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Expression and regulation of PCOS susceptible gene Hmga2 in mouse
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[ Abstract]  Objective To study the expression and regulation of polycystic ovary syndrome ( PCOS) susceptibility
gene Hmga2 in endometrial receptivity and decidualization. Methods Experiments including early pregnancy, delayed
implantation and activation, artificial decidualization and ovarian steroid hormone treatment were performed, and Q-PCR
and Western blot analyses were applied to explain the role of Hmga2 in endometrial receptivity. Results The Hmga2 ex-
pression increased gradually with pregnancy. lts expression at the implantation site was significantly higher than that at the
inter-implantation site,in the embryo activation group than in delayed implantation group, and in the artificial decidualiza-
tion than the non-decidualization. The expression of Hmga2 was positively correlated with the expression of estrogen and
progesterone, and was positively regulated by estrogen and progesterone in vivo. Conclusions Our findings indicate that
the expression of Hmga?2 is closely related to the embryo implantation process in early pregnancy in mice, is involved in the
process of endometrial decidualization, and is influenced by the activated blastocyst and steroid hormones.

[ Key words] Polycystic ovary syndrome; PCOS; Hmga2; Decidualization; Embryos; Mouse

Corresponding author: LIN De-gui. E-mail: csama@ sina. com

ZHEN HLLZEAAE (polycystic ovary syndrome, P- AR EAY iy A A LI R s Q[ N =
COS) & — R AV Z2 2 DL S R P B = B v iy PR R/ B MR LT ) DA S B 5 22 1k ek
HOL LN g . B RIRIRFRI N H &R AR BFIEARGE , 6% ~ 8% 1R B W L HERi2 N

[(EE£TR ] EKHRRESESTE (45 :31572578)
[MEERIA]EKZ (1983 - ), B LB AE S8, 2l RS EE . Email ; yz_cao@ 163. com
[BIREE I MBS (1961 - ) , 55, 3882 , W58 07 1] o /N BB . Email ; csama@ sina. com



474 v [ SEER EN I 2017 4F 10 A 45 25 %455 ] Acta Lab Anim Sci Sin, October 2017, Vol. 25. No. 5

PCOS"™', PCOS KA tLifil 4 & 2%, & AT A 58 4 )
BRI Oh f s AL AN ER B )y i L R, 5 R =
- TEAA- B S D RE S B AR T RE S AL AL
R IRERER R A K, MR R 0 R DA T W
AN — B R BIRIG , I8 BT T8 A 7
e, B RSP R A PR E TS AR EAER , S8k
WiaE R 2, HEORJE Y 6 ~ 10 d, A 2811 20
~24 d FEA AN B VIR IR AE AR Z PR
FR AR, G R 300 ) A 30 A A s ] ] o gl e S
R R AL A B B 1T ( window of implantation,
WOI) B 34> PCOS 132 A2 HEBN 6T 5 M 1)
AAAEEHEIN R ARG ORR IS, SZ A UM A L 2
A B A X FIEYT 5 I RS OG22 A, L
AR ST T8 IR Z R AR, T8 B
ZAZ XL PCOS B IR A AR

BENRALBR 20 F 5 S, S35 S R A
JRLTF4f 2 A )4 i 348 B R 43 Ak ) Bk i 25 0 X
KEMINEZAE, XA RO B, A
A7 1 A 1) - PARURI e L b B R S el i
SEAALH A T B AR B A L R A H Ao
At A = B R A DR IR I B BT AR
WL B & T B IR W I, I FL 00 056 58 %ok 4 7 400 40
AR B G BB PR ST

PR % 75 2o A v 20 43 3 AR R e JE TR
AR 17 U TR . AU R S5 A AR T Xt
TR AT SRR E P R, 2156
1T (genome wide association study, GWAS) H1
EBREEN A2( HUGA2) 3Kl PCOS S RIEA
PRI AR R I g AR, EReiE S
e {2 5 45 45 T A0 G 00 SR A 48 K, BT 9 3 HE A 3
RIS . N8 HMGA2 4 s 5 R K BE 24 K 160
kb, Hegmtth 5 51 3405 5 A 4h 8751 Hmga2
—/ = BN R IRAEFIE | B2 RS+ 4= i RE
HAT, M5AER Hmga2 it 23k, W 2/
PRI R AR B R ARk e Y g R HM-
GA2 TEZ R B L e RS, H S
HARBUG A 505 7e 90 S v b, HMGA2
A RIS W R 2 AR R, 5 P53 BA I
HEB e

HMGA2 £ GWAS B EFFE ih 2 220 % A PCOS
Sy LR Z LR TE PCOS 95 ARG 25 TR o 72 Y
VERIR WARAE . PRI, A BIF 8 0L 1 4% P 5l iy A
5% Hmga2 765 PR 2P At g4k i 7R

PR IR R A B 101 3 15 PN 25 2 P 1 R 41K, X F
PR IVE QR R AN TR A 000 3 2 1 it A — 2 (I
1 #MBE5RE®
1.1 %
111 S8y

SPF 2% KM /L, 6 ~ 8 J& Ik, R4 22 ~24
g, LR R 2Z L5 s iy o 3 42 [ SCXK () 2013
-0009] , 7% F 22 CHEIR A N LIRE WA 14 h
JEIE(06:00 —20:00) ,10 h SBEE ) 4 HREFIRK,
S /N U 35 S SV 1 T LR R 2R S sl oh
D[ SYXK(4)2010 —0011) . ASSZE fir 45 #4E
PIR56 AR N R [ 52 56 3 Wy 4 LA ) o
1.1.2 K7

Rl RNA $2 B0 & F cDNA 39 5% 5% Bl i)
& H TaKaRa AEYH ARG R A, mRNA & ik
2K LightCycler® 480 SYBR green I master, {3
KH Light Cycler® 96 #¢ )t # PCR {X (Roche)
Western blot fF H — #T & anti-HMGA2 antibody
(GT763) , ¥t (¥ i, Proteintech, goat anti-mouse
IsG(H + L), SA00001 — 1), N Z ik anti-B-actin
( Proteintech, 60008-1-Ig) , RIPA & [ %A Wk 25 Fo A
R A 282 KA AR,
1.2 A&
1.2.1 SERFFEE & PCR 40T

K H Trizol Reagent #2214 RNA, SN E%
TUTEWAE RNA, K DEPC /KU RNA 2248t
FEEETHI A RNA AW G E (absorbance , A) 18, B Ig
WHIEEE L Yk A I L 58 2 DL cDNA A 455 A5 4G
Hmga2 F GAPDH W)3ik, L GAPDH J N2 i1
Hmga2 X FRiEE . Hmga2 BI51 955 R . L if
5"-AAGGCAGCAAAAACAAGAGC-3', F i 5'-GCAG-
GCTTCTTCTGAACGAC- 3'; GAPDH Y531 %) %51 J .
3% 5'-TCTGACTTCAACAGCGACAC-3", F il 5'-GC-
CAAATTCGTTGTCATACC -3', 519 i i Je iR Bl 5
HIRAFIG R, PCRAGHFZMH 94°C A 3 min,
94°C 25 20 s 63°CIE K 20 s 72°C #EAH 30 s, 430 4>
FEER, PCR SN A4 Sl 1k 7 ) A i 5 i £ A 7
WA SR ¢cDNA J5 iz qRT-PCR Kl
1.2.2 Western Blot 734

FHAN 2 B A 2B R 1, BCA R
SR B R B B (14% ) AR 45



o [ S2I0 F WA 2017 4F 10 A %525 #5455 1 Acta Lab Anim Sci Sin, October 2017, Vol. 25 No. 5 475

(5% ) ;60 VIEEMHEYK 1 h 5 FFE,80 V fHEH (3) A\ i Ak
WGRERR TSR B EAERE PVDF ;5% i el B RS AT R 22 T M BSR4 L BRUA 8, B

B E A 1 h J5,—$T(anti-HMGA2 antibody: Ab-  fBRZ255 4 K/NE, —MF 5 N IESS 50wl 2 ki ik
cam,GT763, 1: 1000 7 % ; anti-B-actin, Proteintech , T NTIHESEEAL | 55— F B X i e R4
60008 -1-Ig,1:2000 Fife)4°Cid B PBST HUE 3 ¥k, &5 8 K LARALAE, 20 i Wi A N o5 Wt IS Ak o) R
FFR 5 min; BUR S ALY AR ICH P T (Pro- Il FEAL, HAED3 H

teintech , goat anti-mouse IgG( H + L) , SA0O0001-1,1: (4) N HLA [ B 2R A B

5000 #i )1 h J5,PBST ¥k 3 K, BHIK 5 min; ECL 1Y R4S [T i 2R Ak 3o BB P M B, BRI S

E TR FARDIERAUNGP L AR P , BT 15 2 T e

1.2.3 SRRl i Bt R RERBE T Z R ) 50 OXF IR 5
(1) FHAar iR 0.1 mL ZJF; QP4 H. 5 H 1 mg/0.1 mL; @

W5 M BT AR B B 12 WA e kB E2 4.4 H 100 ng/0.1 mL; @ P4 + F2 4. B H 1
FIARPRIC AR IRES 1 R IEIEIRSE 1 ~8 KA/ mg P4 +100 ng E2/0. 1 mL, B4 ZE 3 H MEDF
TR AR K A B i ep UG S BHE 24 h s o RN R IR T E M
BN DR, BUNRUEIREE 5 ~6 KA FER, F4 1.3 SitAx

1% ZAHFE 0. 1 mL,5 min J&5BCFF, % RALG M0 THE VORISR LASC IR B8 DL = BRifEiR ( «
BRI N O, 2 RIS R R AR +5)F78, KM SPSS 13. 0 Geit stk b x* K
RO S, B DR 3 H 1 one-way ANOVA ZEATHE T,

2 E:}E\' B

(2) IR PR B i ) #®m

FARVIGRAEURES 4 M FATBUNER 5L SR F5 4Ttk
55 KA 6 K B P20 (42 1 mg/0.1 2.1 Hmga2 ENREBREFRFEPHNRIEIHR
mL) . 557 REG/NRIT A, — % PSS PR FAYHEE PCR &7
H 1 mg/0. 1 mL) WIEIRFH IR ; 55— 41 iz B A B Hmga2 mRNA 7E/N B W RIEE 0L,
5178 WE B (E2, 4 H 25 ng/0. 1 mL) M P4 H 1 Z5B BN, Hmga2 mRNA TELEIRYS 4 ~ 8 K iZE W1
mg/0. 1 mL) NERBIRH, 730 T4 8 RINETFE., S ERE 4 X557 KUK ESA D EH M (
1% 2T E S RIS/ N FEERM A, 2 1A) ; SAEE RO L, Hmga2 mRNA 1EEIRES 5
IRE IR/, v — 01 B WS 5 A I A1, KA IR 5 ek i i 5 14 5% (1K1 1B) , Western blot

F—IFE AR EA LR TR, BHED3 H, H5HZER -F(K2),
A B
'§ 3.09 * E 3.5 - .
B2 )5 =2 30
8 i 5
ﬁ ? 20 ﬁ é 2.5 1
[=9 [=9 20.
< % < 22
z = 15 5
%<Zt %< 1.5 1
EZ 10 £z o]
SE &
g5 05 £5 051
s :
0- 0
0 1 2 3 4 5 6 7 8 5N 51

AP it PCR 2521, BURFRR (3 + 5), " FORERAREM(P<0.05),

B 1 Hmga2 mRNA 78/NRP BT IR T 5 h Rk
Note. A: qPCR analysis of Hmga2 mRNA expression on days 1 —8 of pregnancy. B: qPCR analysis of Hmga2 mRNA expression at the implantation sites
(5 -1) and inter-implantation sites (5 —=N) on day 5 of pregnancy. Data are shown as (x + s). Asterisks denote significance (P <0.05)

Fig.1 Expression of Hmga2 mRNA in the early pregnant uteri of mice
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Note. Expression of HMGA2 on days 1 —6 of pregnancy; I: Implan-
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tation sites, N: Inter-implantation sites.
Fig.2 Expression of HMGA2 in the early

pregnant uteri of mice
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Fig.3 Expression of Hmga2 in delayed implantation and activation of uteri in the mice
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Fig.4 Expression of Hmga2 under artificial decidualization
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Fig.5 Hmga2 expression in the uteri of mice after ovariectomy and treated with steroid hormones for 24 h
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