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The length distribution of perfectly conserved sequnces (PCS) follows -4 power law for
sufficiently large L [1., 2.]. We hypothesized that the observed power law distribution of
PCS reflects strong constraint on these sequences. The random PCS serve as a negative
control.

Introduction

Figure 1. A – count vs length distribution of natural PCS annotated as exonic, intergenomic or intronic by RefSeq database; C - same as
A for random PCS; B - count vs length distribution of natural exonic, intergenomic or intronic PCS with hit to SmProt database; D –
same as B for random PCS.
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Conclusion

~95Mbp of both natural and random PCS, respectively:
7.7% (~7.3Mbp) of natural PCS were annotated as small proteins vs 0.53% (~16.5Mbp)
small proteins in human genomic => natural PCS are 14x enriched in small proteins
0.7% (~ 0.6Mbp) of random PCS were annotated as small proteins => natural PCS vs
random PCS are 11x enriched in small proteins

• 86% (~ 6.3Mb) of natural exonic PCS were small proteins
• 80% (~0.5Mbp) of random exonic PCS were small proteins
• 5.4% (~0.4Mbp) of natural intronic PCS were small proteins
• 10% (~0.07Mbp) of random intronic PCS were small proteins
• 7.9% (~0.5Mbp) of natural intergenomic PCS were small proteins
• 9% (~0.06Mbp) of random intergenomic PCS were small proteins

Results

Natural PCS are 11x enriched in small proteins vs random PCS

We studied the whole-genome alignment of human and mouse (UCSC versions hg19 and mm10 2bit files from
UCSC website, https://genome.ucsc.edu) for perfectly conserved nucleotide sequences (PCS). We classified PCS as
“exonic” when their coordinates overlapped coordinates of an exon as defined in the RefSeq database gtf file
(RefSeq (https://www.ncbi.nlm.nih.gov/refseq/); “intronic” when their coordinates overlapped a gene but not an
exon, and “intergenomic” when their coordinates did not overlap any gene in the RefSeq database. For each of these
three classes of natural PCS, we constructed a distinct cognate set of random PCS that preserved the histogram of
that class of PCS as a function of length by randomly shuffling the coordinates of natural PCS within the
corresponding parts of the genome for each class to create three sets of “random” PCS. We applied a lower PCS
length (L) cutoff of 10bp for both natural and random PCS.
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