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Fig. S1 Features of exons in human genes. (A) A scatter plot depicting the correlation 

between the number of exons and the number of transcript variants in all the human genes 

(Pearson correlation coefficient = 0.39). (B) Distribution of the number of exons for the HK 

(n = 3,804), TS (n = 2,293), ES (n = 2,472), and NE genes (n = 3,811). Boxes represent the 

25th-75th percentiles, while whiskers represent the 5th-95th percentiles. The line inside the box 

indicates the median value of the distribution. Abbreviations are: HK, housekeeping; TS, 

tissue-selective; ES, essential; NE, non-essential. 
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Fig. S2 A heat map showing percentage of the number of expressed genes in each group 

against each tissue. The HK, TS, ES, and NE genes were excluded for this analysis. Tissue-

specific expression data were obtained from proteomics studies on 32 different human 

tissues.1 The percentage represents the number of expressed genes among all the genes in 

each tissue. Tissue names are shown in the x-axis, and group names corresponding to the 

number of transcript variants are indicated on the y-axis. Some groups having horizontal blue 

lines (between the groups 36 and 64) represent that they do not have any genes left after 

exclusion of the HK, TS, ES, and NE genes. Abbreviations are: HK, housekeeping; TS, 

tissue-selective; ES, essential; NE, non-essential. 
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Fig. S3 A heat map showing the percentages of orthologs in gene groups having different 

number of transcript variants in 64 vertebrate species. Data on orthologs were obtained from 

OrthoDB.2 The percentage represents the number of orthologs among all the genes present in 

the corresponding gene group and species. The HK, TS, ES, and NE genes were excluded for 

this analysis. The x-axis shows the vertebrate species, which were clustered according to their 

order; the order names are shown only if it has more than 3 relevant species. The y-axis is the 

group name corresponding to the number of transcript variants. Some groups having 

horizontal blue lines (between the groups 36 and 64) represent that they do not have any 

genes left after exclusion of the HK, TS, ES, and NE genes. Abbreviations are: HK, 

housekeeping; TS, tissue-selective; ES, essential; NE, non-essential. 
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Fig. S4 Bubble plot showing the average degrees of proteins encoded by human genes in 60 

groups, and the HK and ES genes in human PPI network. Protein interactome data were 

downloaded from PINA 2.0 database.3 This network contains 17,109 nodes and 166,776 

edges. The two bubble plots were presented for proteins with (A) >50% disorder only and (B) 

>70% disorder only. Red and green bubbles represent groups having the HK and ES genes, 

respectively. Blue bubbles represent 60 groups classified by the number of transcript variants. 

The bubbles for these genes are not shown because they block those of genes in 60 groups. 

Bubble size indicates the number of genes in each group. Abbreviations are: HK, 

housekeeping; ES, essential. 
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