Supplementary Note 1 — Genomic sources of mRNA and footprint

fragments

We generated 189 million (M) and 222 M ribosomal footprint reads from BY and RM,
respectively (see Supplementary Table S1 for read and alignment statistics for all
samples). In parallel, we gathered mRNA data from the same yeast cultures. Of the reads,
82 M (43%) for BY and 151 M (68%) for RM mapped to unique positions in the genome.
The difference in the percentage of uniquely mapping reads is likely due to differences in
the efficacy of ribosomal RNA (rRNA) depletion during library construction. rRNA is
transcribed from a highly repetitive region of the genome (s. below) and greatly
outnumbers mRNA in exponentially growing yeast cells [1] so that even minor
differences in the efficacy of rRNA depletion can lead to large differences in rRNA
retention. As a consequence, more uniquely mapping mRNA sequencing reads are

available in samples with more effective rRNA depletion.

We determined which genomic features were the source of the footprint and mRNA
reads. These analyses were conducted on the data from the BY strain, in order to allow us
to directly use the reference genome annotation (Supplementary Table S2). Of uniquely
mapping mRNA reads, the vast majority (84%) corresponded to either protein coding
sequences (CDS) or untranslated regions (UTRs; 17%, the sum can be more than 100%
because of overlapping annotations). For footprints, 97% of uniquely mapping reads
aligned to CDS, while 6% mapped to UTRs. The higher fraction mapping to CDS in
footprints fits the expectation that translating ribosomes should be preferentially found on
coding regions, rather than on UTRs. Notably, of mRNA reads that uniquely mapped to
UTRs, 35% mapped to 5’ UTRs, while this fraction was nearly twice as high (68%) in the
footprints. A higher density of ribosomes in 5’UTRs than expected based on mRNA
abundance may be due to ribosomes that translate upstream open reading frames (UORFs)
on 5’UTRs but not 3°UTRs [2,3]. Of the reads that mapped to multiple locations in the
genome, many fewer mapped to CDS and UTRs (Supplementary Table S2). These
“repeat reads” were heavily dominated by the ribosomal rRNA genes: 90% of mRNA
and 85% of footprint reads mapped there. The rRNA genes are each represented by a

small number of gene annotations in the yeast reference genome sequence (two



annotations for 35S pre-rRNA and six annotations for different variants of 5S rRNA)
which represent 100-200 tandem repeats of the rDNA locus [4]. The large number of
rRNA reads therefore reflects rRNA transcription across all rDNA repeats and is in line
with the high amounts of rRNAs in exponentially growing yeast [1]. In this work, we

considered only reads with unique alignments.
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