Supplemntary Method
Collection of HCC-related Gene Expression Signatures
We maintained and updated the eight original datasets in the first version of EHCO　[1]. Some of the gene symbols and identifiers were corrected using the Gene Name Service [2]. Some of the genes were excluded because they were discontinued from NCBI. PubMed, TableX_mRNA, and TableX_protein datasets were also updated with new genes. Briefly, for the PubMed dataset, we have extracted 1,084 genes (with gene names approved by HUGO Gene Nomenclature Committee) from approximately 4,500 abstracts in the PubMed category. Moreover, seven additional reports [3-9] were manually added into the TableX_mRNA dataset. Similarly, four extra proteomics reports [10-13] were included in the TableX_protein dataset. Among the HCC-related studies, EHCO2 further included six additional gene sets:
· UCSF [14] used cDNA microarrays containing 17,000 unique human genes to analyze the gene expression profiles of 102 primary HCC and 74 non-tumor liver tissues. They identified 636 genes with official HUGO symbols that were highly expressed in HCC.
· CGED [15] analyzed the gene expression profiles of 100 samples randomly selected from 120 HCC tissues, 86 non-tumor adjacent normal tissues and 32 normal liver tissues by adaptor-tagged competitive PCR (ATAC-PCR). Differential expression in normal and tumor tissues was observed for 596 of the 3,072 genes identified.
· FUDAN [16] analyzed the gene expression profiles of hepatitis B virus-positive HCC through the generation of a large set of 5’-read expressed sequence tag (EST) clusters from HCC and non-cancerous liver samples by using cDNA microarrays. In addition, a commercial cDNA microarray was used for profiling gene expression. Taken together, these experiments identified 2,253 genes/ESTs with differential expression, resulting in a gene set of 493 genes with official HUGO symbols. 
· PASTEUR [17] applied cDNA microarrays to analyze the expression profiles of 15 cases of HCC. Genes with a ratio greater than or equal to 2 or a ratio less than 0.5 between tumor and non-tumor intensity were defined as up- or down-regulated, respectively. 84 genes with official HUGO symbols were defined in more than 30% of 30 comparisons of tumors versus non-tumors.
· TOKYO [18] analyzed the gene expression patterns of 20 primary HCCs and their corresponding non-cancerous tissues by using a cDNA microarray consisting of 23,404 genes. When a signal intensity cutoff ratio of 2.0 (cancer versus non-cancer) was applied, 165 genes (including 69 ESTs) were up-regulated in 75% or more of the HCC samples examined. On the other hand, 170 genes (including 75 ESTs) were down-regulated in 65% or more of the case examined when a cutoff intensity ratio of 0.5 was applied. Together, 242 genes have official HUGO symbols.
· [bookmark: _GoBack]POFG [19] used a computational method to identify 84 putative oncofetal genes (POFG) whose splicing pattern distribution is similar in fetal and tumorous adult tissues but different from or below detectable levels in normal adult tissue.
Confident EHCO2 gene set
The integration of these data resulted in disagreement among different datasets, therefore, we selected 3,298 HCC-related genes (1,821 up-regulated and 1,477 down-regulated) as our confident set from the 4,020 HCC-related genes from EHCO2. The confident set consists of genes that can be distinguished by their expression as up-regulated or down-regulated in at least two-thirds of the datasets in which the gene is present. Those genes present in only one dataset are also included in the confident set.

Calculation of a Similarity Matrix
To compare the similarity of the gene list between any pair of sets, Jaccard’s index was applied. The index between two lists is defined as the ratio of the number of intersecting items to the number of union items, or mathematically, Jaccard(A,B) = (A and B)/(A or B). Jaccard’s distance, or the dissimilarity, is defined as 1-Jaccard. Jaccard’s distance matrix was used to perform hierarchical clustering using R. 

Supplementary discussion
Some other drugs, selected by CMap, had been reported to have anticancer effects. Dipyridamole, a platelet aggregation inhibitor, may induce cervical cancer cell apoptosis [20]. Apigenin, a flavonoid, is present in fruits and vegetables and is believed to have an anticancer function [21]. Studies of human malignant cancer cell lines have shown that apigenin inhibits cancer cell growth via the inhibition of cell proliferation, the promotion of cell cycle arrest, and apoptosis [22]. We also identified some potential novel drugs for HCC, such as phenoxybenzamine and sulconazole. These drugs have never been reported to have anti-cancer effects in any previous study. The actual mechanism of these drugs still needs further investigation.
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