kM HRRREDN R 5 1IEE SR RERR
B HRAR R

TG, EE 1
U (b m0Ime K2 A dr Rl et JE N TRE 299 B AE M E AR AL 5T 8 5 s i =
JE5 100875)

e
H 1 VPR R AL GRS PR RO 75 BEIE I R R 1o AR AT s b
Tk WEER R B SRFS (Recurrent spontaneous abortion ,RSA) #A/NRAER (E3.5
HE4.5) Y= I I JRVBURE it A IR AR iR/ BRAE PRI (E3.5 IV E4.5) JRVEFE b, 38 vy 0
FHERERBTOEDH (LC-MS/MS) AR L B A A A 2B AR AT 08T, IR R B
HRAKZREA (FC>1.5 5<0.67, P<0.050) #4715 (A5 Th RS ALY @ % 047
5. RSA BAUNRIL 4 H, R4 IEWIERANRIL 3 H, IEWEYR, T E21 K435
FEAF 7. 8+ 9 R E3.5 WA LU S| 23 MEREH, B4S5 LIS ER| 21 MEREA.
i1t Uniprot %43 A1 Pubmed 0¥ e i & 22 S B I FAH OGSOk E, Ik — P EREHYS
FEIRFAK . 2R E A8 David 2048 S £ 2K E S5 RS R G AV 58 2% .
Shit: A TAEREOR 2ot 1) A SRBAR IR AP IE R AR, B F B okt AT M
DU T2 B A, RSA AR/ AR T IE R W UR/N R, 7R3 RN PRI B (1 4H
R T AR, AR EON AR S & KA.
KW RKEADRA ERMEARRST/DRES FIR

Comparison of urinary proteome between recurrent spontaneous

abortion model mice and normal pregnant mice during implantation

Haitong Wang' Youhe Gao'*

!(Gene Engineering Drug and Biotechnology Beijing Key Laboratory, College of Life Sciences,

Beijing Normal University, Beijing 100871, China)
Abstract
Objective: To explore whether pregnancy implantation failure can be reflected by urine proteome
changes.
Methods: The urine samples of Recurrent spontaneous abortion (RSA) model mice during
implantation (E3.5 and E4.5) and normal pregnant mice during implantation (E3.5 and E4.5) were
collected. The protein function and biological pathways were analyzed by non-label quantitative
proteomics using high performance liquid chromatography tandem mass spectrometry (LC-
MS/MYS). Differential proteins (FC > 1.5 or < 0.67, P<0.050) in the urine proteome were screened.
Results: There were 4 mice in RSA model, none of which gave birth. There were 3 normal
pregnant mice, and 7, 8 and 9 litters were born respectively at E21. At E3.5, 23 differential
proteins could be identified, and at E4.5, 21 differential proteins could be identified. According to

HEEWH: JERIBERZE (11100704)
fEERE M : 128 (20004—), %, MtWHRE, ETBMRTE RREVDRSY.
BEBKAA: SR (196406—), B, #R BLESH TERARTE REREARAFSKREREYD

#r&#H).E-mail: gaoyouhe@bnu.edu.cn.



Uniprot database and Pubmed database search and related literature reports, nearly half of the
differential proteins were associated with implantation. The differential proteins were enriched
into a large number of biological pathways related to the implantation process through the David
database.

Conclusions: In other words, when the level of human villus gonadotropin in the blood of
pregnant women has not changed, and it is impossible to observe and accurately judge pregnancy
by existing means, compared with normal pregnant mice, the urine proteome of RSA model mice
has changed during the implantation stage, and the known functions of some of the changed
proteins are related to implantation.

Keywords: urine proteome; recurrent spontaneous abortion mouse model; implantation
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HR AR IR AR PRI . RAFRIEERMA T 5 A, 5 R T Bk & LA
SEIIR A e (I R . ThAE R G B A Rl SR B My S R SR H, BN
FHEEERF L. EERSES, WK EBIFEM BN T ERESEIR, RN 5 R
TR RIREDIRES, B, RN T EKET. BT RR T2
B P FFEIR, BMARERINEIR 12345, ENRT, BHBREEF, RIENET
30% 6, HINAE FBACiou & R AT W, B JG R50t 4 WrE PR 2 75 i 2 DA A i id sk
IR

PRI MR E G NIRRT =42, F DAHERRACH YD, A2 WM SRS T LI 42
i, BETE BUBHLOR B A S R NEAL 7. BHTOA REXIE X AL, Wl BEIR
/BB RS H, RO SR L T OBE AR AL 8. BRT /R 249 BRORE 1A RS DR/ BRUTR) PR B 1 o 4L i
HUERMBEP TR I 1T, B 29 NMEERAERL, mHPA 24 NMEEgEREE 50
IR LG BRIEAR B E bR &R O AWK, JRE AR R MR R IE G gk id f8 4 ik
SR T 10 AT 2 27 /N E & YEE RIS (Recurrent spontaneous
abortion ,RSA) 58, WA R IR JRIGFEA AT B A A0, 5 IEE EIR/N R IR
HAIA) RV R ALEEAT R, DR R RIS 82 15 Bl R AT R

BALB/c. CBA/J #l DBA/2 J& =FlH W/ RIS i R, TR A ER AN R, B
T, BERAMN, BN shskiife B . K CBA /TR 5 DBA / 2 lfERAS
ie, MERREBRGT, HA -2 Ee, &% MM RSA #8484, 1ff CBA / J HEfR5
BALB / ¢ HERACHE, MR AROE EW IR 10 nIYENIE R MR/ RS RSA BB/ NN R
/INBR RSA BB (137 & T e AR I AR I SR, = R AE TR Ia A R, BIAEGRES
3.5 K (E3.5) ZAUEYRE 4.5 K (E4.5), HAETANGRZERZERZ FBOX R 5 R MER™
E{JEEE 1112 130

2.1 SEEGH R
2.1.1 SEEENY)

14 & CBA/J WEME/NGR 7 K, 14 i DBAR it /N 4 R, BALB/c HEPE/NR 3
R, WAt B R AR R A IR A o T /D AR HER S 5 (R
(22+1) °C, MBJE 65%-70%). KA KRR PR P HEFE =R FFMHSELR, —U)Scini
VEIEAGAL MO R A dn Bl 7 AR BE 2 0 2> () o A At ifE, v 5 CLS-AWEC-B-
2022-003.



2.2 SEETHVE
2.2.1 HARGL/N R

CBA/J MR A4, RSA 414 2, Control 40 3 R . RSA ZH#f 5 DBA/2 HER LA
1: 1 HeBIT 16: 00 &%, RH 7: 00 XFME RS TR RE, At FHAR 2 A0 0 RSA AL 1 pk
), NGRS 0.5 K (E0.5). Control ZHMf 5 BALB/c HER LA 1: 1 EufFlF 16: 00 &
g8, R 72 00 XFHEBEA TR R, At AR D ORIEIREE 0.5 K (E0.5).

222 JRFEAYEE

E B MR R . S HCHT, WO R MEBRURIFEAIC A DO, B A7 T-80°CUKAH. ZCHL
i, E/NBRITIRERIHENIEYRSS 3.5 & (E3.5) FIUEYR 4.5 K (E4.5), WHURBREA,
P T-80CUKAE -

223 RIBAEA KB

JREE TR -80°CUKAE HHUH /INRURIEFEA,  4°C 2% FER. 4°C, 12000xg &
£ 30min, HL500 wL BEBRT 2 mL B0E S, MAZERETA KR, ERE
FIRFIRE], -20°C Pl & A . SRPTEREGH 4°C, 12000xg &L 30 min, 3+ L
T, SR CRER TR, BEOVUEES T RMER T (E 8mol/L JRE, 2mol/L fillk, 25
mmol/L —Hi A HERE, 50 mmol/L Tris). 4°C, 12000xg &0 30 min, B FiETHH0 1.5
mL B0 N, REGRBEEAR . F Bradford yEl5E & A IKE .

JREEEET): B 100 pg RWE A AT 1.5 mL 808, A 25 mmol/L
NH4HCO3 B SRRy 200 pLo AN 20 mM i 75 HE 7AW (Dithiothreitol, DTT,
Sigma), WRHERE], &8I 97°C #k 10 min, AHEFE. A 50 mM il 2B

(Todoacetamide, IAA, Sigma), J®HEIRS], ZIREERM 40 min. HX 10 kDa #EJEF (Pall,
Port Washington, NY, USA) [HJEME A 200 uL UA ¥ (8 mol/L JRZ, 0.1 mol/L Tris-
HCl, pH 8.5)Jti&UEM, 18°C, 14000xg B:0» 5min, FiE NZEJEW, HE—K; FIJEME L
TINTL 2 T Jrie A 38 56 B 1) PRICER LSRR, 18°C, 14000xg B340 30 min, 3+ NEJE
W, R AR AEPERE B BN 200 pL UA TR IR %, 18°C,
14000xg £5.0> 30 min, FEEBK; [FPEBEH A 25 mmol/L NHAHCO3 APk IR E A
i, 18°C, 14000xg &> 30 min, FHEE MK %JHEM: THEN 1. 50 BIEEIIA S A6
(Trypsin Gold, Promega, Fitchburg, WI, USA) #ATHEY], 37°C /K¥% 15 he BEVISS R G
4°C, 13000xg =5.L» 30 min WARIEWR, ZIEAZ IR G . ¥ ZIKR&HIET HLB
FHASHURE (Waters, Milford, MA)BEATRRER, (MBS HERAGRT, T-20°C KM T IRAF

2.2.4 LC-MS/MS 5 BJ 1 43 #r

0.1%HFIRE M2 IR S WA T, HH BCA ikFl & KB T =, KK BOK MR
9 0.5 pg/ul. FAMFESEL 6 uL JB5), S pH SAHIK 735577 & (Thermo Fisher
Scientific) AT 705 . BOUEE 10 39 R (Fractions), B 2 TRAGE TS 0.1%H
FRAEVE . LA 10 i VBRI A3 AN i ARE - iRT ARFREESN 100 1 BN iRT ik
7ll(Biognosys, Switzerland), DA #ESE L P U4 £ B s (1] o

10 i Al EASY-nLC1200 2% 2 45 (Thermo Fisher Scientific, USA)iE4T 72,
EWIIRBIZ i Orbitrap Fusion Lumos Tribrid J5i 54X (Thermo Fisher Scientific, USA) LA
Data Dependent Acquisition(DD A 2 AT )it 3% 73 A F- KA HR, B AR 10 43 raw XX, &
A Proteome Discoverer /4K ] Swiss-iRT 11 Uniprot-mouse 4/ FEHE4T @ ZE 43 #T (version
2.0, Thermo Scientific). HR¥E 2 FE 25 15 & H.-F fih Data Independent Acquisition(DIA )% =



)39 ANAIARE S DIA J7i%. SRS | pg KB, T EASY-nLC1200 i R4
(Thermo Fisher Scientific, USA)T 7385, 7 BSHIIKB:Zid Orbitrap Fusion Lumos Tribrid

JF 4% (Thermo Fisher Scientific, USA) LA DIA #5037 B 4T, RAHT 211 DIA J7ik
AT DIA REHIE, AR raw XA

2.2.5 Label-free DIA 5& #4347

4 DIA BT REEM HANFE i raw SCFF N\ Spectronaut Pulsar(Biognosys AG,
Switzerland) KA AT 73 #r. H1 MS2 W& fy BB TR AR AR, THEIRBCEE . & A
K B E FEAR I SRR R

2.2.6 Hdluobr

BAERGAT 3 IRBARER, BCOPFIEHAT G0 . R HAT AR,
RSA ZHA1 Control A ATILEL, ik ZEREH. ZRERRIEFZM N HIAZRLEE (FC,
Fold change) >1.5 8<0.67, XEAFHCXS t 4 P {H<0.05. fiiike 3 2 7 85 H il
1 Uniprot M3f Chttps://www.uniprot.org/) F1 DAVID ##f % (https://david.ncifcrf.gov/) i3
17904, FH7E Pubmed FFE % (https:/pubmed.ncbinlm.nih.gov) HG R CHR, X2 F
HEHMATIIRE ST

3 SEIAE R

3.1 HARL= /D AL L

/NER RSA FRBSEENT 5, FEME RRAEURIAIEATAT A MEE,  RSA HUUKEIET,
Control ZH /K& HE _EFF; E13.5 B, RSA dARRITEIHEARK, Control ZH 447 B 238 i,
RSA 4 4 RMERIIARF, @EFALT; Control 41 3 RMER IEH YR, T E21 B3 4F
7. 8. 9 H.

3.2 /B SRI AR RV R R AR AL e A
3.2.1 ZREEIIRET T

H E3.5 It RSA 415 Control 41 pRIRE FIRBEAT LU, ik 22 4 8 A4 F . FC=1.5
1<0.67, MZARBCHS t Kal P<0.05. Z55KH] E3.5 I, RSA 4115 Control AAHEL, ATLLAE
EE| 23N EREH, KEREAED Uniprot #HTRZER, 45RWE 1 s,

FEE RN 23 M EREHZIT PubMed HdlE RS T SCAREZR, H 9 MEBHIRIE S
¥ PR EL#2 A% . Urokinase-type plasminogen activator 7 /)N BRFN A R B 326 37 /2 41 it o 32
5, Z25ERSES 15 NIEPZERAZIEIE 141516, Carbonic anhydrase 7E /) iRFEMLFH
RIGHEF 78 415K F 7. Cathepsin Z 5/N BRI IR T T BB, LEMEKLH
] '8, Transforming growth factor beta receptor type 3 /4 Transforming growth factor B (TGF-
B) superfamily members fiBh 21k, Z5/NRAMANE RIS FEH TGF-B S H N5 Z @/ F
K FE 2 iR 28 T 5 WA 5 dii 4k, 192021, Sphingomyelin phosphodiesterase 2 5 # i
R, ENRERT AR 4%, Sphingomyelin phosphodiesterase FiA i, HiE
FERHA-IRIGEefb T _F 22, SARACHE T e WA A RS e 1, AR B AL R N R
(IR 22— 23 Furin 875 E-#5R5 8 B0 A5 00 /) B3 V0 240 e [0 A B A BI M P 4l B 1] 404 24
25, Peptidyl-prolyl cis-trans isomerase i 1452 2§20, 4 R IE T 25008 R R PR RGO 206
Collagen alpha-1(IV) chain 7E/) RIENGH RET 15 WIEF T ENUE @Rk, BRERERFEIK
27, NRLMF B W Collagen alpha-1(IV) chain R, FARPIE L IFMEE S, d#EmSE8EE



PRRICHIAS 2 28,

HAeZEZREARZ NN, Z5EAKR. BEO. ZRAERYE: HSARESHS. 4R
WA, sz MK, BERATRRE, HEDIREA RS S/ RERANR T NER
FEIRILFE, fW: N-acetylglucosamine-6-sulfatase SRR LT 2 FIBRI fA o 2= /K, 7
WAL TZMRRIEMIR O R EE 20, T8 bR geik ) Ui AT £ B
REGEA, FFRMAEIRS R E T E N 2. Prostaglandin F2 receptor negative
regulator 18I kb SZ AR B R ANHI AT FI IR R FRo H5HZARMLE G, REILLIFEDGE, MRTFIRER
P/ BRZEWRE R IR (1) 15 N BB A b i 45 B R 30, JE 2 Solute carrier family 12
member 3 7£ Control 44/ R PR R BT R B, 178 RSA ZH 4 H 1)/ R R A B2 1)
HIL, ZEASRERREHEX, 2EaNFR 182K, FETANER 18 FEFAMK TRy

(IFNG). HMFE 6. H/ER 18 FMALE TRA 2 (CCL2) . IFNG 7/ UK IE 3 bR
EEREIEN, BaTENEKE RGER, FHIREALMME AL LG B Ry B 4ERR
S AN ER I8 EHI AR EIREFE, AN R 18 i FBuHE RS FEE IR KM 32 Ah
F 6 MRS FEUNR 7B ATE RN S50 35 CCL2 # N B A T N R R = R K
PEE IR RIGE 34 X FTHER M, Solute carrier family 12 member 3 A 1E N R & E Fibr &
VSR T () R

% 1 E3.5 /MR RSA #iA 2 R EH

Uniprot ID Protein names Fold change | Trend P value Related to
implantation
1P59158 Solute carrier family 12 member 3 MTEIH t 1.59E-02
054965 E3 ubiquitin-protein ligase RNF13 4.47 t 4.94E-02
Q8BFR4 N-acetylglucosamine-6-sulfatase 2.75 t 2.69E-02
P54763 Ephrin type-B receptor 2 0.48 ! 4.91E-02
COHKGS5 Ribonuclease T2-A" 0.41 | 4.78E-02
COHKG6 Ribonuclease T2-B * 0.41 ! 4.78E-02
P06869 Urokinase-type plasminogen activator 0.40 ! 3.44E-02 141516
P00920 Carbonic anhydrase 2 0.39 ! 1.98E-02 17
Q8BMS8 Cathepsin O 0.38 ! 4.75E-02 18
088393 Transforming growth factor beta receptor 0.32 I 3.84E-02 192021
type 3
Q99LIJ1 Tissue alpha-L-fucosidase 0.30 I 3.98E-02
089051 Integral membrane protein 2B 0.30 I 4.42E-02
Q99N23 Carbonic anhydrase 15 0.27 I 4.57E-02 17
Q05909 Receptor-type tyrosine-protein 0.24 ! 1.30E-02
phosphatase gamma
Q04519 Sphingomyelin phosphodiesterase 0.24 ! 2.31E-02 2223
035448 Lysosomal thioesterase PPT2 0.24 ! 3.47E-02
QIWVI1 Prostaglandin F2 receptor negative 0.23 ! 6.41E-03
regulator
P23188 Furin 0.22 ! 6.16E-03 2425
Q8QZR4 Out at first protein homolog 0.20 ! 2.33E-02
P36369 Kallikrein 1-related peptidase b26 0.18 ! 3.68E-02
P24369 Peptidyl-prolyl cis-trans isomerase B 0.16 ! 3.28E-02 26




Q8VBT3 Osteoclast-associated immunoglobulin- 0.15 ! 6.75E-03
like receptor
P02463 Collagen alpha-1(IV) chain 0.11 ! 2.25E-03 2728
*Ribonuclease T2-A. Ribonuclease T2-B Z &7 FI5E 241, BA 100%HAHEUE (FHEKH Uniprot).

¥ B4.5 i RSA 215 Control ZHPRWEER B FTHEAT LU, ik 22 R R A 4% 9: FC>1.5
1<0.67, XRBARECKS t %6 P<0.05. £5RKW] E4.5 IF, RSA 415 Control AL, W LL%E
EF 21 MESEA, BEREAEN Uniprot #HTR%R, S55R WK 2 s,

RN 21 N ESEALE PubMed H FEEAT Ckfe 2, Hob 11 ANMERAHRE
H¥E R E B, Eosinophil chemotactic cytokine 76 A& 15 W IRAIIG#E ik, Haz
AR 37 R4 - 25%, Eosinophil chemotactic cytokine 34N 1 455 ZiT B Z 28 . %}
% H R R B RSB BE 77 35, Desmoglein-1 & 41U A MFRLERE I R 77, 55
PP G A e 22 A0 B A A0 ARG B, RN SRRR BRUE RIAE], 5 b R 40 i o
JE I Desmoglein-1 BT 70 A0 N HENE IR MESS, BRI TWFREHMBENR 75 HE 3657,
Coxsackievirus and adenovirus receptor homolog #& b= &7 4 f v e £ Ak 5y, = 51H
TR AR ) ZE B AN AR S B RS, E /N SRR PRI I 3 704 57 2 40 A 5 A I R 4
furh ik, Z 535K DA 75 N BERAHTAEH 3. 0X-2 membrane glycoprotein
Z 53R MM ARG, /NS B4.5 B4R Z A R A0 A 2 1A 1% B 1 Re I B SRR A0 AT
P, B kg™ 30, RSA B /N BRI 0] AR i 8 EL T2 % . Endoglin #2& 7E L& A4
B D AR I P A AR 4, U I N R R RS, R IR RS A I AR R
FIERGONER B T 4. Endoglin /& —Fh TGF- B 524K, {E#3%Z4M0AF 5 N R4 i b
Tk, HERFANFUNR B N0, WA R g AR e, TR R 0 E
L4445, Endoglin i82 557 )2 4R N ¥ 5 IR e sh ik 3 28 1 5 iU MG LG B IKE R
45, VIMERFIMEFRAS 4, Corticosteroid-binding globulin A& J LT BTG G #E sl 47 1 - 0 B2 o
WEMARERNFE IR, RARREERKIMESE TENBERRRIEES Y, &
FI7E G BRAE PRI R B ORI 23 WA SE T 48, /0N BRI R Hh 1 2 PN ISP gt A, 9, 5 2 S A AN
PR Z R AR 4. Kallikrein 1 /£ K RA N EH RIS, ERNERTE WS K
FEVER 051, mIgeR B AT KA, Pri/MREREE, (RIS IR R R E S S iR
MRS FERF 52, TGF-beta receptor type-1 Z 5K EMFENRBLAKE, T AL
HENEE R AN YEFRE T B Wil 2 OCE 22 53, iR/ R TGF-beta receptor type-1 2 2 F UM
WA IR, 7R R4 ZEEL, FEBARR (uNKD ZHffd D DL R ie s ik 3 2852 45
>4, Transcobalamin-2 Z5&4E4E 2 B12 M 4liffi¥% iz, A HIE Transcobalamin-2 7E 5 E M E
RAEAE IR KW BT >,

HAZEZREHRMAEHIARE, HEIGRBAES S5/NRERANEZ T 5 NS
PRiZF#E, l: Adipocyte enhancer-binding protein 1 IE VR4, 7 ES 54l ushIE
B HR 58 . Leukocyte surface antigen CD47 ;2 SANMEEAMH BN EH, =5
AHRR RPN TE . AR AR, FRA SRS AN R 1R BN ER 6 AN,
THEERIEE RS R IEER 2. Galectin-3-binding protein {ie 35 A5 HI4H PG
M, mlReZ SR glig N1 . Neprilysin Z 568K F, AW FIAN Neprilysin 7@ 1T
WHFENEANR 1 NAER 1 RS 5RIEERERE, 45 NG T35 IR R
JRZ %°, Leucine-rich repeat-containing protein 19 &7 R iR 75214, /5 TRAF2 NF-kappa-B

SISO, BRI RIS YT, O TR TRAF2 / NF-xB Hliif] 1546
REN TGN T, SECL R EIELE I REERG, 7S R MR ook 5 8] 58,



% 2 E4.5 /B RSA BRI 2 R H

Uniprot Protein names Fold Trend P value Related to
ID change implantation

035744 Eosinophil chemotactic cytokine MNIEEEH t 3.09E-02 35
Q640N1 Adipocyte enhancer-binding protein 1 20.18 ) 3.84E-02

Q61495 Desmoglein-1-alpha” 13.78 t 1.36E-02 3637
Q7TSF1 Desmoglein-1-beta” 13.78 t 1.36E-02 3637
P97792 Coxsackievirus and adenovirus receptor 12.85 t 4.34E-02 38

homolog
054901 0X-2 membrane glycoprotein 11.11 t 2.54E-02 3940
Q9JHY3 WAP four-disulfide core domain protein 10.36 t 3.19E-02
12

Q61735 Leukocyte surface antigen CD47 9.08 t 4.52E-02
QI9CQW3 Vitamin K-dependent protein Z 8.09 ) 3.01E-02

Q8K135 Dyslexia-associated protein KIAA0319- 7.92 t 3.15E-02

like protein

Q63961 Endoglin 7.34 t 1.29E-02 44 45 46
Q06770 Corticosteroid-binding globulin 6.83 t 8.48E-03 4748
P15945 Kallikrein 1-related peptidase b5 6.77 ) 3.19E-02 505152
P32507 Nectin-2 6.66 t 1.40E-02

Q64729 TGF-beta receptor type-1 6.62 t 3.29E-02 5354
Q07797 Galectin-3-binding protein 6.26 t 3.56E-02

088968 Transcobalamin-2 5.15 t 3.07E-02 55
Q61391 Neprilysin 4.90 t 3.57E-02 56
P10404 MLV-related proviral Env polyprotein 4.88 t 4.06E-02

Q8BZT5 Leucine-rich repeat-containing protein 19 4.66 t 4.49E-02 5758
Q9ZI1R3 Apolipoprotein M 4.58 t 4.63E-02

*Desmoglein-1-alpha 55 Desmoglein-1-beta 24 90% AL (FidE >k H Uniprot).

3.22 ZREALY BT

FIH David #7243 A%+ B3.5 A1 E4.5 I 1) 2 5 8 AT AP0 # @ B 1) 40 T

A 10 MEY Pk R B35 M ZEREHE RS, 4RWNEK 3 frn. KEAY)EE
FEWAMMITH; EAR. ZR. oK EPRARN; mEER, XIRATgEEEKSE
HEIRETEE N FE B, @5 BRI R . JUHZ Transforming growth
factor beta receptor signaling pathway 5 72 7E /) 5iF1 N S FE IR R AN G 5% 2 i F v 8 A
Jj 20,

3 E3.5 /Ml RSA R 5 8 1 ' SR N AE ) Al A2

Pathways P value
positive regulation of viral entry into host cell 3.09E-02
negative regulation of epithelial cell migration 3.84E-02

proteolysis 3.84E-02
RNA catabolic process 1.36E-02




positive regulation of bone resorption 1.36E-02

positive regulation of cell migration 4.34E-02

positive regulation of transforming growth factor beta receptor signaling pathway 2.54E-02
angiogenesis 3.19E-02

one-carbon metabolic process 4.52E-02

zymogen activation 3.01E-02

A 16 NMED AR EAS I ZEREAEES], 4R WE 4 PR, XAl
FEW MBI AZE; ARSI T, mEARN, XIR AT RS 3 RIS R o #E Ik
FRENMZTEBNE, @ 5EHMAMRINEKRHR. AR EY, ER-ERR4EESS
BILMEEIRISRE, 5 B0 bR A0 R LR 5 5 = ST 4 R A5 1) 78 o 40 B 1038 3 A 2 e
71, VNIEN BT Z MM N1R . SMAD {E N Transforming growth factor beta i %X &
TEES 7T, WSE5R/NRMAKEIREIR. BETEBUSFE 20,

R 4 E4.5 Bp/NER RSA R 2 7 B (A & SR AW il 72

Pathways P value
cell adhesion 2.00E-05
peptide metabolic process 1.10E-04
cell-cell adhesion 1.10E-03
protein processing 4.00E-03
positive regulation of epithelial to mesenchymal transition involved in endocardial 4.90E-03

cushion formation

germ cell migration 1.10E-02

homophilic cell adhesion via plasma membrane adhesion molecules 1.20E-02
ventricular trabecula myocardium morphogenesis 1.70E-02
proteolysis 2.10E-02

acrosome assembly 2.70E-02

artery morphogenesis 2.80E-02

angiogenesis 3.40E-02

heart development 3.60E-02

cell motility 3.80E-02

epithelial to mesenchymal transition 4.50E-02

positive regulation of pathway-restricted SMAD protein phosphorylation 4.80E-02

4 =¥

SRMHERIS (Recurrent spontaneous abortion ,RSA) & X A5 [F]— M AEABTE UL YR 28
JAWEES: 3 L iR HETRAIAA, EEE 2 R 5L 3 RIS E BAEK
PR A XS AREL €00 KL 2-5%1) B i 10 0 52 2 RSA HIFEM, X 4Pt s 2K o0 BT
Kt , WGk 7 avidt. LR, R Ek s Bk, N, Rdt
WG . WA ORERER. BREETESR. RS RIRE L R R R
A FE RASOOT62, BRIKDPIAL, K2 50 % RSA HE S IR R DAL i AN B A, X 28 J AN B )
WA S R R R AR S RASTRRIIILE A, BEFAARZ R R IRKRI, Xl



3 RSA XELLZ WA . B AAAE 2 iR B ai R, KRR H WOk T |iEnT, 4
WA & 2 BRI T IR BB 00 BE RSA MIRNEFEIEEYARED), 4 RSA i
S Ky R A M T SRR B2 a0, WS HERRTT, RS iR AR R
e PRIBER FRALAE N RAS /) SRS IR AR 0R/N R PRI AR b . 38R BRI R 41
HAT AR R A eI RE T, BATBREAE R ARG B e, O SR A 1 T L
TR At

SR
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