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Figure S1. Schematic representation of the plasmids used in this study. pRS1: The plasmid
that was used as a vector backbone (the multiple cloning site [MCS] is shown) to create the
following plasmids (all shown below): pRS1-T,,,: RS1 derivative with cloned transcriptional
terminator (T,,,). pSW1: pRS1-T,,, derivative with cloned sequence of the SPA-tag (SPA),
preceded by a linker (L). pSW2: pSW1 derivative with cloned promoter P, which is
constitutively active in Sinorhizobium meliloti 2011 during growth. pSW2-SEP: pSW2
derivative with a cloned sORF and its -15 5’ UTR region potentially harboring a Shine-

Dalgarno sequence; the sORF is cloned without the stop codon in frame with the linker and
the SPA tag.
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Figure S2. Metagene analysis of Sinorhizobium meliloti ribosome footprints. Genome-wide
analysis of ribosome occupancy near annotated start codons. The recovered ribosome
footprints (length distribution varies from 27 nt to 33 nt) were mapped using (A) 5’ end and
(B) 3’ end approaches. Metagene analysis of the 32-nt-long ribosome footprints by the 5’
end (C) and 3’ end (D) mapping approaches shows that the ribosome protects a region of 16
nt upstream and downstream of annotated start codons (+1; first nucleotide of the start

codon).
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Figure S3. Examples of genomic regions with high translation efficiency (TE). (A) The gabD1
gene (SM2011_c02780) encoding for succinate semialdehyde dehydrogenase harbors a short
5' UTR (24 nt), which exhibits ribosome protection at -15/-16 upstream of the start codon
that contributes to its high TE value (TE = 34.6). (B) The 3’ UTR of the SM2011_c01202 gene
encoding lipoprotein shows high ribosome density and TE. HRIBO predicts a potential novel
downstream small open reading frame (sORF) in this region (25 amino acids [aa], TE = 4.3).
(C) A novel sORF is predicted in the non-coding small RNA (sRNA) SMc06505 (38 aa, TE =
3.23). This can be an example of dual-function sRNA in Sinorhizobium meliloti 2011. Genomic
locations and coding regions are indicated below the image. Bent arrows indicate the

transcription start sites based on (Sallet et al. 2013).
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Figure S4. Comparison of search results against the standard and custom-integrated
proteogenomic search databases (iPtgxDBs). (A) Venn diagram with an overview of the
proteins identified by the three different experimental approaches (the colors match those
from Figure 5A: gray, green, and blue represent the trypsin digest, SPE and Lys-C digest, and
SPE and no protease digestion, respectively). (B) The Venn diagram shows the overlap of
the number of proteins identified in the searches against the two iPtgxDBs (standard and
custom iPtgxDB). The search against the 20-fold smaller custom iPtgxDb allowed the
identification of 112 proteins that were not identified in the search against the much larger
standard iPtgxDB. These hits include RefSeq or GenBank annotations. The 18 unique
identifications made with the standard iPtgxDB include novel proteins or proteoforms
contributed from Chemgenome ab initio predictions or in silico predictions that are not
contained in the small custom iPtgxDB.
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Spectra to Fig. 5C. SEP identifier in Table S4: CP004140.1:2615856-2616038:+; 14 aa extension of HmuP

1 Peptide of CP004140.1:2615856-2616038:+, 2 PSM with standard iPtgxDB in MM after tryptic digest of non-enriched proteins
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Fig. S5B

Spectra to Fig. 5C. SEP identifier in Table S4: CP004140.1:2290880-2290951:+; tmRNA-encoded proteolytic tag

4 Peptides of CP004140.1:2290880-2290951:+ with 8 PSMs with standard iPtgxDB in MM after SPE-enrichment, without proteolytic
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Fig. S5B (continuation)
Spectra to Fig. 5C. SEP identifier in Table S4: CP004140.1:2290880-2290951:+; tmRNA-encoded proteolytic tag

1 Peptide of CP004140.1:2290880-2290951:+ (Sequence matching one of the above 4 peptides),

3 PSMis with standard iPtgxDB in MM after SPE-enrichment and Lys-C digest
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Spectra to Fig. 5C. SEP identifier in Table S4: CP004139.1:340914-341018:+; internal (nested) sORF
3 PSM with standard iPtgxDB in MM after tryptic digest of non-enriched proteins
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S5D

Spectra of SEP7, identifier in Table S4: CP004140.1:2181026-2181205:+

1 Peptide, 2 PSM with standard and custom iPtgxDB in MM after tryptic digest of non-enriched proteins

See next page
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Spectrum of SEP1, identifier in Table S4: CP004140.1:1048709-1048780:+
1 PSM with custom iPtgxDB in MM after SPE-enrichment, without proteolytic digest
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Fig. S5F

Spectrum of SEP20, identifier in Table S4: CP004140.1:995681-995821:+
1 PSM with custom iPtgxDB in MM after tryptic digest of non-enriched proteins
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Fig. S5G
Spectrum of a highly conserved SEP (64 aa), identifier in Table S4: CP004139.1:748169-748363:-
3 PSM with standard iPtgxDB in TY after SPE-enrichment, without proteolytic digest
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Figure S5. Mass spectrometry of selected novel small open reading frame-encoded proteins (SEPs).
Here, we show some of the spectra that allowed us to identify novel SEPs. If more than one peptide
spectrum match (PSM) was detected for a given peptide ion, a representative spectrum was selected.
MS2 spectra with assigned fragment ion m/z (left) and fragmentation tables (right) were obtained
with Scaffold V4.8.7 using the search output files (*.sf3), which were deposited at the
ProteomeXchange Consortium with the dataset identifier PXD034931. Colored m/z were assigned in

the identifying MS2 spectra.
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Figure S6. Analysis of a putative small open reading frame (sORF) in tmRNA of Sinorhizobium meliloti
2011. (A) Schematic view of the chromosomal ssrA locus corresponding to tmRNA, which is
discontinuous in Alphaproteobacteria due to post-transcriptional removal of the indicated internal
segment (Keiler et al. 2000; Ulvé et al. 2007). The tRNA and mRNA parts of the tmRNA and their lengths
are indicated. In the mRNA part, a putative sORF corresponding to a 23-amino acid (aa) SEP was
predicted (the potential SEP sequence is shown). The 3’ part of the sORF corresponds to the proteolytic
tag-encoding sequence (the alanine encoded by the resume codon is shown in bold). The indicated
parts of the ssrA gene were cloned in pSW2, and the S. meliloti 2011 strains containing the
corresponding plasmids were used for Western blot analysis. While no specific bands were detected in
lysates of the pSW2-ssrAl-containing plasmid, which lacks the tRNA part of tmRNA (data not shown), a
strong signal was obtained with the pSW2-ssrA2 plasmid, which contains both the tRNA and mRNA
parts (see panel C). (B) Schematic representation of the ssrA part cloned in pSW2-ssrA2. The used
mutations are indicated. 1: Conserved GG nucleotides upstream of the putative start codon TTG were
mutated to TT. 2: The resume codon was changed to encode valine instead of alanine. 3: The putative
start codon TTG was mutated to the stop codon TAG. (C) Western blot analysis with antibodies directed
against the FLAG part of the sequential peptide affinity (SPA) tag, which was fused in frame to the
proteolytic tag. Crude lysates (corresponding to 20 OD) of S. meliloti 2011 strains containing the
indicated plasmids (see panels A and B) were analyzed. The detected bands above 25 kDA have
identical lengths. Expression of the corresponding SPA-tagged peptide was abolished by the indicated
GG/TT mutation, which disrupts conserved base pairing in the tmRNA (Keiler et al. 2000), whereas a
weak signal was still detected when the resume codon was mutated. Destroying the putative 23 aa
SORF (TTG/TAG mutation in variant 3) did not abolish the expression of the tagged peptide. These
results, combined with no detection of a peptide using pSW2-ssrAl, suggest that the SPA-tagged
peptide detected in panel C corresponds to the 12 aa proteolytic tag and not to the putative 23 aa SEP.
Furthermore, the data support the important role of the analyzed GG nucleotides for the tmRNA
function.
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Figure S7. Analysis of the S100 and P100 fractions of Sinorhizobium meliloti 2011 strains
producing the indicated small open reading frame-encoded proteins (SEPs) from pSW2-SEP
plasmids. The empty vector control (EVC) strain was used as the negative control. Identical
volumes of the S100 and P100 fractions were loaded. Top panels: Western blot analysis with
monoclonal anti-FLAG antibodies. Bottom panels: Coomassie-stained gels, in which the used
protein fractions are shown. Migration of marker proteins (in kDa) is shown on the left side, and

exposition times are indicated. * Unspecific signal.



