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Expression of MTA1 in preeclamptic placental tissue and its effects on trophoblast function

GENG Yao'?, ZHANG Yang?, ZHAO Jie?, LI Wei?, CAl Guoging®
1. College of Life Science, Northwest University, Xi'an 710069, China; 2. Department of Human Anatomy, Histology and Embryology, Basic

Medical Science Academy, Air Force Military Medical University, Xi'an 710032, China; 3. Department of Gynaecology and Obstetrics,
Xijing Hospital, Air Force Military Medical University, Xi'an 710032, China

[Abstract] Objective-To investigate the expression of metastasis-associated protein 1 (MTAI1) in placental tissues of
preeclampsia (PE) patients and its impact on trophoblast cell function. Methods-Placental specimens were collected from
pregnant women with PE (PE group, 20 cases) patients and healthy pregnant women as controls (control group, 35 cases).
Western blotting and immunofluorescent double staining were performed to analyze the expression changes of MTA1. The human
first-trimester placental trophoblast cell line HTR8/SVneo was cultured, and the cell migration ability was assessed through
wound healing assay. The cell invasion ability was detected using Transwell invasion assay. Under hypoxic conditions simulating
the invasion of extravillous trophoblasts into the uterus, quantitative real-time polymerase chain reaction (qRT-PCR) was
performed to analyze the mRNA expression of hypoxia-induced matrix metalloproteinases (MMP-2 and MMP-9), thus assessing
their secretion levels. An extravillous trophoblast explant model was constructed to assess the overall villus outgrowth capacity of
the explants. Immunohistochemistry (IHC) was performed to confirm the presence of the endothelial marker CD31 for placental
angiogenesis analysis in mice. Fifteen Mtal™~ female mice and fifteen wild-type C57 female mice were mated with wild-type
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male C57 mice for fertility testing. Results: Western blotting revealed significantly decreased expression of MTA1 protein in
placental tissues of the PE group compared to the control group. Immunofluorescent double staining showed that MTA1 was
mainly localized in the nuclei of trophoblast cells. The wound healing assay demonstrated that HTR8/SVneo with stable MTA41
knockdown exhibited weaker cell migration ability compared to the control group (P=0.002). The Transwell invasion assay
demonstrated a marked decrease in invasiveness in M7A4/-knockdown cells, significantly lower than the control group (P=0.015).
Hypoxia-induced expression levels of matrix metalloproteinases MMP-2 and MMP-9 were significantly reduced (P=0.020,
P=0.003). After MTAI knockdown, the overall villus outgrowth capacity of the explants was decreased compared to the control
group (P=0.003). THC results showed that CD31 expression in the placenta of Mtal™~ female mice was significantly lower than
that of wild-type female mice (P=0.004). The litter size of Mtal”~ female mice was significantly reduced (P=0.000).
Conclusion- The expression level of MTA1 is closely related to PE. Endogenous MTA1 may be involved in trophoblast invasion

into the endometrium and villous capillary remodeling.
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Transwell i A ) 1 iS5 B 2R 0 28 — H1 R £ — It g
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5'-GGGGCCTCATACACAGCGTC-3", 77 ¥ K/NH
102 bp; MMP9 (NM 013599.5) 5| #) K 5'-CCTTCA
CCTTCGAGGGACGC-3" fil 5'-GCCGTGCTCCGTGT
AGAGTC-3", J=¥)K/INh 146 bp.
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4 hJEBUH LA, ZNVDITA T mLSE &R IR (54
20% PBS il 1% ¥ %5 2 -BE & R ), S b Ao v 4
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Bt . 5% ¥ % . F-AGGAGGAAGAGGAGGAGG
AGAGTGAATATAGGTTA, R-GGCACCAGATCACA
TAGTTGTG. PCR X i & : 94 °C i ZE 4 5 min;
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PEWEBEIRS R K, 38 3 Zl A A/ BRE R AR . 1
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PE 20 Jify 8 v 1 3R 3k KO W AR T 0k B4 (1A
B). IR YL g5 R R MTAL (SRE2550)
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2.2 WAk MTAI %} HTRS8/SVneo 41 T F5 . 122

fiE )y B B 1t i 18 55

MTAL shRNA #3458 A 5T B A I HTR8/
SVneo % 7% J2 40 iE MTAL £ ik, 4R B xR, 5
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it (Bl24). thaf@mases (K2B) B, ks
24 h, MTAI sh# 40 1T % 2 W] @ AL T Scramble sh 2H
(P=0.002); Transwell Hfi{R/MZZESLE (K 2C) &
7R, MTAI sh 2l 40 Hif2 7856 715 Scramble sh 4041 Lb {2
FHTRE (P=0.015); %45 R 4E8 MTAT REGS i 12k 7%
R AR 2R SR o BG5S R A Hh B
Jrdd A, DU PE JIG B4 BR S, 1E4T qRT-PCR A
W LA B MTAL X85 A B MMP-2. MMP-9 3235105
s 255 (K2D) W, (RAEHIE T, 5 Scramble
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Note: A. Western blotting. B. Immunofluorescence assay. C. Expression site of MTA1 protein located by immunofluorescence double staining.
1 AREHLAMTAIEARIE
Fig1 Expression of MTAI protein in human placental tissues

shd A, MTAI sh 4l MMP-2 Fl MMP-9 () mRNA 3% ST MTA1 X TAE 3 MMP-2 Fl MMP-9 [ 35 154 T
EACEYIREAR (P=0.020, P=0.003); %4 54 FAEH .

A B
0h _ 24
)
HTRS8/SVneo = . 100
g g
'g g 80
RS 5 T 60
¥ X 1%} g
SR S 40
& N =
s B 20
= o 0
2 @)
g @ Az
[T &
<
D
=12 @ [CHypoxia-Scramble sh
g B Hypoxia-MTAI sh
% 1.0 é 14 N ypoxia s
Scramble sh MTAI sh u; 08 g 1.2
= 06 2 1.0
= g L.
E 8 038
‘3 0.2 R
s o 0.6
= 0 )
- » X s 0.4
AN 5
& “6 < 0.2
& =
& 2

MMP-2 MMP-9

Note: A. Expression of MTA1 protein in HTR8/SVneo cells with stable MTA1 knockdown by Western blotting. B. Wound healing assay. Representative
images were taken at the beginning of wound healing (0 h) and 24 h later. The level of cell migration towards the wound scratches was quantified by measuring
the distance of wound closure. C. Invasive capacity of the cells by Transwell in vitro invasion assay and statistical analysis. D. Expression levels of MMP-2 and
MMP-9 by qRT-PCR. n=4. *P=0.002, ®P=0.015, ®P=0.020, *P=0.003.

2 BHIR MTAI Xt HTRS/SVneo 40 BT 85 B 520

Fig 2 Impact of MTAI knockdown on the functional properties of HTR8/SVneo cells

2.3 WK MTAI MARSP R SR IR TAMHIR AN RERE DU T MR E/ME R A KORE, 4R ER, §
LCEAL] Scramble shRNA % YL 20 AH EY, MTAI shRNA ¥5 GL 2 A
5 Scramble shRNA %% YL 20 A [t,, MTAI shRNA  HEATEVTIEBIEE BES M (K3B. C), 25

P 9 B LD MTAL R (I R IAKT B EMIL BASITHEEL (P=0.003),

(F3A) o XFAMEAREFTBAR G BAMER I, 5] &
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Note: A. Expression of MTA1 protein in villous explants by Western blotting. B. The growth state of villus explants (arrows) under the inverted microscope.

C. The average migration distance of villous explants. n=4. ©P=0.003.

3 RHAE MTAI XHESMEFRRI G B SME M SMNE BE F1 K 2200

Fig 3 Effect of knocking down MTA1 on epitaxial ability of cultured villous explants in vitro

2.4 MTAI WS 5 i 45 T8 e 4 DL S5 = 4+ 8 H

FEHC/N B K 2 DNA R #5541 23 86 1 i A T 56
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H iR B= 9 297E 800 bp, Z+&F (Mtal™) /NRH
(1) Fr BEAE 800 bp 1408 bp {7 B 2 B 2 45717, ii4is
F (Mtal™) /NERHEBZRAZLE400 bp (E4A) .
FIR Rl sk g R B, ai G /NS4l 80 8
MTA1 ik, IESHBE R ImBR (K14B).

M LA N R AR ) CD31 k2 3k 4T i %

A B

A S S
o8
D O &
WA N
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MTAI1

Bosadioans

A8 A L A . e BRI R ] (&1 40),
MTAT /N BURY CD3 1" 3 i A8 %% 5 . 3 Ik F X 1]
0 (P=0.004), MTAI™" 20 /N BURG 43 1 48 A i 32 3
i o

AT SRS R R, Mtal™ /N B 5 5
J7. 8. 8. 8.8,9.9.9, 9,10, 10, 10, 10,
12, 12 5y MTATH/NRAFEUG 800 0, 2, 2,
3.3.4.4,5.5,6.6.7.7. 8K, S5X4H
W, Mral™ MR A8 W2 REL (P=0.000) .

Mtal™™ Mtal™ C
= \" T \-&“‘ ] &)
K s o T | | B 120 -
\: & A - 100
. o rary é’ 80
- £ ZOO;p”m § 60

K

= ¥ z z 40

k'*&; e || £ | © 20

; .
XKD e, Ty <
B il S ” ] 2
- ] &

e O A i KO

Note: A. PCR identification results of mouse tail genomic DNA. B. Detection of MTA1 expression in placental tissues by Western blotting. C. Immunohistochemical

staining and quantitative analysis of CD31 protein in placental tissues of mice. n=4. UP=0.004.

B4 Mtal MERHEEREREBALA G CDIIRIEFER
Fig 4

3 e

FAT, FERHESANREAT W2 EPER
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BEFF 58 AR ESh DK A E I8 . AN R SR 2 A AR R I
s R, R S ECTEIRAESI K E AL,
BE AR D, RS B B A AR, T
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MR L . BT TE i I R ML RS . M 9H
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Identification of Mtal™™ mice and expression of CD31 in the placental tissues

oAb ZAEE AR, PG P A KA e AL
IR
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MTAL 78 IE % A% 5% )2 40 M b AT 3 e 1R 0,
MTAT & — 4~ 55 b & A8 0 Ji8 A G B4 3% 18 4 [
F R Sk R A v e L 4 L2 Rl S iR
20 M 4 2 28 A R T Y R T ED R A Y R
/N, MTAL7EPE B E P R W AL, Mg
SN Y i 45 i 8 MTA 35056 A T 37 12 4 i
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o % BRI AME N G228 . RISFF 5
A EI R PATANL, R ZEEER IR 25 2T
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KIHEZR (B MMP RIKFEIRSE) 5 PEJNEE K
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EVT * MMP [ 5 % &k 5k TR A % .
W 3% 2 20 M A= 28 2o R PP B MMIP A 5 48 M A 3 5
(extracellular matrix, ECM) [ &% 7, MMP 7F
A AN B A B R IR MR . RAE . A
B MR AR S B B Y Ak
MMP-9 {55530 [ 2 L I 40 12 28 A B 10 S B A
AE N MTAL A — A R B RS AR e A
(MTA) FWEM, TEFLMRIE R E G R o A rp 2 i
i BERRARSCIE N 20 [ERE, MMP-2 4345 bR 20 e A
WA 5 RZERE RS AE FALHI SCBEE b Y IR AN 4y
WA MMP-2 Sy Jif i 57 P RS A6 I 155 5 G R 17 o 2
PHEHEF, AR THEFRAREATE N, EERY
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