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Screening of candidate therapeutic compounds for colon cancer based on a
pattern of gene expression profiles

WANG Chunzhong', YANG Shaoyu', XIAO Huilian', LIU Lina’, WANG Guiping’( 1. Department of General Surgery,
the First People’ s Hospital of Guangzhou City, Guangzhou 510380, Guangdong, China; 2. Center of System Biology and
Cancer Research, Health College, Guangzhou Medical University, Guangzhou 510180, Guangdong, China )

[ Abstract ] Objective:Gene expression profile is an important pattern to discover new uses of the existing drugs. Appli-
cation value of the gene expression profile in screening of candidate drugs for colon cancer was discussed. Methods: First
of all, data set of gene expression profile for colon cancer ( No. GSE41258 ) was obtained from GEO data bank of
PubMed. Fifty-three paired data of colon cancer and colonic mucosal tissues were selected from Memorial Sloan-Kettering
Cancer Center of the United States, and their qualities analyzed with RMA express software. Then a gene expression pro-
file for characteristics of colon cancer was established with Dchip software. Finally candidate compounds for therapy of co-
lon cancer were screened by Connectivity Map ( CMAP ) and confirmed by experiments. Results: Thirty-six paired sam-
ples were selected through analysis of microarray chips for further research. A gene expression profile for characteristics of
colon cancer was composed of 371 genes which include 94 up-regulation genes and 277 down-regulation genes. With anal-
ysis of CMAP, 10 candidate compounds, including vorinostat, tanespimycin ( 17-AAG ) etc, were screened out, in which
17-AAG with high enrichment scores was selected for the validation. By the following experiments, it was confirmed that
17-AAG can effectively inhibit proliferation of colon cancer SW480 and HT29 cell lines. After treatment of 17-AAG for 24
and 48h, the IC,, values of SW480 cell line were 0.73 pmol/L and 0.41 pwmol/L respectively, while the IC,, values of
HT29 cell line was 0. 72 pmol/L and 0.5 pwmol/L respectively. Analysis of flow cytometry assay showed that 17-AAG
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could block cell cycle of the colon cancer cells at G1 phase. Conclusion: Multiple candidate therapeutic compounds for

colon cancer were identified based on a pattern of gene expression profiles. A pattern of gene expression profiles might be

of an important significance in screening of candidate drugs.

[ Key words ] gene expression profiles; colon cancer; Connectivity Map( CAMP ); candidatetherapeutic drug
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Fig.1 M-A plots of microarrays
A: Data without treatment of normalization;

B: Data with treatment of normalization
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Tab. 1 Candidate therapeutic compounds for colon cancer screened by CMAP

No. Candidate compound  Detection time  Score of enrichment P Drug category
1 Vorinostat 12 -0.704 0 HDAC inhibitor
2 17-AAG 62 -0.366 0 HSP90 inhibitor
3 Alvespimycin 12 -0.5% 0.0002 HSP90 inhibitor
4 Monastrol 8 -0.635 0.0013 Mitosis inhibitor
5 Parthenolide 4 -0.822 0.00189 HDAC inhibitor
6 Withaferin A 4 -0.788 0.00408 Angiogenesis inhibitor
7 Phenylbutyrate 7 -0.617 0.00443 HDAC inhibitor
8 Staurosporine 4 -0.752 0.00768 PKC inhibitor
9 Mefenamic acid 5 -0.678 0.00805  Non-steroid anti-inflammat org drug
10 Colistin 4 -0.739 0.00901 Antibacterial agent

%2 PubMed 347 B FP R IE 25 ¥ 72 IR SUE I ST R (] B R, 78 A& B 24 19 3 FH g T i B 1 22 H

Tab. 2 Research situation of candidate therapeutic

compounds in cancer field found from PubMed databank

No. Candidate drug Num 1 Num 2
1 Vorinostat 46 1168
2 17-AAG 23 526
3 Alvespimycin 8 138
4 Monastrol 4 55
5 Parthenolide 18 264
6 Withaferin A 4 169
7 Phenylbutyrate 22 327
8 Staurosporine 124 2277
9 Mefenamic acid 5 45
10 Colistin 1 113

Numl : Number of literatures releted with colon cancer in
PubMed databank; Num2: Number of literatures

releted with cancers in PubMed databank
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CMAP name Score

SZ258 tanespimycin 1 umalil MCF7 -0.412 -0.056 0.116
5272 pimy<in 1 pmaliL PC3 ~-0.4%17 -0.072 0.103
£219 espimycin 1 pmoliL PC3 -0.43 -0.076 0.105
5368 spimycin 1 pmalil MCF7 -0.452 -0.067 0.122
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5570 tanaespimycin 1 pmalil PC3 -0.508 -0.086 0.127
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j—— 5869 rtanespimycin 1 pmalil MCF 7 -0.623 -0.067 0.194
— 5879 tanespimycin 1 pmoiiL PC3 -0.628 0.121 0.142
I— 5885 tanespimycin 1 pmoliL MCF 7 -0.631 -0.096 0.168
] 5888 tanespimycin 1 pmolL MCF7 -0.632 0.073 0.192
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pe—t 5946 : ::::'0:“- HL&O -0.66 0.174 0.103
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G058 tanespimycin { pmaliL MCF7 -0.756 -0.107 0.21
BO81 tanespimycin 1 pmalil HLS&0 -0.806 -0.12 0.218
6086 tanespimycin 0 nmoliL MCF7 -0.8206 -0.166 0.181
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Fig.2 Enrichment results of 17-AAG in CMAP
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Fig. 3 Inhibitory effect of 17-AAG on proliferation of SW480 or HT29 cells detected by CCK-8 assay
* P <0.05 vs treatment of 24 h
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Fig.4 Effect of 17-AAG on cell cycle of colon cancer cells SW480 ( A ) and HT29( B )detected by flow cytometry assay
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