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RAC3 EEX BB FEHMAAIEIE. TBNEZENEN

A ¥, mRFT, THE, ¥ F, & L
W RS (5 " HERYE) RAFERAEEZE S, L 200003

FAE] a4« BT ras HE C3 AFHITEBTZRIIEY 3 (RAC3) XFRMIE T 2G5 | TR AR Z2RI
F ek WEE 2015 4F 5 A % 2016 4F 5 AEBREERRY: (56 ZFEE RS ) KRR 11280 B A A B R E 24
WA TR PRI R E A 245 20 6], [ qPCR EAMISEELH41H RAC3 mRNA 31k, B C57/B6 /MR
6.5, 14.5 1 19.5 d MIGAL LT mRNA SR, AR R0 %57 24000 = HTR-8/SVneo H-THEFIT ik RAC3
J5, B CCK-8 A Transwell SEEGH6 RAC3 % HTR-8/SVneo 4ffIss . T FEZRZHEN ., & % AUEF
ARG B 4121 RAC3 mRNA WERAET A THZHEBELL (P<0.05) o /MR 6.5, 14.5 d Jiifd140H Rac3
mRNA FJFRIAR T4 19.5d (P #)<0.05) . SXIRAAMLL, T4 RAC3 F2ikJ5 HTR-8/SVneo AlfIAHEGH . AR
ZREN TS (P 1<<0.05) , 133k RAC3 J5 HTR-8/SVneo A fII45E . iTAE R ZERE HBE5R (P 14<0.01)
% RAC3 XIS 2 AR RGE . 8 FIEZEEE ) BAT R E .
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Effect of RAC3 gene on proliferation, migration and invasion of early trophoblast cells

SHENG Fei, JI Yi-xuan, DING Hai-xia, ZHANG Qing, LI Wen®
Center of Reproductive Medicine, Changzheng Hospital, Navy Medical University (Second Military Medical University),
Shanghai 200003, China

[Abstract] Objective To explore the effect of ras-related C3 botulinum toxin substrate 3 (RAC3) on the proliferation,
migration and invasion abilities of early trophoblast cells. Methods Villius samples from 20 unexplained spontaneous
abortion (SA) and 20 induced abortion (IA) patients were collected between May 2015 and May 2016 in Changzheng Hospital
of Navy Medical University (Second Military Medical University). gPCR was used to detect the expression of RAC3 mRNA
in the villus tissues. mRNA Chip detection was performed on the placental tissues of 6.5, 14.5 and 19.5 days in mice. After
interfering or overexpressing RAC3 in early human trophoblast cell line HTR-8/SVneo, the proliferation, migration and
invasion abilities were detected by CCK-8 and Transwell assay, respectively. Results The expression of RAC3 mRNA was
significantly lower in the villus tissue of unexplained SA patients than that in the villus tissue of A patients (P<<0.05). Rac3
mRNA expressions were significantly higher in the placental tissues of 6.5 and 14.5 days in mice than that in the placental
tissues of 19.5 days (both P<<0.05). Compared with the control group, the proliferation, migration and invasion abilities of the
HTR-8/SVneo cells were significantly reduced by interfering RAC3 expression (all P<<0.05), and the proliferation, migration and
invasion abilities were significantly enhanced by overexpressing RAC3 (all P<<0.01). Conclusion RACS3 plays an important
role in regulating of the proliferation, migration and invasion of early trophoblast cells.
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WIRZ — RIE B E 22 IR R s, Hrb g
FAER— DRI RIS M B R e R AR iR
JLHIRR L, REMIE R K B RS fG LA
MERBES 3 2 A M G S 2 AR, TEMR
FERBELBET I EEREREMG, LS5 TGS
K. RsiiGEIE R, DU Ak . il
BIE R . AR R B R R
T2 5 850 U 40 AR 2 W Bl A A A D3 e A=
RIPETR A T fifp 428 0 5% 12 A L 53 AL AN D 8 A% A4H G
I HLRE Ay e R L AR A DG 1 & 2B R I ST
CRfo

Ras #HC C3 WEM AT EIEY 3 (ras-related
C3 botulinum toxin substrate 3, RAC3) J:H{iT 17
YR, & Rho-GTPase BBEEM 2 —, &K
B S SRR AR . A A AR
B S 2 3, A D¢ Rho-GTPase Z k5
Jib e e A RN b JeE A BB B . B RS S iR 78 OC R bt
FERETIZARGE ., AT KB RAC3 7E 24l
gihmE Rk, UHRAEMRA L, S 5Pt
. FLWE . RUIIRIE MO EEER R A  RRE, A
PP AR e . AT AR . (RRESY . R
SRR A 2 R 5 e A it 2 T A AEAR AL
BARERRG . REKTERAEN"Y, XEIfER
IEHEATHEM IR S ARG ) Lk B A KT,
R AR5 B 7 RAC3 HERWRE AT H 2
Mt E wEAREEH . AWF5EE LS RAC3
FERINE = NGB A S 1 3Rk SR IR 2 40
HoE . IR LEEER, R RAC3 X IG
BT S Z AN RERY S

1 #RFFE

1.1 ARELAZBHFARARES LR HRW4L:
2015 4E 5 HZE 2016 4 5 AfEWE4E R (5
THREBERY) RIEERE T2 a4 Bt 1B & 20
B, EiR 6~12 J&, 4 B BKEFHIZ MR E
FET A FARHES BSR4 [A) 4]
TEEBEN 112 B B ERAT N T3 7= 28 1k 4T IR 19 e
4 20 %4, ¥WIHEHG . SE7 . HERTTE, AR
LRI TC SE IR A= R FAAE , B A SRR
MR IR, JTCHZ . YL DL 4 fh s o
WA 225 gt #E X[ (29.1£1.37) % vs
(32241.13) %, P>0.05], REMAHAMIKEH

21, ZAEMERKIEGEE, RAMARERAE

1.2 DRIBFEMLE R Am SIS EE C57/B6
ANBR, TEEZE BT 3 WA ARSI G S A T A7 S0 1
PEANEREA 3 0 1 (B - i) HepIEE, 5 2 R JRK
Ar/NRBHIE NSRS, BARR PR SR 3R, BRid A
0.5d (E0.5d) . TZ2 6.5, 14.5 F119.5 d FREUNR
JEERHZUH T mRNA G A, mRNA S REINZE
FEe LAY TRABR AR SEA, R[] 5
SR 3 /N, HOFIAE.

1.3 mieibid wHARBYEIINEGSE
JZ240 Al ( extravillous trophoblast, EVT ) HTR-8/
SVneo ( & H IR 7R g 107 BFB& e 28 K 4 2042 5
W), RFEAR A E 10% B4 iE (& Gibeo
2wl ) F 1% H-5ERE R (£ Hyclone 2AH]) 1)
DMEM/F-12 }i% ik ( 5&[E Hyclone A H] ) , #
F 37 C. 5% CO, MERA IR, U RAC3
/N RNA (small interfering RNA, siRNA )
i FRak FURLHC S A M2 F0 T 6 FLARKG R, FF
MM EE A K E 70%~80% RlA )G, i I Juis
FIVLH BT, H Lipofectamine 3000 ( 3&[H
Invitrogen A F] ) 430l 4 siRNA Flid ik Bokr it
A HTR-8/SVneo 4iffd, FFUcEXTIELL, $55% 48 h
JEWSCHRAR A, W qPCR A I 4t Fad 2 k%%
R, siRNA K ik ORI T M 42 RESE R A BR 2
A], Hr siRNA-1 ¥4 5’ -AGA CUC CUU AGG
ACC GCU UdTdT-3", siRNA-2 41N 5" -CUG
ACG UCU UUC UGA UCU GdTdT-3'

1.4 RNA ##HAfe qPCR i ] TRIzol {7 & (€
[ Invitrogen A F] ) 2 EH L DL L A0
)L RNA, T2 RNA B F s sl & (H
A TaKaRa 23 7] ) # RNA 24458 cDNA, BEH
SYBR Green PCR il & ( HA< TaKaRa 2A#] ) i#f
7 qPCR. SIWFHIANITR . RAC3 L 5 -CTC CAA
AGT CAT CGT CCG GTT-3', Fiif 5' -TGA GTT
GCA CGT CAAATC TGG-3' ; WS HEIH B-actin i
5 .CAT CCG TAA AGA CCT CTA TGC CAA C-3',
T 5' -ATG GAG CCA CCG ATC CAC A-3’ ., PCR
RS 95 C TiAEPE 3 ming 95 °C Bk 15 s,
60 ‘C iHK15s, 72 C @EMf 20 s, 340 MEEH,
PR T TR Rt R B R . A BTREAR
1) AACE fH 2 RQ fH, R4 RQ {HI1H RAC3 1Y%
ikt NI SEIR TR 22, LR rh ik 3 AN
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fL, RO E,
1.5 wmiesgsase dem N CCK-8 i ( HA
[F =/ ] ) K0l HTR-8/SVneo 4R 454 RE 11 . #F
B SIRNA 80 #38 URLS 1 HTR-8/SVneo 4l
FHBEEEE AT R, JAREANA A 5 000/mL J51%
Pl 96 fLbk, HEEFLINAZNMEETR 100 pL, FE2E S
AEAL, 00T 12, 24, 36, 48 Fil 72 h BHGTI 20t
AR, BEMFTELIIA 10 uL CCK-8 147, 4G
HIEE 2 h e RSN 450 nm AN DB E
(D) {H. BHTEHEL 3R,
1.6 Zmieit# | 12 hkn TR .
YL siRNA B AR J5 i HTR-8/SVneo 4fifd
Fige 48 h, BRERIEAL, WOV TRl R,
YN E A 5X10°/mL, T Transwell /M= [)Z
(8 um, [ Corning 2AF]) MIA 25 pL il
W, F/NEET 24 fUiRkh, /NESMINA 800 pL 7
10% AG2F MU RS IR, & T 5% 24 h )i,
FtREE L/ NS L2, SRIEE /NS 0.1%
Z R EE, B s SRR,
Tt B N ST R AN A5, A2 B AL BE
Hs AT, THEE AT, iR 2
5. PG A/NE (8 pm, FE[E Corning
ANED) L, SER TR AT RS LR . AR S
23R,
1.7 %542 WA GraphPad Prism 5.0 3k
HEAT R AT IR, S E A AR BT R
xts Fon, I HEBCR A Student’s £ i K56
JKHE (o) 4 0.05,

2 & B

21 BRAS . ALAFEALELL T RAC3 mRNA
Fo PNRIE AL P Rac3 mRNA ¥ %% mRNA
Rothas RN, 5NEF @RS BN TR E
HAELL, NEURFWIAIER B AR5 B A
1 RAC3 mRNA [FRIA T (P<0.05, Kl 1A) ;

INEIR A2 Rac3 mRNA TEfRIE AT 6.5,

145 d IFRIBE T4 19.5d (P#<0.05, K 1B)

2.2 TFiA RAC3 &iA#4%) HTR-8/SVneo 1tk
¥aidk ) 4 siRNA-1 F1 siRNA-2 T4iJ5 HTR-8/
SVneo ZfifiH RAC3 mRNA FKikuk55, 5% R4
R R 50% (P<<0.05, K 2A) 5 F:gyid ik
RAC3 JRki i RAC3 mRNA F£isTheE, @il

SHBHZ) 15 /% (P<0.01, K 2B) . CCK-8 ¥4
MZER IR, T3 RAC3 (siRNA-2) Fik 48 h FlI
72 h 5 HTR-8/SVneo 43851 e 1 4 [ A] 53
X HRA AR (P<<0.05, K& 2C) , Tiid#eik RAC3
Jii HTR-8/SVneo ZMAAEFERE S48 m ( P<<0.05,
K 2D) . 4558 RAC3 552400 HTR-8/
SVneo MMIFERE A OC, T IMHZRIASIHES HTR-
8/SVneo AHJIE LT HE T .

31 52 :
= <2
8 L3y N\J 1
0.5 S ]
2 00 A S B
A SA o8 o8 o8
T e e

1 BARFE. AR AHELHRH RAC3 mRNA FN
INRBAEZHLA R Rac3 mRNA HRIE
Fig 1 mRNA expressions of RAC3 in human villus tissues
of SA and IA and Rac3 in mouse placental tissues
A: Expression of RAC3 mRNA in human villus tissues of SA
and 1A by qPCR ('P<<0.05 vs SA. n=20, X+s); B: Expression

of Rac3 mRNA in mouse placental tissues by gPCR ((P<<0.05 vs
E19.5 d. n=3, x%5). SA: Spontaneous abortion; TA: Induced

abortion; E6.5 d: Embryonic day 6.5; E14.5 d: Embryonic day
14.5; E19.5 d: Embryonic day 19.5

2.3 T RAC3 & ik #74) HTR-8/SVneo 48 iy
B AR S SXTEAML, T RAC3 %
ikJG HTR-8/SVneo AT iT# fiz 22 HE )14
WS (P<0.05, Kl 3A) , i#ik RAC3 J5 HTR-
8/SVneo 4l )iLF5 FIZ 22 HE 13w ( P<<0.05,
K 3B) . 45900, RAC3 nlfEsua s 3% 2 40 i
HTR-8/SVneo MJiEF IR ZERE ST, DI SR % 5%
JZ A0 K G 0 I A K R MITRE

3 3t 8

IR IR MR D E SR SR LIE W A KA H
HISCHEIN R, 25 IR BR8] 9 ) 5 52
B LA R RIG & R AR B R B, SRR AR Y
JESG G RR B JE MR A B OCHE , Y IR)=
240 it B0 B 1R 2 D) e ok B FoF 23 5 i IR I
IR, SRR SCE B AL, Wie LE WAE R
SRR TR AN AR SR SR R AN
JAE G Yo A R A R B T 2 B OG . HR IR
LRI S AR 2R RE )2 PRIE R AL A KR B
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FRRM, M E ARG S I T 2 T
RIS, 2SR AR R, % IR)=

1.5 25
$ 1.0 8
< . ) < 15
S o 10
N ﬁ ’l‘ IS
0 A 0
NC  siRNA-1 siRNA-2 NC RAC3

AR bR 2R BT AL AE ) S - 2 G 572 D RE A ik
B, AT S R AEIRAH S 9 K A
61 < NC 14 r == NC .
—-siRNA-2 12+ *RAC3

S S S S R |1}
12 24 36 48 60 72
Time t/h

12 24 36 48 60 72
Time t/h

B2 HTR-8/SVneo I RAC3 FHBRMIRILLER K RAC3 Xt HTR-8/SVneo 4HIIEIHRE /1 HIR2T
Fig2 Interference efficiency and overexpression of RAC3 in HTR-8/SVneo cells and
effects of RAC3 on proliferation of HTR-8/SVneo cells
A, B: Expression of RAC3 mRNA in the HTR-8/SVneo cells transfected with siRNA (A) or overexpressed plasmid (B) by qPCR;

C, D: Effects of down-regulated (C) and up-regulated (D) expressions of RAC3 on proliferation of HTR-8/SVneo cells by CCK-8
assay. NC: Normal control; siRNA: Small interfering RNA. "P<<0.05, “P<<0.01 vs NC group. n=3, x+s

NC iRNA-1 siRNA-2 NC RAC3
N o 1001 200
g g 805 = £ = 150} =
ks § oor ks 3 100t
E" o = 40f * Eb ; 100 -
= © 20t = 3 sof
0 " " 0
] ] NC siRNA-1 siRNA-2 NC RAC3
NC siRNA-1 siRNA-2 NC RAC3
100 100 ¢
*
- g 80F _— - 2 80 T
% g 60r % § 60
z é 40 + * " z = 40p =
20 O 20}
0 . . A 0 B
NC siRNA-1 siRNA-2 NC RAC3

B3 T (A) Sid &L (B) RAC3 3t HTRS-/SVneo HMIERB TR ZHE RIS MM
Fig3 Effects of down-regulation (A) or up-regulation (B) of RAC3 on migration and invasion of HTR8-/SVneo cells

NC: Normal control; siRNA: Small interfering RNA. Original magnification: X 100. "P<<0.05 vs NC group. n=3,x+s

RAC3 VEN—FhEOREE , B RIS T 3L
SNER T S N e EP S T S T s ey A
e v B SR, VR T R S SR RN 4 S B
1R78 . TR EL, MKanieET. A
W, SEMEREL. LRIV, MR
LU RAC3 [ERB A C T RE A ki, A 0F
5P RAC3 BEfE S ST 40 ) Z REME M A 38
TR, EIEH AL E T, RAC3 MFATER
AL L) B SV R R, sk ik
A HL 26 3R 7K A AR Ak T REAE & 7 Pk SE A A o
LE AT /NG 4140 mRNA A 25 5 R Y
Rac3 TE/NEREL R B R BB, A
NIRRT BRI 2 AN T sE EAT BT

J TRV RAC3 TR FE 2 AR Tae b i
YR, ABFFE R4 EVT IR HTR-8/SVneo

REHEA TR, L T3R5 RAC3 ik, 5
VTR 2R IGE | IR AR BRI Bk s . 45
AR RAC3 12 R JE R A 4R NGB 414
RN T, 7EUFR)Z41E HTR-8/SVneo H1 T4k
RAC3 ik A sane )1 R, REMITRERE
WS ;s ARG IZ A 8 RACS J5 WS EIAH
RGER, XELERPUR RAC3 S 510552 40
GG AR S, RPEFZAMH RAC3 RKikT
PRI RE S G T2 AN T AR B G . S 5 RIANH
JER A SR 10 &

M, AR RAC3 EABE I [ SR
FEANGBAL P EIETIH, RAC3 ik NG
AN IETE | (RFERITRERE SIS, T R
IRMIARRL o XL IR RAC3 FEE SR Z 40 M)
AR H MRl R v 4 B AR,
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