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METHODS

Tm calculation

We initially used Wetmur’s empirical formula (1) rather than the nearest-neighbor (NN) model to calculate the Tm because of potential issues with applying the NN model to long oligos.  The parameters for the NN model were derived from short oligos (<30 mer) and the NN model may not be applicable to long DNA molecules (2).  Only one previous publication (3) used the NN model for Tm calculation of long oligos. The source of the formula cited in this study was from Invitrogen (http://www.invitrogen.com/content/sfs/appendix/PCR_RTPCR/Primer%20Tm%20Calculations.pdf ), where it is specified that the formula is for designing PCR oligos only.  Some recent work (4) and references therein suggest that the NN model can be biased for DNA with differing neighbor frequencies.  A recent publication (5)  supports this, and also that large differences are observed in practice in many cases when the NN model is applied to a diverse number of DNA sequences.  Nevertheless, the NN parameters originally derived by SantaLucia can be applied to DNA oligos longer than 50 nucleotides (Dr. John SantaLucia Jr, Wayne State University, personal communication, 2007).  For DNA oligos between 20-50 mer, the derived NN parameters may be inappropriate. 

Finally, we calculated the Tm using both Wetmur’s formula and the NN model.  We found that the Tms calculated from Wetmur’s formula and the NN model have almost identical correlation coefficients with HSI.  The difference in correlation coefficients was less than 0.01 for both data sets used in this study.  We finally chose the NN model at Dr. SantaLucia’s suggestion.    

Determination of the cutoff value for calculating sequence similarity (SeqS)  

We extracted all oligonucleotides (78,085 in total) that have one either perfect or imperfect match to the genome, excluding those have more than one match.  We calculated the percentage of match and the average HSI for each percentage match.  The results are shown in Figure S1.  It is apparent that the HSI declines to a relatively flat phase after the match drops below 70% percent.  We therefore chose 70% as the cutoff value for calculating the SeqS.    
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