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Figure S7: Proteome-wide analysis for six different organisms reveals a small bias towards negatively 

charged proteins, yet many examples of positively charged proteins exist. This analysis examined (A) 

Homo sapiens (n=20,393), (B) Arabidopsis thaliana (n=39,319), (C) Xenopus laevis (n=49,880), (D) 

Saccharomyces cerevisiae (n=6,060), (E) Schizosccharomyces pombe (n=5,122), and (F) Escherichia coli 

(n=4,438). In all cases, there are approximately an equal number of proteins with a net positive charge as 

a net negative charge. Proteins with a net charge per residue above 0.10 or below –0.10 are identified as 

individual markers, while all other proteins are reported as contour density data. Marginal distributions 

for the net charge per residue (NCPR) and fraction of charged residues (FCR) are shown alongside the two-

dimensional distributions. 
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Figure S8: Quantitative mass-spectrometry data from Hein et al.128 provides copy number information for 

9,209 proteins. We rank-ordered those proteins by most to least abundant and took the set of proteins 

that comprise the top 85% of proteins in a human cell by copy number. This ensures our analysis only 

focuses on a subset of proteins that are found in high abundance (i.e., in human cells, ~10,000 copies or 

more). This same approach was used to select high-abundance proteins across five other organisms. 
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Figure S9: Assessment of highly abundant proteins across the human. (A) Of the 1063 highly abundant 

proteins identified, just 153 have a net positive charge, and of those, the majority (~90%) are sequestered 

in constitutive molecular complexes with RNA (ribosomal proteins, RNP proteins), DNA (histones) or 

phospholipids (membrane proteins). The remaining proteins are nuclear RNA-binding proteins. (B) Same 

data as shown in panel A with histones and ribosomal proteins explicitly labelled for convenience.  
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Figure S10: The expected phosphosite density was generated by randomly selecting 24 proteins and 

calculating the average phosphosite density (number of residues that possess phosphosites / total 

number of residues) 5000 times with replacement to construct a null distribution. This null distribution 

gives an expected average phosphosite density of 0.02 (i.e., one in every fifty residues is phosphorylated). 

The value and the associated distribution can be compared with the actual phosphosite density for the 24 

non-RNP/membrane-bound proteins identified from our 153 highly abundant positively charged human 

proteins. The phosphosite density for these 24 proteins is 0.94, or one in every ten residues. 
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Figure S11: Analysis of abundant, positively charged proteins across the tree of life consistently identifies 

positively charged proteins as histones, ribosomal proteins, membrane proteins, or proteins engaged as 

parts of ribonuclear protein (RNP) complexes (see Table S3). 
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Figure S12: Endogenous cationic IDRs show similar behavior to disease ones when in isolation. (A) Key 

proteins from several RNA-centric condensates (B) RNA-centric condensates are enriched in arginine-rich 

motifs (fraction of proteins with at least four motifs138). Circle size indicated percentage of proteins with 

arginine-rich motif. Color indicated fold enrichment. (C) Example cationic IDRs from key condensate 

proteins. (D) These condensate proteins all colocalize with PR when expressed in cells. (E) Isolated cationic 

IDR peptides form irregular gel-like condensates when added to cell lysate, but are modulated into more 

spherical assemblies upon addition of RNA (2 µg/µl). 
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