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Supplementary Text 12 
The full math of the PICKR score can be seen here: 13 
 14 

 15 
Here, e is the evidence score, b is the biophysics score, and s is the synergy score. We, Wb, and 16 
Ws are the weights for those three scores respectively. Sshared is the evidence component score 17 
for the number of pmcids that are shared between a forward and reverse primer. Sregular is the 18 
individual pmcids associated with each orientation at that exact direction, and Stot is Sreg but also 19 
includes the matched reverse complements for a primer, i.e. a forward sequence for one person 20 
was inverted and used as a reverse for another person. Qf and Qr are the component biophysics 21 
score for the forward and reverse primers respectively. Fl is the amplicon length function, fg is for 22 
GC content, and ft is for melt temperature. Xp calculated the penalty for cross specificity matches, 23 
summing up the products of mismatches, with the penalties for mismatches at x hamming distances 24 
being equal to Bx. For the synergy score, PC is the pair complementarity score, and DcDc is set to 25 
6. Tm is melt temperature.  26 
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Supplementary Figures 27 

 28 
Supplementary Figure 1: Primer uniqueness. (A) Percentage of primers for each species that 29 
are unique only to that species. (B) Percentage of primers with off-target hits at different Hamming 30 
distances. (C) number of genes that are shared across multiple species. All graphs generated with 31 
the 290,071 unique primers used at least 3 times in the literature from the 399,394 papers scraped. 32 
Source data are provided as a Source Data file. The code used in the creation of these data are 33 
published under a CC-BY-NC-ND license (https://creativecommons.org/licenses/by-nc-34 
nd/4.0/deed.en).  35 
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 36 
Supplementary Figure 2: Primer score characteristics for Mouse. (A) Hexbin plot of the three 37 
component scores (evidence, biophysics, and synergy). (B) Pearson correlation plot of PICKR 38 
scores, the component scores, and the meta data used to calculate the scores.  (C) Component 39 
scores of the average primer pair for the twenty most used genes. Hexbin plots of mean (D) and 40 
maximum PICKR (E) score for all human genes. (F) Hexbin plot of PICKR score against log 41 
transformed publication counts for primer pairs. Sample sizes for all graphs were the 16,529 42 
generated primer pairs derived from the 290,071 primers pulled from the literature. Source data 43 
are provided as a Source Data file. The code used in the creation of these data are published under 44 
a CC-BY-NC-ND license (https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en).  45 
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 46 
Supplementary Figure 3. Amplification curves and melt curves for 90-100 bin set 1. 8 47 
different temperatures were chosen to create amplification curves (left) and melt temperature 48 
curves (right). Source data are provided as a Source Data file. 49 
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 50 
Supplementary Figure 4. Amplification curves and melt curves for 90-100 bin set 2. 8 51 
different temperatures were chosen to create amplification curves (left) and melt temperature 52 
curves (right). Source data are provided as a Source Data file. 53 
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 54 
Supplementary Figure 5. Amplification curves and melt curves for 90-100 bin set 3. 8 55 
different temperatures were chosen to create amplification curves (left) and melt temperature 56 
curves (right). Source data are provided as a Source Data file. 57 
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 58 
Supplementary Figure 6. Amplification curves and melt curves for 90-100 bin set 4. 8 59 
different temperatures were chosen to create amplification curves (left) and melt temperature 60 
curves (right). Source data are provided as a Source Data file. 61 
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 63 
Supplementary Figure 7. Amplification curves and melt curves for 90-100 bin set 5. 8 64 
different temperatures were chosen to create amplification curves (left) and melt temperature 65 
curves (right). Source data are provided as a Source Data file. 66 
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 67 
Supplementary Figure 8. Amplification curves and melt curves for 90-100 bin set 6. 8 68 
different temperatures were chosen to create amplification curves (left) and melt temperature 69 
curves (right). Source data are provided as a Source Data file. 70 
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 71 
Supplementary Figure 9. Amplification curves and melt curves for 90-100 bin set 7. 8 72 
different temperatures were chosen to create amplification curves (left) and melt temperature 73 
curves (right). Source data are provided as a Source Data file. 74 
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 75 
Supplementary Figure 10. Amplification curves and melt curves for 90-100 bin set 8. 8 76 
different temperatures were chosen to create amplification curves (left) and melt temperature 77 
curves (right). Source data are provided as a Source Data file. 78 



 13 

 79 
Supplementary Figure 11. Amplification curves and melt curves for 80-90 bin set 1. 8 80 
different temperatures were chosen to create amplification curves (left) and melt temperature 81 
curves (right). Source data are provided as a Source Data file. 82 
 83 
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 84 
Supplementary Figure 12. Amplification curves and melt curves for 80-90 bin set 2. 8 85 
different temperatures were chosen to create amplification curves (left) and melt temperature 86 
curves (right). Source data are provided as a Source Data file. 87 
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 88 
Supplementary Figure 13. Amplification curves and melt curves for 80-90 bin set 3. 8 89 
different temperatures were chosen to create amplification curves (left) and melt temperature 90 
curves (right). Source data are provided as a Source Data file. 91 
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 92 
Supplementary Figure 14. Amplification curves and melt curves for 80-90 bin set 4. 8 93 
different temperatures were chosen to create amplification curves (left) and melt temperature 94 
curves (right). Source data are provided as a Source Data file. 95 
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 96 
Supplementary Figure 15. Amplification curves and melt curves for 80-90 bin set 5. 8 97 
different temperatures were chosen to create amplification curves (left) and melt temperature 98 
curves (right). Source data are provided as a Source Data file. 99 
  100 
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 101 
Supplementary Figure 16. Amplification curves and melt curves for 70-80 bin set 1. 8 102 
different temperatures were chosen to create amplification curves (left) and melt temperature 103 
curves (right). Source data are provided as a Source Data file. 104 
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 105 
Supplementary Figure 17. Amplification curves and melt curves for 70-80 bin set 2. 8 106 
different temperatures were chosen to create amplification curves (left) and melt temperature 107 
curves (right). Source data are provided as a Source Data file.  108 
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 109 
Supplementary Figure 18. Amplification curves and melt curves for 70-80 bin set 3. 8 110 
different temperatures were chosen to create amplification curves (left) and melt temperature 111 
curves (right). Source data are provided as a Source Data file. 112 
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 113 
Supplementary Figure 19. Amplification curves and melt curves for 70-80 bin set 4. 8 114 
different temperatures were chosen to create amplification curves (left) and melt temperature 115 
curves (right). Source data are provided as a Source Data file. 116 
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 117 
Supplementary Figure 20. Amplification curves and melt curves for 70-80 bin set 5. 8 118 
different temperatures were chosen to create amplification curves (left) and melt temperature 119 
curves (right). Source data are provided as a Source Data file.  120 
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 121 
Supplementary Figure 21. Amplification curves and melt curves for 60-70 bin set 1. 8 122 
different temperatures were chosen to create amplification curves (left) and melt temperature 123 
curves (right). Source data are provided as a Source Data file. 124 
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 125 
Supplementary Figure 22. Amplification curves and melt curves for 60-70 bin set 2. 8 126 
different temperatures were chosen to create amplification curves (left) and melt temperature 127 
curves (right). Source data are provided as a Source Data file. 128 
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 129 
Supplementary Figure 23. Amplification curves and melt curves for 60-70 bin set 3. 8 130 
different temperatures were chosen to create amplification curves (left) and melt temperature 131 
curves (right). Source data are provided as a Source Data file. 132 
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 133 
Supplementary Figure 24. Amplification curves and melt curves for 60-70 bin set 4. 8 134 
different temperatures were chosen to create amplification curves (left) and melt temperature 135 
curves (right). Source data are provided as a Source Data file. 136 
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 137 
Supplementary Figure 25. Amplification curves and melt curves for 60-70 bin set 5. 8 138 
different temperatures were chosen to create amplification curves (left) and melt temperature 139 
curves (right). Source data are provided as a Source Data file.  140 



 28 

 141 
Supplementary Figure 26. Amplification curves and melt curves for 50-60 bin set 1. 8 142 
different temperatures were chosen to create amplification curves (left) and melt temperature 143 
curves (right). Source data are provided as a Source Data file.  144 
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 145 
Supplementary Figure 27. Amplification curves and melt curves for 50-60 bin set 2. 8 146 
different temperatures were chosen to create amplification curves (left) and melt temperature 147 
curves (right). Source data are provided as a Source Data file.  148 
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 150 
Supplementary Figure 28. Amplification curves and melt curves for 50-60 bin set 3. 8 151 
different temperatures were chosen to create amplification curves (left) and melt temperature 152 
curves (right). Source data are provided as a Source Data file.  153 
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 154 
Supplementary Figure 29. Amplification curves and melt curves for 50-60 bin set 4. 8 155 
different temperatures were chosen to create amplification curves (left) and melt temperature 156 
curves (right). Source data are provided as a Source Data file.  157 
  158 



 32 

 159 
Supplementary Figure 30. Melt curves for cDNA and NTCs of double peak genes set 1. 8 160 
different temperatures were chosen to create melt temperature curves with (left) and without 161 
cDNA template. Source data are provided as a Source Data file. 162 
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 163 
Supplementary Figure 31. Melt curves for cDNA and NTCs of double peak genes set 2. 8 164 
different temperatures were chosen to create melt temperature curves with (left) and without 165 
cDNA template. Source data are provided as a Source Data file.  166 
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 167 

Supplementary Figure 32. Melt curves for cDNA and NTCs of double peak genes set 3. 8 168 
different temperatures were chosen to create melt temperature curves with (left) and without 169 
cDNA template. Source data are provided as a Source Data file. 170 
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Supplementary Figure 33. Melt curves for cDNA and NTCs of double peak genes set 4. 8 171 
different temperatures were chosen to create melt temperature curves with (left) and without 172 
cDNA template. Source data are provided as a Source Data file. 173 
 174 
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 175 

 176 
Supplementary Figure 34. Ranking of optimal melt temps. (A) the difference in CT value from 177 
the top three ranked melt temperatures as compared to the theoretical. (B) the difference in melt 178 
temperature from the top three ranked melt temperatures as compared to the theoretical. (C) 179 
Difference in theoretical melt temperatures for each primer pair as compared to 61.4 °C. Sample 180 
sizes are (A) n = 132, 132, and 132 for ranks 1, 2, and 3, respectively. Sample sizes are (B) n = 181 
132, 132, and 132 for ranks 1, 2, and 3, respectively. Sample size in (C) n = 132. Source data are 182 
provided as a Source Data file. 183 
  184 
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 185 
Supplementary Figure 35. CT versus score sub-types. Scatter plots of various scores and primer 186 
pair characteristics against normalized CT difference between a primer pair for a gene and the best 187 
CT for a pair for the same gene. Sample sizes n=112 for all the comparisons. Zero values were 188 
removed from the graphs. Source data are provided as a Source Data file. The code used in the 189 
creation of these data are published under a CC-BY-NC-ND license 190 
(https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en).  191 
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 192 
Supplementary Figure 36. Amplification curves and melt curves for 80-100 score mouse 193 
primers. 8 different temperatures were chosen to create amplification curves (left) and melt 194 
temperature curves (right). Source data are provided as a Source Data file. 195 
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 197 

 198 

Supplementary Figure 37. Amplification curves and melt curves for 80-100 score mouse 199 
primers. 8 different temperatures were chosen to create amplification curves (left) and melt 200 
temperature curves (right). Source data are provided as a Source Data file. 201 
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 203 

Supplementary Figure 38. Amplification curves and melt curves for 80-100 score mouse 204 
primers. 8 different temperatures were chosen to create amplification curves (left) and melt 205 
temperature curves (right). Source data are provided as a Source Data file. 206 
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 207 

Supplementary Figure 39. Amplification curves and melt curves for 80-100 score mouse 208 
primers. 8 different temperatures were chosen to create amplification curves (left) and melt 209 
temperature curves (right). Source data are provided as a Source Data file. 210 

211 
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212 
Supplementary Figure 40. Amplification curves and melt curves for 10 primer pairs 213 
generated for human Vimentin (VIM) using Primer Blast. 8 different temperatures were 214 
chosen to create amplification curves (left) and melt temperature curves (right). Source data are 215 
provided as a Source Data file.  216 
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 217 

 218 

Supplementary Figure 41. Amplification curves and melt curves for 10 primer pairs 219 
generated for human GAPDH using Primer Blast. 8 different temperatures were chosen to 220 
create amplification curves (left) and melt temperature curves (right). Source data are provided 221 
as a Source Data file.  222 
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 223 

 224 

Supplementary Figure 42. Amplification curves and melt curves for 10 primer pairs 225 
generated for human Fibronectin 1 (FN1) using Primer Blast. 8 different temperatures were 226 
chosen to create amplification curves (left) and melt temperature curves (right). Source data are 227 
provided as a Source Data file. 228 
  229 
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 231 

Supplementary Figure 43. Amplification curves and melt curves for primer pairs generated 232 
using Primer Blast. 8 different temperatures were chosen to create amplification curves (left) 233 
and melt temperature curves (right). Source data are provided as a Source Data file. 234 
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 235 
Supplementary Figure 44. Amplification curves and melt curves for primer pairs generated 236 
using Primer Blast. 8 different temperatures were chosen to create amplification curves (left) 237 
and melt temperature curves (right). Source data are provided as a Source Data file. 238 



 47 

 239 

Supplementary Figure 45. Amplification curves and melt curves for primer pairs generated 240 
using Primer Blast. 8 different temperatures were chosen to create amplification curves (left) 241 
and melt temperature curves (right). Source data are provided as a Source Data file. 242 
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 243 

Supplementary Figure 46. Amplification curves and melt curves for primer pairs generated 244 
using Primer Blast. 8 different temperatures were chosen to create amplification curves (left) 245 
and melt temperature curves (right). Source data are provided as a Source Data file. 246 
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 247 

Supplementary Figure 47. Amplification curves and melt curves for primer pairs generated 248 
using Primer Blast. 8 different temperatures were chosen to create amplification curves (left) 249 
and melt temperature curves (right). Source data are provided as a Source Data file. 250 
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 252 

Supplementary Figure 48. Amplification curves and melt curves for primer pairs generated 253 
using Primer Blast. 8 different temperatures were chosen to create amplification curves (left) 254 
and melt temperature curves (right). Source data are provided as a Source Data file. 255 
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 256 

Supplementary Figure 49. Amplification curves and melt curves for primer pairs generated 257 
using Primer Blast. 8 different temperatures were chosen to create amplification curves (left) 258 
and melt temperature curves (right). Source data are provided as a Source Data file. 259 
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 260 
Supplementary Figure 50. Amplification curves and melt curves for primer pairs generated 261 
using Primer Blast. 8 different temperatures were chosen to create amplification curves (left) 262 
and melt temperature curves (right). Source data are provided as a Source Data file.  263 
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 264 

 265 
Supplementary Figure 51. Screen shot of the primer card from www.pirmerpickr.com. Cards 266 
display relevant data to help users consider primer details when choosing which primers to use.  267 
The code used in the creation of these data are published under a CC-BY-NC-ND license 268 
(https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en). 269 


