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Figure S1. RNA-seq coverage from experiment SRX1424838 (GSE74809, [1]) mapped to mazEF (Class 1), 
and rnlAB (Class 4). The mazEF genes do not have greater than a twofold difference in coverage (number 
of RNA-seq reads mapped to the genome) or an internal promoter according to the EcoCyc database [2].  
The coverage of rnlAB shows an increase of transcription at the transcriptional start site for the internal 
promoter (P4) (indicated as a dashed line) approximately 280 nt upstream from the antitoxin start codon 
[3]. Comparison of the coverage between toxin (rnlA) and antitoxin (rnlB) using number of reads mapped 
to each gene would misrepresent the ratio of mRNA due to the transcriptional start site located within the 
rnlB gene. The coverage before the internal promoter is twofold lower than the coverage after the internal 
promoter, indicating that functional toxin mRNA is two-fold less than functional antitoxin mRNA. Top: 
Wire diagram of the indicated genes above the corresponding line graph of the coverage on a log2 scale 
versus nucleotide position in the genome. P: promoter B) Table indicating the mean coverage and 
coverage ratios for a given gene or region. 
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Figure S2. Biological replicate values for antitoxin and toxin coverage across RNA-seq datasets. Shown is 
a comparison of coverage for biological replicates from the datasets GSE48829 [4] (left) and GSE74809 [1] 
(right), the former of which contains triplicate data in one growth condition, and the latter of which 
contains duplicate data across five growth conditions.  Replicates are shown as small symbols, while the 
mean of their log10 coverage is shown as a corresponding larger transparent symbol. The dashed line 
represents antitoxin to toxin coverage ratio 1:1 (equal coverage), while the dotted lines represent antitoxin 
to toxin coverage ratios equal to 1:2 and 2:1. Units of coverage are Reads Per Kilobase Million (RPKM), 
and the major directions of ratio and magnitude are also included (see Methods). 
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Figure S3. Representative error estimates for RNA-seq datasets. (A) Biological replicates in the datasets 
GSE48829 [4] (left) and GSE74809 [1] (right) were used to estimate the standard error of the log-coverage 
(natural logarithm of the coverage) for each gene in the dataset (red dots). This logarithmic error 
measurement is natural for data represented in log-log coordinates. Antitoxin and toxin genes belonging 
to the TA systems listed in the legend are represented using their own symbols. A smooth global error 
estimate is plotted as a blue line. This global error estimate 〈ߪ〉௜ for a gene with index ݅ is derived from the 
formula 〈ߪ〉௜ ൌ ∑ ௝ߪ ௝ ௝௜ߩ  (summation over all indices ݆ ), where ߩ௝௜  is a normalized weighting factor 

proportional to exp ቀെ2൫ݔ௜ െ -௜ the log-coverage for a gene with index ݅. (B) The mean logݔ ௝൯ଶቁ, withݔ

coverage for each condition from panel A are plotted, with error bars corresponding to their global error 
estimates. 

  



Toxins 2017, 9, 211 S4 of S4 

Table 1. Selected RNA-seq experiment numbers and conditions for GSE48829 (grey background) and GSE74809. 

Experiment Media Growth phase
SRX322083 Minimal media Exponential 
SRX322084 Minimal media Exponential 
SRX322085 Minimal media Exponential 
SRX1424798 M9 (glucose) Early Exponential 
SRX1424799 M9 (glucose) Early Exponential 
SRX1424808 M9 (glucose) Mid-Exponential 
SRX1424809 M9 (glucose) Mid-Exponential 
SRX1424818 M9 (glucose) Transition to Stationary 
SRX1424819 M9 (glucose) Transition to Stationary 
SRX1424828 M9 (glucose) Stationary 
SRX1424829 M9 (glucose) Stationary 
SRX1424838 M9 (glucose) Late Stationary 
SRX1424839 M9 (glucose) Late Stationary 

Table 2. Ratios of the calculated antitoxin to toxin translation initiation rates. All translation initiation 
rates (TIR) were calculated using translation rate calculators, as outlined in the main text (see Methods). 
TIR is in arbitrary units (AU). The toxin is underlined. 

TA System RBS Calculator UTR Designer Barrick Calculator 

MazEF 8.93 1.94 6.05 
PrlF-YhaV 262 4.97 1.39 
RelBE 17.8 2.84 1.45 
MqsAR 0.01 1.34 15.1 
YefM-YoeB 1.48 3.83 72.9 
DinJ-YafQ 1.36 0.46 0.23 
YafNO 10.4 0.97 0.32 
RnlAB 119 NA 0.15 
FicAT 31.4 18.9 1.20 
HicAB P1 0.10 0.18 7.61 
HicAB P2 8.93 1.94 6.05 

N/A: Not available because the UTR Designer calculator cannot calculate with a TTG start codon. 
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