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Abstract

The incidence of cervical cancer is the fourth most malignant disease in women, and the mortality
rate of cervical cancer is also the fourth most malignant disease in women. In addition, the inci-
dence of cervical cancer in young women has increased in recent decades. Currently, there are
some biomarkers (such as squamous cell carcinoma antigen (SCC-Ag)) used for the diagnosis and
prognosis of cervical cancer. However, the lack of sensitivity and specificity of these biomarkers
limits their utility. Therefore, using bioinformatics to better understand the differential gene ex-
pression in HPV (+) non-tumor cervical tissues and HPV (+) cervical cancer tissues and screen key
diagnostic and prognostic genes provides further research ideas for finding new mechanisms of
cervical cancer, more prognostic factors and potential therapeutic targets.
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1. 518

IEHER, B 2 (Cervical cancer, CC)I R M AT LLBI 2 TR 3. S A MU [ PR i
WFFEHI(ARC) R AT T 2020 4E4BRECHEIERIE . ELERER R HmiER, =805 KR4 60
Jil, BET 34 Jil, 430 o M RE R AN BET S BT 6.5%F1 7.7% [1]. T 2000 A2 2ot 55 DU Rk
JEdE, JLTATA S SR 51(99%) #-5 m fa N IR 55 (HPV) IR 9%, HPV J&— i ik 14 f fd A4 4% A A L
W OLREE[2]. AR BE(HPV) 2 99% B 2t (1) J5 8, 83T 70% 1) e A H— A kg HPV [3], BAAK
ZHHPV B2 FURHIR, A5 ERATTEER, (BB TR R RRE[4] . R & 50 12 W
ITF AR R, (HH R RMAR R Bk 4%, WMABNERE —HEEA T, O™ EGME Lt
TR BRI A3 . i KRR PUMR IR IR iR T L, Ry 7 e 2 ek, BREFAR. 7.
BT SRR A NG A SR ARIT(5], AL 7 BER R AT 0 B SR 12 W 5 UG U Dbs £ .
FRT, A — S8 bR S0 (AN Sk 40 s 515 (SCC-AQ)) FH T 8 s 2 Wi A TS, (H X se A= Mbr &
Yk = BUBMERNRE LR T e TR R [6] . R 75 B TR B 2 S0 R AR DGR b 50, it
BRI E

VMG B — MR R A, RS SRR DR 4 58 A5 JE LA BOK Hah B 4 B AR i 2 (BPs) 1)
TiE[T]e FEDFRAK TS FIE A RORIUBIR S AL Bl 16— Fp T B, a5 TSR A 5T VF 2 N JS0iE
R B [RLES A BT s o B 5 IR A S S R A 9 . SR o1 T B BN BE R vR T ER AL TR IR O
ER RIS [8]. B MG B IUE R R, Bk 2 R s is F A W15 B 2% i it 5 45 e %
SCWORTUGRER, Al E[9]. = AEE[10]. SR EUR[11]. BR[12]. ME[13]. EE[14]. e
[15] 55T AH G TG B R, Aol iR - 4R T 7R VR 7 0 AU [

AR DG BT T i HPV (+)IFERE S ST LURT HPV  (+) 14 8 S0 i 41 2 Hp 22 S R R
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FEIk R Tk SBS WA TG JE N, A SR E FUR ET L] . 5 2 TS R AV R IR T R s R A — 2B
50 8%
2. MRE 5%
2.1. NEEFIEIEEE

GEO %4 4= %% (https://ww.ncbi.nlm.nih.gov/geol), 2 i3 B E L AYHEAE B0 NCBI A& 5
TSI HHE R O DR R B B, X 2 A B AT ) A LI DR SRR B YR 2 — . FRATITE GEO %
T RS T A8 HPV ()RR = SR HPV (+) 16 B 2500 b Rg 20 ZURE AR 1) RNA I B0 42
Sl TN FE R R IA T, GSE138080 Hi 10 AMIRAE AR 10 AN IEH S iFEAR AL . GSE75132 H 1 M
JEREATN 10 AN IEW S IFEAA RS, GSE29570 M 45 MHYEREAFT 17 AN IEH =8P A4 K. GSE39001
i 43 N REA AT 6 N IEH B HFEALL N . GSE6791 Hi 20 MR FEA AN 8 AN IEH & SFEA L. .

2.2. DEG ByiR %l

FA1E T GEO2R (http://www.ncbi.nlm.nih.gov/geo/geo2r) %652 7 DEG, GEO2R & — il i fdi F
Bioconductor [¥] GEOquery Al limma R #4460 1] P3R4 GEO it g H AN R K 204 1 2 5] 1) DEG [ 7 1%
[16]. E# B E Vi@ A% 51 pH < 0.05 Al logFC (5248 4L) > —1 8% logFC (55025 1k) < 1 Kiiiik DEG,
PAME 24 R B kR 2 8 & 1 DEG.

2.3. GO M1 KEGG BE&E o

DAVID & (http://david.abce.nciferf.gov/) (fiiA 2021) [17)& N AILAELEYE B8R E, GBTiR
WA BN E BRI AR, N T4 Hr DEGs, f#H DAVID R4k TR T 7 ZREIA A
(GO)FI 5T #RFE R ALK 2 B B4 B(KEGG) B &0 H1. GO 20t TR () A Wi F2(BP),  4HMu~- RSy
(COFI T HIRE(MR) Ml KEGG B & HTH T T MR HI{E Sk, P{H <0.05 Bl NEA G A= L.
2.4 PPI L FILRESRAHR hub BEIFE

PAVE A ZA A LR 148 R T A STRING (http://string-db.org/) (A 11.5)3% T BAZ FE 7 $ i
HE ), SKELDEGs (1) PPI 5., EFHA%E M > 0.4 1) PPI AR EFIAHEAEFHX[18]. HEHERZ,
FeA 138 Cytoscape (fi4s 3.10.0)i — 5w ¥4k T PPI [19]. Cytoscape )51 & & ¥k (MCODE) i f4:
T s e 2% e, BERUEE = 2, 080 EUEE =02, kiZD =2, &RKIRE =100, A
7 M Cytoscape AJ ¥4k PPI 26 SRR A L PR, AT A T 55— FhddifF CytoHubba, 4% MMC i£HET
Y MR AL FE A
2.5, BIFRAEFEMEARIA

BAVE R AIER 5, iEH GEPIA2 [20]. UALCAN [21]. HPA ¥# FE[22] b 7 48 = 2 A2 41 2R
[RZRIE,  Bar I D% B 21 5 DR E e PR AR A T 23T o

3. &R
3.1. B DEG RE|

FAliEd GEO2R 7E2E T HXT 5 MRS TiiE H 39 MNEF ZEREFFRIE, FH@Eduw (1)
KFRERERE 1.
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Table 1. Differential gene expression (DEG)
#* 1 EREERE

39 MR ERERIE

ACTL6A. BIRC5. BUB1. CCNB2. CDC6. CDK1. CDKN2A. CKS1B. CKS2. DHFR. EGR1. EZH2. FENL.
FOSB. GINS2. GMNN. H2AFZ. HLTF. HMMR. KIF15. KIF23. KIF2C. MCM2. MCM6. MMP9. NCAPG.
NDC80. NUSAP1. PCNA. PRC1. PTGDS. PTTG1. RFC4. RFC5. RGS2. RNASEH2A. STMN1. TTK. ZWINT

GSE138080

ey >_H:li_’|"{-k g

3 .~ 2953

Figure 1. The Venn diagram. Dentification of differentially expressed genes GSE138080, GSE75132, GSE29570,
GSE39001 and GSE6791 Gene expression profile dataset. These five datasets showed 39 differentially expressed

genes with overlapping
1. EEE. PERREEFLLE GSE138080, GSE75132, GSE29570, GSE39001 F1 GSE6791 ££

FERIXEHIESE. X5 M HBERETE 9 M EREBNERREER

3.2. GO 5 KEGG E&£4#

T 5 #T DEGs [A%45r2%, #H DAVID #t47 GO Hfgfll KEGG &2 & &0 HT. GO /s %k
W, ZRRIERRNADFSFEBP) A EEEFENR SR, REREZRE . AR EE
S5, ML (CCO)MARML B AEGT4R . . ANAA%. Bhki. 20 E A8 ko B s 2 R
GEWEE 2). T URMP)M R EEETEERARLS S ATP i ATP KEETE. MESE. i
AR 555 . KEGG MR HTHEP a4 A BAZBEZRE . FEREE . JEhE T oz
R p53 5 5B, N T 4IAE (s 8 1 (A 3).
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Figure 2. GO enrichment bubble diagram. BP, CC, MF enrichment significantly obtained P < 0.05 was statistically significant
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Figure 3. KEGG bubble diagram. The enrichment was significant with P < 0.05, indicating statistical significance
3. KEGG Sl MELEEEL P <0.05 BRITFEX
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3.3. PPl & F XIS R Hub EETHiE

T R T A R RIA B AR &R, AR STRING (https://cn.string-db.org/cgi/) fE 4k T. A
X% Ah 2= S RIASEIN, M T 39 4~ DEG (1) PPI WIZ% (1S 4)rT Ak, 346 39 /N15 A 420 230 T M
PPI M4 A iR AIRX 415 (K, FRATINF J5 Cytoscape ) Cytohubba fiftf. % MMC iEHER, ik AT 27 M
AL, T FERE IR G B A EE R, PR 2 2 S A DI (MC O DE) 4 1ok 308 10X 28 r 1) S B A
B, HH 27 AN A 674 2504, ik 27 ANScEEIX 4] DEG #ET R (A 5).

34. BEPRSIERETAAD Hub BEENERRES

N T BAE CESE FIIE® B HiH iR B R 1 2= 2 3R IA, FRATRI AT GEPIA2 Wukf) TCGA Al
GTEX Fudi FEXT 27 MXAFER BT T 4001, Rk AT 7miX Be o B 3L DN 7E = s Al 2Urh 8w 3Rk, e
1B B S R R IR Rk

Figure 4. Protein-protein interactions (PPl networks). There were 39 nodes and 420 edges, and P < 0.05 was significant
E 4. BARK - EARMEEIERPPI W), B3E 39 M= 420 &ib, PE <005 AEZE

3.5. WIFRAERMELRE

B 27 ADIRBEAX AL 4B GEPIA2. UALCAN. HPA H¥E 22 hi6iE & 5 2 R 2 R ot ik . 78
GEPIA2 (A5, H MCM2, RFC4, RFC5, PRC1, GINS2, PCNA Fll RNASEH2A EHES
B A B I PUS AH I (] 6) K P < 0.05 A&uih2#2E 7, ik UALCAN H¥s e 78 e 3 ik G a5 R 72
B I N R IA BRI, Ak, 7E HPA Kl 12 A ik B S0 2B I PR )% AL AR AR Je A A7 28 56 00F 5
7N, 3 CDK1, MCM2, RFC4, RFC5, PCNA, GINS2, RNASEH2A &k fiifaikis, Bt nlGea )+
B (112 5 A G
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Figure 5. Hub gene. From 27 nodes and 674 edges, 27 key hub DEG is selected
5. HRAERE. B 27 MR 674 KB, HEFEL 27 N XE#RA DEG
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Figure 6. Kaplan-Meier curve. The P values < 0.05 in CDK1, MCM2, RFC4, RFC5, PCNA and
RNASEH2A were statistically significant. There is a good prognostic relationship

6. Kaplan-Meier #i%k. CDK1, MCM2, RFC4, RFC5, PCNA #1 RNASEH2A fh P f& <
0.05 BHITZEESR. AREFNTEXE
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B U R R LA SR R 2 —, BAUE PR A TR (23], SRIM, B SRR R T
BRI, W eI RS, CariE 1R KR R R AR

TEBRATHITR T, DheeE S 2 I @ 40 B A I AR AL RIE 5, i I R A B AN TT 4R 7 241
T FRRIL[24], T 4H PR S 3 RO S T BROGT e 4 i 7 50 > M ) AR B 2R 2 OB [25] - 4 i A R A4
PEBE (CDK) & X 3N AT 40 i Jo A e X OGS VR 1 g, I EURATTIRTS PRS2 B P2 ks s ], DA R 4 ff 23 2R
BT, Mo CDK1 HUNA 270 243 R oGt v g R 3R [26], 4R 9] 88 B iy 7 R 4 A 36y 7, 4
AR LA YY) CDK. Polo #EEAFI WEE 2 40 5 Va7 25900 5 R 5 [27] . S X 4 i
JEHAYETT B S S R 41 R A B 300 V67 Hh I B L 28] A 5T H CDKL 78 B S 4 4 R KA,
HAAF M2 s s 3R A IR RIA TS 8, X5 2 Bt A ME B3 55 58 B 300 S0 UE TS AR Vs £
—#[29].

MCM2 j& DNA Sl ] AP —ANHEGER 77 DNGEAR R B A 2 — 25 DNA S il FEE
HISEMEF VMR EE. AW GO /b KB, 2 mRILF KA F il #2(BP) AR 1 T 224 rh
TEANME 2 M SEAZ A R B )% o T v P AR ST ) MCM B 58 1 n] RE LA ARE s 14, o1 DNA & il
M)A sh 2 KR EE ., (ENHEAZEY) DNA SHil 3 EWATH 7, MG AR (MCM)E FI7E DNA Z il )3
BN LA EEAEFH[30]. MCM TEIGIR IR 1 B 2 W, 2 RATUE h A EE NS H N E[31].
CAMHARE, MCM A TR & 300 i 2 A RIS W 3R 5 A A5 I bs £4[32] . MCM2 i RIATE
CC & KA, Tl RIERrEEfa HPV BRUL 6 [33]. 1 2 B 7t 32 B4 Hh 7596 B A8 AH G A Wb
SV b, B R RIESE T MCM2 RikxH 2281 CC BHR TG m[34]. bz,
s, MCM2 7£ CC ke k4% 7Ry B, (AIRATHILEL S| CC 414i% MCM2 I =381k /K- F,
WGk, 5 Wang 2558 MCM2 /& CC 15 ZEMbr S 4518 — 5[ 35]

NREHIK T C (replication factor C, RFC)#& M RFC1. RFC2. RFC3. RFC4 fll RFC5 ./ A5 W 3
MRS 2 RAREE, XN hmEIRSF[36]. RFC4 7E DNA fiifke & pug iR E2AEH
TEVF 2 F b B RIA ISR . RFCS 7R3 21 2Lk gu i Hh i 2k (2 B, o HLIL R0k Bl 5 i g gk Jee i
T, AW RIAE CC % RFC4 5 RFCS HiaRik i, MOCHFFEHIESE, RFC4 752 M s Hhiy a3k
LM, W Bachtiary S5[37]k 3L, RFCA 7£ 4% 5 3t H Rk M T I 40 = 200 Niu S5[38] K3 RFC4
TE B S 208 B R T O SR B R AR, B S ) R RN TRUS AH DG Martinez 253
HPV/ BH 1 1 S SR 40k 20 o g 41 2R b RFCS 3Rk 238 B, & T 1B T IS F I 2UF0 HPV [ 48 114 11 P fife
R 2HZA[39]. UbAh, RFC4A WIRER — P £ TG A Whs SV ANG T LA [40]. #E4RiE[41], RFC5
TER A SB35 B, L FRIA A RRE A e i A, AR AR TS T

RNASEH2A J&—Fhgafid 2K B A5, H RNASEH2A FH S0 G5 5 i i 1k A 41 At o 300 A 22 /)
Aicardi-Goutieres £z 5 1iE[42]. fERATHIBITH, 5 BIURK S AEFEE X, X5 AT E—2[43],
It H 1% DR 7E it [A4T R0 FL R [45] & R E A . [, FRATA I RNASEH2A 1E 5 3t Hh S R I8,
25 RNA AR FE, B 8N & 30U K7 2 Wihr S FETT #E 55 . PCNA /& DNA A4
B E, w1 DNA & 5[46]. PCNA BE I\ 92 PFAl 4 H s FE 5 M (048 F5 . PCNA L5 5 FEAAfE%E
A S5 2 BRI B 35008 B R ) WHO 23 A, 7% PCNA AT g2 5 20008 Tl 5 FHZ I (9 AR Wb e ¢ [ 471,
X5 AT R 5L

ARCWFIET GEO Hidf 12 it 56 T 5 S it BE A 4115 55 #e 4HL 2 2 0] 22 e B IR R0k S e S B2
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TG, NFREIRE AL 2 UG R R AR S et — Dt 7o B g, IR TE
UALCAN Fl HPA H4iE FE U6 uE A ) T 5 2 TS b E9) 437/ CDK1, MCM2, RFC4, RFC5, PCNA,
RNASEH2A & [ RN 5 & 8 s A oe, Al Rt B S 2 W 515 A=Yk £ .

&E 3k

(1]
[2]

(3]
(4]
[5]
(6]

(7]
(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]
[17]

(18]

[19]

[20]

XSEHE, 284, GKFH, 4. 2020 B EST TR S AR IE]. MR LA R T PR, 2021, 7(2): 1-13.

Arbyn, M., et al. (2020) Estimates of Incidence and Mortality of Cervical Cancer in 2018: A Worldwide Analysis. The
Lancet Global Health, 8, E191-E203. https://doi.org/10.1016/52214-109X(19)30482-6

Chesson, H.W., et al. (2014) The Estimated Lifetime Probability of Acquiring Human Papillomavirus in the United
States. Sexually Transmitted Diseases, 41, 660-664. https://doi.org/10.1097/0LQ.0000000000000193

Shanmugasundaram, S. and You, J. (2017) Targeting Persistent Human Papillomavirus Infection. Viruses, 9, Article
229. https://doi.org/10.3390/v9080229

Cibula, D., et al. (2023) ESGO/ESTRO/ESP Guidelines for the Management of Patients with Cervical Cancer—Update
2023. International Journal of Gynecologic Cancer, 33, 649-666. https://doi.org/10.1136/ijgc-2023-004429

Salvatici, M., et al. (2016) Squamous Cell Carcinoma Antigen (SCC-Ag) during Follow-Up of Cervical Cancer Pa-
tients: Role in the Early Diagnosis of Recurrence. Gynecologic Oncology, 142, 115-119.
https://doi.org/10.1016/j.ygyno.2016.04.029

Quackenbush, J. (2001) Computational Analysis of Microarray Data. Nature Reviews Genetics, 2, 418-427.
https://doi.org/10.1038/35076576

Petryszak, R., et al. (2014) Expression Atlas Update—A Database of Gene and Transcript Expression from Microar-
ray- and Sequencing-Based Functional Genomics Experiments. Nucleic Acids Research, 42, D926-D932.
https://doi.org/10.1093/nar/gkt1270

Oumeddour, A. (2023) Screening of Potential Hub Genes and Key Pathways Associated with Breast Cancer by Bioin-
formatics Tools. Medicine, 102, e33291. https://doi.org/10.1097/MD.0000000000033291

Ke, Y., Zhuang, X. and You, L. (2022) Identification of Core Genes Shared by Endometrial Cancer and Ovarian Can-
cer Using an Integrated Approach. Molecular and Cellular Biology, 68, 140-145.
https://doi.org/10.14715/cmb/2022.68.9.22

Yang, D., et al. (2020) Integrated Bioinformatics Analysis for the Screening of Hub Genes and Therapeutic Drugs in
Ovarian Cancer. Journal of Ovarian Research, 13, Article No. 10. https://doi.org/10.1186/s13048-020-0613-2

Liu, Y., Wan, D.X., Wa, X.J. and Meng, X.H. (2022) Identification of Candidate Biomarkers Associated with Gastric
Cancer Prognosis Based on an Integrated Bioinformatics Analysis. Journal of Gastrointestinal Oncology, 13, 1690-1700.
https://doi.org/10.21037/jgo-22-651

Sultana, A., et al. (2023) Single-Cell RNA-Seq Analysis to Identify Potential Biomarkers for Diagnosis, and Prognosis
of Non-Small Cell Lung Cancer by Using Comprehensive Bioinformatics Approaches. Translational Oncology, 27,
Atrticle ID: 101571. https://doi.org/10.1016/j.tranon.2022.101571

Xu, Z., et al. (2020) Identifications of Candidate Genes Significantly Associated with Rectal Cancer by Integrated
Bioinformatics Analysis. Technology in Cancer Research & Treatment, 19.
https://doi.org/10.1177/1533033820973270

Kumar, P., et al. (2022) Identification and Validation of Core Genes as Promising Diagnostic Signature in Hepatocel-
lular Carcinoma Based on Integrated Bioinformatics Approach. Scientific Reports, 12, Article No. 19072.
https://doi.org/10.1038/s41598-022-22059-6

Barrett, T., et al. (2013) NCBI GEO: Archive for Functional Genomics Data Sets—Update. Nucleic Acids Research,
41, D991-D995. https://doi.org/10.1093/nar/gks1193

Sherman, B.T., et al. (2022) DAVID: A Web Server for Functional Enrichment Analysis and Functional Annotation of
Gene Lists (2021 Update). Nucleic Acids Research, 50, W216-W221. https://doi.org/10.1093/nar/gkac194

Szklarczyk, D., et al. (2023) The STRING Database in 2023: Protein-Protein Association Networks and Functional
Enrichment Analyses for Any Sequenced Genome of Interest. Nucleic Acids Research, 51, D638-D646.
https://doi.org/10.1093/nar/gkac1000

Shannon, P., et al. (2003) Cytoscape: A Software Environment for Integrated Models of Biomolecular Interaction
Networks. Genome Research, 13, 2498-2504. https://doi.org/10.1101/gr.1239303

Tang, Z., et al. (2019) GEPIA2: An Enhanced Web Server for Large-Scale Expression Profiling and Interactive Analy-
sis. Nucleic Acids Research, 47, W556-W560. https://doi.org/10.1093/nar/gkz430

DOI: 10.12677/wjcr.2024.141009 63 SR k7T


https://doi.org/10.12677/wjcr.2024.141009
https://doi.org/10.1016/S2214-109X(19)30482-6
https://doi.org/10.1097/OLQ.0000000000000193
https://doi.org/10.3390/v9080229
https://doi.org/10.1136/ijgc-2023-004429
https://doi.org/10.1016/j.ygyno.2016.04.029
https://doi.org/10.1038/35076576
https://doi.org/10.1093/nar/gkt1270
https://doi.org/10.1097/MD.0000000000033291
https://doi.org/10.14715/cmb/2022.68.9.22
https://doi.org/10.1186/s13048-020-0613-2
https://doi.org/10.21037/jgo-22-651
https://doi.org/10.1016/j.tranon.2022.101571
https://doi.org/10.1177/1533033820973270
https://doi.org/10.1038/s41598-022-22059-6
https://doi.org/10.1093/nar/gks1193
https://doi.org/10.1093/nar/gkac194
https://doi.org/10.1093/nar/gkac1000
https://doi.org/10.1101/gr.1239303
https://doi.org/10.1093/nar/gkz430

Vet 55

[21]
[22]
[23]
[24]
[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]
[34]
[35]
[36]
[37]
[38]

[39]

[40]

[41]

[42]

Chandrashekar, D.S., et al. (2017) UALCAN: A Portal for Facilitating Tumor Subgroup Gene Expression and Survival
Analyses. Neoplasia, 19, 649-658. https://doi.org/10.1016/j.ne0.2017.05.002

Karlsson, M., et al. (2021) A Single-Cell Type Transcriptomics Map of Human Tissues. Science Advances, 7, eabh2169.
https://doi.org/10.1126/sciadv.abh2169

Cohen, P.A., Jhingran, A., Oaknin, A. and Denny, L. (2019) Cervical Cancer. The Lancet, 393, 169-182.
https://doi.org/10.1016/S0140-6736(18)32470-X

Hunt, T., Nasmyth, K. and Novak, B. (2011) The Cell Cycle. Philosophical Transactions of the Royal Society B: Bio-
logical Sciences, 366, 3494-3497. https://doi.org/10.1098/rstb.2011.0274

Nurse, P., Masui, Y. and Hartwell, L. (1998) Understanding the Cell Cycle. Nature Medicine, 4, 1103-1106.
https://doi.org/10.1038/2594

Asghar, U., Witkiewicz, A.K., Turne, N.C. and Knudsen, E.S. (2015) The History and Future of Targeting Cyc-
lin-Dependent Kinases in Cancer Therapy. Nature Reviews Drug Discovery, 14, 130-146.
https://doi.org/10.1038/nrd4504

Wang, X., et al. (2020) Novel CDKs Inhibitors for the Treatment of Solid Tumour by Simultaneously Regulating the
Cell Cycle and Transcription Control. Journal of Enzyme Inhibition and Medicinal Chemistry, 35, 414-423.
https://doi.org/10.1080/14756366.2019.1705290

Mondala, P.K., et al. (2021) Selective Antisense Oligonucleotide Inhibition of Human IRF4 Prevents Malignant Mye-
loma Regeneration via Cell Cycle Disruption. Cell Stem Cell, 28, 623-636.E9.
https://doi.org/10.1016/j.stem.2020.12.017

Xue, H., Sun, Z., Wu, W., Du, D. and Liao, S. (2021) Identification of Hub Genes as Potential Prognostic Biomarkers
in Cervical Cancer Using Comprehensive Bioinformatics Analysis and Validation Studies. Cancer Management and
Research, 13, 117-131. https://doi.org/10.2147/CMAR.S282989

Forsburg, S.L. (2004) Eukaryotic MCM Proteins: Beyond Replication Initiation. Microbiology and Molecular Biology
Reviews, 68, 109-131. https://doi.org/10.1128/MMBR.68.1.109-131.2004

Wang, D., Li, Q., Li, Y.C. and Wang, H.Y. (2018) The Role of MCM5 Expression in Cervical Cancer: Correlation
with Progression and Prognosis. Biomedicine & Pharmacotherapy, 98, 165-172.
https://doi.org/10.1016/j.biopha.2017.12.006

Laskey, R. (2005) The Croonian Lecture 2001 Hunting the Antisocial Cancer Cell: MCM Proteins and Their Exploita-
tion. Philosophical Transactions of the Royal Society B: Biological Sciences, 360, 1119-1132.
https://doi.org/10.1098/rstbh.2005.1656

Zheng, J. (2015) Diagnostic Value of MCM2 Immunocytochemical Staining in Cervical Lesions and Its Relationship
with HPV Infection. International Journal of Clinical and Experimental Pathology, 8, 875-880.

Amaro, F.S., et al. (2014) Correlation of MCM2 Detection with Stage and Virology of Cervical Cancer. The Interna-
tional Journal of Biological Markers, 29, 363-371. https://doi.org/10.5301/jbm.5000081

Wang, J., et al. (2020) A Novel Four-Gene Prognostic Signature as a Risk Biomarker in Cervical Cancer. International
Journal of Genomics, 2020, Article ID: 4535820. https://doi.org/10.21203/rs.3.rs-56408/v1

Li, Y., et al. (2018) Multifaceted Regulation and Functions of Replication Factor C Family in Human Cancers. Ameri-
can Journal of Cancer Research, 8, 1343-1355.

Bachtiary, B., et al. (2006) Gene Expression Profiling in Cervical Cancer: An Exploration of Intratumor Heterogeneity.
Clinical Cancer Research, 12, 5632-5640. https://doi.org/10.1158/1078-0432.CCR-06-0357

Niu, G., Wang, D.P., Pei, Y.F. and Sun, L. (2017) Systematic Identification of Key Genes and Pathways in the Devel-
opment of Invasive Cervical Cancer. Gene, 618, 28-41. https://doi.org/10.1016/j.gene.2017.03.018

Martinez, 1., Wang, J., Hobson, K.F., Ferris, R.L. and Khan, S.A. (2007) Identification of Differentially Expressed
Genes in HPV-Positive and HPV-Negative Oropharyngeal Squamous Cell Carcinomas. European Journal of Cancer,
43, 415-432.

Liu, S.M., Chen, W. and Wang, J. (2014) Distinguishing between Cancer Cell Differentiation and Resistance Induced
by All-Trans Retinoic Acid Using Transcriptional Profiles and Functional Pathway Analysis. Scientific Reports, 4, Ar-
ticle No. 5577. https://doi.org/10.1038/srep05577

Marsili, S., et al. (2021) Gene Co-Expression Analysis of Human RNASEH2A Reveals Functional Networks Asso-
ciated with DNA Replication, DNA Damage Response, and Cell Cycle Regulation. Biology, 10, Article 221.
https://doi.org/10.3390/biology10030221

Huang, Z., Li, F. and Li, Q. (2021) Expression Profile of RNA Binding Protein in Cervical Cancer Using Bioinformat-
ics Approach. Cancer Cell International, 21, Article No. 647. https://doi.org/10.1186/s12935-021-02319-7

DOI: 10.12677/wjcr.2024.141009 64 SR k7T


https://doi.org/10.12677/wjcr.2024.141009
https://doi.org/10.1016/j.neo.2017.05.002
https://doi.org/10.1126/sciadv.abh2169
https://doi.org/10.1016/S0140-6736(18)32470-X
https://doi.org/10.1098/rstb.2011.0274
https://doi.org/10.1038/2594
https://doi.org/10.1038/nrd4504
https://doi.org/10.1080/14756366.2019.1705290
https://doi.org/10.1016/j.stem.2020.12.017
https://doi.org/10.2147/CMAR.S282989
https://doi.org/10.1128/MMBR.68.1.109-131.2004
https://doi.org/10.1016/j.biopha.2017.12.006
https://doi.org/10.1098/rstb.2005.1656
https://doi.org/10.5301/jbm.5000081
https://doi.org/10.21203/rs.3.rs-56408/v1
https://doi.org/10.1158/1078-0432.CCR-06-0357
https://doi.org/10.1016/j.gene.2017.03.018
https://doi.org/10.1038/srep05577
https://doi.org/10.3390/biology10030221
https://doi.org/10.1186/s12935-021-02319-7

[43]

[44]

[45]

[46]

[47]

Zhang, J., et al. (2021) Long Noncoding RNA LINC01287 Promotes Proliferation and Inhibits Apoptosis of Lung
Adenocarcinoma Cells via the miR-3529-5p/RNASEH2A Axis under the Competitive Endogenous RNA Pattern. En-
vironmental Toxicology, 36, 2093-2104. https://doi.org/10.1002/tox.23325

Yang, M. (2021) Long Noncoding RNA LINC01287 Promotes Proliferation and Inhibits Apoptosis of Lung Adeno-
carcinoma Cells via the miR-3529-5p/RNASEH2A Axis under the Competitive Endogenous RNA Pattern. Environ-
mental Toxicology, 36, 2093-2104. https://doi.org/10.1002/tox.23325

Chen, Y.X., et al. (2020) An Integrative Multi-Omics Network-Based Approach Identifies Key Regulators for Breast
Cancer. Computational and Structural Biotechnology Journal, 18, 2826-2835.
https://doi.org/10.1016/j.csbj.2020.10.001

Perucca, P., et al. (2018) A Damaged DNA Binding Protein 2 Mutation Disrupting Interaction with Proliferating-Cell Nuc-
lear Antigen Affects DNA Repair and Confers Proliferation Advantage. Biochimica et Biophysica Acta (BBA)—Molecular
Cell Research, 1865, 898-907. https://doi.org/10.1016/j.bbamcr.2018.03.012

Oleynikova, N.A., et al. (2018) Coexpression of CD44 and Ki-67 in Colons Neoplast. Arkhiv Patologii, 80, 27-36.
https://doi.org/10.17116/patol201880127-36

DOI: 10.12677/wjcr.2024.141009 65 SR k7T


https://doi.org/10.12677/wjcr.2024.141009
https://doi.org/10.1002/tox.23325
https://doi.org/10.1002/tox.23325
https://doi.org/10.1016/j.csbj.2020.10.001
https://doi.org/10.1016/j.bbamcr.2018.03.012
https://doi.org/10.17116/patol201880127-36

	基于生物信息学分析筛选与鉴定宫颈癌的预后生物标志物
	摘  要
	关键词
	Screening and Identification of Prognostic Biomarkers of Cervical Cancer Based on Bioinformatics Analysis
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1. 微阵列数据收集
	2.2. DEG的识别
	2.3. GO和KEGG富集分析
	2.4. PPI网络和关键模块分析及hub基因筛选
	2.5. 验证枢纽基因和蛋白表达

	3. 结果
	3.1. 宫颈癌DEG识别
	3.2. GO与KEGG富集分析
	3.3. PPI网络和关键模块分析及Hub基因筛选
	3.4. 宫颈癌与正常宫颈组织中Hub基因的差异表达分析
	3.5. 验证枢纽基因和蛋白表达

	4. 讨论
	参考文献

