
 

Species Protein:rRNA N:P Growth Rate h-1 Ref. 

Escherichia coli K-12,CYA288 3.62 18.8 0.83 (31) 
Escherichia coli CJ352 2.68 14.9 1.04 (1) 
Escherichia coli MA136-1 2.94 16.0 1.04 (1) 

Escherichia coli ML308 2.26 13.1 1.08 (2) 
Escherichia coli B 1.81 11.3 1.33 (3) 
Escherichia coli 1.73 10.9 1.39 (3) 
Escherichia coli C600 3.09 16.6 1.39 (30) 
Escherichia coli B/r 2.78 15.3 1.43 (4) 
Escherichia coli C600 1.84 11.4 1.58 (2) 
Escherichia coli K12, S20505 1.34 9.3 1.58 (2) 
Escherichia coli B/r 2.51 14.2 1.73 (29) 

Escherichia coli ML30 1.96 11.9 1.78 (2) 
Escherichia coli B 1.93 11.7 1.84 (2) 
Average for E. coli 2.34 ±0.18 13.5 ±0.8 1.39 
Saccharomyces cerevisiae 
LBGH1022 

6.01 28.8 0.3 (5) 

Saccharomyces cerevisiae 2.80 15.4 0.32 (28) 
Saccharomyces cerevisiae 4.16 21.1 0.36 (6) 
Saccharomyces cerevisiae CBS 8066 5.84 28.1 0.4 (27) 
Saccharomyces cerevisiae A364A 5.04 24.7 0.43 (7) 
Saccharomyces cerevisiae 5015-D 1.08 8.2 0.44 (26) 
Saccharomyces cerevisiae 1507-7A 3.51 18.3 0.46 (3) 
Saccharomyces cerevisiae No.66 2.87 15.7 0.55 (3) 
Saccharomyces cerevisiae FL521 1.85 11.4 0.63 (8) 
Average for S. cerevisiae 3.69 ±0.57 19.1 ±2.4 0.43 
Aerobacter aerogenes 1.39 9.5 1.65 (3) 
Aerobacter aerogenes NCTC418 4.40 22.1 0.8 (9) 
Anacystis nidulans 625IUCC 6.33 30.1 0.19 (25) 
Arthrobacter globiformis NCIB10683 2.28 13.2 0.34 (10) 
Bacillus subtilis 1.66 10.6 0.4 (3) 
Candida utilis NRRL-Y900 6.35 30.2 0.42 (11) 
Candida utilis NCYC 321 3.89 19.9 0.35 (24) 
Candida utilis NRRLY11868 9.41 43.0 0.42 (12) 
Cellulomonas ATCC21399 2.07 12.3 0.4 (23) 
Citrobacter freundii 1.59 10.3 1.39 (3) 
Clostridium perfringens 2.15 12.7 0.9 (3) 
Enterobacter aerogenes NCTC418 3.41 17.9 0.76 (13) 
Erwinia carotovora 1.96 11.9 1.02 (3) 
Lactobacillus bulgaricus 3.31 17.5 0.75 (3) 
Micrococcus anhaemolyticus 2.18 12.8 0.96 (3) 
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Data on protein:rRNA ratios, nitrogen:phosphorus (N:P) ratios,and growth rates of various microorganisms withthe list of references for each data set.
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Species Protein:rRNA N:P Growth Rate h-1 Ref. 

Neurospora crassa 74A 2.61 14.6 0.63 (14) 
Paracoccus denitrificans ATCC19367 3.68 19.0 0.5 (22) 
Physarum polycephalum CL 6.07 29.0 0.06 (15) 
Prototheca zopfii 68-16A 4.15 21.0 0.223 (21) 
Pseudomonas aeruginosa 1.93 11.7 1.02 (3) 
Saccharomyces uvarum 2.99 16.2 0.25 (17) 
Salmonella typhimurium 1.85 11.4 1.39 (3) 
Selenomonas ruminantium D29 5.71 27.5 0.35 (20) 
Serratia marcescens 1.59 10.3 1.39 (3) 
Streptomyces hygroscopicus 2.06 12.3 0.38 (19) 
Streptomyes coelicolor A3(2) 1.70 10.8 0.3 (16) 
Tetrahymena pyriformis GL 5.59 27.0 0.28 (18) 
Tetrahymena pyriformis GL 5.11 25.0 0.35 (3) 
Zymomonas mobilis ATCC 31821 3.15 16.9 0.26 (17) 
Average over all data 3.22 ±0.24 17.1 ±1.0 0.79 
Table S1. Protein:rRNA ratio and the corresponding growth rates directly measured in 31 distinct 
studies. For any given protein:rRNA ratio, the N:P ratio of the total protein and rRNA is calculated 
using eqn 5. Despite variation in the methods for estimating macromolecular composition, the 
diversity of species, and the differences in growth media, the means for protein:rRNA ratio for E. 
coli, S. cereveisiae, and the entire data set all fall within 2-4 range (± the standard errors of the 
mean). The corresponding N:P ratios fall near the canonical Redfield value of 16.  
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