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SUPPLEMENTARY MATERIAL 
 
 

Katju and Bergthorsson. “Old trade, new tricks: insights into the spontaneous mutation process from the partnering of 
classical mutation accumulation experiments with high-throughput genomic approaches.”  
 
 
 
Table S1. Phenotypic and direct molecular estimates of the genome-wide mutation rate U from spontaneous mutation accumulation experiments.  
 
Table S2. Mutation rate from whole-genome sequencing of spontaneous mutation accumulation experiments as a function of genome size and 
effective population size, Ne.  
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Table S1. Phenotypic and direct molecular estimates of the genome-wide mutation rate U from spontaneous mutation accumulation experiments. U 
is the number of mutations per genome per generation. BM, MD and ML denote Bateman-Mukai, minimum-distance and maximum likelihood 
approaches to estimating U from phenotypic data, respectively. µbs is the genome-wide, direct molecular estimate of the base substitution rate from 
WGS of spontaneous mutation accumulation lines and represented as base substitutions per site per generation. G is the genome size in Mb. * 
indicates fitness assay under stress or competitive conditions.  
 
Group  Species      Phenotypic   BM or ML         Reference for  µbs  Reference          G 
        Trait   based phenotypic      phenotype-   from  for µbs 

estimate of U        based U   MA-WGS 
 
 
Prokaryotes  

E. coli      r      0.00017        Kibota & Lynch 1996  2.20!10-10 Lee et al. 2012    4.21 
              3.12!10-10  Foster et al. 2015 

B. cenocepacia  Competition-TSOY    0.00007        Dillon & Cooper 2016  1.33!10-10  Dillon et al. 2015       3.48 
        Competition-M9MM    0.00006        Dillon & Cooper 2016   

Competition-M9MM+CA    0.00006        Dillon & Cooper 2016 
Unicellular  
Eukaryotes  

B. prasinos  Cell division rate        0.00380        Krasovec et al. 2016  3.02!10-10  Krasovec et al. 2017   15.07 
C. reinhardtii  Maximal growth rate    0.00202        Morgan et al. 2014  6.76!10-11 Sung et al. 2012a              120.41 
                 9.63!10-10 Ness et al. 2015               
D. discoideum  Plate growth (ML)       0.00010        Hall et al. 2013  2.90!10-11  Saxer et al. 2012    34.21 

Liquid growth (BM)      0.00390        Hall et al. 2013 
Liquid growth (ML)      0.00190        Hall et al. 2013 
Slug distance (BM)      0.00050        Hall et al. 2013 
Total FBs (BM)             0.00020        Hall et al. 2013 
Total FBs (ML)             0.00270        Hall et al. 2013 
Spores per FB (BM)      0.00250        Hall et al. 2013 
Spores per FB (ML)      0.00260        Hall et al. 2013 
Spore germination (BM)      0.00330        Hall et al. 2013 
Competitive ability (ML)      0.00150        Hall et al. 2013 

M. pusilla  Cell division rate       0.00370        Krasovec et al. 2016  8.15!10-10  Krasovec et al. 2017   21.11 
O. mediterraneus  Cell division rate       0.00370        Krasovec et al. 2016  4.92!10-10  Krasovec et al. 2017   13.48 
S. cerevisiae  r            0.00055        Wloch et al. 2001  3.30!10-10  Lynch et al. 2008  12.16 

w             0.00005        Zeyl & DeVisser 2001 2.90!10-10  Nishant et al. 2010 
MGR             0.00006        Joseph & Hall 2004  3.60!10-10  Serero et al. 2014  
MGR            0.00014        Hall et al. 2008  1.67!10-10  Zhu et al. 2014 
SE            0.00019        Hall & Joseph 2010   
r            0.00013        Hall & Joseph 2010  

T. thermophila  r            0.03300        Brito et al. 2010  7.61!10-12  Long et al. 2016               103.01 
r            0.00470        Long et al. 2013   
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Multicellular 
Eukaryotes 

A. thaliana  LRS           0.05000        Schultz et al. 1999  7.10!10-9 Ossowski et al. 2010 119.67                
Number of fruits          0.00400        Shaw et al. 2000   
Seeds/fruit          0.00015        Shaw et al. 2000   

C. briggsae  w (BM)           0.03700        Baer et al. 2005    1.33!10-9 Denver et al. 2012 108.38 
w (BM)           0.01200        Baer et al. 2005   

C. elegans  Productivity (BM)     0.00065        Keightley & Caballero 1997 1.45!10-9 Denver et al. 2012 100.29 
   r (BM)           0.00350        Keightley & Caballero 1997 

Productivity (ML)     0.00350        Keightley & Caballero 1997  
Productivity (BM)     0.02400        Vassilieva et al. 1999, 2000   
Productivity (ML)     0.00750        Vassilieva et al. 1999, 2000   
r (BM)           0.00680        Vassilieva et al. 1999, 2000   
r (ML)           0.01800        Vassilieva et al. 1999, 2000   
w (BM)           0.00420        Baer et al. 2005   
w (BM)           0.00330        Baer et al. 2005   
Productivity (ML)     0.00700        Katju et al. 2015   
Survivorship to adult (ML)     0.00280        Katju et al. 2015   
Productivity (ML)*     0.00580        Katju et al. 2018   
Survivorship to adult (ML)*  0.00440        Katju et al. 2018   

D. melanogaster  Viability (BM)          0.35000        Mukai 1964     3.46!10-9 Keightley et al. 2009 143.73 
Viability (BM)          0.47000        Mukai et al. 1972    5.49!10-9 Schrider et al. 2013 
Viability (ML)          0.01100        Mukai et al. 1972    6.03!10-9 Sharp & Agrawal 2016  
Viability (BM)          0.14000        Ohnishi 1977    4.90!10-9 Assaf et al. 2018  
Viability (ML)          0.01000        Ohnishi 1977   
Fitness (ML)          0.03000        Houle et al. 1992   
w (BM)*       0.00150        García-Dorado et al. 1998        
Viability (BM)          0.02000        Fernández & López-Fanjul 1996   
Viability (BM)*          0.02000      Fry et al. 1999 
Viability (BM)          0.00310      Caballero et al. 2002 
Viability (MD)          0.00500      Caballero et al. 2002 
w (BM)*       0.03700       Ávila & García-Dorado 2002        
Viability (BM)*      0.01200       Charlesworth et al. 2004  
Viability (BM)*      0.03000       Charlesworth et al. 2004        
Viability (BM)*      0.03900       Charlesworth et al. 2004        
Viability (BM)*      0.34000       Gong et al. 2005        
Viability (BM)*      0.10000       Gong et al. 2005        
Viability (BM)*      0.40000       Gong et al. 2005        
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Table S2. Spontaneous base substitution mutation rates generated via whole-genome sequencing (WGS) of mutation accumulation experiments. G is 
the genome size in Mb. Ne is the estimated effective population size for the species. µbs is the genome-wide, direct molecular estimate of the base 
substitution rate from WGS of spontaneous mutation accumulation lines and represented as base substitutions per site per generation. U is the number 
of mutations per genome per generation.  

 
Group  Species             G  Ne  Reference for           µbs  Reference          U 
            Ne          from for µbs 
                MA-WGS 
 
Prokaryotes  

B. subtilis NCIB 3610       4.21  6.30!107 Sung et al. 2015       3.28!10-10  Sung et al. 2015    0.00138 
B. cenocepacia        8.01  2.47!108  Dillon et al. 2015       1.33!10-10  Dillon et al. 2015    0.00102 
D. radiodurans        3.26  "  "        4.99!10-10  Long et al. 2015    " 
E. coli K12        4.64  2.50!107  Charlesworth & Eyre-Walker 2006     2.20!10-10 Lee et al. 2012    0.00112       

                  3.12!10-10   Foster et al. 2015 
M. florum L1        0.79  1.10!106  Sung et al. 2012a       9.78!10-9   Sung et al. 2012a, 2015   0.00782 

 P. aeruginosa        6.26  2.00!107  Dettman et al. 2016          7.90!10-11   Dettman et al. 2016       0.00052 
  S. typhimurium LT2       4.86  "  "        7.00!10-10   Lind & Andersson 2008   "     

V. cholerae 2740-80       4.09  4.78!108  Dillon et al. 2017       1.07!10-10   Dillon et al. 2017    0.00043 
V. fischeri ES114        4.27  1.62!108  Dillon et al. 2017       2.07!10-10   Dillon et al. 2017    0.00088 
 

Unicellular  
Eukaryotes  

B. prasinos RC1105     15.07  "  "            3.02!10-10  Krasovec et al. 2017     "  
C. reinhardtii    120.41         3.10!107  Ness et al. 2015          6.76!10-11 Sung et al. 2012a                  0.06201     

                9.63!10-10 Ness et al. 2015               
D. discoideum      34.21  6.90!106 Flowers et al. 2010      2.90!10-11  Saxer et al. 2012    0.00099 
M. pusilla RCC299     21.11  "  "            8.15!10-10        Krasovec et al. 2017   "  
O. mediterraneus RCC2590  13.48  "  "                     4.92!10-10  Krasovec et al. 2017   "  
O. tauri RCC4221      13.03  2.00!107  Krasovec et al. 2017        4.19!10-10  Krasovec et al. 2017    0.00545  
P. tetraurelia      72.09  1.24!108  Sung et al. 2012b        1.94!10-11  Sung et al. 2012b    0.00140 
S. cerevisiae      12.16  6.20!106  Zhu et al. 2014                3.30!10-10  Lynch et al. 2008    0.00349 

    2.90!10-10  Nishant et al. 2010 
                   1.67!10-10  Zhu et al. 2014 

S. pombe       12.59  2.60!106  Farlow et al. 2015        2.13!10-10  Farlow et al. 2015   0.00241 
    1.70!10-10  Behringer & Hall 2016  

T. thermophila      103.01 1.12!108 Long et al. 2016                7.61!10-12  Long et al. 2016    0.00078 
 
Multicellular 
Eukaryotes 
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A. thaliana      119.67 2.50!105 Ossowski et al. 2010       7.10!10-9 Ossowski et al. 2010   0.84966      
  

C. briggsae      108.38 2.67!105 Lynch et al. 2016       1.33!10-9 Denver et al. 2012   0.14415 
C. elegans      100.29 5.41!105 Lynch et al. 2016             2.10!10-9 Denver et al. 2009   0.17801   
               1.45!10-9 Denver et al. 2012  
D. pulex        197.21     7.82!105 Lynch et al. 2017       3.80!10-9 Keith et al. 2016    0.74940 
D. melanogaster     143.73      8.63!105 Lynch et al. 2016             3.46!10-9 Keightley et al. 2009   0.72152 

                       5.49!10-9 Schrider et al. 2013 
            6.03!10-9 Sharp & Agrawal 2016  
                   4.90!10-9 Assaf et al. 2018  

M. musculus   2818.97    1.77!105 Lynch et al. 2016            5.40!10-9 Uchimura et al. 2015         15.22244 
P. pacificus     154.96    1.75!106 Lynch et al. 2016            2.00!10-9 Weller et al. 2014    0.30992 
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