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Figure S1.  Gel showing incorporation of unnatural dNTPs opposite an “A” template with 
Pol II.  Enzyme (200 nM for dHTP and dITP, 100 nM for other samples) was incubated 
with the indicated concentration of dNTP, and the reaction was quenched with stop buffer 
after the indicated time point. 
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  enzyme  Normalized 
% 
incorporation time multiplier [dNTP] 

Incorporation 
(v) [dNTP]/v 

0.101238 5 0.5 10 0.010124 987.774 
0.182822 5 0.5 25 0.018282 1367.454 
0.111259 2 0.5 50 0.027815 1797.613 
0.184595 2 0.5 100 0.046149 2166.901 
0.252109 2 0.5 150 0.063027 2379.924 
0.278284 2 0.5 200 0.069571 2874.76 

      
Vmax 0.111849 %/min    
Km 126.6022 uM    
Efficiency 883.4703 Vmax/Km    

 
dHTP - A

y = 8.9406x + 1131.9

R2 = 0.9439
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Table S1.  Incorporation of dHTP opposite “A” template with Pol II.  Normalized 
incorporation is % incorporation times the enzyme multiplier (correction factor for 
different enzyme concentrations used in experiments) divided by time.  The 
corresponding Hanes-Wolf plot from which values for Vmax and Km were derived is 
also shown. 
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  enzyme  Normalized 

incorporation time multiplier [dNTP] 
Incorporation 
(v) [dNTP]/v 

0.033367 0.25 1 10 0.133467 74.92509 
0.046861 0.25 1 25 0.187444 133.3734 
0.056987 0.25 1 50 0.227948 219.3483 
0.072363 0.25 1 100 0.28945 345.4826 
0.072917 0.25 1 150 0.29167 514.28 
0.083109 0.25 1 200 0.332435 601.6218 

      
Vmax 0.356379 %/min    
Km 23.03457 uM    
Efficiency 15471.49 Vmax/Km    

dFTP -A2 y = 2.806x + 64.635

R2 = 0.9913
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Table S2.  Incorporation of dFTP opposite “A” template with Pol II.  Normalized 
incorporation is % incorporation times the enzyme multiplier (correction factor for 
different enzyme concentrations used in experiments) divided by time.  The 
corresponding Hanes-Wolf plot from which values for Vmax and Km were derived is 
also shown. 
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  enzyme  Normalized 

incorporation time multiplier [dNTP] 
Incorporation 
(v) [dNTP]/v 

0.069296 0.25 1 10 0.277182 36.07737 
0.080131 0.25 1 25 0.320525 77.99708 
0.082846 0.25 1 50 0.331383 150.8827 
0.079033 0.25 1 100 0.316133 316.3226 
0.102513 0.25 1 150 0.41005 365.8089 
0.096134 0.25 1 200 0.384535 520.108 

      
Vmax 0.402852 %/min    
Km 9.345365 uM    
Efficiency 43107.16 Vmax/Km    

dLTP - A2 y = 2.4823x + 23.198

R2 = 0.9823
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Table S3.  Incorporation of dLTP opposite “A” template with Pol II.  Normalized 
incorporation is % incorporation times the enzyme multiplier (correction factor for 
different enzyme concentrations used in experiments) divided by time.  The 
corresponding Hanes-Wolf plot from which values for Vmax and Km were derived is 
also shown. 
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  enzyme  Normalized 

incorporation time multiplier [dNTP] 
Incorporation 
(v) [dNTP]/v 

0.055877 0.25 1 10 0.223507 44.7413 
0.057978 0.25 1 25 0.23191 107.8003 
0.065204 0.25 1 50 0.260815 191.7065 
0.069101 0.25 1 100 0.276404 361.7893 

0.06542 0.25 1 150 0.26168 573.2198 
0.070089 0.25 1 200 0.280354 713.3831 

      
Vmax 0.280521 %/min    
Km 3.995736 uM    
Efficiency 70205 Vmax/Km    

dBTP -A2
y = 3.5648x + 14.244

R2  = 0.9975
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Table S4.  Incorporation of dBTP opposite “A” template with Pol II.  Normalized 
incorporation is % incorporation times the enzyme multiplier (correction factor for 
different enzyme concentrations used in experiments) divided by time.  The 
corresponding Hanes-Wolf plot from which values for Vmax and Km were derived is 
also shown. 
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  enzyme  Normalized 

incorporation time multiplier [dNTP] 
Incorporation 
(v) [dNTP]/v 

0.149672 0.5 0.5 10 0.149672 66.81283 
0.176814 0.5 0.5 25 0.176814 141.3913 
0.119531 0.25 0.5 50 0.239063 209.15 

0.11731 0.25 0.5 100 0.23462 426.2204 
0.114332 0.25 0.5 150 0.228664 655.9836 

      
Vmax 0.218403 %/min    
Km 4.667045 uM    
Efficiency 46796.76 Vmax/Km    

dITP - A2
y = 4.1573x + 21.369

R2 = 0.996
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Table S5.  Incorporation of dITP opposite “A” template with Pol II.  Normalized 
incorporation is % incorporation times the enzyme multiplier (correction factor for 
different enzyme concentrations used in experiments) divided by time.  The 
corresponding Hanes-Wolf plot from which values for Vmax and Km were derived is 
also shown. 
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Figure S2. Gel showing incorporation of natural dATP or dTTP opposite unnatural 
templates, as indicated, by Pol IV.  Enzyme (1000 nM) was incubated with the indicated 
concentration of dNTP, and the reaction was quenched with stop buffer after the 
indicated time point. 
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  enzyme  Normalized 

incorporation time multiplier [dNTP] 
Incorporation 
(v) [dNTP]/v 

0.053447 12 0.25 100 0.001113 89808.68 
0.066558 12 0.25 150 0.001387 108175.8 
0.065337 12 0.25 200 0.001361 146929.4 
0.056284 8 0.25 250 0.001759 142137.5 
0.084199 8 0.25 300 0.002631 114015.1 
0.087469 8 0.25 400 0.002733 146338.2 
0.115126 8 0.25 500 0.003598 138978.3 

      
Vmax 0.010137 %/min    
Km 1012.236 uM    
Efficiency 10.01492 Vmax/Km    

H - dATP y = 170.97x + 57488

R2 = 0.7565
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Table S6.  Incorporation of dATP opposite “H” template with Pol IV.  Normalized 
incorporation is % incorporation times the enzyme multiplier (correction factor for 
different enzyme concentrations used in experiments) divided by time.  The 
corresponding Hanes-Wolf plot from which values for Vmax and Km were derived is 
also shown. 
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  enzyme  Normalized 

incorporation time multiplier [dNTP] 
Incorporation 
(v) [dNTP]/v 

0.052046 20 0.25 50 0.000651 76854.78 
0.097885 20 0.25 150 0.001224 122592.9 
0.140853 20 0.25 200 0.001761 113593.3 
0.083364 12 0.25 250 0.001737 143946.7 
0.085068 12 0.25 300 0.001772 169276.4 
0.117203 12 0.25 400 0.002442 163817.7 
0.139043 12 0.25 500 0.002897 172608.4 

      
Vmax 0.004758 %/min    
Km 390.0186 uM    
Efficiency 12.19839 Vmax/Km    

 
H - dTTP y = 185.55x + 77398

R2  = 0.9197
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Table S7.  Incorporation of dTTP opposite “H” template with Pol IV.  Normalized 
incorporation is % incorporation times the enzyme multiplier (correction factor for 
different enzyme concentrations used in experiments) divided by time.  The 
corresponding Hanes-Wolf plot from which values for Vmax and Km were derived is 
also shown. 
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  enzyme  Normalized 

incorporation time multiplier [dNTP] 
Incorporation 
(v) [dNTP]/v 

0.052983 12 0.25 50 0.001104 45297.77 
0.076693 12 0.25 100 0.001598 62586.83 
0.093693 12 0.25 150 0.001952 76846.4 
0.065581 8 0.25 200 0.002049 97588.57 
0.086188 8 0.25 250 0.002693 92820.37 
0.082693 8 0.25 300 0.002584 116092.3 
0.114843 8 0.25 400 0.003589 111456.5 

      
Vmax 0.005025 %/min    
Km 225.5289 uM    
Efficiency 22.28263 Vmax/Km    

F - dATP 
y = 165.13x + 34767

R2  = 0.8875
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Table S8.  Incorporation of dATP opposite “F” template with Pol IV.  Normalized 
incorporation is % incorporation times the enzyme multiplier (correction factor for 
different enzyme concentrations used in experiments) divided by time.  The 
corresponding Hanes-Wolf plot from which values for Vmax and Km were derived is 
also shown. 
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  enzyme  Normalized 

incorporation time multiplier [dNTP] 
Incorporation 
(v) [dNTP]/v 

0.045424 20 0.25 100 0.000568 176118.2 
0.062441 20 0.25 150 0.000781 192181.6 
0.072104 20 0.25 200 0.000901 221901 
0.058626 12 0.25 250 0.001221 204689 
0.067432 12 0.25 300 0.001405 213549.8 
0.083677 12 0.25 400 0.001743 229452.5 
0.091879 12 0.25 500 0.001914 261212.6 

      
Vmax 0.005537 %/min    
Km 914.3237 uM    
Efficiency 6.055615 Vmax/Km    

F - dTTP y = 180.61x + 165136

R2 = 0.8593
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Table S9.  Incorporation of dTTP opposite “F” template with Pol IV.  Normalized 
incorporation is % incorporation times the enzyme multiplier (correction factor for 
different enzyme concentrations used in experiments) divided by time.  The 
corresponding Hanes-Wolf plot from which values for Vmax and Km were derived is 
also shown. 
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  enzyme  Normalized 

incorporation time multiplier [dNTP] 
Incorporation 
(v) [dNTP]/v 

0.082928 4 0.25 50 0.005183 9646.878 
0.114042 4 0.25 100 0.007128 14029.94 
0.128377 4 0.25 150 0.008024 18694.94 
0.146734 4 0.25 200 0.009171 21808.18 
0.179946 4 0.25 250 0.011247 22228.95 

0.1781 4 0.25 300 0.011131 26951.16 
      
Vmax 0.01532 %/min    
Km 114.442 uM    
Efficiency 133.8652 Vmax/Km    

 
L - dATP y = 65.275x + 7470.2

R2  = 0.9622
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Table S10.  Incorporation of dATP opposite “L” template with Pol IV.  Normalized 
incorporation is % incorporation times the enzyme multiplier (correction factor for 
different enzyme concentrations used in experiments) divided by time.  The 
corresponding Hanes-Wolf plot from which values for Vmax and Km were derived is 
also shown. 
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  enzyme  Normalized 

incorporation time multiplier [dNTP] 
Incorporation 
(v) [dNTP]/v 

0.051241 20 0.25 100 0.000641 156125 
0.069287 16 0.25 200 0.001083 184738.2 
0.053887 10 0.25 250 0.001347 185573.5 
0.062694 10 0.25 300 0.001567 191405.9 
0.079114 10 0.25 400 0.001978 202239.8 
0.092157 10 0.25 500 0.002304 217021.9 

      
Vmax 0.007226 %/min    
Km 1077.865 uM    
Efficiency 6.704435 Vmax/Km    

L  - dTTP y = 138.38x + 149155

R2 = 0.942

0

50000

100000

150000

200000

250000

0 100 200 300 400 500 600

[dTTP]

[d
T

T
P

]/
v

 
Table S11.  Incorporation of dTTP opposite “L” template with Pol IV.  Normalized 
incorporation is % incorporation times the enzyme multiplier (correction factor for 
different enzyme concentrations used in experiments) divided by time.  The 
corresponding Hanes-Wolf plot from which values for Vmax and Km were derived is 
also shown. 
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  enzyme  Normalized 

incorporation time multiplier [dNTP] 
Incorporation 
(v) [dNTP]/v 

0.059387 10 0.25 100 0.001485 67354.27 
0.060803 10 0.25 150 0.00152 98679.49 
0.080196 10 0.25 200 0.002005 99755.1 
0.062637 6 0.25 250 0.00261 95789.32 
0.067336 6 0.25 300 0.002806 106927.2 
0.091478 6 0.25 400 0.003812 104942.9 
0.118448 6 0.25 500 0.004935 101309.9 

      
Vmax 0.017047 %/min    
Km 1371.838 uM    
Efficiency 12.42668 Vmax/Km    

B - dATP y = 58.66x + 80472

R2  = 0.3842
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Table S12.  Incorporation of dATP opposite “B” template with Pol IV.  Normalized 
incorporation is % incorporation times the enzyme multiplier (correction factor for 
different enzyme concentrations used in experiments) divided by time.  The 
corresponding Hanes-Wolf plot from which values for Vmax and Km were derived is 
also shown. 
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  enzyme  Normalized 

incorporation time multiplier [dNTP] 
Incorporation 
(v) [dNTP]/v 

0.048143 20 0.25 150 0.000602 249254.9 
0.078943 20 0.25 200 0.000987 202677.4 
0.091965 20 0.25 250 0.00115 217473.9 
0.093258 20 0.25 300 0.001166 257350.7 
0.117924 20 0.25 400 0.001474 271361.7 
0.106032 20 0.25 500 0.001325 377243.6 

      
Vmax 0.002496 %/min    
Km 355.3351 uM    
Efficiency 7.024198 Vmax/Km    

B - dTTP y = 400.65x + 142365

R2 = 0.7161
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Table S13.  Incorporation of dTTP opposite “B” template with Pol IV.  Normalized 
incorporation is % incorporation times the enzyme multiplier (correction factor for 
different enzyme concentrations used in experiments) divided by time.  The 
corresponding Hanes-Wolf plot from which values for Vmax and Km were derived is 
also shown. 
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  enzyme  Normalized 

incorporation time multiplier [dNTP] 
Incorporation 
(v) [dNTP]/v 

0.068017 16 0.25 50 0.001063 47046.83 
0.09271 16 0.25 100 0.001449 69032.39 
0.08208 16 0.25 150 0.001283 116958.6 

0.093487 16 0.25 200 0.001461 136917 
0.103669 16 0.25 250 0.00162 154337.7 
0.086346 10 0.25 300 0.002159 138976.1 
0.084811 10 0.25 400 0.00212 188653.9 
0.128516 10 0.25 500 0.003213 155623.1 

      
Vmax 0.003848 %/min    
Km 240.9313 uM    
Efficiency 15.97291 Vmax/Km    

I - dATP
y = 259.85x + 62606

R2 = 0.7086
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Table S13.  Incorporation of dATP opposite “I” template with Pol IV.  Normalized 
incorporation is % incorporation times the enzyme multiplier (correction factor for 
different enzyme concentrations used in experiments) divided by time.  The 
corresponding Hanes-Wolf plot from which values for Vmax and Km were derived is 
also shown. 
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  enzyme  Normalized 

incorporation time multiplier [dNTP] 
Incorporation 
(v) [dNTP]/v 

0.052658 20 0.25 200 0.000658 303848.1 
0.059938 20 0.25 250 0.000749 333680.3 
0.076865 20 0.25 300 0.000961 312235.6 
0.093173 20 0.25 400 0.001165 343447.3 
0.112019 20 0.25 500 0.0014 357083.2 

      
Vmax 0.006316 %/min    
Km 1754.497 uM    
Efficiency 3.599621 Vmax/Km    

I - dTTP y = 158.34x + 277807

R2 = 0.7545
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Table S13.  Incorporation of dTTP opposite “I” template with Pol IV.  Normalized 
incorporation is % incorporation times the enzyme multiplier (correction factor for 
different enzyme concentrations used in experiments) divided by time.  The 
corresponding Hanes-Wolf plot from which values for Vmax and Km were derived is 
also shown. 
 


