Journal of Clinical Personalized Medicine IR/ ELEE 2, 2025, 4(2), 889-900 Hans )Xh
Published Online April 2025 in Hans. https://www.hanspub.org/journal/icom
https://doi.org/10.12677/icpm.2025.42258

k

PR AR\ S 7 5 B R R RO T K2 A 49
ST

Rept, ZR%, %%, NEF'

L DN ] Tl E i S I S |

Wk HIW: 20254E3H8H; FAHWM: 202543 H31H; KAiHW: 202544 H10H

a2,
l%\ =

il

R

HE: BEEYEBETETNRREANRR B AREZERN. ik AMREGEORE E ik HE#E
4£GSE189267, RHARIET B ( “limma” RE)W FHRXERNFEITER, HEHEERBUHE
RRIXEF (DEGs), B/EETER &A1 (G0). FRHEESERAFGREH(KEGG) 5T INERRE
M43 HT (WGCNA). & [ R B Mo REREEE ST (GSEA)EAEME BE ST FEHES
FE SN MER B E R iR . 581 LR H3AN ERAEA MR R BN ZRREREN,
BEEWGCNAE—S X 5 FEHRBEANEZMRN17T MM RER ., K, ER(LEP). ZEHE
AK¥WERL (CSH1). BEEAKEER2 (CSH2) NI =MRAFER . Xt H o5 RHET BEEH GSEAS T ER,
LEPH it 2 SRR . ZWAHESAAZEREH, MCSHIMCSH2N S5 TN AEYEE, BT
RACEAE 5% HSRPIKH IR EFE AR E .. 4510 ATELAEYE B %E 7R LEP. CSH1
FICSH2 R FB A AR RB AR TR, WELTERNE. SHAHSAMRERNEA. HTHRACEH
B EHSMSRPIKB N HFEARESMNENHSETEMBREEANERE, B TERABERT
BHREEN, HRZERBAESERRT R ARE T HE SR ILE,

X 5in
FEMBEEAN, EMERE, WRERLRENE I, EREZRST, HTER

Prediction and Bioinformatics Analysis of
Key Genes in Placental Implantation
Immunity

Huadan Zhang*, Caiying Wu, Yingying Xiao, Haizhi Liu*

Department of Gynaecology and Obstetrics, The First Affiliated Hospital of Jinan University, Guangzhou
Guangdong

T (-
FEEE

CEGIH: KEES, RRE, MEE, XN, IRRR G I (O B AR YE B AT D). IRIR AN AR A,
2025, 4(2): 889-900. DOI: 10.12677/jcpm.2025.42258


https://www.hanspub.org/journal/jcpm
https://doi.org/10.12677/jcpm.2025.42258
https://doi.org/10.12677/jcpm.2025.42258
https://www.hanspub.org/

HKEEST 4E

Received: Mar. 8%, 2025; accepted: Mar. 31%, 2025; published: Apr. 10t", 2025

Abstract

Objective: To predict key immune-related genes in placental implantation disorders using bioinfor-
matics methods. Methods: In this study, the dataset GSE189267 was selected from the GEO database.
Differential expression analysis of genes in each group was performed using R software (“limma” R
package) to identify differentially expressed genes (DEGs) with statistical significance. Subsequently,
bioinformatics analysis methods, including Gene Ontology (GO) analysis, Kyoto Encyclopedia of Genes
and Genomes (KEGG) analysis, weighted gene co-expression network analysis (WGCNA), protein-
protein interaction network analysis, and gene set enrichment analysis (GSEA), were employed to de-
termine immune-related genes significantly associated with placental implantation disorders. Re-
sults: A total of 93 DEGs highly associated with placental implantation disorders were identified. Fur-
ther analysis using WGCNA revealed 17 immune-related genes significantly associated with placenta
percreta. Among them, leptin (LEP), chorionic somatomammotropin 1 (CSH1), and chorionic somato-
mammotropin 2 (CSH2) were identified as the top three hub genes. Single-gene GSEA analysis showed
that LEP may be involved in membrane fission, multivesicular body organization, and nuclear mem-
brane reorganization, while CSH1 and CSH2 were involved in similar biological processes, including
regulation of RAC protein signal transduction and SRP-dependent cotranslational protein mem-
brane targeting. Conclusion: This study suggests that LEP, CSH1, and CSH2 are key immune-related
genes in placenta percreta. They may participate in the development of placenta percreta through
mechanisms such as membrane fission, multivesicular body organization, nuclear membrane reor-
ganization, regulation of RAC protein signal transduction, and SRP-dependent cotranslational pro-
tein membrane targeting. These findings help to deepen the understanding of placenta percreta and
provide further insights into potential diagnostic and therapeutic targets for this disorder.

Keywords

Placenta Percreta, Bioinformatics, Weighted Gene Co-Expression Network Analysis, Gene Set
Enrichment Analysis, Therapeutic Targets

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

htt creativecommons.org/licenses/by/4.0,
(otons
1. 515

SRECHE N (PAS)RALAR K™ HIF AU, FBMEMREEAR PAS i ™ EFRY, mTmiiksed. £

IR VA R AT S 7 S AN E LA AR IS, ARZRIERR R A R LA R E I IN[1] [2] AR fE R ARIR L S
%*ﬁﬁ%m%?%mT%ﬁ$ﬁm¥Mmﬁ FIS W AR AT P00 TR om s R . BRRS 1R
APEIRIT RIS, HEREA TR EREE[3],

FAT, 2558 MBI IR SR BOR 5 Im PRAG R 3R 172 W % 52 21 ACOG Al FIGO S5 2 43 1) 5 U 4fE
T[4l EAERE, BT AFBXESTARPIZER, ERRIEMX A Rt bR 5T AR 1072 W 5
MEREEBTRRAPRRIE . BRI IZPOR A 5 2™ BRI BRI, (BAE
SEBETI R Wi SO SETT TR IA L o SRR 2 A9 E VbR S AT T 57T LLA Rt kb 78 LA 1Y
AR T SRS [5] -

WS S 0 B WU o G B3R B8 ) 2 25 B3 e i B AR AR N AL ) 2 A2 (6] 1 LB L B

DOI: 10.12677/jcpm.2025.42258 890 I PRAN A 5 2


https://doi.org/10.12677/jcpm.2025.42258
http://creativecommons.org/licenses/by/4.0/

HKEEST 5

RS T EAUR P IR AL, Rl T g E AR S B B S R [ 7] A, B
CXCL8 X [ S R Al R FE R FIE 1 WF L N RISV 8] SR, 3&4 Jvik, ik = il A G 7 A X %
BEVE NG RN ALY AR ST 0T -

AWEFCE H KB AV 222 Wi € o B MR BN BT R SR BEAR SR AE bR B . BRI,
P M 7R M =R R, IFHEAT 1 IR R T (WGCNA) LA E 5 % B VE R S S5 5% (1 5 (]
o SRIG, BATRE A L3R 73 Hr b 3R AT K A 5 AR 2 Bictis i vh BRI S BEAR SR SRR AT . B, BEAT T
RIS ML R 20 8, DR Z@ MR IG BE RN BV AR WD WL] . BEAh, R TR DR 4R = 42 20 #r
(GSEAYRZ T XA KK 2 5 i /e Ll 12 .

2. ZENEHE
2.1. WS HEIER

N FRE R 2 3k 25 4 B3 P2 (GEO, https://www.ncbi.nlm.nih.gov/gds/) T i ¥#5 4 GSE189267. SL4 N T 11
R, IEWIEGRIGE 3 1, ZFEMEIRREA 6 0, BEEA 2 4. TEEIEES, H GPL (GPL16686)
SCRYHEAT I L RREE I . AL ImmPort idE ££ (https://www.immport.org/shared/home) 33845 1793 s
A . RH RIEFHAFR( “limma” R )X FHRIERERRFNIIT Z RN, MEHAFEREXNERR
1LFEFI(DEGS). 4 P <0.01, |logFC| > 0.05 i Z 5 BA Gt s X, ZAnETTIE MR ARY dE— 25
BT R DEGs.
2.2. THEEEE D HT

K H David #(## & (https://david.ncifcrf.gov/) 12 AT J& DA A 44 18 (GO) Al 1% #B K& DA A B R 41 1 #b4x
(KEGG)/r#7, 24 P <0.05 i B 52 L.
2.3. MEREF XML D Hr

I FH R E R 3 I 45 43 BT (WG CNA) R 5 A RIPR B DI G BB . A5k Al “WGCNA” R
ABET WGCNA, Hifk B4 5 b 275 B HE44 1T 5000 [93E 31T WGCNA. SRJ5, BBl i ik s {4 1
B AR R, R AR EAERE ) — AN R N E S AEFE(TOM) . SR ST TOM [WARA 22 57 B skAR il
HAMURIEEE IR . 55 5 B MR SR OGP S i I B D J5 820 IR OGBS e, TEAROG
PERS AR M fe 1) = AR N ] 3 B e deda, W IR s A e E b Y 25 K] 5 DEGSs #HZZ

2.4. EEREEERAME S
FIH string £#is 7 (https://string-db.org/) 347 8 H A BAE &S, I T8 Rt Tt —L 4.
25, ERERLE

FIH] Cytoscape ¥ %€ T DEGs MIMRAFER . HARRKEEL, FIF string o e fa i iR IRAF )k B
%%, %54 centiscape 2.2 1 cytohubba 0T 10 MR 41

2.6. EEEEESTH(GSEA)

KH GSEA ittt 4.3.2 AT HFEEE M. DL ERIKEMKATERE AR, HHEFEEE S
P, HEZIT ] B A 1000 YR, KA B2 R 7 v HE v 24 R AT B o K2R 4E “c5.90.v7.2.symbols.gmt”
H#E4T GSEA 730 #T. FDR<0.05 45 IR B Giit24 2 3, S —4b & 3 (NES)BHATHE? , HE4 T
=) KEGG A 6 s

DOI: 10.12677/jcpm.2025.42258 891 s RN PEAL 2 2


https://doi.org/10.12677/jcpm.2025.42258
https://www.ncbi.nlm.nih.gov/gds/
https://www.immport.org/shared/home
https://david.ncifcrf.gov/
https://string-db.org/

HKEEST 4E

3. &R
3.1 ERFEEANELEESEED T

EF BN S IEF A, 5wt 327 A2 R aRiA R H @47 A~ L, 280 MTFi). 5
IEH AR, MR S e H 200 S22 S 3R A JE R (68 4~ B, 141 /AN, thah, FIEMEMRAE
NH SN LI S e 124 A2 R RILFEF (46 > B, 78 AR, WonFTH DEGs H#
Bl 3(A)FTR). ZE AR B KL E LA 1(A)~(C).

A Percreta vs Normal B Increta vs Normal c Percreta vs Increta

© < " w

] | : |
o .
. <

—_ . —~ —_
(4] (4] [0
S« El 3
=l 3 S
o o o g
§ o - :o: o~ § N
2 7 B :
T ™~ T T

Sl | T T T © - T © =

-4 -3 -2 - 0 1 2 3 -3 3 -2 2

logFC

Percreta vs Normal

female pregnancy
multi-multicellular organism process

th hormone receptor signaling pathway

cellular response to growth hormone stimulus
reproductive structure development

reproductive system development

male sex differentiation

regulation of glycoprotein metabolic process

positive regulation of transforming growth factor beta production
male gonad development

intercalated disc

cell-call contact zone

oligosaccharyltransferase complex

‘apical plasma membrane

vesicle lumen

apical part of cell

cel-cell junction

cornified envelope

secretory granule lumen

losome

protein binding lnvolved in heterotypic cen el adhesion
cell adhesion mediator activity

ce\l adhesion mediator activity

ctor binding

hormone receptor binding

hormone activity

collagen binding

fibronectin binding

growth factor activity

insulin-like grcwlh factor binding

Increta vs Normal

female pregnancy
multi-multicellular organism process

positive regulation of transforming growth factor beta production
rowth hormone receptor signaling pathway

cellular response to growth hormone stimulus

negative regulation of fatty acid metabolic process

regulation of transforming growth factor beta production
transforming growth factor beta production

response to growth hormone

response {o nutrient levels

some lumen

PcG protein complex

microvillus

cation-transporting ATPase complex

exocys!

apicolateral plasma membrane
ATPase dependent transmembrane transport complex
microvillus membrane

actin-| based cell projection

factor activity

enzymo inhibfior sty
chemokine activity

CXCR chemokine receptcr binding
ubiquitin protein ligase binding
jase regulator activity

ubiquitin-like protein ligase binding
metalloexopeptidase activity

receplor igand actity
endopeptidate inhibior actiity

0 3 6 9
Enrichment Score

Increta
Percreta

(A)~(C) EHAE%
o

FRITEENLE], B IR YR, 4

12 0 2 4 6
Enrichment Score

Co-expression Gene

growth hormone receptor signaling pathway.
cellular response to growth hormone stimulus.
female pregnancy
response to growth hormone:
muli-multceluar organism process
ositive regulation of TGF-B
regulation of transforming growth factor beta production
transforming growth factor beta production
male sex differentiation
response to forskolin
endosome lumen
ola;
plasma membrane raft
Golgi-associated vesicle
cell-cell contact zone

Igi compartment memby
membrane raft
‘membrane microdomain.
beta-catenin-TCF complex
membrane region
growth factor activity:
serine-type endopepudase inhibitor activity:
one activity
peptidase regulator activity:
metalloexopeptidase activity:
extracellular matrix structural constituent;
hormone receptor binding
ide binding
endopeptidase inhibitor activity
amyloid-beta binding.

o

2 4 6
Enrichment Score

PERREENA L IEW A SIS EALL FBVEIG AN LS G SN AL R0 22 5 5 (K 73 #r 45
AR IR, m,mﬁzj%"ﬁﬁﬁl (D) (E) GO 7 #fr#fs T SIEHUEIRMLE, KRAMREAN S &N H’aﬁffﬁ)\
T OIERONAILR Y, B ORI  TIhRE. (F) B X A S b

B Z IR G R 93 MERIEMZFER, HHREER. (G) XILFTIEREE BT GO 2 Hr.

Figure 1. Acquisition and functional analysis of differential genes
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Figure 2. Results of the KEGG analysis of the DEGs
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Figure 3. The differences between placental implantation and placenta percreta
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Figure 4. Immunological differential genes highly associated with placenta percreta
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SR SRP AR A 4H i SR [ (1 SL R R R L S AR RE (] 6(B)). [FIFE, CSH2 TIREZ Y 1 41 M s
I ALEIIE AR (1. 4% RAC & AME 555 5 DS M AR R (1) SRP A8 1 2 28 2 (1 (4 6(C))

4. ¥1ig

JERRE NG REFE =M FIZEA, HAMEE T FEIUZMRBIRE: IRERE. MAERG ALK
B E N FEER RN, WRAEFEEANTENZMEREN]. SFREEN, FEEREAR 22
FAGJLIIZE T 26 M0 il B R RS o FEC T AR 7T, AT 7R 20 N IR B e A DG R R R SRR EH, ol
TG J2 G B 230 L 3] 0 738 A R SR A DR i, AT TSR TV R A M R 4 ) RV 28 RE ) [10]. AR, 12
LRk, EERZ UAEYME BT R E T, DA€ @ VIR RN P bR ) . AEAHT
Forp, FRATHEAT 7 FE DR 2 R A A0 i RUINBCEE (Rl JL ik I 46 o #r, - LA 8 15 5838 M R 2850 A N B AH O (14X
AFPF, 35 LEP. CSH1. CSH2. GH2. EGFR. OSMR. CSF3R. INSR. THBS1 #l GDF15. M4k,
BEAT T IhRE T, DARR TSR E N E RN . RO RS R, Xyl % e (e A a]
REAR R E THH I A, HhH 4 = MM 4L3E K (LEP. CSH1. CSH2)m fgilid i+ RAC E A1 SRP
WAL LR R S 5R N R R« X LRI AT G885 & MR SN 89T & BRI A A A

X AN [ AL AT P 5 R AR A4 12 20 A e B T 28 @ MR R A N & T Y B PE ML o oF Bl 5 B PRI B AN
TN B A5 R I 85 SR 00 IR A5 10 0 B 28 B, AR KB (GH) 1 77 A AN [ T 6 76 05 1) % Jee v S 39 2 B4 ) o
IEWMEAFRFTRE R IGARE, GH 76 & Fhas B I A KA R B LS 1) o A A0 R 288 [ 1 A it 2 v R 3 2
BAER . DMERIBE R R P E R GH 1 B H N 7 WAE F B 3 T I B8R #0068 5 AR K R -1
(IGF-1)F=4E 7 Hi[11]. IGF-1 &—Fpsi Lk, Tl 5HZ A AR IGF fskm R — RIAEE(E S
[12]. BkAb, AATXT GH 75T 5 P32 RgE 7% 40 i B8 5 SR E 5 T 0 D) BE R RBR 5GyE: [13] . W IX e R I 5 %
B AR RAE NN HERG A 2 (0] LL R ) KEGG AT AHSE &, WU A, EARKFRIRBEEAN
W, GH AR WA FIE FIAFAE 2 o X SEIFHE SCHFE T GH ml RRIE I 19 AR 5 R Ge Th B B e xt GH 3l
U SRR S B A J R B 1 o

WAV EAE R T ALK R T B (TGRATENG S AL i B B, IR AR RIA 2 R RIBHE N
(DEGS) [ 2E ARG A AT A3 B I HE, IX— s RE R . FOCHAE T RN R AR R B8, XXt
TEATT AT 52 R ) 344 77 200 M pAY 1 100 2 R0 77 4 L A P AR PR B R OG H S, A\ ot & P IR R 1
Wil . TGFR R SZARFI IR, TESEURB (A AT ) h CAF 20 2B 7E . 4l IR Fu 3 fit
TR, TGFB/UCHLS/Smad2 fili i] R i 5 % 7R 40 M 12 28 68 7, B i i 149 G 77 At PR P 4=
ZEhe 77, MIMAREE 2BV RR RN R R HLHI[14] [15]. 4RT, HAEH AR T HHLE . shak, CART R
FEKW, TGFAL 1L & ZF B VMG RAE N I UF UR1E L 11 1375 Hh 2 25 T [16] . BATHIWE A8 S0 T TGRB
TE 2B VIR BN B R AL R R A RIE 0 A1 . BRIk, AATTRCBE R G BL TGRS AR 259 A
SRR T T e, ARSI AES A

FIE MR AN PR DI R IE ML TS SRR SR, 4R A BEAEH CE BN R R R & . &
ATHIBE A e RGHOE R BE S B SRR AR, AT (2 1 5008 [k e o 4 i ] P it P i 05 B P T e
AL AR T TR R E B RIER . SOl B FR B, 20 B R FRURG 4 T Rt 2 0 G TR S 40 B I A
HpAAb AT 2 — 2 IR [17] . XFTaE77 4N =, 40 IEDRS & B2 T fe e & iR L R AR . 5L
HRFAR, RATIBE A — D4R, TEFEMEMRAR N, 40 M PR ¥ AH FL VR R A (] R R B2 7K
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PR R BRI AFAE 22 5, S HL BB ™ AR A T AR A o SR T BRATIRT 28 PR G B A 5 B AL
MERfA . JAK-STAT (Janus ¥ - 1555 5 7 5 5 3805 1) M PISK-AKT (BEEZLEE 3 WG - & s B)
TEA G 516 TR B EH, B W A BA XY, DAy A AR BRI AR, g B s 5 AT #% |
A A G T [18] [19]. SR, X LR AR TE 5 B PR AN op B E BT R AFAE Gl TR —
RV ARz T R .

EF BV, — SO RE R /R SR R B B . 3R (LEP) & —Fh A ia i, £
iR R T RE 24 M R I B, anse R o A3 20 7 2 MR 5L [20]. 24N AM1E B %0
T8, LEP [ RR7EJeIE T B0t R AS b vl e BIOCHEVE T o LSRRI ST PR BEIIEAE R B, BRA
MiEH LEP i fERIA 5 I8 FIRFfin  LAE K2 BR A Gk [21]. HoJkFimatl, ZFBtEinifmAg
DU 3SR TR B R [22] . A BB, FRATMEIE Bon g B IGE LEP MEZE T, X5%E
PERG AR SR B — B, BRI IRATHEN, 24 LEP FIA T IERT, BAA % A i s 159 30—
i, AR REERAMAE KB T E IR, WM B A ERR R E . deAh, AT T
R E LT (GSEA)K W], LEP MRES 5 R, 2R SURIAZIR SR . X 2o ik F 5 25 e i A%
JECEE Y, FEZH M2 2R B i R R i e AR Ay BT . LEP 7E569K TR IR L h e ik, 5%
JETFIRAH LG, FE RN AMEZ G AAAEAR S BT TS HLA], 24 LEP T, RRARLAR S5 16 8 40 i AL P id R TRV R
IR T RGN A, XA D B LR R AKX — I R R T 2D i A A
[23]. X FREB—LHINLHIB TR R LEP Hix Led 72 2 MM R C R

ML B £ B2 KR, CSHL A CSH2 Rl 4 — Pl M ON SR B A KR N 1, BEAEMREAHFK
Bl AR [24]. 5 LEP 28{8L, CSH1 A1 CSH2 fE55JK T MG ) LA K 52 BR A3 F rp il A 2 e
K2 [25], (HEAIFE G EERG B N R /v R B 78 0 70 . FRATT A B50H 7R 2 38 M i B A N R
CSH1 M1 CSH2 T, MiseriaFt il 17858 1m B e it h X Se L R SR U I . iR ILA
WEHE, BAUERBEAFAE— A S BRI 1 2@ VAR B CSHL FI CSH2 I3Rik. AT, R —
W ORIR R G B M NG B 0 M3 R B 40 23 CSHL Al CSH2 K H = 2R3k K 7% i iR
BIMPAESE . teAh, ARIEFRATH P 2 5 9 H1(GSEA), CSH1 fl CSH2 Al figiEil 47 RAC & 4 fl SRP
A L PR B R R IR I - RAC S & T Rho GTP BEHEZ I, 1F 2 Fhai i i F2 Hh e 2 Bk
o WA R R I T B H 1 RACL iR K, I HAARSMSLIR R, RACL MRS RFEAEK
Hr25& 8 E 1 (IGFBPL) T (1) 77 2 A T F8 2 ¢ B ZE[26]. SRP R 1 3L 10 85 2 a LB B AT
B I TR T15 5 BT (SRP)TEAZWE 1R & B 72 HH K6 Bl SRP IRAIENAE 2 Ik MAZ A |- R BRI AE 5
FEH, R SRR ) 2 P4 5 X (ER)MSE Lk AT 3E— 2D b B AN & o X AN RN T 2 S AR IER TS
SEAT AN BE 28 O B, AR N T AR ey e B IR\ EOREA BIAN R AR IR AR . ER R B AR,
XU SRP AR R AT RELE I IR AL A 0k . ShEERIAEIS 0 T A SEVE T . R, BT REE
M) 6 28 P49 T BRI 2 e T A1 32 2 5 M I B8 AN 1 R AL

BAVENTRATH AT P AR — S R PR . B0k, BATMISS IR FEIR KRR T R ARH T an i b ) B
MM PEAN T REVE . Lk, BORIRATRI A T 28 1 1t B SR 03 1 (R 6 B L SR AT T AR5 B2 4 i
HBFFEAR B RAN, FTaesz 2 REl. Fit, FULEd-—SRHEAHZE. gPCR Fl ELISA Xt %
FEPE AR B IR B A AR MG FEA AT B — P SLIRIRE . IhAh, TR A3 DR B FL R LR i 2
REIEAT AT A1 S0 F 700 T e B 8 &b D] 31 2 TR AR R SR OG R B G EE (1Y

5. &g
A FEE R WE B T IR R LEP. CSH1 1 CSH2 2 55 5F e TG Sl A\ (e s s JL R, v Rt
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BRI SRZ IR EAL, 5T RAC EAME S5 A SRP MY LI 13 8 1 o e A S5 HL
S5 EMREEARN KL, AT ERA MR BTG EAEN, JFZPIR A W AR T LA
St TR R AR . BEAh, FRATH T AN F SR G B A B N R AL o I SETINRE AR R ORI L
SKIRT FUE— P RIE .
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