
 

Fig. S1. Total peak intensities of cryptic and conventional peptides. Distribution of total peak 

intensity for identified peptides (1% FDR; conventional or cryptic peptides are indicated) 

along the chromatographic retention time shown for MM15 (binned in intervals of 10 min). 



 

Fig. S2. Validation of cryptic peptides by mass spectrometry of synthetic peptides. Original 

spectra (from the shotgun MS experiments) and reference spectra (from synthetic peptides) 

for 24 cryptic peptides of MM15. 
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Fig. S3. Distribution of peptide categories in all data sets. Distribution of FDR-filtered 

peptides and of the unfiltered amounts estimated by Peptide-PRISM (Estimated) in the ten 

non-conventional peptide subcategories for the seven data sets considered in this study (see 

Table S2, Fig.1d-e). 



 

Fig. S4. Predicted binding affinities of peptide categories for all data sets. Percentages of 

predicted HLA-I binders among the eleven subcategories and decoy peptides for the seven 

data sets under study. Error bars represent 95% binomial confidence intervals (see Fig. 2a). 



 

Fig. S5. Extended analysis of PCPS peptides. (A) Classification of PCPS peptide in MM15 

that have a two amino acid N-terminal part. Reversed: The N-terminal part is precisely the 

reversed sequence of the extension of the C-terminal part (as in Fig. 2E). Isobaric: The N-

terminal part has the exact same mass as the N-terminal extension of the C-terminal part. 

Wrong isotope: The N-terminal part has a mass shift of 1Da to the extension of the C terminal 



part (indicating that the wrong monoisotopic mass was recognized from the isotope pattern). 

(B) The same for PCPS peptides that have a two amino acid C-terminal part. (C) Heatmap of 

the C- and N-terminal parts of the Purcell data set (see Fig. 2G). (D-E), Classification of 

peptides from the Purcell data set having a two amino acid C- or N-terminal part. (F-G), The 

same for the GR-LCL data set. (H) Predicted binding affinities are shown for PCPS peptides 

and corrected PCPS peptides. Correction is performed by extending the longer of the two 

parts such that it becomes a conventional peptide with the same length. Peptides with a 2 

amino acid N- or C-terminal part are shown separately. The binding affinities for 

conventional, cryptic and decoy peptides are shown as frame of reference.   

  



 

Fig. S6. Extended analysis of peptides with single amino acid substitutions. (A) Most 

commonly identified amino acid substitutions and (B) corresponding mass differences. Most 

identified peptides (166) show deamidation either at N or Q (+1 Da). 36 peptides are 

identified with S-to-E substitution (+42 Da). Since this substitution is isobaric to acetylation, 

and since virtually all substitutions occur at the peptides’ and proteins’ N-termini, it is highly 

reasonable that these peptides are in fact N-terminally acetylated peptides. Mass differences 

of -1 Da (E>Q, D>N) and -2 Da (V>P, T>V) are typically caused by incorrect precursor mass 

assignment. A mass difference of +57 Da (G>N, A>Q), which is always assigned to the N-

terminus of the corresponding peptide is assumed to be caused by carbamidomethylation of 

the N-terminal amino group, a well-known side reaction of sample treatment with 

iodoacetamide. For virtually all peptides with R-to-V substitutions (-9 Da) the substitution 

position is in close proximity to a carbamidomethylated cysteine. Since carbamidomethylated 

C + F is isobaric to cysteic acid + R, it is highly reasonable to assume that R>F substitutions 

in fact reflect cysteic acid. 



 

Fig. S7. A reported neoantigen is in fact a cryptic peptide. (A) Original spectrum (from the 

shotgun MS experiments) from a peptide previously assumed to be a neoantigen compared to 

spectra from synthetic peptides (B, the cryptic peptide identified by us; C the neoantigen 

sequence). 



 

Fig. S8. An intronic peptide. Example of an intronic peptide (indicated in red) that does not 

have an upstream in-frame stop codon and is therefore likely generated by translation into a 

retained intron. Chromosomal positions refer to human genome assembly Hg38. The gene, 

protein-coding Ensembl transcripts and the amino acid sequence are indicated. 5’ to 3’ 

direction is from right to left. 

  



 

Fig. S9. Amino acid bias and HLA-I allele preference of cryptic peptides. (A) Raw 

frequencies of all amino acids with frequencies >1% in B and F pockets are shown. (B) 

Percentages of peptides that might enter HLA-I processing in a proteasome independent 

manner among all cryptic peptides for different HLA-I alleles in the merged peptide data. 

Error bars represent 95% binomial confidence intervals. The overall percentage is indicated 

(horizontal line). (C) Percentage of peptides with a basic residue (K or R) at the C terminus 

for conventional and cryptic (processing dependent and independent). P values are indicated 

(two-sided Fisher’s exact test). 


