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Table 1 Peptide coding sORFs length distribution in genome of E. coli

Peptide coding sORFs distribution and percent

Species Ref No. Genomic GC/%  Genome size
50~100 AA 30~49AA 0~29AA Percent/%
E. coli O157:H7str. Sakai NC_002695 50.5 5.5 671 37 4 13.69
E. coli UMNO026 NC 011751 50.7 5.20 495 41 8 11.27
E. coli TIAI39 NC 011750 50.6 5.13 434 34 12 10.16
E. coli str. K-12 substr. MG1655 ~ NC_000913 50.8 4.64 346 41 35 10.19
E. coli O83:H1I str. NRG 857C NC 017634 50.7 4.75 435 72 2 11.50
E. coli O104:H4 str. 2011C-3493  NC 018658 50.7 5.27 571 90 18 13.68
NC_000913 NC 002695 NC_011760
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Fig. 1 Sequence (G+C) % and complexity of peptide coding sORFs

Table 2 Average and standard deviation

of sequences complexity

Ref No. 50~100 AA 30~49 AA 0~29 AA
NC002695 3.93+0.13 3.73£0.18 3.15£0.57
NCO011751 3.92+0.14 3.81+0.19 3.12+0.57
NCO011750 3.92+0.15 3.71+0.25 3.28+0.46
NC000913 3.90+0.15 3.67+0.21 3.23+0.33
NC017634 3.91+0.14 3.72£0.15 3.46+0.21
NC018658 3.92+0.14 3.73£0.18 3.38+0.28
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Fig. 2 Amino acids composition (2a) and distribution (2b) of peptide coding sORFs with different sequence lengths
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Table 3 Function analysis of the peptide coding SORFs less than 30 amino acids

SORFs number

Function

25 Leader peptide

4 Membrane-associated protein

3 Potassium-transporting

2 Stress response

11 Toxic peptide
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Fig. 3 Sequence conservation analysis of the peptide coding SORFs with different types of functions
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Sequence and Function Analysis of Peptide Coding Small Open
Reading Frames in Prokaryotic Genomes®
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Abstract Whether encoding protein is the golden standard for distinguishing protein coding genes and
non-coding RNA (ncRNA), while recent detected peptide coding small open reading frames (SORFs) from IncRNA
challenged this standard. Now, more and more studies have shown that peptide coding sORFs exist in different
regions of eukaryotic genomes universally, which play important roles in biological activities. Because of the low
expression level as well as low abundance and the short sequence length, there are few computational and
experimental methods or data resources exploited for peptide coding sORFs, then study of peptide coding sORFs is
in its early phase. At present, most studies of peptide coding sORFs are concentrated on several model eukaryotes,
people know little about its intrinsic features, therefore the peptide coding sORFs bring more challenges for
genome annotation under the precision medicine era. In this work, comprehensive sequence and function analysis
of the peptide coding sORFs were firstly performed based on more than 80 prokaryotic genomes. The results show
that peptide coding sORFs also exist in prokaryotic genomes universally and many peptide coding sORFs
sequences are conserved among different genomes. Further analysis indicates that the sequence complexity
decreases and their functions are relatively centered with the decrease of sequence length of peptide coding SORFs.
Finally, we summarized the problems and challenges psoposed by peptide coding sORFs, which will provide solid
theoretical basis for future SORFs related studies.
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