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Screening and validation of diagnosis/prognosis and drug resistance marker in
prostate cancer

WANG Lihui, ZOU Chunlin (Key Laboratory of Longevity and Ageing-related Diseases & Center for Translational Medicine, Guangxi
Medical University, Nanning 530021, Guangxi, China)

[Abstract] Objective: To screen the differentially expressed gene (DEGs) and to identify potential diagnostic/prognostic markers as
well as drug resistance markers in prostate cancer (PC) by bioinformatics analysis of published microarray data sets. Methods:
Differential expression analyses were performed in available mRNA microarray datasets including prostate cancer tissues dataset
GSE6956 and prostate cancer cell taxotere resistance dataset GSE33455 from the GEO database. Gene Ontology enrichment analysis
(GO), gene pathway enrichment analysis and protein-protein interaction (PPI) network analysis were performed to identify the
biological function and signaling pathways related to DEGs. The expression level of DEGs in PC tissues and para-cancerous tissues was
verified by comparing TCGA datasets. Kaplan-Meier method was adopted to detect the influence of DEGs on the survival of PC
patients. The expression of DEGs in PC3 cells and taxotere resistant PC3-DTX cells was detected by qPCR. Results: There were a total
of 227 genes that differentially co-expressed in taxotere resistant prostate cancer cells and prostate cancer tissues. The functional
enrichment analysis showed that these differentially co-expressed genes were mainly enriched in cancer related pathways (Lysosome,
Sphingolipid, FoxO, Acute myeloid leukemia) and involved in cell-cell adhesion, autophagy and intracellular protein transportation etc.
PPI network screened 18 most connected genes as Hub genes. Among the Hub genes and differentially co-expressed genes, the
upregulated CITED2, LRP12 and RPL17-C180rf32 were significantly associated with poor outcomes of PC patients. qPCR validated
that CITED2 was upregulated in PC3 and PC3-DTX cells. Conclusion: The present study identified a number of DEGs that
differentially co-expressed in prostate cancer tissues and drug resistance cells and significantly associated with the poor prognosis of PC

patients by bioinformatical analysis. These results may provide a new idea for identifying potential diagnostic/prognostic and drug
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resistant markers for prostate cancer.
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E W R {E B HR0(National Center for Biotechnology
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3 J5 i CEL X 2 J5 & H Robust Multi-array
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HH,
15 £2F %2 KRG KA MM EZAER (protein
protein interaction, PPI) M % #) 3

iH 1 STRING Chttps://string-db.org) Wik 41T % 7 &
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7% 51K FE KIAE TCGA By ) e Bt e v (L35 492
151 77 470 i g 4HL 23 R0 152 4519 55 L 230D ) 22 S/ R IR B
WE. 7 1% % £ 9 PRAD % #5 4E , 4 |Log,FC|>1 Jf H
P<0.05 I W\ 9 7E 1T 41 e A0 IE AR 2 1) 22 e 3R
%o I GEPIA 36t i) 41 fi i a3 AT 72 4 AT
GYHIT, 0 25 A1 9 PRAD #0445, 95% B A5 X A .

are



+ 1248 -

HR [ MR AR iR T 4k A, 2020, 27(11)

H Kaplan-Meier 4 47 73 #f7 [#) log-rank 2% 2K fa 45 7 5
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A: Volcano plots reflecting significant differentially expressed genes in GSE33455 (2 parental prostate cancer cells vs 2 taxotere

resistance prostate cancer cells) and GSE6956 (69 prostate tumors vs 16 normal) micro RNA array data sets; B: 173 up and 54 down
regulated genes in both GSE33455 and GSE6956 data sets; C: Heat maps showing 227 different expressed genes from GSE33455 and
GSE6956 data sets (Columns represent samples, and rows genes, red is high expression and green low expression)
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Fig.1 Differentially expressed genes in prostate cancer tissues and taxotere resistant prostate cancer cells
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A: Top ten Biological process, molecular function and cellular location analysis of 227 co-differentially expressed genes (P<0.05);
B: KEGG analysis of 227 co-differentially expressed genes (P<0.05)
2 ERFTIEERER GO ST KEGG S BB
Fig.2 Gene ontology and KEGG pathway analysis of differentially co-expressed genes in prostate

cancer tissues and taxotere resistance prostate cancer cells
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e AT 245 20 i b B R R JULPY Z- 2k B S B 7 R IR
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(CCAAT enhancer binding protein alpha, CEBPA) . fK
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subunit alpha, COPA) . j7 /2 Wl 8l & [ (cortactin,
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(inhibitor of nuclear factor kappa B kinase subunit
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endoplasmic reticulum protein retention receptor 1,
KDELRD) . &t % & , H & # 45 & 1 (lectin, mannose
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receptor coactivator 3, NCOA3) . il &R 4- 7L B I
# (prolyl 4-hydroxylase subunit beta, PAHB) - # I5 ¥
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(nucleophosmin 1,NPM1).
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Fig.3 The PPI analysis about differentially expressed genes
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'P<0.05, "P<0.01
T: Prostate tumor group, N: Normal group
A: Kaplan-Meier curves and log-rank test of CITED2, LRP12 and RPL17-C180rf32 in TCGA (492 prostate tumors) date set; B: CITED2,
LRP12 and RPL17-C180rf32 expression levels in prostate tumor and normal tissue samples in GSE6956 data set; C: Boxplot indicated
CITED2, LRP12 and RPL17-C180rf32 expression were increased in TCGA (492 prostate tumors vs 152 normal) date set
4 H#[FEEFFIAEE CITED2,LRP12 F1RPL17-C180rf32 ZERTFIBRE P S RIEH EMETFIRENT REEZHEX
Fig.4 CITED2, LRP12 and RPL17-C180rf32 were increased and significantly associated with poor prognosis in prostate cancer

patients
A i DU-145 = PC3 B C
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% * ® PC3-DTX IC, ~180.50+1.04 = PC3-DTX
9 100 6 *
= 75 o
S 2 Q4
= s 50 K
i = =
o & 25 O 2
=
o 0 0
10°
Taxotere /(nmol )y 1)
"P<0.05

A: CITED?2 expression levels in GSE33455 (2 parental prostate cancer cells vs 2 taxotere resistance prostate cancer cells) micro RNA
array data sets (parental prostate cancer cells vs taxotere resistance prostate cancer cells); B: In vitro inhibition of taxotere in PC3 and
PC3-DTX tested by MTS assay; C: Validation of CITED2 expression in PC3 and PC3-DTX cells by qPCR
[E5 7ERTDIBREE 5 16 S A2 BT 25 4R AR PC3-DTX I8IE CITED2 FRiAKF
Fig.5 Validation of CITED2 expression in PC3 and PC3-DTX cells
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