (P<C0.01), exhibiting the most pronounced reduction. Compared
with control group, the proliferation activity of rat ovarian granulosa cells in si-Pletl-rat-383 group was
decreased (P<C0.05).
rat ovarian granulosa cells in si-Pletl-rat-383 group were significantly decreased (P<C0.05 or P<C0.01).

Compared with control group, the expression levels of CDK6 and P53 mRNA in

Conclusion: Pletl protein is predominantly expressed and localized in granulosa cells and luteal cells in
normal rat ovarian tissue. Its expression is downregulated in the ovarian tissue of PCOS model rats, and
interference with Plez] gene expression may inhibit the proliferation of rat ovarian granulosa cells.
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6. OMIER IR 22 b b, 0 98 “Cra i N4 10 min,
R 20 min, FREEEE. A 10% 3 17
HH, 37 CHHE 30 mine MIAR B LR 10 200
MR Pletl ZFCbEdiik, T4 CHEWE. XA
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1.4 RT-qPCRZE#&RM K &I L4882 ¥ Plet] mRNA
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WG SR R B8 RNA 355 568 cDNA, 33 3% S ik
%10 pL, f13E 5X All-In-One RT Mastermix 4 plL,

Nuclease-free H,O 6 pL. 4R 21 G E T PCRAXL.
R RS R 25°C, 10 ming 42°C. 15 min; 85 °C,
5min, 1M1E¥ . &M SYBR Mix J2 i 1 & #17
RT-qPCR & B , J W f& & (20.0 pL) : SYBR
Mix 10. 0 pL, E¥##514#0.5ul, FH540.5 pl,
RNase-Free H,O 7.0 pL, cDNA B4 2.0 pL. &
BigEAE: 95°C, SminFAEME; 95°C. 10 s A8 M
60 °C. 30 siB k. ZEAP, 0 SEREA (1 9F 20 S 0 9
HRIE, R 2 A& 4 KR 054 4
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Tab.1 Primer sequences of RT-qPCR

Sequence(5'—3")

Pletl F:AGCGGAGCATACGAGAAGTG
R:TGTAGCTGTGCGGTTGATGA
F:CAAGTTCAACGGCACA
R:CAGTAGACTCCACGACAT

Primer

GAPDH

1.5 Western blotting #% # %] PCOS 48 #= 3J f8 28
XATFEARFPletl TARAKRFE FEIPHEY
g BCE A B, A4 i B & (bovine
serum albumin, BSA) % £ 5 & R EE . 5%
AR IR RE SO BRI L, UK BT S
Plet] 2 1R 5P 550 o R 2B T84 05 AT 6 ot
5% WA W5k 2E 47 5 b AL 3, R — B B Wl
il #& T ouh mE -3- % MR WG = B8 (glyceraldehyde-3-
phosphate dehydrogenase, GAPDH) ( He 4l 2 1:5 000)
I Pletl(HAFl2h 1:500) —HUiF . ¥ —Hiim AR R
o, TACKE SR, H PO BB H L Pt R
W (RREEBI R 1 2 3333), HiRE 1~2h, fi
B AR 1 4 1k W) B (horseradish peroxidase, HRP) -
B4 om B 4k 22 % % (enhanced chemiluminescence,
ECL) W% T &t i . RERGIHEH Image J
BAFHEAT 0T, PR EE A RIAKE, LRERE
3. AMEARIKKF=HMENFTIKEME/
GAPDH 3 H 21 KB {H .

1.6 RT-qPCRZEAEMIFEZAXANET LS
B F Plet]l mRNA R EAFE KR B0 LUK 20 i



1180 TR 224 (BE 2 i)

¥(51% 5 202549 A

M CO, B FRIAEE R, BB E AL 2N HE1T
T ERAE . W R, HuRE SR
(phosphate buffered saline, PBS) 5 ¥t 21K, % 4L
PN 1.9 mL i 5¢ 4 15 3R 4k . 45 pl BE il 15 5%
BER RS ul SIRNA W, WATIRST; 53] 45 pl g
filt 5% 3% B BE 5 pl siRNA JE g ot fR 5% 4L ik 7], mk
RS B3 5 siRNA R & )5 # & 20 min,
FHRA W WAL, &Sl 100 pL, RAJF37C
B 48 ho MRAEFE YR FIARF, 5L 43 R X FR 4
si-Pletl-rat-266 41 . si-Pletl-rat-383 41 #1 si-Plet1-rat-
554 1. 4 M P om A TRIzolik %), JHA) 3 2% 7843
WS, A =& b, RIZUE R, =R
10 min, #5.0 15 min, B B2 KM & T8 09 5 0
EohoomAERBY S HEE, R MAM
RNase-free ddH,O B ] 9 75% £ BE (I A & 5
TRIzol AR ), H6 {5385 Vb D00 I 250, /O W
WOF s, =R M. A 100 pL RNase-free
ddH,O 7840 ¥ i RNA ULVE , R FH M ot 5240 v] I
A 66 BE T 5 4% 4140 A RNA ¥R BE Fn . R Ik
DA 35 S L RE AR R AL 5y, FRAr IR AT . RO R AR R
(20 pL) : RNase-free ddH,O 14 pl., 5X All-in-one
qRT SuperMix 4 pl., Enzyme Mix 1 pl., RNA £
i Lpl. WE W SRRRT, AT ok . Ak
A RT-qPCR JZ W R RAL 4y, FEAMIRA] . W E ML
W&, MRMAKZ (11 pl): 2XChamQ Universal
SYBR qPCR Master Mix 5.2 plL, ddH,O 3.8 plL,
A FUWESI 0.5 pL, EKR TSI 0.5 pl,
cDNA B 1.0 pL, #EATEEI, SR 27 k15
4% 21 U1 10K 20 i P Plet] mRNA 357K .

1.7 CCK-8#BMELFE2HAXAITFEFTLEH L
W EN MGG 2405, B LER, L
PBS 28 Wil 15 72 T DR HG % LGB, A3 6 R it 0
A . B0 LBk LIEW, REHMTTRE, mA
AN FRAER, HMT o6 LM R . W5
24hj5E, T A 10 pL CCK-8 4 5 F1 90 pL
DMEM 3 fili 55 32 IR AWM, A CO, K =4
7 F 60 min, HUH 96 L AN IR AR, SR F AR A
F 450 nm K AL A FLWOEE (A) H, DLAE
AR 2 45 £ AN it e 9 0

1.8 RT-qPCRE&AR I F G 2K AP LB LML
PR X A E mRNA RZAKRF RAHRT-qPCR %
R I 45 4 R R 9 S AR 40 6 v 40 43 24 B 1 R 6
(cyclin-dependent kinase 6, CDK6) il P53 mRNA

B FIRK -, Ky eE 1,67, M ER RS
FFH L& 2,

K2 ¥PJR RT-qPCREIWFFI
Tab.2 Primer sequences of RT-qPCR after transfection

Primer Sequence(5'—3")
CDK6 F:GCACACATCAAACAACCTGACC
R:GGCCCACTTCACCGTACTAA
P53 F:GCTGACCAGCAGTACGAATG
R:GCACACATCAAACAACCTGACC
GAPDH F:CAAGTTCAACGGCACA

R:CAGTAGACTCCACGACAT

1.9 %t E4H RHISPSS 17.0 G4k vt 17
Gt 2 4 M1 o 38 3d Shapiro-Wilk K 56 X} 45 2H 54 45
AT ES RS, KRN EH LA b Pler] mRNA
AR R IRKOE o e Y 5 45 20 20 B 3G 50 05 M S 4
Jfd th Plet], CDKG F1 P53 mRNA 235 K F ¥ 545 &
ERNA, PlotsFa, XA PCOS HEA
VIR R WA SRR AR K 50, AL R R A Y
B BRI T 25 40 A, 2H TR AR 24 80P R L AR
JHSNK-¢ ¥ 56:. LA P<<0.05 2= RAFHitFE .

2 5 R

2.1 RAZXHEABXAINELAR P Pletl nRNA
R PIEWR R R AL R WoR s R I B
RAE IR s, PR A R AN B B, AL A
W, DA ERAM 3 R, Dt B gn
Wik RAEEIA, W WAT R LR i, fafe bR
2 B R T 20 ML 3 AR A A AE s AN R, DL 40
JE . WK1, R RT-qPCR 2 X} A 7] & 1 J&
K ELOP B2 4L rp Plet] mRNA 53k K SF gE 47800,
SR IR AE 4 AN A R TR K BN B 4 4
Plet] mRNA ¥ &5k, H AR EAKPTE 4 B Be ] e
BERTGITFEL (P>0.05). WK 2.

2.2 RANLARPPletl B R E RS HEH
Uk g ok S5 R R . fEOR B 8, Pletl
B R ERIL T O ORI IR A A . A
FGR S E] 5T . Plet] £ 1178 51 B UKL 20 i Fn o 4 o
By RIXTE N B E, MO s X R A E A
Z—. WK 3.

2.3 2KEIFLELR P Pletl nRNA & G & ik
KF  RT-qPCRER AR Gox . 5xF A g,
PCOS 41 K R O 8240 ZUrh Pler] mRNA 32 ik /K- W
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A : Proestrus; B:Estrus; C:Metestrus ; D:Diestrus.
Bl 4ARRAFRERBBER R (<100)

Fig. 1 Vaginal smears of rats in four groups at different oestrus stages( < 100)
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B2 48RKEAFRIEEY AR Plet]l mRNA
FLKF
Fig. 2 Expression levels of Plet] mRNA in ovarian

tissue of rats in four groups at different oestrus stages

WREAL (P<C0.05). W4, Western blotting ¥4 4%
BEIR: SXMAE, PCOS 4 K RO 4H80h
Plet]l 5 1 R A K BEEAL (P<<0.05), WS,
2.4 HEEEAXIAITFEBEHMF Plet]l nRNA
ARARF YR 4 A A0 RT-qPCR 2 K6 25 51
WoR: SRR A, si-Pletl-rat-266 20 K L oY &1
Wokr MM Plec] mRNA KA T B AL, 27T
Gt E X (P>0.05), si-Pletl-rat-383 41 Hl si-
Pletl-rat-554 28 20 i ' Pler] mRNA 3 ik 7K *F- 14 B}
U FE IR (P<<0.05 8% P<<0.01) ., W&l 6. si-Pletl-
rat-383 20 41 s Hf Pler] mRNA 2 35 K F A%, Al

=0

ROCR S b, RS 2 S e B A b #E T
25 BEE2HAXATFTELEB L@ ATHR

CCK-8 L Krill 25 K s . S X4l (1.525+
0.231) H#, si-Pletl-rat-383 20 (1.14840.155)
R B B S AURE 4 B 58 0% MR W B IR (P<<0.05)
2.6 #HFEE2HXRANETEMEFHEAAXE
B mRNA 2&AKRF RT-qPCREZREE/R: SX)
MR LR, si-Pletl-rat-383 2H K BR 51 &5 67 40 it b
45 AH 52 FE N CDKG6 #1 P53 mRNA £ ik 7K 3 35 11
WAL (P<C0.058% P<<0.01). W% 3.
3 4t i

PCOS & —Fi & WL T & 8% 2o Pk i 9 43 0 5 A
FEALEE, HEEAME AR HE O AT . S R
MUAE | Je By RARBT A OP § 2 WA ol 8 55, BE W R
W —RIER, WA A SR ME . A F Ak
TR REBENZ . R 2 R FOR T R
PCOSEME 1z, Wk 2R M E Wk
Sew, O ELAL M AR S8 A B Y BRI
PCOS & A= & Jié v i) A 5 & e s B 8 o A AL
TG AR o BEAEAF ST A A e T AR
WK B . PCOS KA K FLON 5t Pler] 3 ik K F
B R REAL, 78 Pletl il 62 5 PCOS I &R HLHE
A FE R I RT-qPCR 5 A I 92 20 8U40 7 45 T i

= 9’::%;?2;’ ;

A: Cumulus granulosa cells; B: Corpus luteum; C: Ovarian stroma.

B3 pEA Sy kil Plet] 2 AFE R RIPSE A LUH MR K FR

Fig. 3 Expression of Pletl protein in ovarian tissue of rats detected by immunohistochemistry staining
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"P<<0.05 compared with control group.
B4 RT-qPCRIEHI 24K RIBLLLIH Plet] mRNA
RKIXKF
Fig.4 Expressionlevelsof Pletl mnRNA inovarian tissue

of rats in two groups detected by RT-qPCR method

1 2 M,

r

Pletl — s 25000

GAPDH s < 36 (000

A

Expression level of Pletl protein

Control PCOS
B

Lane 1: Control group; Lane 2: PCOS group. 'P<<0.05 compared

with control group.

B 5 Western blotting ¥ il 2 2 K BR P S 4 4
Pletl EH R IKE (A)FMEERE(B)

Fig. 5 Electrophoregram (A) and histogram (B) of
expression of Pletl protein in ovarian tissue of rats in

two groups detected by Western blotting method

RG 5 T 1 Plet] 76 1E 5 K BN 520 ZUrh (i) R 3k K
Ay, W HAE PCOS KRB RS iy 22 7 3R 58
FE PRI 0 R BRI SR A5URE 48 Jf 3 5 1) R 00 I8 4 1
., VA8 s Pletl 78 PCOS K& g ML A i v 76 45
AWFFEA R R s K0 §L2H ZUrh Plet] £ #8385k
TP S R0RE 4 B RN B AR AL, Ples] mRNA ik
K5 R AE I TG, $&R% Plet] AT G825 i 4% b
W REm e B AR T B 5 IE W 4l R B A,
PCOS f5 B K §LUP L N Pler] mRNA F5E 1 % 1k K

1.5

Expression level of Plet/ mRNA

'P<C0.05, "P<<0.01.
B 6 FY)E & AR RN EBRL M Plet] mRNAF
LY S
Fig. 6

Expression levels of Plet]l mRNA in ovarian
granulosa cells of rats in various groups after

transfection

%3 RT-qPCR R 2 4 K FUIPSLFCR 41 CDK6 #1 P53
mRNA &K

Tab. 3 Expression levels of CDK6 and P53 mRNA in rat
ovarian granulosa cells in two groups detected by RT-qPCR

method (n=3, x=£s)
Group CDK6 P53
Control 1.037+0.080 1.050+0.014

Si-Pletl-rat-383 0.787+0.060" 0.670+0.057"

"P<<0.05, " P<C0.01 compared with control group.

] B REAR, H T4 Pletl £k J5, si-Pletl-rat-
383 ZH K B P S 500 20 i 14 A S PR REAC, 4 i h
CDKG6 F1 P53 mRNA ik /K-F B B FEAL, DL 45
Y53 W] Plet] A BE 38 2k 7 45 240 Jf ) $90 A G 35 [R5
B 565 517 2 it 44 7

Plet] St A4 . . KREFM/NRFEZMEDY
ik Bl 2Uh A7 Rk, RS LD BE v R o8 2 W
W, RO KB Pletl ol fig 5 414140
Uife 5 . Al 3G 58 Ao A0 A 5, I X 4 i 3 A A
FhBERE S AR . R ATFST Plet] 76 iR 45 5 AO/E
BROOKS % 7 SR 5 5% 41 2% 50 7 2 4 OR W0 R 1 )7
FRIGH L, HF5E 88 . Pletl 7R R IR 4 20 K Y IR
G h 35K el . ZHAO % Y Bt ok« 7E4%
Jib £ ZH ZURN 14 H % IR NG b AT A #) Plec 55 H 3R
ik, 7E MR RR NERAR & B 2 B AT A A KOE S B
B, Plet] Fix/KFW W BT, HR %3 A 0] fE 7 R
R R PR A A AR P R R AR . RO R
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JiE 5 22 3K T S AL T 1 1 20 BV S 25 4 F A B0 555 4 40 v 1) 3 i R HL K R BRI S 1183

FE RG34 R B B, Plet] 784 75 4 4V N 19 £ 15 K
TR RSB, Pletl EEENMN T FH
FEANME s YIRS, HRA FEE D T
TE bR A0 R BR AR b R A, 3R 3K KO B
B E. W5 BOR . FEAE IR 8.5 KA/ BUK
G, Pler] 3K ] #E B i b g A 21, Pletl 28 (1
F2 AL T R B ) v B R B8 B A T S Sl L 1
I 2= 4 B DX SRR 5t i o ISR E A s
AT URWIE, Pletl fEMG M A LU HpL R, 12
RHTRE S 5 YRR 5 G B A 22 0 2 1) Y A B A
FH B U U5 5 e 1) 9 4%

WFoE " Bon s NEUIRIG T Al Plec] 3£ %
KA REAZ B DNA H AL A& 1 i ], 4R 3R 5k
FE P 3% 2 1 40 M R 8% 3% 40 i ¢ T D) 2 B K 52 R
A, R Plet] 7852 M/ UK 8% 0 37 )2 40 i 4 Ak it
P AT RE AL SCHEVE ], JF 2 SRR TR A M 1 FR
5 o A i Y P AL . BRSE Y R TERERE
WEUREE 15, 26, 50 F195 K AY % 57 40 A v 25 ] 48 )
#| Plet] mRNA e HE I FRL, R Pletd o] 4
R R SR TR A R S A T AR AR AR A R R
L IR 34140 Plet]-L 5 5 R 36 1k K SF BH 2 7
i, Plet] 2 M H % 97 2 40 B %) B o 7 4% 28 T0 oty 45
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