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Figure S1. Related to Figure 1. Peptide identification performance of Comet-PTM. (A-B) Comparison of scores obtained from Comet-PTM and CS in the
population of PSM that produced the same match with the two engines. A match was considered identical when the peptide sequence was the same and the
difference between AMass obtained by Comet-PTM and the theoretical mass of the modification selected in CS was within 5 ppm (A) or 0.5 ppm (B). Note that
the scores were practically identical, and the dispersion around the identity line was diminished when the tolerance decreased; this demonstrates that the small
differences in the score are a consequence of the error in the estimation of AMass and not in the design of the score in Comet-PTM. (C-E) Vseq analyses of 3
peptides containing oxidations incorrectly assigned to Met by CS. Comet-PTM correctly assigns the oxidation to Trp (C) Pro (D) or Tyr (E).



AMass(Kynurenin): 3.994915 Da
AMass(Pro > Thr): 3.994915 Da

DPCNSSIASIR ——-———————————————————— DTCNSSIASIR

Pituitary homeobox 3 isoform X1 Pituitary homeobox 2 isoform c
EAMEHPYFYPVVK —-——————————————————— EAMEHTYFYPVVK

Casein kinase Il subunit alpha Casein kinase Il subunit alpha isoform X1
EGFHFEETIPGFK -—-—-—-—-—-——---—————————— EGFHFEETI TGFK

Glucose 1,6-bisphosphate synthase Phosphoglucomutasel isoform X1
ITPGGAAAEDGR —-——=—====————————————— IITGGAAAEDGR

Disks large homolog 2 isoform X1 Disks large homolog 2 isoform X1
VDNSSITGESEPQPR -—-———-—-—--———-—————— VDNSSITGESEPQTR

ATPase, H+/K+ transporting alpha polypeptide Na+/K+ transporting ATPase subunit alpha 3

YAAETHIVHWNPK -—-—---——————————————— YAAETHIVHWN TK
Carbonic anhydrase 3 isoform CRADb Carbonic anhydrase 2 isoform X1

Figure S2. Related to Figure 2. List of peptides containing a Pro > Thr substitution assigned as a kynurenin modification in Pro. Peptide
sequences together with their corresponding proteins are listed, highlighting (in red) the position of Pro and Thr residues.
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Figure S3. Related to Figure 2. Detection of a Trp iodination. Vseq results for 2 representative peptides containing iodinated Trp. Both the
MS2 spectra (left panels) and the V-shaped heatmap distributions for the main fragmentation series (right panels), demonstrate the location of
the modification in Trp.
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Figure S4. Related to Figure 4. AMass distribution of modified peptides identified in the 3 mouse tissues. Assignations of the most

frequent AMass peaks are indicated.
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Figure S5. Related to Figure 4. Distribution of amino acids containing the most frequent modifications. The horizontal and vertical bar graphs
have the same meaning as in Figure 2E.
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Figure S6. Related to Experimental Procedures. Scheme of SHIFTS algorithm. Schematic representation of SHIFTS (Systematic, Hypothesis-free
Identification of modifications with controlled FDR based on ultra-Tolerant database Search), depicting how the output from Comet-PTM is processed,
including mass recalibration, peak detection and FDR calculation.



