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Different expressions of GPR30 in placental tissues

and their relationship with preeclampsia
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(Department of Obstetrics and Gynecology,The First Affiliated Hospital of Chongqing Medical University,

Canada—China—New Zealand Joint Laboratory of Maternal and Fetal Medicine of Chongqing Medical University)
[ Abstract ]Objective : To evaluate the different expressions of GPR30 in placenta tissues,and their relationship with the pathogenesis
of preeclampsia. Methods ; Twenty cases of preeclampsia and 19 cases of normal maternal placental tissues were collected in the
First Affiliated Hospital of Chongging Medical University from January 2012 to May 2014. Immunohistochemistry was used to detect
the expression of GPR30 in the placental tissues. Human umbilical vein endothelial cells (HUVECs) were used as a cell model
of preeclampsia. Immunofluorescence and Western blot were used to detect the expression of GPR30 protein in HUVECs. Flow cytometry
was used to detect the apoptosis of HUVECs. In vitro tube formation assay was used to detect capability of the tube formation of
HUVECs and migration assay was used to detect the migration ability of HUVECs. Results ; The expression of GPR30 in placental
vascular endothelial cells was lower in the preeclamptic placentas than in normo-tensive controls. The expression of GPR30 protein
was reduced in HUVEC after hypoxia/reoxygenation (H/R) treatment. The apoptosis of HUVECs was increased with the treatment of
inhibitor of GPR30-G15. The GPR30 agonist—-Gland 17B—-estradiol (E2) exerted protective effects on H/R—exposed HUVECs by pro—
tecting the capabilities of the tube formation and migration ;this effect was abolished by G15. Conclusion ; Declined expression of
GPR30 may play an important role in placental endothelial dysfunction in preeclampsia.
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112 ZEMOREFR A AR A A ok a0 A8 P 8 S (hu—
man umbilical vein endothelial cells, HUVEC)¥F=ZE A 10%
Jifi 2F L3 (FBS; Gibeo) [ 1640 (Gibeo) B 32 Kb 78 37 C,
219%0,.5%CO, FAF F %, 240 535 5] 80% i I i 4% Fil
S B4/ R 4 (hypoxia/reoxygenation , H/R ) 2 B 4 54 T 411 Riy
SR, @S Z , HUVEC 78 =S85 324 (Thermo Fisher
Scientific , Basingstoke , UK) H1, il A ¥ 5% (5% CO, Fll 95%N,)
THEEFR 4 h SRIE RS BINR S S D W AR (2190, 5%
CO,,10% FBS) T 3557 18 h, i %A 43T (Vascular Tech-
nology , N.H., USA ) K BI85 552 5 (1 R 20 (0%~1%) .
113 FEGAH 17-B-ME P (17B-estradiol , E2) (Abcom,
ab120657) ; GPR30 #5513 sh 7 G1 (the selective GPR30
agonist G1,G1) (Sigma, G6798) ; GPR30 4 S P M7 G15
(the selective GPR30 Inhibitor G15,G15) (Sigma,G6748) ; %
FERESRAT GPR30 PR (e 414k H ; Abcom,ab39742) ; Hi7E
% S B GPR30 Hi K (Western blot H1 %295 %% 5% i ; Abcom ,
ab154069)

114 JUffsCsssrdl A0S i o3 4R AR 1 s A ab 3
A2 R 7 AN B2 .GL.G15 (I & AE H/R 4b B Al
TR, E2.G1,G15 T H WAREC LB, FH 58 28537
TR B B AW E B2 9 100 nmol/L,G1 9 1 pmol/L,G15
A 2 wmol/L,

F1 GREpLENSH
Tab.1 Cell treatments and cell groups

el WAMIE(22h)  HR E2 Gl G15

Control + - - - -
H/R - + - - -
H/R+E2 - + + - -
H/R+G1 - + - + -
H/R+G15 - + - - +
H/R+E2+G15 - + + - +
H/R+G1+G15 - + - + +

TE: 7 FORMATIZIUE B, =7 FoR A Tz B

12 Fik

121 fyEdift EARERAE D TR AR B b O B B OP 1
F A S U Bk T — Bl b Z SR RS GPR30
Pk (Abcom,ab39742,1:150 Fi k), R Image J EI{5ALHE
A ABEALITEL 2 241 5 ANLEF T BEPEAI AL, TA R X iR 41
PR 20 M 53 L6 R 100% , T35 PE 41 BAVEZ I 5 00 R 2H 1Y
A

1.2.2 Western blot  HAREAERIA UL 2 i E4E, —
Pt GPR30(Abcom ,ab154069)#¢ >4 1:1 000, B—actin ¥ & N
1:500, ChemiDoc XRS fh24 % I A% 7 e K6 I 2 11 B ic 4%
7, Quantity One FMRIHTHAHEAT 00T

123 iEBE 24 FLBAPE RSN, Transwell /N (8—um
pores, Transwell Chamberaling Technology )/ M % . I E TR
7 60 1,10 we/ml FHEFTIE (BD Biosciences,San Jose, Cali—
fornia) 7 37 CHHH N BLE 2 h, BA/NENEN S HIINA S
1% FBS ¥F2 5 E0F 1 HUVEC 1.0 x 1054, SR 5 #ie45 Fh ik
FHAT2H ¥ 10% FBS RS MA SIS % . H/R 4031 6 h
SRR EETR 6 h, SRIFRE RS 28 Y 2R R 20 [
0, 2 MU (IX51; Olympus, Japan) T 3 150GT 7 40 i %%
LT 3 K, AN ERLLERE RN 100% , 1153 HoAth b 21
X R Y E A

1.2.4 ARSNVNEE SR 8% 5L I (BD Biosciences , San
Jose, California) 7€ 4 CRI Rk , 4R J5 F TG I 335 B 3% 370 B¢
T 50% 5 H AT 96 FLAR (65 wl/fL) , 7E 37 CHFAN N ik B
1 he AL RN HUVEC 1.0 x 10* 4>, I35 & Fh b 51
e, TR 3 N EAL, R AT H/R A0 BE 22 h sE R ISR
22 h, AL (Olympus, Japan) Fl Image—Pro Plus 6.0 {4
SR S T KT AEFLE S SRR S NV
TR BN N BT K R R

125 @EIOL HUVEC £t &R b B 547 6% 230k,
—PUR AT BT A GPR30 HiA (1:80; Abcom,ab154069)
PSR FITC FRIE 1 W £ HT e A (1:50 ;5 Santa Cruz Biotech—
nology ) . AL FINE (PT, 3 mg/ml) T 4HAEAZ YL (0, O IL S
W B EIR (FV10i; Olympus, Japan)

1.2.6 AR TRI SR O 2 AR I HUVEC A 34
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T, SEU A R Annexin-V-FITC I PLRGH & (WU, 2B 43
AU, LA 2RI (BD Biosciences, San Jose,CA,
USA)KINT R, LIS 5 K,
1.3 %ito#r

* GraphPad Prism 6.0 $k1/|:(GraphPad Software , San
Diego , California ) #7401 12% 5347 . I A ER7R 0 P2 «
FRUEDE (=5 ) , PO2H X H00E] HOBCR IS AEAS ¢ 45 56707
20 EH AR LR T PR R R 5 22 40 # , IR0 Tukey A 301
W LA, G /K I 0=0.05,

2.1 GPR30 /£ PE i &P AL T

GPR30 3K 7% M 1 it 485 1045 P 12 200 B R 12 5 )2 A i
o1 GPR30 7£ PE 4. (&l 1B) Gk M55 P Bz 4 A% 77 2 4 e
P 2R R A B AR IR AL (8] 1A) (3% 2,P=0.000) ., LA
CD31 Fric b es M A2 i ffd (& 1C) .

BE. v

C. CD31 (FEMHREL A P
A A AR S
FRR 2200 poms & RS ECH 400 x 5
EC: L5 Bz 4 ; SC . A ARG 35 2 40 i
Bl 1 feE4A{k,GPR30 ERREHEAHEIFRIE (200 % )

Fig.1  Immunohistochemistry for GPR30 in placenta tissues
(200x )

D. GPR30 BHEXT e

®2 GPRI0ZERZARPRENFESSN ( REAHEL)
Tab.2 Semi quantitative analysis of GPR30 expression in the

placenta ( immunohistochemistry )

20 531 % GPR30( %) t1H PAE
EH A 19 100.000 + 7.197
21.794 0.000
PEZH 20 8.034 +6.102
T AR REZH BRI T 49 e oA 100% , H1 15 PE 20 PR 41 i -5
Xif B 4

2.2 GPR30 /& HUVEC R R & 32 4089 & ik

GPR30 £ A A fE[FI B 2235 T HUVEC 41 i A% Fi 41 it 5
(& 2 Control), H/R 4H (& 2H/R) [t Control 4401 (& 2
Control ) F % S5 B2 W 1 FAIR . ILA1, GPR30 #3057 G1(1#] 2
H/R+G1) % E2(& 2 H/R+E2) AL BRAL | 56 i b H/R 41
B @ | FIXRVE B GPR30 FE SR a3 G15 4,

GPR30 Merge

H/R+E2 H/R Control

H/R+G1

GPR30(ab154069 , £ {0, ) AR A% (PL, 21 (), SR I3 3R £ BBl
MG PR 75 pm

H/R+G15

H/R+E2+G15

2 GPR30 #£ HUVEC W& (400 x )
Fig.2 Immunofluorescence staining of GPR30 in HUVEC(400 x )

WA 3 s, H/R 41 GPR30 & [ /K 148 o) B ZH R AIK
M7EH GPR30 I43h7#] G1 1 E2 FWikb 35 , GPR30 #Y 4 FH 7K
L H/R 4, ELXRE R AT 9% GPR30 FE SR PIHI I G15
P (H/R 205 Control 4 Fb45, P=0.000; H/R+E2 45 H/RZH b
% P=0.002;H/R+G1 #H 5 H/R 4 L% ,P=0.000;H/R +E2 +
G15 45 H/R+E2 4 L%, P=0.000; H/R+G1+G15 ¢H 5 H/R+
Gl #H 4%, P=0.000), VLK 3 353,
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GPR30 — — E— C— - Sy et

B-actin p—————

Control H/R H/R H/R H/R+ H/R+ E2 H/R+G1
+E2  +G1 G15 +G15  +GI15

X HR L AN IE #1557 22 h, 76 H/R 41 B
4h )5, F5E 5 18 h; B —actin FLHTENZ
3 Western blot #:ll HUVEC #J GPR30 & B & iXx
Fig.3 Western blot for GPR30 protein expression in HUVEC

%3 HUVEC #1 GPR30 EB/KFEHILLE AT
Tab.3 Comparative analysis of GPR30 protein level in HUVEC

20 5] % GPR30( %) qf8 Pl
Control2H 3 0.331 £0.031 - -

H/RZH. 3 0.128 £ 0.010° 10.090 0.000
H/R+E24H 3 0.273 +0.043" 7.232 0.002
H/R+G14H 3 0.302 + 0.060" 8.633 0.000
H/R+G15%H 3 0.063 +0.005" 3.244 0.311
H/R+E2+G1541 3 0.101 + 0.036" 8.620 0.000
H/R+G1+G154H 3 0.119 +0.024¢ 9.084 0.000

F1 29.830

P 0.000

¥ :a, 5 Control ZH 14 ;b, 5 H/R 24 e, 5 HIR+E2 A4 ;d, 5
H/R+G1 41 b4 ; -, ks H
2.3 H/R & Gl15 4334 HUVEC 8 3E An

H/R 20 HUVEC T30 5.02+3.47=8.49 ([ 4B) , &5 T
XFHRZL 0.84+1.87=2.71 (& 4A) (£ 4, H/R 415X} AL LLEK,
P=0.000) , GPR30 5 5 M py M il 5 G15 Ab #ZH P 1= 2% K
4.61+3.46=8.07 (& 4C) , B g /= F X IR 4 (3% 4,G15 L 5%
MR HAsE , P=0.000) ,

PI

r

10 10*

10°

10 10 10?100 10*

Annexin-V Annexin-V
APEIEH B 9% 22 h B 4 b, A 18 h
A. Control 24 B. H/R 4

10° 10" 100 10° 10

Annexin-V
G15(2 pmol/L)AbFE 22 b, FEAHIMILIH T4, TR 5 K
C. G154
4 H/R# G153 HUVEC ATKI1EA
Fig.4 Effects of H/R and G15 on apoptosis of HUVEC

%* 4 HUVEC BTHXIEE o H
Tab.4 Comparative analysis of HUVEC apoptosis

20571 % TR (%) qfl PAH
Control4 5 3.238£0.764 - -
H/RZAL 5 7.924 % 0.690 13320 0.000
G154 5 7.668 = 0.892 12.590  0.000
Ft 56.110
PiH 0.000

7 : 5 Control 4H 3585 —, JoukIi H
24 FREAILE HUVEC ¥R 18 s T fE /1 Ao £ 45 6k

H/R #H HUVEC RSN NETE (B SB) AT 8 (] 6B )%
T HRZE (] 5A 6A) K. 1T GPR30 #4305 G1(1&l 5C .6C)
1 E2(1E 5D .6D) FiAL FUS , HUVEC AARSMEREGER-TE 1 AN
EREETT L H/R 45, HX A E AR GPR30 H S PR il
) G15 Ml (B SEF,E 6E.F), HAREHE I 5, H/R A5
X} IR A, P=0.000; H/R+E2 205 H/R 4 kb4, P=0.007 ;H/
R+G1 15 H/R 4 88, P=0.000; H/R+E2+G15 #H5 H/R+E2
2 LA, P=0.039, # 6,H/R 45X HE4H b4, P=0.000; H/R+
E2 405 H/R 4%, P=0.002; H/R+G1 205 H/R 41 Heds, P=
0.002; H/R+E2+G15 45 H/R+E2 4 [L4¢, P=0.014,

200 pm
A. Control 24 B.H/R 4
P . s "/ ¢
e
1200 pm 00 e
C. H/R+E2 D. H/R+G1 4H
N % T

200 pm

E. H/R+G15 41 F. H/R+E2+G15 2

FAT AR 55 22 h, S 4lingk 1 o
5 HUVEC 5MERR R REIRIZAL (100 x )

Fig.5 Changes in capability of in vitro tube formation of HUVEC
(100% )
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%5 HUVEC 5MERE AL IR EE 5347
Tab.5 Comparative analysis of HUVEC in vitro tube formation

T S
( mm/mm?)
Control4 5 9.927 + 0.925 - -
H/RZH 5 4514 +£0.781* 13.110 0.000
H/R+E24H 5 6.814 +1.423" 5.569 0.007
H/R+G14H 5 7.866 + 0.603" 8.116 0.000
H/R+G154H 5 3.684 +0.758" 2.010 0.715
H/R+E2+G15 5 4.940 + 0.830° 4.538 0.039
Fif 32.540
P{E 0.000

7 :a, 5 Control 21 Fb4E b, 5 H/R 44 ¢, 5 H/R+E2 41 H04E -,
TCUbI B 5 /INETE AR B3R By oK T R ) A T

% 6 HUVEC EB XIS
Tab.6 Comparative analysis of HUVEC mobility

2153 i EBE(%) qfE PAH
ControlZH 3 100.000 £ 9.271 -

H/R4H 3 34.070 £3.635*  18.770 0.000
H/R+E24 3 61.333 £5.607" 7.762 0.002
H/R+G14 3 61.333 £5.292" 7.762 0.002

H/R+G1541 3 20.050 + 1.790" 3.990 0.121
H/R+E2+G1521 3 40.967 + 7.766° 5.798 0.014
FH 63.800
Py 0.000

:a, 5 Control 41 H#S;b, 5 H/R 4 ¢, 5 H/R+E2 41 HUg; —,
TCI H 5 DA AT BEL IE RS 250 100% , Ab BRZH ()3T B 2R 1 R S5 5%
BEA HL AR I %

,.‘ .

0 { 3 '&'f\m

D. H/R+G1 2JE[ E.

E

/R+G15 4

3 3 g

PEJE UL URRE R M0 | Bl W R 45 o, AR R
L4, PERRTEA AN (04 B /NS ik
25 RER RS0 A AR | SR VT 2 I R R AT &
SERA M EER N HAMGRIESE G £ i 8 A2
AT G E AR 4 S/ NS kAR 4, B E— 20 N PE
PRI [RIES R T/ INh BRCER 2R A 16 48 2 A ke i P08
T, S BUMAE PN R 20 B 52 S A N e At -
FOMAE 9 Rz DI RE S, 148 A5 B AN ) R B4 T
i A8 P R A PR R A R P 1T R B L
A AZ ARG N, T 23320 PE 19 & sl —2b
JNEL PE AR, PR, AR6H5E L) H/R 4038 HUVEC
BN PE (9IS A K AR W15 4R PE R
S bl

GPR30 H 90 4FAC)5 Wik seke fm , 1% 2005 45
B A HERCR M A2 A — FR R RS,
TR 2 )2 GPR30 5 &AM C R, 5 R
7 e S R AU 1T ERs BRI A L BRI ) 2% 0 % 2
OIS AR OIS RGBT H S
g M 1 I 0 2 ) G R, AE S S 5 ke R
GPR30 F3h 1Y T FERE S B LS W 4e , DI 3 35085 1

3 DT WY " - Y C LN
N \:,'v’\p ’32'\‘ “ ..:\ ‘;“ .‘" *1‘. " ":(‘ 4"
.\&"«9’ Yo "“"" "‘,‘Q.t ‘%’“
“"‘o" d‘.*\'« FR N ’ “‘ b m’
4 ..Q ‘#. ‘,‘f.' *@ L " (Y26
s s A _QQ/.
x-_ PTG ol S % .'ﬁ
."no IR A @ i O [ v . o
Ry ;}": IR G "d“"’:“ ﬁ Nex
. ARERE | “("g « ’\? . ‘ﬁ%
LR B4V e 5
‘ﬁ! ,i‘:-;?i’g.}." : 2 "!: z.p;,- RAY nev, 4
{7 * - Lo
Tt AT » =

-05200 pum!_‘
su- 3 az
F H/R+E2+G15 41

TR AR TE 6 h, H/R AEARERIF R 4 h RE S 2 h

6 HUVEC iE#8E

HIZE4L (200 x )

Fig.6 Changes in capability of migration of HUVEC ( 200 x )
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JE) KA R0, GPR30 5 PE R JLF- 4 WLk
i, ST &P, GPR30 7 22 B W A 45 1045 P9 iz 4
JRLFR2 55 = A i b 3 23k HR Ik B 7E PE A1
AR5 000757 PN Bz 40 LR 92 7 J2 A L v 337 B S R AUG , s
I GPR30 5 PE W REFFAEE AR,

GPR30 A — i 2 (14 W 33 28 2z 14k, JEAE 40
JL AR IV 57t — EAFAE L, KEWF9E £, GPR30
FARFEVT 2 H AN R N BT _EB9 JF 2 50
PR — S EH AW R A B R
T &3 GPR30 A] fig [al it ik 7E HUVEC 17 4 i %
AL , 5 2 AT BT 45 R — 3,

AR KB, GPR30 AT (85 1451 LA At A
BagE JATPIL KOS AT K ROV AT RN, AR &
I, GPR30 MYRESFHEIIEIF] G15 858 HUVEC ¥
FAT=HEN, H/R 766 HUVEC P GPR30 ik T &Y
[ B LA T AR R, ELAR SN INE T BT RS %
i B AR, i GPR30 B4 3h7 G1 A E2 4b
S  HUVEC B ARSMERE S5 46 T B F1AE 5% fE
WK HIXFhAE FH AT 8 GPR30 358 £ 41 1l 571 -
G15 #1pifil,

25 TR, GPR30 ik T 22 M A G £ 2 2L il
BN A AR A IR AE PE AR A A N
B 248 R 5 A v A 2R 58 1 B AT T R R A
GPR30 Fik FRETIfiE S PE JIGBL 004 PN H2 40 X )
RESEH A IC . GPR30 AT REVEARYT T AT AL & th
TG 25 K T R e 5 | JES (%) 45 4 0 5 A& 11
TEIRITHE AL,

3

Z x W
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