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Objective: To explore the diagnostic markers as well as the potential therapeutic targets and drugs for colorectal

Methods: The microarray data of GSE74602 was downloaded from the public data platform Gene Expression
Omnibus (GEO) of the National Center for Biotechnology Information (NCBI), which contained 30 CRC
tissue samples and 30 normal colorectal tissue samples. The differential expressed genes between CRC tissue
and normal colorectal tissue were identified by Limma package of R language. Then, the differential expressed
genes were subjected to Gene Ontology (GO) enrichment and Kyoto Encyclopedia of Genes and Genomes
(KEGG) pathway analysis using DAVID online tool. At the same time, Protein-protein interaction networks
of the differential expressed genes were generated by using the STRING server and visualized by Cytoscape
software. Subnetwork module analyses were performed through the MCODE plugin to screen out the core genes

for CRC carcinogenesis. Finally, the small molecule compounds potentially against CRC were searched from the

Results: A total of 231 differential expressed genes were picked up, among which 122 were up-regulated and 109
were down-regulated. The GO analysis showed that the up-regulated genes were enriched for biological processes
that mainly included cell cycle and cell division, while the down-regulated genes were enriched for biological
processes such as immune response, intracellular signaling cascade and defense response. KEGG pathway analysis
showed the up-regulated genes were mainly involved in the signaling pathways associated with the intracellular
nitrogen and mineral metabolism and secretion (such as bile and pancreatic juice), while the down-regulated
genes were mainly involved in the signaling pathways associated with drug metabolism, cell cycle and p53.
Some genes playing critical roles in regulating the occurrence of CRC were identified, such as KIF20A, CENPEF,
NCAPG, PYY, and IQGAP3. Several small molecule drugs potentially against CRC were screened out after the

differentially expressed genes in the protein-protein interaction networks were submitted to the cMap database,

Conclusion: The identified pivotal genes may probably be used as the new biomarkers for diagnosis of CRC or

therapeutic targets of CRC. Moreover, the screened small molecule compounds may potentially be developed into
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Abstract
cancer (CRC) through bioinformatics approach.
Connectivity Map (cMap) database.
such as viomycin, harmalol and ikarugamycin.
novel drugs for the treatment of CRC.
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Figure 1 The volcano plot of differentially expressed genes (the

red dots and green dots standing for the up-regulated
genes and down-regulated genes respectively, and
the black dots representing genes not differentially

expressed)
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Figure 2 Heat map of the top 40 differentially expressed genes
(including 20 up-regulated genes and 20 down-
regulated genes; red color showing the up-regulated
gene, and green color showing the down-regulated

genes)
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Table 1 GO enrichment analysis of the up-regulated genes
s GO Jil4 ERHEREE P LA

BP  GO: 0015701~ fkfiz A ihi%is 7 0.0000000794 SLC26A3, CA12, CA4

BP  GO: 0006730~ —fift it F2 4 0.000445 CA12, CA4. CA2

BP  GO: 0051453~ 4AJfIH pH {EiHT 4 0.000766 SLC26A3, CA2

BP  GO: 1902476~ Gkt ia 5 0.001214 BEST2. SLC26A3. CLCA4

BP GO: 0007586~ TH 1k 4 0.003696 NPY. AKRIB10., MEP1A

CC  GO: 0070062~ 4HfE 4o iA 32 0.0000163 C7. PRPH. TSPANI

CC  GO: 0005615~ 44N R 18 0.000548 CCL19., SELENBPI. ANPEP

CC  GO: 0016324~ Thid e 7 0.004694 SLC26A3. TRPM6. CLCA4

CC  GO: 0005887~ AN H /K X L B 43 15 0.013765 TSPAN1. CLCA4. AQP8

CC GO: 0030658~ MRz 3 0.016441 SCGN. CHGA. CA4

MF  GO: 0004089~ fiffi i 7K ity 4 0.0000444 CA12. CA4. CA2

MF  GO: 0005254~ S8 1 5 0.000174 BEST2. SLC26A3. CLCA4

MF  GO: 0005215~ 5z iAiE 1 6 0.003762 ABCAS8. SLC26A3. AQPS

MF  GO: 0008270~ 5¢ES 1454 14 0.006999 MTIM. FHL1. CA12

MF  GO: 0005198~ Z5¥945Fi% 1 6 0.008657 CLDN8. PRPH. EPB41L3

O MR o F B FAEPH
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Table2 GO enrichment analysis of the down-regulated genes
Sk GO A% SRR P LA
BP  GO: 0007067~ A 24% 4344 16 0.0000000000436  CENPN. TPX2. CENPF
BP  GO: 0051301~ Zfifu/32L 16 0.00000000395 TPX2. CENPF. AURKA
BP  GO: 0008283~ 4/l 14 0.00000048 CXCL1. TPX2. ITGA2
BP  GO: 0098609~ 4ilJif &) 2 6 0.028059 S100P. CCNB2. FASN
BP  GO: 0007094~ A3 2253 544 A 2H B K6 065 o5 5 0.00000648 MAD2L1. BUBI. CENPF
CC  GO: 0005819~ ZjkiiA 9 0.000000655 PRC1. TPX2. NUSAPI
CC  GO: 0005654~ 1% 37 0.00000299 PRC1. TRIB3. ANLN
CC  GO: 0005634~ % 55 0.0000117 PRC1. PRDX4., AURKA
CC  GO: 0000922~ 55t {4 6 0.00048 CCNBI. MAD2L1. PRCI
CC  GO: 0005829~ 4HfiEs 36 0.000524 AHCY. PRC1. PRDX4
MF  GO: 0019901~ %K [ mH4S 4 10 0.000729 CCNBI. PRC1. SLCI2A2
MF  GO: 0005515~ &R [145 4 55 0.002942 PRC1. TTK. SPINKI
MF  GO: 0005524~ATP %54 20 0.003012 TPX2. TTK. TRIB3. AURKA
MF  GO: 0004222~ 4 )& N Ik 1 5 0.006489 MMP10. MMP7. MMP3
MF  GO: 0005509~ $5B 1454 12 0.006535 MMP10. TESC. SI100P
k3 ERFEEEBEZS 5 KEGG E5EE
Table 3 The KEGG pathway significantly enriched in differentially expressed genes
ik KEGG i) 4% P 2 SRR T
8 hsa04978: B HIZIK 0.0000145 6 SLC26A3. TRPM6. MTIM
hsa00910: AT i 0.0002 4 CA12, CA4. CA2. CAl
hsa04964: VT3 NSRRI S ER 1 T UL 0.000505 4 CA4. ATP1A2. CA2
hsa04976: HHIT43 0.001273 5 AQP8. ATPIA2, CA2
hsa04972: R4 0.003806 5 SLC26A3. CLCA4. ATP1A2
T3 hsa04110: 4 )& 0.0000000000151 13 TTK. CDC20. PTTGI
hsa04914: 2 /- 511 IR B 40P B, 0.002557 5 CCNB1., MAD2L1. CCNB2
hsa04114: BI-R-AHDR L 24 0.005746 5 MAD2L1, BUB1. AURKA
hsa04115: p53 {55 % 0.009825 4 CCNBI. CCNB2. SERPINB5
hsa05222: /N4T B 0.018645 4 CKS2. ITGA2. CDK4
hsa05166: HTLV-I j#Z¢ 0.026674 6 MAD2L1. BUBIB., CDC20
hsa05219; AH#ESH 0.030159 3 CDK4., MYC. MMPI
2.3 EEEEMERTMEERDHT M7 45 B g kA 1 Jm 3R 0 4 ol E B AE
R T — WY 25 S5 AR S5 H M g e B FE R, WMKIF20A, CENPF, NCAPG .,
FABLE], 8 STRINGHU G 5 #4) 22 7 R/ ak FE 1Y PYY . IQGAP3, flA143 54 T A [ ()5 M 2%
%EIIEHZEJ’EIW% (E3) , SIS A15910 17 4 (FE4) , X RULE 5SS E g 0 5 7 PL it
60655 . X B AT SR FRIEE L BSTRINGEL T Z A .
%E¢%£#%L%ﬁ T3 2 e ) 2 25 7 Rk 2.4 INGFHYTHIE
HHNZBEWMHEAER. BEMiET Taj400 T e Map 80405 2 e 5 i 25 51, R 0 8 T A

FEAE>100FE A (F24) .
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Table 4 Forty screened genes with a degree greater than 10
R gEfE SRR jEfE RN (R W E(E
TOP2A 42 BUBIB 23 ANLN 19 CDKN3 14
@% CDK1 39 PRCI 23 CDCAS 18 1IL8 14
@@ CDC20 38 CDK4 22 NCAPG 18 TPX2 14
@l CCNB1 35 CENPA 22 PBK 18 NPY 13
% 2l e @@ MAD2L1 35 ITGA2 22 TTK 18 CCNO 12
BUBI 34 NUSAP1 22 CEP55 17 ERCC6L 11
e CCNB2 34 CENPF 21 CKS2 17 PITGl 11
x AURKA 33 DLGAP5 21 MCM2 17 TRIP13 11
@ i o CCNA2 30 MYC 21 MELK 17 ASPM 10
[ — KIF20A 25 MCM4 20 TYMS 15 TKI 10
e o

o e B o (©

B3 ZRFZEFRTHELEEMNEE (S2HEEH 159
TR 606 £i; ABRRLEFAER, FBRART
HER)

Figure 3 Protein-protein interaction networks of the differential

expressed genes (containing 159 nodes and 606 edges;
red color showing the up-regulated gene, and green

color showing the down-regulated genes)
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Figure4 Sub-module analysis of the protein-protein interaction networks (including 4 modules)
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Table S Top 10 small molecule drugs potentially against colorectal cancer

cMap £ FR WE n AN P R EZB D
viomyein ( £FH XK ) -0.694 4 -0.871 0.00056 0.0504 100
clorsulon ( G&FFE ) -0.602 4 -0.839 0.00121 0.0071 100
nadolol (448K ) -0.671 4 -0.838 0.00121 0.0308 100
iopamidol ( BRI ) -0.648 4 -0.824 0.00185 0.0261 100
chloropyrazine ( ZME%E ) -0.649 4 -0.82 0.00197 0.0195 100
harmalol ( 2% HHB% DY ) -0.59 3 -0.814 0.0127 0.0058 100
ethionamide( Z, & 5 HHAE ) -0.6 3 -0.81 0.01356 0.0188 100
pheneticillin (JEZNPEHL ) -0.604 4 -0.803 0.00288 0.0131 100
Cloxacillin ( ZFGPEHK ) -0.543 4 -0.788 0.00408 0.0121 100
Ikarugamycin ( PSR ) -0.359 3 -0.771 0.02456 0.053 66
3 i B —, BB IR W TN R 50 5] R 45 R 1 A

F AL s B A R ARBE R, R R
S5 AR N A b R LR B 2 W R RTINS GSET4602 B B B AT 22 S R 08
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