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Contributions of sequence features to the variance in translation rates among endogenous mRNAs 
 

Sequence feature(s) R2 feature vs TR 

S. cerevisiae, correlation to initiation rate modelled from RP data (Shah et al., 2013) 
-4 to + 37 folding energy 0.02 
CDS length 0.35 

S. cerevisiae, correlation to initiation rate modelled from RP data (Weinberg et al., 2016) 
5’ most 70 nucleotides folding energy 0.14 
CDS length 0.24 
5’ UTR folding energy, 5’ UTR %GC, 5’ UTR #uAUGs, 5’UTR length, CDS length 0.39 

S. cerevisiae, correlation to initiation rate modelled from RP data (Li et al., 2017) 
5’ UTR length 0.05 
5’ UTR #uORFs 0.14 
5’ UTR folding energy 0.19 
-35/+28 motif 0.33 
CDS length 0.32 
codon frequency 0.60 
all 5’ UTR features, -35/+28 motif, CDS length 0.58 
all 5’ UTR features, -35/+28 motif, CDS length, codon frequency 0.80 

mouse ES cell line (Chew et al., 2016) 
5’ UTR density of uAUGs 0.04 
5’ UTR length 0.01 
5’ UTR mean folding energy 0.01 
-25 to +10 folding energy 0.01 
+1 to + 35 folding energy 0.01 
CDS mean folding energy 0.06 
-10 to +13 motif 0.02 
all above seven features 0.14 

mouse liver  (Janich et al., 2015)  

5’ UTR length 
CDS length 
3’ UTR length 

0.05 
0.16 
0.02 

 
* R2 coefficient of determination estimated as the square of a spearman rank correlation coefficient.  
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Contributions of sequence features/motifs to the variance in translation rates across a set of heterologous 
mRNAs that have varying 5’ UTRs fused upstream of a reporter CDS 
 

Sequence feature(s) R2 feature vs TR 

S. cerevisiae, in vitro, 18 natural 5’ UTRs (Rojas-Duran and Gilbert, 2012) 
5’ UTR length 0.18 
5’ UTR folding energy 0.25 

S. cerevisiae, in vivo, 141 random mutations in region –4 to +37 (Shah et al., 2013) 
-4 to +37 folding energy 0.22 
tRNA index  0.02 

S. cerevisiae, in vivo, 2,041 random mutations in region -10 to -1 (Dvir et al., 2013) 
-15 to +50 folding energy 0.18 
-10 to -1 uAUGs 0.06 
-3 to -1 sequence motif 0.29 
-10 to -1 kmer frequency motif 0.19 
folding energy and sequence motifs (13 features) 0.68 

S. cerevisiae, in vivo, 383 random mutations in -14 to -1 or in the CDS (Ben-Yehezkel et al., 2015) 
-14 to +39 mean folding energy 0.12* 
-7 to +33 folding energy 0.20* 
A at -3  0.12* 
T at -3   0.12* 
AUG context motif 0.21* 

S. cerevisae, in vivo, 500,000 random mutations in region -50 to -1 (Cuperus et al., 2017)** 
-50 to -1 folding energy 0.08 
-50 to -1 >100 13 mer PWMs / Neural network model 0.47-0.62 

S. cerevisae, in vivo, 11,856 50 nucleotide segments of  natural 5’ UTRs (Cuperus et al., 2017)** 
>100 13 mer PWMs / Neural network model trained on 500,000 random mutants 0.60 

H. sapiens, in vivo, 300,000 random mutations in region -50 to -1 (Sample et al., 2018) 
-50 to -1 folding energy 0.19 
-50 to -1 >100 8 mer PWMs / Neural network model 0.93 

H. sapiens, in vivo, sequences -50 to -1 for 35,212 natural 5’ UTRs (Sample et al., 2018) 
-50 to -1 >100 8 mer PWMs / Neural network model  0.81 

H. sapiens, in vivo, 65,536 random mutations in region -6 to +5 (Noderer et al., 2014) 
PWM and di-nucleotide motif 0.83 

 
* R2 coefficient of determination estimated as the square of a spearman rank correlation coefficient. 
** An indirect measure of translation based on competative growth selection which could also capture effects on 
mRNA stability and transcription. 
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