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GSE490261; 3) functional annotation of gene categories from The Gene Ontology Resource(http://geneontology.org); 4) gene expression data in model organisms
from previous studies as listed in Supplementary Data 2; 5) Ribo-Seq data from GWIPs-viz database (https://gwips.ucc.ie) and our previous study32; 6) the effective
population size reported in previous studies as listed in Supplementary Table 2; 7) single nucleotide polymorphisms from the 1000 Genomes Project (https://
www.internationalgenome.org/data) and DGRP2 (http://dgrp2.gnets.ncsu.edu); 8) Multiple genome alignments from UCSC Genome Browser (https://
genome.ucsc.edu); 9) Annotation of potential functional uORFs from McGillivray et al.17; 10) mass spectrometry datasets from ProteomeCentral (http://
proteomecentral.proteomexchange.org) as listed in Supplementary Data 4; 11) RNA-Seq and Ribo-Seq of human lymphoblastoid cell lines from the Gilad/Pritchard
group (http://eqtl.uchicago.edu/RNA_Seq_data and GSE61742 from GEO). Source Data are provided with this paper and deposited in figshare as well (https://
doi.org/10.6084/m9.figshare.12612068.v2).

No statistical methods were used to predetermine the sample size. All the available genome annotation of eukaryotes from Ensembl Genome
Browser were obtained. To ensure reproducibility while saving time, about 40 variants were randomly chosen for experimental validation for
both canonical and noncanonical uORFs.

Species in which less than 25% protein-coding genes have annotated 5' UTR were excluded since the incomplete 5' UTR annotation would
preclude the reliable estimation of the degree of uAUG depletion in a species. Among the species meet this criteria, Ichthyophthirius multifiliis
was excluded since UAA and UAG are reassigned to encode glutamine in this species, which would interfere with the uORF and NTE
prediction. The exclusion criteria were not pre-established in previous studies.

5 independent biological repetitions were performed for the luciferase reporter assay for both the uORF and non-uORF alleles of the 80
variants. For 15 of the 2x80=160 assays, 4 of the 5 repetitions were successful. For the remaining 145 assays, all the five repetitions were
successful. No other experiments were performed in this study.

Not relevant to this study since no group allocation was involved.

Not relevant to this study since no group allocation was involved.




