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In vitro Functional Block Study of annexin A2 during Embryo Implantation. Ye Tianmin, Peng Dingjia,Gao Jing, et al. Center of Re-
productive Medicine, The University of Hong Kong — Shenzhen Hospital, Guangdong 518053, China

Abstract Objective The three — dimentional in vitro embryo implantation model was used to study the function of annexin A2 dur-
ing the embryo implantation. Methods In vitro day four ICR pregnant mouse embryo and endometrium was co — cultured. The attach-
ment rates were compared between the groups of annexin A2 antibody pre — treated and control groups. The histological study then fol-
lowed. Results There was no significant different attachment rate between the 1. Opg/ml annexin A2 antibody pre — treated group
(45.6% ) and 1.0wg/ml IgG control group (55.4% ). And the attachment rates of the 0. 1 ug/ml annexin A2 antibody pre — treated
group and no antibody control were 53.6% and 59.0% , respectively. The immunohistochemical study showed that the expression of an-
nexin A2 were not decreased after the annexin A2 antibody pre — treated. Conclusion The expression of annexin A2 was un — regulated

in day four pregnant mouse endometrium compared with day one pregnant mouse. The annexin A2 antibody pre — treatment can not block

or decrease the in vitro embryo attachment rate.

Key words annexin A2; Embryo implantation; Model

Wt BACAE 2 i 228 AN 2200 R R A A 2 T I Y
— AN 1978 AR S EBE A T P 2L, AR S
BNLINA T 5B AE T BOR LA 8248 W 58 35 1 4%
FAR G BOAR  FEAR KA RE BRI 7 A D A2 E SR
BB 2 AR W R B, B A8 A D0 e i RS A BE AR 7
BRI 13 B RN AL Pk o AP A 2 B ) A 2
TE T WERG 3 IR W DGR AE S 2 vh o I L H AT B A2
HHAR BRI RIS RAMAE 30% 47" . B
PRI K A AR B AR Y A B R A i L 3

F AT A B R BE S G BT )5 H (2015A030310470) 57 4
A RYNTTRE A HOR QUFT 2 51 & 24 BB BT H (JCYJ20150331142757399)

PR A 518053 7 ¥ O£ BRI B o A4 A1 B 2 v o0 B /B 7 R 4
R E (T RR A A £ OER HRR) ;510632 )
N HE R RS SR R R (H )

i AR R HL SR A < yetm@ hku — szh. org

P AN W) Py b, A 1 5 e B A0 BRABARAH AL . R AR
gy 3 0 BE A B F R A AL TR IR TE T
BNBEREARER RS . W, G L RERER
WMt R AR ER IR T T E N LW,
BEJS G A 5 W8 R A T AR )= L EA
PR () ) 5, B A R A i R R AR KR A
T 2 A R I R 9 0 A R R . IR AR
IRt 200 1 KOl g A, P L ds T
FERE T MRE T B GRS M
b B R AL gy A7 — S AN i 2 1k

annexin A2 J& annexin i 51 Z — . annexin j2&—%{
T3 5 AR e TR IR B T B E B
HAE s A s RIE A 12 50 IR &
annexin A2 J&— 0 RAKGE 1, 4245 B 1> annexin A2
Sy FFPA P11 (8100 $545 5 8 H A10) 47 F, an-

.69 -



J Med Res,Feb 2020, Vol. 49 No.2

nexin A2 & Src (Rous PYJR 5 K ) HEG 19 iKY, DO g
U IR A AN /BT i3 R VANV e = 3 & e
FUMREIR S o BRI R B, 1E AR T B N, an-
nexin A2 1E N 4% 52 W0 iR 6 IR 91 s 3% 3K T A 4% 32 IR
G 25 R Y AT A A Fe kY X Se 45 R UL T an-
nexin A2 fERGE IR A AH G DI REVE R . R 58 &
W MG E IR REEIEF ELMEN. WA
TEZR 55 4 TN B B IR oA 3 A0 o B ¥ 7] 25 3 3L
TG R e M 5 A A s R AR T LA
AT 0 A P P, O LB AR N IR R 32 IR IR A TR
O AR T TE 7 R A 2 R B R IR R
K annexin A2 gt 2 515 38 18 A8 11 & A= DI Re Y, B
BRI G R ¢ R MBLGE X FE R, AR,
annexin A2 7E A4 58 U 1 BT 5E A WA . H ET A B,
annexin A2 756G E PR o (9 4E F &30 RhoA 315
TR R T A i — sk b S R B, e
REETFENEE R & Ishikawa 4l & B, (A
F 11 AL A annexin A2 f9R55, BAE 11 @
NG R B b AR A — DT,

EHEZHT N AR I E O EA
JL 2SR A B T annexin A2 7E N IR 4% 52 NG &
PREIANE 2 IR G 6 R IR II R s W B 2 711
A BT i 2 O A B/ BUA SR TG & PRI AL an-
nexin A2 7 JF i % IR P 0 E B I e dE AT g .

mrt s R &

L Wi A /N B = 4R AR S IR iR 26 R A B iz 1
ICR /NERBEIR S 78 NIRRT 058 A5 BT A
gt BE ME PR S HEPE TCR /)N By 7 8 DR 2 S 36 sl g v ol
P, A LG P44 B s K2 SL I sh W 1o B A &
Dot MR E O &g ny o/ BURSN E R AR
VAT S 5T K 2256 4 K ICR /DN BRBE IR 5 15 P i
A FEAT RN L BE 57 0 W5 4% 4L IR IR 6 B R 1) 22
ST RSB 4 41 1 41K ICR /N B Py
HAH 1. Opg/ml Y annexin A2 VAR AT HIE: 35 1h
(FALFR) ;565 2 44 ICR /N N BEZHZUT 0. Tpg/ml
B4 annexin A2 HUAR AT L 55 1h; 55 3 4% ICR /)
B I EZH 2T 1. O g/ ml B X B TG AR 47 T s
F7 Ths 25 4 0/ B8 IR 210K 24T o] Bt 44 i
JOELIN

2. A /N BT E N IR R Rk [ E B
I Z A, R AT . VR HEREE R
Spm Y 2B 5 AT AL B . R 5 AL S
o H AL 1 P e A o Ak AL B, o — 4t

- 70 -

(1:500) .= $1 (1:800) j5 i ABC + DAB L k17
o, Hpr—Hi Pt Bl annexin A2 (i § 9 [5 Abcam
AH), PN SR 16 (W A £ E Dako A7) o

3. 88207 R I SPSS 20. 0 48 i 2% 11 X 4
o HEATGETE AT, 4L 2 1) VR B 2 R b, A
Ko AT 8, L P <0.05 FERG G273 L.

& ES

1. 58 3o = 4E 4R S0 IR i & R AR B R A5 I annexin
A2 TE WG & IR 09 /B T ICR /N BN AL 2U)1 an-
nexin A2 HiAR K IE R 1gG HUAR X BT BEE 57, R )5
iz FIARS 3D B KRB e AT 76 R, /MR 5
WHEZ MW E H 1. Opg/ml K 0. 1pg/ml ) annexin A2
Uk 10 4b B 5 /N BRI AE L LR R E R e
45.6% J 53. 6% ; M Pr A FE N 1. Opg/ml Y 1F 4
LgG X HE K o 28 0 VR b BE () 25 19 X6 1R 41 A 3 35 R 4%
Mk 55.4% } 59.0% . %33 1.0% 1Y) annexin A2 $HT
TRPAL PR S P X Bl Z [ 1 BE 5 R iR 2= 7 6
B E Y (P=0.30,P=0.15),

R1 ZE5KREF LIF fiEMH NN IRS R 7

I LEFERROFEER

B e BB PR

215 .
(pg/ml) JV it $k (%)
in A2 Bl 1.0 57 26 45.6
annexin A2 PLRA 0.1 56 30 53.6
IgG it B4l 1.0 56 31 55.4
TePU IS % B 0 61 36 59.0

2. /N T B N ZH 21 annexin A2 11 90 95 2H fb Y
225 1 4 R ICR /N5 WAL S22 4 R/
W ZITE 5/ BLBE IR 3L 35 72 Z AT 1. Opg/ml Al
0. Ipg/ml annexin A2 $ 14 i 4b 1 J5 47 4 % 41 Ak G
. 254 RN FE NBEHL N annexin A2 £k
Wl T2 1 RANRFEARALHE, 44 an-
nexin A2 HUARFIALH 5 , K W 3] annexin A2 33K B &
FER (K 1) .

it it

WG B R G R AR R 5 ME DL 2 T R T, BB H
AL, AR EZH A BT 058G E IR0 0F 5
o L AN AE B AR T T, R I A P RE 4 2R ek TR
FO DR AL DA B B L 4124 g 0 o VR G O T,
WF5E 25 R B AR BR G 72 W 5h % BT — 26 0] BE 5 B iR
A R RE A E I 43 o AR, 3xX BB TF 55 1Y B AE
TS E SN L LB - Bk,



B2 el 202042 A 498K H2 )

-
A
O

E1 GFP/IRE5ICR/IMNRFENRALALES 28h GARZEG (LA ibif, x400)
A1 RANR T ENIAS; B2 4 RANRTE N LS;C. 453 0. 1 wg/ml annexin A2 HUARHAL B G 192255 4 K/ANE T2 NI 4H 415
D. %33 1. 0pg/ml annexin A2 LR FAL LS 192255 4 /N FE NIBELL41 LE. 18 iz GE. IR 1 Fz 5 SC. [a] 5 41 il

aYCE LAY AE S AN B T R AR T AR P R
o SR, A0SR 57— AN AR PAY 1) 285 PR A 780 1L 5 TR
M, TS AETEH R FME B B )R . BIF LT R BT 92
% R PR AN R — AN AR S A T B R OE A
H G, RAEA 3 Fh =4k S8 E IR AL 7 I O AR5 IR
W HE o X 3 BB g — B 2 R Ji A T
BN IR UL 3% 1 = M (R A0 3 DR, 438 A X L
B i JAE TR () I S AE T 32 R DA P R 2 41 1
Fe | M EL A A T 0 O R P B R B IR L
I A TR () 2 91 41 20 S AE 1961 4F, 2 )5 1973 ~ 1993
AFE AR A /0 B0 0L F A TR R 4TS (LA 1 e 3, I 2K
BRGER D . EE TR REO =R Rl T —
R i = AR A TS B, 76 A B i A K
SF R F B IR A I AT L4k TE S TR A
RE 72h, TR, H OB IR E T AT S
e, 3 S 2 7 At A R A R . 7E B
7N B VR A A 9 286 B 5 T LLGK B S0% LA b5 9 HL,
F W EEF T 7 5E T VE 6 i B2 B RS ) TR N R A
U BT WA e T 2 T () S A i R
iOESI

HRB I 5 PRAR L 8 ST LU B B0 AR 56 3 R Atk 5
WL IR . AR 2 5 R R 25 DR AR 56 1 4 T 2 A
B A5 B T 3 RE bR E S, A o s A ) B R
(LIF) 72 FE5E 5 00 % 5 — W Bk 58 op 6 /N B 42
851 KRG 4 KA T8 AN I T (R AT AR 0 OF
alifl, AT R RS T — R 2 Rk
B R, 2 L B annexin A2 7E445 4 K[ F ik
25 1 KRBT, 22544 2 50 BV XiRR
annexin A2 AIREFIIRIGHE IR A HE B LR, ZHI
WA WF5EH K BAE N T8 B, annexin A2 7E 4
TR 42 52 VR s 265 DR S0 26 9% 30K TG 76 422 3% IS G %6 R 11 i 309
AR XSS ] T annexin A2 7E IR
IR R R SRR . BT L H 0 /N L2246 1
KA 4 KT8 N AL ST S e AL e 6, R Y

TESR 4 RIYFRIBWIL & 5 1K 3K Z A B9 BF 52 45
R A T AT BRI SR SE , 28 5 K
T B L2 annexin A2 HUARIEAT WAL, SCI0 25
BRANZE 0k LIF AT S REVEOF 5e j —RE iy 7 1
I, IR RG B A AT B P annexin A2 $ A T4k B T
BFEMEMR, BRANEEEE, 20 1. Opg/ml an-
nexin A2 U TUAL B B 365 RACT 2 XA (B
ZEFHTGAF L (F 1) o XA A REFIREA L
A KA K BG4 XA annexin A2 Hii {4 Fi4b
I/ BT N AL S AT e A e (0, B 2R Kk
B annexin A2 [{) A I BCA W B (B 1) o WA
FEAA T O R Ak i L& B, annexin A2 ) 323K
TR TR, JF BLAE bR R 8 A i A
#iK . annexin A2 N J& — Fh 45 2 - 38 18 1K 00 A
B BRLABTIE R B R — R A IR 1. BT
BT A BE i 9 7 XK 0 BE OB 100 1 i) D RE , LR A R]
REAE : DU Y BE Bt 3 AN K5 @ 1A I 4 4UAS
3 annexin A2 RZEFFE [ ) BE ; @R SN L 5 2 HOT
IR, Tk G HU A 1oy BEL# A P 4 v e 42
£ LJTIR , annexin A2 7E55 4 K1 T8 N IRALH
KRB R THE 1 R ENEAL s Hyuktts
L5 592 56 P AN Sk 5 o (IR AR S B B A 1 P R 2R
MREH R BlS AT AR/ BRAR N T ST B8 K annex-
in A2 B (AR BEHEAT R AT RE 2 AR A BRI 25 23
£ % 3Lk

I Boudjenah R, Molina — Gomes D, Torre A, et al. Associations be-

tween individual and combined polymorphisms of the TNF and VEGF

genes and the embryo implantation rate in patients undergoing in vitro

fertilization (IVF) programs[J]. PLoS One, 2014, 9(9) : e108287
2 McEwan M, Lins RJ, Munro SK, et al. Cytokine regulation during

the formation of the fetal — maternal interface: focus on cell - cell ad-

hesion and remodelling of the extra — cellular matrix [ J]. Cytokine

Growth Factor Rev,2009, 20(3) :241 — 249
3 Achache H, Revel A. Endometrial receptivity markers, the journey to

successful embryo implantation[ J]. Hum Reprod Update, 2006, 12
(6): 731 -746

<71 -



- —
| = 5 J Med Res, Feb 2020, Vol. 49 No.2

4 Vigano P, Mangioni S, Pompei F, et al. Maternal — conceptus cross critical for embryo adhesiveness to the human endometrium by RhoA
talk——a review[ J]. Placenta, 2003, 24 (Suppl B) ; S56 - 61 activation through F — actin regulation[ J]. FASEB J, 2012, 26(9)
5  Kwon M, MacLeod TJ, Zhang Y, et al. SI00A10, annexin A2, and 3715 -3727
annexin A2 heterotetramer as candidate plasminogen receptors [ J]. 15 YapJ, Foo CF, Lee MY, et al. Proteomic analysis identifies interleu-
Front Biosci, 2005, 10; 300 — 325 kin 11 regulated plasma membrane proteins in human endometrial epi-
6 Erikson E, Erikson RL. Identification of a cellular protein substrate thelial cells in vitro[ J]. Reprod Biol Endocrinol, 2011, 30(9) ; 73
phosphorylated by the avian sarcoma virus — transforming gene product 16 Ye TM, Pang RT, Leung CO, et al. Two — dimensional liquid chro-
[J]. Cell, 1980, 21(3) ; 829 - 836 matography with tandem mass spectrometry — based proteomic charac-
7 Rescher U, Ludwig C, Konietzko V, et al. Tyrosine phosphorylation terization of endometrial luminal epithelial surface proteins responsible
of annexin A2 regulates Rho — mediated actin rearrangement and cell for embryo implantation[ J]. Fertil Steril, 2015, 103(3) ; 853 - 861
adhesion[ J]. J Cell Sci, 2008, 121(13) ; 2177 -2185 17 Ye TM, Pang RT, Leung CO, et al. Development and characteriza-
8  Riesewijk A, Martin J, van Os R, et al. Gene expression profiling of tion of an endometrial tissue culture model for study of early implanta-
human endometrial receptivity on days LH +2 versus LH +7 by mi- tion events [ J]. Fertil Steril, 2012, 98(6) ; 1581 — 1589
croarray technology[ J]. Mol Hum Reprod, 2003, 9(5) ; 253 —264 18 Carr BR. Endometrium and implantation [ J]. Semin Reprod Med,
9  Wang B, Ye TM, Lee KF, et al. annexin A2 acts as an adhesion 2014, 32(5): 331 =332
molecule on the endometrial epithelium during implantation in mice 19 Ruan YC, Chen H, Chan HC. Ton channels in the endometrium ; reg-
[J]. PLoS One, 2015, 10(10) ; e0139506 ulation of endomelrial receptivity and embryo implantation[ J]. Hu-
10 LiJ, Tan Z, Li M, et al. Proteomic analysis of endometrium in fertile man Reprod Update, 2014, 20(4) ; 517 - 529
women during the prereceptive and receptive phases after luteinizing 20  Franczak A, Zgleje K, Waszkiewicz E, et al. Periconceptional under-
hormone surge[ J]. Fertil Steril, 2011, 95(3); 1161 - 1163 nutrition affects in utero methyltransferase expression and steroid hor-
11 Banerjee A, Padh H, Nivsarkar M. Hormonal crosstalk with calcium mone concentrations in uterine flushings and blood plasma during the
channel blocker during implantation [ J]. Syst Biol Reprod Med, peri — implantation period in domestic pigs[ J]. Reprod Fertil Dev,
2011, 57(4): 186 — 189 2016, 8(1); 356 —359
12 Banerjee A, Padh H, Nivsarkar M. Role of the calcium channel in 21  Kamath MS, Mascarenhas M, BK, et al. Uterine flushing with super-
blastocyst implantation; a novel contraceptive target[ J]. J Basic Clin natant embryo culture medium in vitrified warmed blastocyst transfer
Physiol Pharmacol, 2009, 20(1) ; 43 =53 cycles; a randomized controlled trial [ J]. J Assist Reprod Genet,
13 Nie GY, Li Y, Wang J, et al. Complex regulation of calcium — bind- 2015, 32(2) : 225 -231
ing protein D9k ( calbindin — D(9k) ) in the mouse uterus during ear- 22 KRR, HAE 2,5 E o T AE /N BT R R B
ly pregnancy and at the site of embryo implantation[ J]. Biol Reprod, HIRANGESE[ ], BEEEWgT 2e i, 2014, 43(4): 111 - 115
2000, 62(1): 27 -36 (¥R B 1 :2017 =07 - 10)
14 Garrido - Gomez T, Dominguez F, Quinonero A, et al. annexin A2 is (&[5 H 3 :2017 - 09 -20)

IREHRESEAEILE EBiREiHEx
EMARESIERRE X

B OB kB x4 i

w OE BM RO PR B (ADA) K-AE JLFE EB ik B 8% YL AH OC I I 48 i 25 5 AE (EBV - HLH) i 12 W & i
JEHIW . FiE BEHL2015 48 1 H ~ 2017 4 12 J WA IR1 70 K A% B8 2% Be Mt s L 28 B8 Be WA 194012 EBV - HLH J8.35 72 5] il i
PEE B EB 57 (CAEBV) J& 4e 18 L 80 i, HLH 5 % 45 4 HLH - 2004 12 Wi k7 i, [7] 45 50 41 i 5E 44 46 JL 36 4 o fa J3e % BE 41,
L 4 B A Al 43 A A 2 A% 20 AR R LW ADA KPR 2 UE TAERAE M1 2k (ROC) 43t ADA 1 JR 12 Wi 0 & , Youden 45 ¥ 32
WERETIES ., 53R  EBV - HLH 41 ,CAEBV 41 S f 5 x4 B 41 JL 3 M7 ADA /K P40l f 102.4 +64.9U/L 42.8 £22. 1U/L
M 13.3 £3.2U/L, EBV - HLH #{ ADA /K F-H] B & T CAEBV 4, 2 F A it X (Z=4.709,P =0.000) ; CAEBV £H & T-{d J

FEATUE WA B AR R4 ¥ I3 H (LY15H080003 )
YE# B 2310051 B, VLR 27 B5 2% g B R L3 5 e 92 30 G 56 vt (o 2 R R 0 TR 2058 ) IR B (X 48 )
HIREE L4058 {54 : shenhq@ zju. edu. cn

© 72 .



