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Construction and bioinformatics analysis of InCRNA-miRNA-mRNA network in premature

ovarian insufficiency
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University, Tianjin 300121, China)

Abstract Objective: To explore the mechanism of IncRNA related endogenous competitive RNA (ceRNA ) regulatory network in
premature ovarian insufficiency. Methods:Two data sets about premature ovarian insufficiency patients and healthy controls were
screened from the Gene Expression Omnibus(GEO) database. Differentially expressed IncRNAs, miRNAs and mRNAs were identified
by "limma" package of R software. The miRNAs interacting with differentially expressed IncRNAs were predicted by the Starbase
database , TargetScan and miRDB databases were used to predict mRNAs that interact with the differentially expressed miRNAs, and the
predicted mRNAs were intersected with differentially expressed mRNAs. Based on the interactions between RNAs,a IncRNA-miRNA -
mRNA ceRNA regulatory network for premature ovarian insufficiency was established. GO and KEGG functional analysis of mRNA in
ceRNA network was performed by "Metascape" online analysis tools, and protein—protein interaction( PPI) network was established by
String database. The Cytohubba plugin of Cytoscape was used to identify hub genes in the PPl network,and a IncRNA -miRNA —hub
gene network was constructed. Results: 116 differentially expressed IncRNAs, 22 differentially expressed miRNAs and 282 differentially
expressed mRNAs were identified between premature ovarian insufficiency patients and normal controls. Based on the 116 IncRNAs, the
interaction of 13 differentially expressed IncRNAs, 7 differentially expressed miRNAs and 54 differentially expressed mRNAs were pre—
dicted by the database,the IncRNA-miRNA-mRNA ceRNA network of premature ovarian insufficiency was constructed. The results of
GO and KEGG analysis showed that the mRNAs in the ceRNA network were involved in premature ovarian insufficiency related biologi—
cal processes, including apoptosis signaling pathway, regulation of mRNA metabolic process,cAMP signaling pathway. We identified 8
hub genes from the PPI network ( EIF4ENIF1 ,SENPI ,RBM5 ,DYNLL2 ,AGO2 ,SRSFI1,CAPZB,SRSFI10) and constructed a IncRNA -
miRNA-hub gene network. Conclusion: Twelve IncRNAs influence the occurrence and development of premature ovarian insufficiency

by participating in expression of hub gene SRSF1 and so on.
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FNG Y B AE IR | BN 51 L R B SENPT W]
AES BN B & A o SRSFI0 2 SR AR
W . 24 DNA #4730, SRSF10 5 hnRNP £ [ Al
Bel—x pre-mRNA [WAH BAE R & A2, A FT
AT R, AGO e — RS m R
SRR AR, AR T AR N . AGO2
FJ& RNA 5 S TR & & 7K (RNA—induced silencing
complex, RISC) Y2 151, BA R N U RS Pk
[ 5 miRNA 256, 2 551 RNA BYER TR, A
WFSR 7 , A GO2 FE R AE UP HEHOB0 3 1 B i K
2Rk Tt P FLnT REAE ON BLE Y kA ke
KR E B, DYNLL2 3 XN Dlc2 .
DNCLIB .RSPH22,J&F SAPAP F k. HWF5E#RM,
DYNLL2 i THIMIES, 2 — K FEGEH, H
6 AR N I E A, 25 AMER) Sz

AP, CAPZB SRS E 456 B AR 22K v
Sia N, rEs S A E 2N E A EAE R S
SHE M iz shad R, Hom Rk nl A 40 i T
. RBMS5 J& RNA 255 57 B R0, J& T
SR A . H Al IS5 R SRSFI0.AGO2
DYNLL2 .CAPZB .RBMS5 5 POI {5 .
PHEMZE ) 6 4 miRNA & hsa-miR-30b—5p
hsa—miR =377 -3p .hsa =29a —3p .hsa —-miR =136 -5p .
hsa-miR-3611 .hsa—miR-423-5p. A W57 /R, has—
miR-423-5p 1] BE: i 5% M Uk 20 b0 154 5 R R 2R
A3V BE X HEIR A S0 SO, T T2
PEUN LA BFSTIE H , cire-RANBP9 1 i 4 &
miR-136-5p il H, 515 FURLAN 1 15 58 5 P 70,
ViH miR-423-5p Fl miR-136-5p Al REZ 5 T R &
AR . HiAr 4 4> miRNA 5 50 EIhAE A &
WSS FALEI M ATERE . XIST EA T Yk Xq13.2,
TE X Qe fRig R TGt B R PR AR . X Jefafk
JE IR 5% X QL RBEMLIC TR , (75 XY M
XX EPER] X EE R A S . A IRIERR, XIST
HE DR 3 DX s E - S5 RS (C43G ) 5248 5 X
P R R TEANE 56, T X YRR TG A POl
A PR, HE XIST AT RES POT ARG, [E 2%
HI LI, LINC-PINT i@ 131855 miR-374a-5p #l
il DY L9 A0 I () 1 A RS R 28, SNHG it T
P8 miR454 RGN ZEB1 (W335 AR HE I Bz [a] 5o i
LTI R N S = 5 U W N 1 2 v
T 116 4~ 2 5 IncRNAs,22 4~ 2% 5 miRNAs #ll
282 2257 mRNAs, Nt — 2D et 8 > hub 2
B . PR T {5558 BN cAMP {3538 4 75 POL 1Y &
AL R RS —EER L 12 4 IncRNA T 6 4
miRNA 259555 FH 3L PR ) ek AR
AU R T IncRNA #HE A ceRNA 35 K
Z57E POL AR HIBLH , A Bl T3 —20 T i POL 1Y
RIRHLEL, TP AERIAY TR AL R, A5 A
AL R BRME . BARE T 28 R R A R
AIREE, AEJRAF ST R 0 R A B ok 1A RO
i/ P AMIEFE T B AL A TR . JE 22T LA
fii FH Western B3l | X&' 28 g4 5 52 9 45 0 UE
ceRNA J&# 257 POL H g4/E AL .
B3 3k
[1] WEBBER L,DAVIES M,ANDERSON R, et al. ESHRE guideline:
management of women with premature ovarian insufficiency[J]. Hum
Reprod,2016,31(5):926-937.
[2] LEW R. Natural history of ovarian function including assessment of

ovarian reserve and premature ovarian failure[J]. Best Pract Res Clin

Obstet Gynaecol ,2019,55:2-13.



428

At EHKREZR

%3085

(3]

(4]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

DAHARIYA S,PADDIBHATLA I,KUMAR S, et al. Long noncoding
RNA: Classification, biogenesis and functions in blood cells[J]. Mol
Immunol,2019,112:82-92.

WANG X,ZHANG X,DANG Y, et al. Long noncoding RNA HCP5
participates in premature ovarian insufficiency by transcriptionally
regulating MSH5 and DNA damage repair via YB1[J]. Nucleic Acids
Res,2020,48(8):4480-4491.

LUO C,WEI L,QIAN F,et al. LncRNA HOTAIR regulates au-—
tophagy and proliferation mechanisms in premature ovarian insuffi—
ciency through the miR—148b-3p/ATG 14 axis|J]. Cell Death Discov,
2024,10(1):44.

DANG Y,WANG X,HAO Y, et al. MicroRNA-379-5p is associate
with biochemical premature ovarian insufficiency through PARP1
and XRCC6[J]. Cell Death Dis,2018,9(2): 106.

PANKIEWICZ K, LAUDANSKI P,ISSAT T. The role of noncoding
RNA in the pathophysiology and treatment of premature ovarian in—
sufficiency[J]. Int J Mol Sci,2021,22(17):9336.
BOUCKENHEIMER J,FAUQUE P,LECELLIER CH, et al. Differ—
ential long non-coding RNA expression profiles in human oocytes
and cumulus cells[J]. Sci Rep,2018,8(1 ):2202.

GUO Y,SUN J,LAI D. Role of microRNAs in premature ovarian in—
sufficiency|J]. Reprod Biol Endocrinol, 2017, 15(1):38.

WANG F,CHEN X,SUN B,et al. Hypermethylation —mediated
downregulation of IncRNA PVT1 promotes granulosa cell apoptosis
in premature ovarian insufficiency via interacting with Foxo3al[J].
J Cell Physiol ,2021,236(7):5162-5175.

ZHAO X,Tang DY,ZUO X, et al. Identification of IncRNA -miR-
NA-mRNA regulatory network associated with epithelial ovarian
cancer cisplatin-resistant[J]. J Cell Physi()l,2019,234( 11):19886—
19894.

CAPONNETTO A,BATTAGLIA R,FERRARA C, et al. Down-reg—
ulation of long non—coding RNAs in reproductive aging and analysis
of the IncRNA-miRNA-mRNA networks in human cumulus cells[J].
J Assist Reprod Genet,2022,39(4):919-931.

HUANG Y,LV Y,QI T, et al. Metabolic profile of women with pre—
mature ovarian insufficiency compared with that of age —matched
healthy controls[J]. Maturitas,2021,148:33-39.

WANG S,LIN S,ZHU M, et al. Acupuncture reduces apoptosis of
granulosa cells in rats with premature ovarian failure via restoring
the PI3K/Akt signaling pathway[J]. Int J Mol Sci, 2019,20(24):
6311.

WANG Z,SHI F. Phosphodiesterase 4 and compartmentalization of
cyclicAMP signaling [J]. Chinese Sci Bull,2007,52:34-46.

WU Q,CHEN M, LI Y,et al. Paeoniflorin alleviates cisplatin —in—
duced diminished ovarian reserve by restoring the function of ovari—
an granulosa cells via activating FSHR/cAMP/PKA/CREB signaling
pathway [J]. Molecules,2023,28(24):8123.

ZHAO M,FENG F,CHU C,et al. A novel EIF4ENIF1 mutation as—

sociated with a diminished ovarian reserve and premature ovarian

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

insufficiency identified by whole—exome sequencing[J]. J Ovarian
Res,2019,12(1):119.
WANG H,ZHANG Y,ZHANG ], et al. circSLC41A1 resists porcine
granulosa cell apoptosis and follicular atresia by promoting SRSF1
through miR-9820~5p sponging[J]. Int J Mol Sci,2022,23(3):
1509.
WU Y,YU B,WANG M. SENP1 is required for the growth, migra—
tion, and survival of human adipose—derived stem cells[J]. Adipocyte,
2021,10(1):38-47.
TAN S,FENG B, YIN M, et al. Stromal Senp1 promotes mouse early
folliculogenesis by regulating BMP4 expression[]]. Cell Biosci, 2017,
7:36.
SHKRETA L,TOUTANT J,DURAND M, et al. SRSF10 connects
DNA damage to the alternative splicing of transcripts encoding
apoptosis, cell-cycle control ,and DNA repair factors[]]. Cell Rep,
2016,17(8):1990-2003.
PAPACHRISTOU D J,KORPETINOU A, GIANNOPOULOU E, et
al. Expression of the ribonucleases Drosha, Dicer,and Ago2 in col-
orectal carcinomas[J]. Virchows Arch,2011,459(4):431-440.
VAKSMAN O,HETLAND T E,TROPE C G,et al. Argonaute,
Dicer,and Drosha are up -regulated along tumor progression in
serous ovarian carcinoma[J]. Hum Pathol,2012,43 (11):2062 -
2069.
BAGLIO S R, VAN EIJNDHOVEN M A,KOPPERS-LALIC D,et
al. Sensing of latent EBV infection through exosomal transfer of
5" pppRNA [J]. Proc Natl Acad Sci U'S A,2016,113 (5):E587-
E596.
XIE S,ZHANG Q,ZHAO ], et al. MiR—423-5p may regulate ovari—
an response to ovulation induction via CSF1[J]. Reprod Biol Endoc—
rinol , 2020, 18(1):26.
LU X,GAO H,ZHU B, et al. Circular RNA circ_RANBP9 exacer—
bates polycystic ovary syndrome via microRNA -136-5p/XIAP ax—
is[J]. Bioengineered 2021, 12(1):6748-6758.
PUGACHEVA E M, TIWARI V K,ABDULLAEV Z, et al. Familial
cases of point mutations in the XIST promoter reveal a correlation
between CTCF binding and pre—emptive choices of X chromosome
inactivation[J]. Hum Mol Genet,2005,14(7):953-965.
SATO K,UEHARA S,HASHIYADA M, et al. Genetic significance
of skewed X —chromosome inactivation in premature ovarian fail—
ure[J]. Am J Med Genet A,2004,130a(3) :240-244.
HAO T,HUANG S,HAN F. LINC -PINT suppresses tumour cell
proliferation, migration and invasion through targeting miR -374a—
Sp in ovarian cancer[]]. Cell Biochem Funct,2020,38(8):1089—
1099.
WU Y,ZHU B,YAN Y, et al. Long non—coding RNA SNHG1 stimu-—
lates ovarian cancer progression by modulating expression of miR—
454 and ZEB1[J]. Mol Oncol 2021, 15(5):1584-1596.
(2024-03-25 ki )



