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Abstract

Background and Objectives: Cervical cancer is one of the most
prevalent cancers among women. Accurate diagnosis and treatment of
complex diseases require precise identification of molecular
characteristics of the disease. Transcriptome profiles provide valuable
information on gene expression of the studied cells. Applying meta-
analysis approache along with network-based approaches provides
precise and valuable information about studied data, which can be used
in developing new diagnostic and therapeutic methods. The aim of this
study was meta-analysis investigation of cervical cancer transcriptome
using a network approach in order to identify key genes in the disease.

Methods: In the current study, three data-sets including 189 cervical
cancer samples, were selected for cervical cancer. The data sets were
analyzed separately and the results were integrated to obtain genes with
the same expression pattern. These genes were used to construct gene
regulatory network by STRING database. Network parameters
(including degree and betweenness centrality), were used to explore
key elements in the network, which are generalizable to cervical
cancer.

Results: In this study, 194 genes with same expression pattern, were
identified in the three data-sets. Moreover, the obtained network
analysis led to identification of 12 key genes in the gene expression
regulatory network. Some of these genes have been previously reported
as oncogenes and are involved in cell cycle regulation and DNA repair
pathways.

Conclusion: According to the results of this study, these genes can be
considered as the potential diagnostic and therapeutic markers for the
treatment of cervical cancer.
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Term Count  pvalue Genes

ptr04110:Cell cycle Y vofE-v¢  CDC7, CDK1, TTK, CDC20, MCM2, MCM3, MCMS5,
CDK2, CDC25B, MCM6, CCNE2, CDC45, CDKN2A,
MAD2L1, CCNB2, CDKN2C, BUB1, PCNA, SMCI1A,

CCNA2
ptr03030:DNA replication " yE-v. RFC5, RFC3, RFC4, LIG1, PCNA, MCM2, RNASEH2A,
MCM3, FEN1, MCM5, MCM6
ptr03430:Mismatch repair o vvsE-¢  RFC5, RFC3, RFC4, LIG1, PCNA
ptr04114:Oocyte meiosis q f/\WE-¢  CCNE2, CDK1l, CCNB2, MAD2L1, BUB1, CDC20,
AURKA, SMC1A, CDK2
ptr04914:Progesterone-mediat oocyte v +am CDK1, CCNB2, MAD2L1, BUB1, CCNA2, CDK2,
maturation CDC25B
ptr03420:Nucleotide excision repair o fsor RFC5, RFC3, RFC4, LIG1, PCNA
ptr04115:p53 sighaling pathway 5 .+ fwwA  CCNE2, CDK1, CCNB2, CDKN2A, RRM2, CDK2
ptr04060:Cytokine-cytokine receptor q YA IL1IR2, CXCL14, IL20RA, CXCL13, CX3CR1, CXCLY9,
interaction CXCLS8, CXCL11, CXCL10
ptro4062:Chemokine signaling A aaers CXCL14, CXCL13, CX3CR1, CXCLY, CXCL8, CXCL11,
pathway STAT1, CXCL10
ptr04620:Toll-like receptor signaling 4 oovaivve - CXCL9, CXCL8, CXCL11, STAT1, SPP1, CXCL10
pathway
ptr05161:Hepatitis B v AL CCNE2, PCNA, CXCLS8, BIRC5, STATL, CCNA2, CDK2
ptr05200:Pathways in cancer \Y ¢far CCNE2, CKS1B, FZD10, CDKN2A, CKS2, CXCLS,
BIRC5, BDKRB2, STAT1, CDK2, MMP1, RAD51
ptr05202: Transcriptional v e980y ILIR2, CDKN2C, CXCL8, WHSC1, MMP3, HPGD,
misregulation in cancer MLF1
ptr05166:HTLV-I infection q evave  EGR1, IL1IR2, FZD10, CDKN2A, KAT2B, MAD2L1,
CDKN2C, PCNA, CDC20
Sl o lin BB O3 (olwl g PVAlUE puud & 10 35290 SO Slow
GO oala olf.g‘li JLW')? (Wi SIge SbYS ﬁlﬁ DAQ@L»L'JJ éj}\}y ‘Slhzum ¥ ooyled M J’u)-?
term Count pvalue Genes
G0:0006270~DNA replication initiation v yAYE-07  CCNE2, CDC45, TOPBP1, MCM2, MCM3, MCMS5,
MCM6
G0:0000281~mitotic cytokinesis 5 ve'E-05  KIF23, KIF4A, NUSAP1, STMNI1, RACGAP1,
KIF20A
G0:0000082~G1/S transition of mitotic cell v \wsE-05  CCNE2, INHBA, CDKN2A, CDKN2C, ID4, CDKN3,
cycle CDK2
G0:0002690~positive regulation of o vy/avE-05  EDN3, CXCL13, CXCL9, CXCL11, CXCL10
leukocyte chemotaxis
G0:0051301~cell division A v/YE-05 CDC7, CDK1, CKS1B, CDC45, SPAG5, CKS2,
CDC20, CDC25B
G0:0007018~microtubule-based movement v v/ vE-05  KIF23, KIF2C, KIF4A, KIF11l, KIF15, CENPE,
KIF20A
G0:0007050~cell cycle arrest 5 #/AE-04  INHBA, CDKN2A, CDKN2C, CXCL8, CDKN3, MLF1
G0:0030816~positive regulation of cCAMP g YA CXCL9, CXCL11, CXCL10
metabolic process
G0:0006260~DNA replication 4 ERARA) RFC5, GINS2, RFC3, RFC4, LIG1, BRCAl
G0:0008285~negative regulation of cell \e R LY INHBA, CDKN2A, KAT2B, NDN, NUP62, CDKN2C,
proliferation SOX4, LDOC1, KLF4, DPT
G0:0070098~chemokine-mediated o e YRV CXCL13, CXCL9, CXCL8, CXCL11, CXCL10
signaling pathway
G0:1900264~positive regulation of DNA- i IR 144 RFC5, RFC3, RFC4
directed DNA polymerase activity
G0:0045893~positive regulation of Ve /0 YBOY CKS1B, NUP62, SMARCD3, NDP, CKS2, CCNA2,
transcription, DNA-templated CDK2, BRCA1
G0:0007052~mitotic spindle organization o /v YOAY STIL, NDC80, AURKA, STMN1
G0:0051256~mitotic spindle midzone v YA 228 KIF23, KIF4A, RACGAP1
assembly
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G0:0032461~positive regulation of protein Ve /e ¥EAN MMP3, MMP1, AIM2

oligomerization

GO0:0045766~positive regulation of £ /e FEYA CHI3L1, CXCL8, AQP1, ECM1, BRCA1, ALOX12
angiogenesis

G0:0043950~positive regulation of cCAMP- v /e PAVY CXCL9, CXCL11, CXCL10

mediated signaling

G0:0031145~anaphase-promoting complex- v /e PAVY CDC20, UBE2C, UBE2S

dependent catabolic process

G0:0006268~DNA unwinding involved in v /e FAVY MCM2, RAD51, MCM6

DNA replication

G0:0051988~regulation of attachment of v /e FAVY SPAG5, NEK2, RACGAP1

spindle microtubules to kinetochore

G0:0032496~response to lipopolysaccharide I4 /420840 CXCL13, CXCL9, SLPI, CXCL8, CXCL11, CXCL10
G0:0007076~mitotic chromosome ¥ /ey NCAPG, NUSAP1, SMC4

condensation

GO0:0043154~negative regulation of cysteine- ¢ VAR LAMP3, CRYAB, AQP1, KLF4

type endopeptidase activity involved in
apoptotic process

G0:0007049~cell cycle ¥ ARTRLY CKS1B, MYBL2, CDKN3, BRCA1

G0:0006261~DNA-dependent DNA ¥ /2 AYYY RFC5, RFC3, RFC4

replication

G0:0006955~immune response A SNy CXCL14, CXCL13, ENDOU, CXCL9, CXCLS,
TGFBR3, CXCL11, CXCL10

G0:0060070~canonical Wnt signaling ) N\ FZD10, NDP, SOX4, KLF4

pathway

G0:0008284~positive regulation of cell q OVAAD EDN3, PRC1, SOX4, I1D4, PDGFD, CDK2, DPP4,

proliferation CXCL10, ALOX12

G0:0000070~mitotic sister chromatid v /4 14F50 MAD2L1, NEK2, ZWINT

segregation

G0:0030308~negative regulation of cell o YOS INHBA, CDKN2A, CDKN2C, CDA, SLIT2

growth

G0:0000915~actomyosin contractile ring Y YV KIF23, RACGAP1

assembly

GO0:0051281~positive regulation of release of v ATV CXCL9, CXCL11, CXCL10

sequestered calcium ion into cytosol

G0:0007093~mitotic cell cycle checkpoint ¥ +/+YAVFA ZWINT, TTK, SMC1A

G0:0030855~epithelial cell differentiation £ /AYRRYA TST, CDK1, UPK1A, PCNA

G0:0008584~male gonad development £ /A YEAVY INHBA, EIF2S2, ESR1, CITED2

G0:0042127~regulation of cell proliferation $ OYASYE CXCL13, CXCL9, CXCL8, CXCL11, BRCA1,
CXCL10

G0:0008219~cell death v /A FADVA NUP62, CLU, EMP1

GO0:0046683~response to organophosphorus \ /o PP TYMS, RFC3

G0:0000727~double-strand break repair via ¥ /A FRYFY GINS2, CDC45

break-induced replication

G0:0003289~atrial septum primum \ /o PP SOX4, WHSC1

morphogenesis

G0:1902430~negative regulation of beta- Y /o FYFY CLU, SORL1

amyloid formation

G0:0090307~mitotic spindle assembly v S FAVIY KIF11, NEK2, MYBL2
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