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Abstract

The ability to predict the impact of cis-regulatory sequences on gene expression would
facilitate discovery in fundamental and applied biology. Here we combine polysome
profiling of a library of 280,000 randomized 5′ untranslated regions (UTRs) with deep
learning to build a predictive model that relates human 5′ UTR sequence to translation.
Our data clearly showed the expected decrease in ribosome loading for sequences with
upstream start codons (uAUGs) and each translation initiation site (TIS) or the Kozak
sequence can uniquely tune translation initiation to a fine degree. The predictive model
we built performed extremely well on our held-out dataset and sequence motifs are
calculated. We also perform in silico saturation mutagenesis for human genes and
provide evidence of single-nucleotide variants (SNVs) associated with human diseases
that substantially change ribosome loading and thus may represent a molecular basis
for disease.
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