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PGRMC17E £ B E e AE 85 RN R ER L
B &5 Sk 4R AL T AR AR 8 5 T AL

FlERY, BRER, FFRA, WA, HHa, Fi

(1. T RA N MER Ty RE, TN 5114425 2. MIERMRABFSTAERE, M 5114365
3. MWL ERARE, T 510220)

[(FE] HoY: Z#IVHELEEE(polycystic ovary syndrome, PCOS) & H W& 10 & i & WA N IR Is Z —, w1k
AR MR AE S AP S HEOR T R R AT . AP PR A2 AR AR 43 1 (progesterone receptor membrane component 1,
PGRMC 1) A] 4 S 28 i 00 5l B S 0k AN MR 7= S A K, 15 5 D0 S 000R: 40 e #  0 A IR BRIl 5 PCOS & A=
Uk RS YIME . AWFSE B 76813 K PGRMC1 #£ PCOS i M AE PCOS A LA . B ELA1ZT | B 35 A o S0k
A RIS, /BT PGRMCL X PCOS 121 K Fil 5 DAl AL, I HR 1 o2 B9 SEA00RE A0 A8 1 B psAR R 7L
file FiE: IA20214E8 H E 202243 A2 T RA OGP ERE (DL R RIFR“TREE )™= BH T2 B E 12346, 570
PCOSIAYF I (n=42) . PCOSIRIT Gl (n=36). X} HRLH (n=45), KM b5 (enzyme linked immunosorbent
assay, ELISA)RGIEL (L E PGRMC1 K-, J1F]H PGRMCI 321 & #AE4FE (receiver operating characteristic, ROC)H
L HIWT PGRMC1 Xt PCOS 21 . FUS PG I IRIME . 4IA 201441 H 20164 12 A e B 0= FHTIE B TR 1Y
B 6011, 43 PCOS AL BELH (n=30), K HH e 20 21k e (o kil B S 41 2 PGRMC L 85 11 i i 22 58 K o A 1
Bl GHA20204F 12 H 22021 4F 3 A iz TR B AT B2 oo i 35 22491, 43k PCOS A FIXT IR 4H (n=11), R H
ELISA £ B #13% H PGRMC1 7K -5 real-time RT-PCR A6 I U SEA50R7 41 i -h PGRMC1 mRNA 357K K5 A DR
AR 20 i 22 KGN 20 it 23 M s e o34 /3 RNA(small interfering RNA,  siRNA)AY scrambled 21 1% 4 #0130 ]
PGRMCI (451 siRNA 1 siPGRMC1 41, R AR K A0 T2, real-time RT-PCR #%ill PGRMCI . JE L)
Z Z K (insulin receptor, INSR). 7% 1 %; 2 2 M 4(glucose transporter 4, GLUT4). W AR % NG & H Z K (very low
density lipoprotein receptor, VLDLR). {I%% & 5% 152 /& (low density lipoprotein receptor, LDLR) mRNA [k 7KF-.
L8 . PCOSIAYTHETALINITE PGRMCI /K- i 35 5 T X4 IR 41 (P<0.001), PCOS ¥AY7 i 4113 PGRMC1 /K- i K T
PCOS A Y7 AT 4H(P<0.001); PGRMC1 I PCOS i2 Wi Fl /5 Pl (1) 4 T 1 # (area under curve, AUC)43il>4 0.932 Fil
0.893, FefFHEMHES14620.32F1814.70 pg/mL. PGRMC 1 £ B SISO 4 i A1 B L[] B4t b 344 25k, A0k 2m i
YRR, PCOS (35 U1 S 20 21K BUR 41 i PGRMC 1 - 340145 B (X WA B v % BR AL (4 P<0.05). S5 X IRZAAH 1L,
PCOS 2 PGRMC 1 7 B} 52 $5URL A1 i K B % Hh 2 18 /K7 i 35 IR (4390 P<0.001 J2 P<0.01). 5 scrambled ZHAH L.,
SIPGRMC 1 2H P 55 5047 40 it I 7~ 3% 5 35 84 111 (P<0.01), PGRMCI F1 INSR mRNA [ 2% 35 /K V-3 5.3 F 98 (4 3]y P<
0.001 F11 P<0.05), GLUT4. VLDLR. LDLR mRNA FKik/K-N¥-¥ 825 iR (3 P<0.05). &if: PCOS 4 Il PGRMC1
KT, HAERVEIEIT A R, PGRMCI n{E PCOS i2 Wi K il I5 WAL A9 43 FAr&d) . PGRMC1 3252 v T O 8
WURLANMD, T RELE A BSR4 L T R R A g P e SR A
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Expression of PGRMC1 in patients with polycystic
ovary syndrome and its molecular mechanism for
regulating ovarian granulosa cell apoptosis and
glucolipid metabolism

ZHOU Jiahe"?, CHEN Zhijing’, LI Jieming', DENG Qundi', PENG Xiuhong', LI Li'

(1. Department of Obstetrics and Gynecology, Guangdong Women and Children Hospital, Guangzhou 511442;

2. Graduate School, Guangzhou Medical University, Guangzhou 511436;

3. Department of Gynecology, Guangzhou Red Cross Hospital, Guangzhou 510220, China)

ABSTRACT

Objective: Polycystic ovary syndrome (PCOS) is one of the most common endocrine
diseases in women with reproductive age, which is associated with hyperandrogenism,
insulin resistance, and ovulatory dysfunction. Progesterone receptor membrane component 1
(PGRMC1) can mediate progesterone to inhibit the apoptosis of ovarian granulosa cells
and the growth of follicles, and to induce glucolipid metabolism disorder in ovarian
granulosa cells, which is closely related to the occurrence and development of PCOS. This
study aims to determine the expression of PGRMCI in serum, ovarian tissue, ovarian
granulosa cells, and follicular fluid in PCOS patients and non-PCOS patients, analyze the
value of PGRMC1 in diagnosis and prognosis evaluation of PCOS, and investigate its
molecular mechanism on ovarian granulosa cell apoptosis and glucolipid metabolism.

Methods: A total of 123 patients were collected from the Department of Obstetrics and
Gynecology in Guangdong Women and Children Hospital (hereinafter referred to as “our
hospital”) from August 2021 to March 2022 and divided into 3 groups: a PCOS pre-
treatment group (n=42), a PCOS treatment group (n=36), and a control group (n=45). The
level of PGRMCI1 in serum was detected by enzyme linked immunosorbent assay (ELISA).
The diagnostic and prognostic value of PGRMCI1 was evaluated in patients with PCOS by
receiver operating characteristic (ROC) curve. Sixty patients who underwent a laparoscopic
surgery from the Department of Obstetrics and Gynecology in our hospital from January
2014 to December 2016 were collected and divided into a PCOS group and a control group
(n=30). The expression and distribution of PGRMCI1 protein in ovarian tissues were
detected by immunohistochemical staining. Twenty-two patients were collected from
Reproductive Medicine Center in our hospital from December 2020 to March 2021, and
they divided into a PCOS group and a control group (n=11). ELISA was used to detect the
level of PGRMCI in follicular fluid; real-time RT-PCR was used to detect the expression
level of PGRMCI mRNA in ovarian granulosa cells. Human ovarian granular cell line
KGN cells were divided into a scrambled group which was transfected with small
interfering RNA (siRNA) without interference and a siPGRMCI1 group which was
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transfected with specific siRNA targeting PGRMCI1. The apoptotic rate of KGN cells was
detected by flow cytometry. The mRNA expression levels of PGRMCI, insulin receptor
(INSR), glucose transporter 4 (GLUT4), very low density lipoprotein receptor (VLDLR),
and low density lipoprotein receptor (LDLR) were determined by real-time RT-PCR.
Results: The serum level of PGRMCI in the PCOS pre-treatment group was significantly
higher than that in the control group (£<0.001), and the serum level of PGRMCI in the
PCOS treatment group was significantly lower than that in the PCOS pre-treatment group
(P<0.001). The areas under curve (AUC) of PGRMCI1 for the diagnosing and prognosis
evaluation of PCOS were 0.923 and 0.893, respectively, and the cut-off values were 620.32
and 814.70 pg/mL, respectively. The positive staining was observed on both ovarian
granulosa cells and ovarian stroma, which the staining was deepest in the ovarian granulosa
cells. The average optical density of PGRMCI1 in the PCOS group was significantly
increased in ovarian tissue and ovarian granulosa cells than that in the control group (both
P<0.05). Compared with the control group, the PGRMCI1 expression levels in ovarian
granulosa cells and follicular fluid in the PCOS group were significantly up-regulated (P<
0.001 and P<0.01, respectively). Compared with the scrambled group, the apoptotic rate of
ovarian granulosa cells was significantly increased in the siPGRMCI1 group (P<0.01), the
mRNA expression levels of PGRMCI and INSR in the siPGRMC1 group were significantly
down-regulated (P<0.001 and P<0.05, respectively), and the mRNA expression levels of
GLUT4, VLDLR and LDLR were significantly up-regulated (all P<0.05).

Conclusion: Serum level of PGRMCI is increased in PCOS patients, and decreased after
standard treatment. PGRMC1 could be used as molecular marker for diagnosis and
prognosis evaluation of PCOS. PGRMC1 mainly localizes in ovarian granulosa cells and
might play a key role in regulating ovarian granulosa cell apoptosis and glycolipid

metabolism.

polycystic ovary syndrome; progesterone receptor membrane component 1; glycolipid

metabolism; ovarian granulosa cell

Z 9 U0 28 & {F (polycystic ovary syndrome,
PCOS) & P UL A 58 D RERE A5 5 WR IR A Qb 5 i =
JIESCHR I — R A 2 N i AR, PCOS A
i AR 8%~13%, 25 I i I 2 JCHER PR A
280 F R AP, R A RS Z AR (insulin
resistance, IR). AEAE. MEAQI 5 LA AR A2 e e
By R MUAE S5 N AU AL R R B, R i %
Bl B E TS BT RE . MOR AR 1
(progesterone receptor membrane component 1,
PGRMC 1) 2R B2 1A, T BEAH G A 2R 2 1A
(membrane associated progesterone receptor, MAPR)
KWL, BRI ARG 2 RIB PR
HEMA. BAETEHGE PGRMC 7E 2 Fi i 24 21
MR AL R bRk, SILUE. iR, TE
WY SC R D), (HICT PGRMC 72 B S350k 41

Mo gD . ZEH BT ARG AT I F o Ik
KIN: TEPCOS [ # B 41 41 PGRMC1 & [ i 5
Fik, BIEWM AR 15145, SMEN . Hahse
BEUNIESE PGRMC 76 A 15 B 52 50H 240 At 0 0 7 2 g
Sy ZRACHU R EEAE, (X AE PCOS Kbl
il BB D . ARBESE G I PCOS 3 Ah A I
B ELZH | O R D S ATORE 2 B PGRMICL Y 3%
KEHL, R PGRMC1 F T PCOS 12 Wi S i 1Ak
(AR s AN DD SR 401 R KGN 4, 1547
PGRMC1 #: H /]y F 3 RNA(small interfering RNA,
SIRNA)EE YL | #R3F PGRMC1 2 5 45 O 55 50k7 41 i
U T RUAE S 18 AH 56 L R A 3 AL, DA R
PGRMC 1 {EA PCOS iAYT A1 76 AL 124 FE s B LS 56
Wt
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1 #E57E

L1 X R ALER

N BPELRUR A A 2R KGN 40 3 3 sh 78 A
YR A BR A F (585 2Q0916), Hi) K 24
K Brorf B2 25 5% 4k BE 2 BiF 5% BT AR AE S8 T
(testosterone, T). #{{&4: il % (luteinizing hormone,
LH). BJ ¥ % # & (follicle-stimulating hormone,
FSH). M — /¥ (estradiol, E,)fk2¢ & 6 Aaeid & M
W72 A3 75 ] Bayer 24 A1 #2HE, PGRMCI Ik f g
W Bt 38 45 (enzyme linked immunosorbent assay,
ELISA)i{ 7 & 1 RO S B R A IR A E L S
FLiE FH A Streptavidin-HPR 7 £ 1 [ AL 5t h A2 42
W H R 2 Hl, PGRMCT T4k 9 H 26 [ Cell
Signaling Technology /A7), TRIzol ) [ 3% [El FE Bk K i
JRBF /N 7], HiScript 1T Q Select RT SuperMix i 5]
# . ChamQ SYBR gPCR Master Mix i 7 & 311 [ 74
SUEMEREAE YR I A PR F], siRNA-EndoFectin
Max i B AL R i 2 G- A it ol 28 2R Yt
FABRAT, R T RmlAR &0 H 32 E Becton,
Dickinson 2 H), A4 b (4% X Z Dife K& 5 it R 40
) B 1% [ Leica /v &), Varioskan LUX Z I REEF AR .
ABI7500 52 B 5 7 £ PCRALIA I 5 5 = FE 3R KAt
IR BE$E 2 7], FACSCalibur i 2 40 i A W [ 2% [

Becton, Dickinson /Ay,

1.2 94

A FEALSE NG IR MG 22 AS . BR S ZL . BRI
TSR AR . A D SLIBOR 4T 2R 4150

By RN AFHE R AR, UHE 202148
A& 202243 A2 T ARA DS IREEBE (DL PR
TR B )RR 78 44 PCOS £ 2 (1 1Ifs S 7 AL 11 L 175
SEFEAS, KR PCOS & 1Y 1MLV PGRMCL /K-, FE
W 42 4 RATIRYT B2 PCOS H 3% i PCOS 14T Hil
45 36 4% R 46 &% 11 R akE 2 2 190 3~6 1~ H 1Y
PCOS .4 A PCOSIRYT e dl; oo W IRl e 3. B A
K11 45 2 4E PCOS f & WX REAL . i /B Y AN
[, MR oA 2 3R e s 24 A0 25 D3 S it I o
JE(FE LS 202101174).

PASRUE: 1DPCOSIRITHITLHNFT G 2003 4F iR
FHZWIAREN, 35 34 H R G0 S A
KEGYNIRYY , 4FI% 18~35 X ) PCOS & ; 2)PCOS
TBIT JE H ARG 2003 4F EEREPH2 Wb ME", SR HAE
T 7 2 B A0 IRGEE 25 TR YT 3~6 1 H L AT
1% 18~35 % B PCOS S35 5 3)XF BRZH ly JC N 43 WA
g, AR 18~35 2 YA PCOS fiE . HEBRARME: 1)3K

B EIRPRAGEER s DR KA IRINE T ; 3)mlfE
RPN RS F IR G ARE . R IRERBAE
IR EE ; HEEARMLE ., PR E, T
o 1 P 28 T FROIR R T R S i JB s S) R TR L R
o HAh B B . IS ThReii g . e E L
MAEPERE 5 )TN . YL . e Yy
WIS R, I 2 TR B B 2R A B2 B St v
Ja (LS . 202101174),

SRSy RN ARHERRARAE, IBE 201441
HZE20164F 12 A2 TIREE ™R 60 171 8 35 1Y 5 5
e, Hh304 PCOS BAEVENPCOSHL, 304441
FMAE 5 PCOS A VLEL 9 E PCOS & X IR . £
W 2 25 2% 00§20 20 Fh PGRMC 1 B k1 0. PCOS
HEBETTIE B T IR SLRIE VIR AR, B VIR 1Y
INER Y B LA ST S s N IR R E AT R R T
Y 5 B 36 90 0 B AR e A B SR 0 2R R A R, B
FHF 135 4G 0 (0] B9 5320 SUHEA PRI o MSCHE 119 B L4
LUREAR RN IR BB OISR U 02—, 72D
SN B R M S FIERE S, %
AV VR DR R Tk vk il AR TR S 1 o 1]
AR AT . TR R FRBEEAT IV 208 i BRIl B4 1Y
EHr= RN W EAEEIN AT, DAER ORI R AR IS 4
MIHER I AR M. ra BE S AE R &, B s
58 2638 Bt = 2 40 PR 2% 51 25 b off J5 S5 e (A7 415
201401011)

YIABRAE: 1)PCOS A1 HFFA 2003 4F FERFFHZ T
PRUEN, B2 R BEIRTT , AR 18~35 % ) PCOS &
F X IR IS H A | IR K ARG A
HEBR B MR R LE , AR 18~35 % [ AE PCOS i .
HEBRARAE R 25— ridk o

B ERA s AR AR HERR AR, W 2020 4F
12 H 22021 4 3 H 7E 3R e A2 B = 2 DA TR A2 K/
B3 655 A SRS VR G-I RS AR T 1 22 (AN 280 £
0 FURE 20 B RN BR v, Horb 11 ) PCOS B
PCOS4L; 11 51| 5l PR 55 1 ol iy B 45 PR 28 1 A ) A2
R R B o R 2 4 BB R 40 AR B 7
PGRMCI1 A E M

FIT A FRE YA 2 R e A B R 2 v )RR
FALHEINAYTY . BT A G R S AR
Z B8 & 188 77 (gonadotrophin releasing hormone
agonist, GnRH-a) [ll] % %t #K 0.05 mg/d, #E47 995 7R
J7; TR 3 KRR B F AR . LAt IRk
IR N Z KT 2R A8 2% 150~225 U/d 2 T i
B 2 YRR R A W E] B4R 16~18 mm A BRI %>
3AE, T LR E SN G5B R f2 M BRI R 5 000~
10000 U; FiEHH 34~36 h, 7874515 F1raeMl
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IERAR, WM 5~10 mL, LA3 000 g#5.0> 10 min,
S B I 22 VTR ) B9 0 Y T 2 O 5 0k 40
A B A R R, I pE R S R B B A R B
Z S HHE R SEHECH LS . 201901012).

YRR : 1)PCOS 41 AT G 2003 47 FERHFH2 Wi
FRUE! ), B2 3Z RS 32 K5 /90 L N SRS 1 9 - IR IG RS
FHIGYT, 4FEH% 18~35 2 1 PCOS Hi# s 2)X IR N 3
oty DR i B9 A 8B 1 R R i R L H 48 JE I R
HAESIIREIER , 4El% 18~35 % dE PCOS i &
HEBRARAE R 55— 7 ridk .

SEVUES Ay K AP LU 41 R KGN 41 it 43
24, oY e T34 i siRNA(scrambled 41) . #!
[0 PGRMC1 B 45 51 siRNA(siPGRMC1 41), #:
W EE PGRMC 1 3R ()38 % KGN 4 i 8 1~ K b A
AR I R Fak A 52

A WFFE A H I PR 156 B 1 56 Wi 13 M (hietps://
www.chictr.org.cn, M5 : ChiCTR2100048684)

1.3 ERIEMRR S ELE. ERHIE

R R G SR EAG I ML T, LH, FSH.,
E, K¥ . Z EI4E: K H B R Ferriman-Gallwey
(modified Ferriman-Gallwey, mFG)¥¥ 4" P4, =5
STEWA ZBIE . B R CRRERE) b
Pillsbury 73 2:1L A T2 W7

1.4 ELISA

WA B LT BRI, R PGRMC 7KF-.
RS He B ELISA IR0 S U B A4 A e, s L.
PRAEFLANREIARE T AL, BEFLINFE S0 uL, 7£37 CHER
AP 30 min, PEMS WK, AL B BRI

#1 siRNAF7
Table 1 siRNA sequences

50 pL, FRRAE37 CHEIRAE T E 30 min, A WA
WL B A, BEUS AL, MEAFLTE450 nm
P A Ab B WG BEAE L AR i A oE R R i &1
PGRMCI1 ¥,

1.5 REHANZLE
P R AR (o U I U T

PGRMCI1 IR IEN . K OP AL 4% 2 R P RET
W e A AL, T4 um EELSY . &R
FRiA Y Streptavidin-HPR 257 &5 Ul I B84, K4l
VY)W, DL S IREE A, TN i R T &
M, T2 T AE 10 min, {5 25 103, W%
PGRMC1—#i(1:500), T4 ‘CTFIE %K., FHPBS
YRR, Wmht, FEETFHEE2h RFH &R
2R N (3,3'-diaminobenzidine, DAB)#G I (4, 78
B FoRAERG, B M B Gt s a iR ., H
Image J G5BT 1% PGRMC 1 B 223515 L 64743
Mr, AR IR R O S 2 PGRMC T BH P X 38k 11
SR

1.6 {HpEEEs

e & W) JC T 44 FH siRNA(scrambled 21 ) 22 40
[ J1H PGRMC1 4% 577 siRNA(siPGRMC1 4H) 751l
LR 1o FEYLHT 24 h DLBEFL 2> 10° 20 i 1) %85 Bl A
K 2 XEOH ) KGN g 8280 F 6 LAk, Mauffad: &K
A IS 90% DL BB, A 6 uL F% gLk il Y
60 uL I TCIMIE R FRAE, JFEZRME FIEE S min, A
5 uL BRG], BT EIR15~25 C) F#FE 10 min,
WCAEHE YL 48 h 5 B

Gene name Gene ID Transcript ID Species Sequences (5'-3")

siPGRMCla 10857 NM_006667.5 Human Forward: GGUGUUCGAUGUGACCAAAUU
Reverse: UUUGGUCACAUCGAACACCUU

siPGRMC1b 10857 NM_006667.5 Human Forward: UGAGUACGAUGACCUUUCUUU
Reverse: AGAAAGGUCAUCGUACUCAUU

siPGRMClc 10857 NM_006667.5 Human Forward: UGUGCUUUGGUCAGUUAAUUU
Reverse: AUUAACUGACCAAAGCACAUU

SIRNANC — — Human Forward: UUCUCCGAACGUGUCACGUUU

Reverse: ACGUGACACGUUCGGAGAAUU

PGRMC1: Progesterone receptor membrane component 1; siRNA: Small interfering RNA; NC: Negative control.
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1.7 Real-time RT-PCR

& JH real-time RT-PCR K | B9 £ 150 47 41 iy op
PGRMC1 K535 454 KGN 4l ' PGRMC1 | 1S
% 52 1K (insulin receptor, INSR). %M iz & H 4
(glucose transporter 4, GLUT4). M {5 JF g & M %
& (very low density lipoprotein receptor, VLDLR). ik
% 18 IR % 11 52 1K (low density lipoprotein receptor,
LDLR)FEH FRIAIE L . 2K HH TRIzol £ BUBURLA it &
mRNA, HiScript IT Q Select RT SuperMix it 7] & ¥
RNA 2 %% 5 51 cDNA, ChamQ SYBR qPCR Master
MiX i & . PCRGI¥)fd ] Premier 5.0 8% i1,
ATAYTRE(ERBRBARA G, FIE2,
PCR I AR : $56F 50 °C 2 min, 95 °C 5 min;
BJ5 95 °C 15s, 55°C30s, 72 °C 1 mind 34 39 M
W5 P72 ‘CHEH 10 min. K PCR Y474 i1 15k
JE L Bk I R ER, L GAPDH HNZ:, flif]2 22
T4 B B9 SER A X B 7K (3 2)

1.8 XA

K HI I BE 2 1 V(Annexin V)- 557 5UR 26 6 R
(fluorescein isothiocyanate, ~FITC)/flt b 7 B
(propidium iodide, PL)BUALIEAINES Yy 5 KGN 40t
JHTAEOL . LABEFL 1x10° 1400 A9 % K KGN 41 i 122
P T 6 LA T, YANAEA K G B 80% i, B
TG I3 b5 F S R SR A0 24 b, 5 BRI 7 vk o 4L 5%
g, BYvE 48 h, S FIRERHE CANME, 4 R i
B, B0 5 EEYM, A Annexin V-FITC F1 PI
%5 uLiRA), #HER 1 bR, SRS I 4
HLga T AF O

1.9 GEit4hE
R HI SPSS 25.0 B AFubAT it o e . A543 IEZS 90

AT HE VORI HehR 2 (vs) %R, Leneve £
I ArHT 2 AL 5 25550, 241 25 SR e R BG Fh
MR, TEAFHH kR, TR LG (%)
TR, R KL, 41l R 250
Mr, JE#kAT LSD ZH AR 2 4 25 7 . RIHZiK
BBV IE (receiver operating characteristic, ROC)
28 Kot 28 T A (area under the curve, AUC)PEAT LT
i PGRMC1 7K - %t PCOS 12 B 5 1 7 151 5 1) 440 18
Pk o=0.05CRUMNVE Ak 37K HE, P<0.05 &S A 50T

M S\
%ILE‘_!\XO

&2 5195

Table 2 Primer sequences

Gene Primer sequences (5'-3")
GAPDH Forward: ACCACCATGGAGAAGGCTGG
Reverse: CTCAGTGTAGCCCAGGATGC
PGRMC1 Forward: TTCGATGTGACCAAAGGCCG
Reverse: CAGCAGTGAGGTCAGAAAGGT
INSR Forward: CCTGAAGCCAAGGCTGATGA
Reverse: ACGTAGAAATAGGTGGGTTCCG
GLUT4 Forward: ACTGGCCATTGTTATCGGCA
Reverse: GTCAGGCGCTTCAGACTCTT
VLDLR Forward: CACCGGAACCGGGAGAAAA
Reverse: GGCGCCACAGCTGATTTCAT
LDLR Forward: CAGCTACCCCTCGAGACAGA
Reverse: CACTGTCCGAAGCCTGTTCT
GAPDH: Glyceraldehyde-3-phosphate  dehydrogenase;

PGRMCI1: Progesterone receptor membrane component 1;
INSR: Insulin receptor; GLUT4: Glucose transporter 4;
LDLR: Low density lipoprotein receptor; VLDLR: Very low

density lipoprotein receptor.

%3 A, PCOSAITHIAF PCOS AT RANBEMIGRFE
Table 3 Clininal characteristics of the subjects in the control, PCOS pre-treatment and PCOS treatment groups

Groups n Agelyear BMI/(kg'm™) WHR Acne/[No.(%)]
Control 45 25.80+3.88 21.33+£3.42 0.75+0.07 7(15.6)
PCOS pre-treatment 42 24.62+4.98 22.20+3.00 0.83+£0.06** 31(73.8)*
PCOS treatment 36 23.81£3.65 20.70+2.88+ 0.83+0.05 22(61.1)F
Groups Hypertrichosis/[No.(%)] LH/FSH T/(nmol-L™) E,/(pmol-L™)
Control 3(6.7) 0.94+0.41 0.81+£0.32 152.69+152.81
PCOS pre-treatment 30(71.4)* 1.87+0.98*** 1.73+0.64*** 260.93+239.09*
PCOS treatment 13(36.1)F 1.57+1.06+ 1.3440.44++ 154.19+145.68+

Measurement data are represented as x+s; count data are expressed as No.(%). *P<0.05, **P<0.01, ***P<0.001 vs the control
group; TP<0.05, 71 P<0.01 vs the PCOS pre-treatment group. PCOS: Polycystic ovary syndrome; BMI: Body mass index; WHR:

Waist-to-hip ratio; LH/FSH: Luteinizing hormone/follicle-stimulating hormone; T: Testosterone; E,: Estradiol.
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24 B
2.1 IGREFAELLEE

PCOSIAYTRIZL . PCOSIAYT Ja 4l A XS HE 41 3 41
TEAEWY . R H 45 %0 (body mass index, BMI)J7 [ /) 22
SR G 2F = L (H P>0.05, F3), PCOSIAITHT
ZH PR L (waist hip rate, WHR), HIEKIHK . £+
KE &% . LH/FSH. I T F1E, K F- 35 W dik i T %k
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Figure 1 Serum level of PGRMCI1 and ROC curve analysis

A: Serum level of PGRMCI in the subjects of the control, PCOS pre-treatment, and PCOS treatment groups determined by ELISA;
B: Diagnostic value of PGRMCI by ROC curve; C: Therapeutic value of PGRMC1 by ROC curve. ***P<0.001. PGRMCI:

Progesterone receptor membrane component 1; ROC: Receiver operating characteristic; PCOS: Polycystic ovary syndrome; ELISA:

Enzyme linked immunosorbent assay; AUC: Area under the curve; CI: Confidence interval.
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ZH SRR 2 il PGRMC 1 F)SF- 34 56 % (B 34 W I 55
FXF B ZH [(0.21£0.12) vs (0.13£0.07), (0.22+0.10) vs
(0.1240.07), ¥JP<0.05]

2.4 PGRMCI1 7£ PCOS £ 35 UP £ Fini 40 A &% 9P i@ ik
R FRIE LR

5%t BAHAH LG, PCOS 41 B9 S50k 21 At (1 3A) K&
G (¥ 3B)H PGRMC 1 R3A 7K F-44 ik 2 38 (43 31)
“} P<0.001 J2 P<0.01).

2.5 “ﬁi;)a!zPGRMaglﬁéLﬁi&ﬁﬂﬁ%ﬁ*ﬁéﬁﬂﬂ;ﬂt
K FBG Ye 80 1] 4 ) PGRMCI () %57 5 P siRNA i
I, PGRMCI1 Wik, 250 A . %YL siPGRMCla
KGN #fififl PGRMC1 mRNA F4 22 1K 7K S 44 ] ) Bt
FH(P<0.001, K4A), HLLT LK siPGRMCI 41154
YL siPGRMCla, 5 scrambled ZHAH L, siPGRMCI1 2
KGN 4 L J8 7 22 B 5 48 11 (13.9% vs 20.0%, P<0.01,
5] 4B).

2.6 BB PGRMCI EEH R A HERRGEXER
FiEHIEMm

5 scrambled 140 I, siPGRMC1 4 INSR £:[H i
#2358 F M (P<0.05), GLUT4. VLDLR. LDLR %:[H )
IR LHEY P<0.05, FES).
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Figure 2 Expression of PGRMCI1 in ovarian tissues of patients in the control group (A) and the PCOS group (B) determined
by immunohistochemistry staining

The black arrow shows the granulosa cells. PGRMCI1: Progesterone receptor membrane component 1; PCOS: Polycystic ovary

syndrome.
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Figure 3 Expression of PGRMCI in the ovarian granulosa cells and follicular fluid of patients in the control group and the
PCOS group (n=11, x£s)

A: Expression of PGRMCI mRNA in the ovaria granulosa cells determined by real-time RT-PCR; B: Expression of PGRMCI in
follicular fluid determined by ELISA. **P<0.01, ***P<0.001 vs the control group. PGRMC1: Progesterone receptor membrane
component 1; PCOS: Polycystic ovary syndrome; ELISA: Enzyme linked immunosorbent assay.
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Figure 4 Effects of knocking down PGRMCI gene expression on apoptosis in KGN cells

A: Relative mRNA expression levels of PGRMCI in KGN cells determined by real-time RT-PCR; B: Apoptotic rate of KGN cells
determined by flow cytometry. **P<0.01, ***P<0.001 vs the scrambled group. PGRMCI: Progesterone receptor membrane

component 1; KGN: Ovarian granulosa cells of human.
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Figure 5 Effects of knocking down PGRMCI gene on the
expression of genes related to glucolipid metabolism in
KGN cells

Relative mRNA expression levels of PGRMCI in KGN cells
determined by real-time RT-PCR. *P<0.05 vs the scrambled
group. INSR: Insulin receptor; GLUT4: Glucose transporter 4;
LDLR: Low density lipoprotein receptor; VLDLR: Very low

density lipoprotein receptor.
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Figure 6 Mechanism of glucolipid metabolism mediated by PGRMCT1 in granulosa cells

PGRMCI: Progesterone receptor membrane component 1; INSR: Insulin receptor; IRS: Insulin receptor substrate; PI3K:
Phosphatidylinositol 3-kinase; PIP3: Phosphatidylinositol 3,4, 5-trisphosphate; PDK1: Phosphoinositide-dependent kinase 1; Akt:
Protein kinase B; GLUT4: Glucose transporter member 4; VLDL: Very low density lipoprotein; LDL: Low density lipoprotein;
LDLR/VLDLR: Low density lipoprotein receptor/very low density lipoprotein receptor; P: Phosphorylation. GCs: Granulosa cells.
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