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Bioinformatics Analysis of Genes Related to Multidrug Resistance in Ovarian Cancer
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Abstract: Objective To screen and mine the genes related to multidrug resistance (MDR) in ovarian cancer
(OC) and their biological information. Methods Based on four different microarray expression profiles
(GSE41499, GSE33482, GSE15372 and GSE28739) between resistant samples and sensitive samples related
to OC, we performed a comprehensive bioinformatics analysis through gene expression analysis, genetic
pathway enrichment analysis and text mining to predict the pathways and their genes related to MDR in
OC. Results Eleven significantly upregulated pathways were found frequently among four OC microarray
datasets, including MAPK signaling pathway, ubiquitin-mediated proteolysis, axon guidance, focal adhesion,
neurotrophin signaling pathway, pathways in cancer, renal cell carcinoma, citrate cycle, terpenoid backbone
biosynthesis, mismatch repair and Huntington’s disease(P<<0.05); and seven significantly downregulated
pathways were found frequently, including glycerolipid metabolism, pentose phosphate pathway, fructose
and mannose metabolism, glutathione metabolism, proteasome, p53 signaling pathway and lysosome(P
<0.05). By further text mining methods, we found five significantly upregulated genes, including ACO1,
BDNF, CXCR4, HMGCR and NRP1(P<<0.05), as well as three significantly downregulated genes, including
CDKN2C, FAS and SKP2(P<<0.05), might be associated with MDR in OC. Conclusion OC MDR might
be involved in various pathways and genes. ACO1, BDNF, CXCR4, HMGCR, NRP1, CDKN2C, FAS and
SKP2 might play crucial roles in those pathways. Follow-up study would validate the roles of those genes in
the experiments and clinical practice.
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Tablel Up-regulated pathways and their corresponding

genes

Up-regulated pathways Up-regulated genes

MAPK signaling pathway FLNA,FLNC,MAPK®&IP2,NF1

Ubiquitin mediated CDC16,CDC34,CUL4A NEDD4,
proteolysis UBE2D1

Axon guidance CXCR4,DPYSL2,FYN,NRP1,SLIT2
Focal adhesion CAV1,FLNA,FLNC,FYN,PIK3CA

Neurotrophin BDNF.PIK3CA SHC3
signaling pathway

CSF2RA,EPAS1,FGF18,FGFS5,
FZD2,FZD7,PIK3CA, TGFB2

EPAS1,PIK3CA,TGFB2
ACLY,ACO1,ACO2,FH,IDH3B,

Pathways in cancer

Renal cell carcinoma

i eyl IDH3G,PDHA1,SDHA
Terpenoid backbone ACAT2,HMGCR,IDI1,MVD
biosynthesis

EXO1,RFC2,RFC4,RFC5

CLTB,NDUFB3,NDUFBS,
NDUFS6,NDUFV1,SDHA

Mismatch repair

Huntington's disease

2.3 SURIZYE

i ) COREMINE T HAG R F 1 FIR2 P 1Y 22 57
FIRFEH S — M PEMm 2 (drug resistance ) . 22}
424 ( drug resistance, multiple ) FIfEEH 25 ( drug
resistance, neoplasm ) 3G SCHkE R, FHAIH
CytoScape2.6. 1 B 25 1k R 1, DLIEIL,
ZER o8, FLNA, CXCR4, NRP1, PIK3CA,
BDNF., ACO1. FZD7HIHMGCRZE | FEkFE R
55 1igs 2 25 247 A I SCERER R, FAS.,
SKP2FICDKN2CH T I 3k 5L K 5 e 2 24 T 2
FETERSR I A SCEREE &R
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Table2 Down-regulated pathways and their corresponding

genes

Down-regulated pathways
Glycerolipid metabolism AGPAT3,PNPLA3,PPAP2C
Pentose phosphate pathway PFKL,PGD,PGM1

Fructose and mannose metabolism PFKL

Glutathione metabolism ALDH9A1,HIBCH

Down-regulated genes

Proteasome ACACA,ALDHY9A1,HIBCH
P53 signaling pathway CDKN2C,MCM6,SKP2, TTK
Lysosome FAS,RRM2
@
e ,Neoplasm
e,Multiple

tance

c ~5@zc

The red circles represented upregulated genes, and the grey circles
represented downregulated genes
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Figurel Co-occurrence analysis of differentially expressed
genes to exact keyword expression ‘drug resistance’, ‘drug

resistance, multiple’ and ‘drug resistance, neoplasm’

53 B FHIPAD 8 FE X R 1R 2 7 /9
WRBIFEEAM TR RIBEE TR, S5R K
B, ACLY. ACOl, ACO2., BDNF, CAVI,
CSF2RA . CXCR4. FGF5, FH, FYN, FZD2,
HMGCR, NDUFV1, NRP1., RFC5FITGFB2%%
FiEFRIAEF LA PGD, TTK, MCM6. PFKL,
PPAP2C. CDKN2C, ALDH9A1, SKP2, FASHI
RRM24E T iR I8 K34 5 B9 U AR OC,  TLER3.

I ST R 7K P 9 05 7K S 2 s B T ACOT
BDNF, CXCR4, HMGCRHINRP14:54 |k
FERFICDKN2C . FASHISKP24E34N R JHFe ik LA
BE55 M Z2 25 T 200 0C, S IR AEOC, AT R
Y12 55 51 59 22 251 2L TR

3 3tig

Y SR8 22 24 1if 24 1] B3 — B2 T AF R AF 5T B 44
Mo ZHMH 2RI BRI 20 EEEA, HI
STHLISE SR, WIREW R ZEEN . 25Tkt



AYEBRH 3832016 F 55434555688 Cancer Res Prev Treat,2016,Vol.43,No.6 * 495

R3 EREERSMEENXR
Table3 Relationship between differentially expressed

genes and ovarian cancer

Expression
status in Genes
ovarian cancer

Up- ACLY,ACOLLACO2,BDNE, 17 2.66 0.188 0.005
regulation  CAV1,CSF2RA,CXCR4,
FGF5,FH,FYN, FZD2,
HMGCR,NDUFVI,
NRP1, REC5,TGFB2

PGD,TTK,MCM6,PFKL, 11 5.27 0.369 0.004
PPAP2C, CDKN2C,

ALDH9A1,SKP2,

FAS, RRM2

Notes: AE: absolute enrichment; RE: relative enrichment; MJI: mean

AE RE MJI P

Down-
regulation

jaccard index
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