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Figure S1. Quality control of caAtlas antigen identification, related to Figure 2 and Figure 3.

(A) Quality control pipeline for caAtlas antigen identification. (B) Score distributions of non-

modified identifications (Non-Mod), modified identifications (Mod PTMiner), and the top

19 PTM identifications shown in Figure 3C.
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Figui‘é S2: Representative PSMs for the 19 most frequently identified PTM types, related to
Figure 3. (A) Dioxidation; (B) Acetyl; (C) Glutathione; (D) Oxidation; (E) Deamidated; (F)
Dehydrated; (G) Phospho; (H) Dimethyl; (I) Didehydro; (J) Methyl; (K) Carbamyl; (L) Quinone;
(M) Cyano; (N) Trimethyl; (O) HexNAc; (P) Pentose; (Q) Bacillosamine; (R) Glucuronyl; (S)
Lys->Allysine.
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Figure S3. Amino acid preferences of the PTM sites in HLA class I and class II PTM antigens
for the 18 most frequently identified PTM types, related to Figure 4. (A) Dioxidation; (B)
Acetyl; (C) Glutathione; (D) Oxidation; (E) Deamidated; (F) Dehydrated; (G) Phospho; (H)
Dimethyl; (I) Didehydro; (J) Methyl; (K) Carbamyl; (L) Quinone; (M) Cyano; (N) Trimethyl; (O)
HexNAc; (P) Pentose.
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Figure S4. Differential immunopeptidome analysis between cancer and non-cancerous
samples for the 5,253 HLA class I and 12,392 HLA class II PTM antigens identified in our
study, related to Figure 5. Comparison is based on the frequency of samples for one specific
PTM antigen, as indicated on the y axis. The numbers of PTM antigens that are unique to tumor
samples (1,742 for HLA class I and 1,709 for HLA class II), unique to non-cancerous samples
(3,065 for HLA class I and 10,142 for HLA class II) and shared between tumor and non-cancerous
samples (446 for HLA class I and 541 for HLA class II) are indicated at the top of the figures,
together with the respective area under the curve in percentage of total area (i.e., the sum of sample

frequency for each PTM antigen divided by that for all PTM antigens). PTM antigens are sorted

according to the sample numbers within each of the three groups.
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Figure SS. Differential immunopeptidome analysis between cancer and non-cancerous
samples for the 92 putative CT antigen source genes with evidence of MHC-bound peptides
in our analysis, related to Figure 6. Comparison is based on the frequency of samples for one
specific putative CT antigen, as indicated on the y axis. The numbers of putative CT antigens that
are unique to tumor samples (31), unique to non-cancerous samples (9), and shared between tumor
and non-cancerous samples (52) are indicated at the top of the graph, together with the respective
area under the curve in percentage of total area (i.e., the sum of sample frequency for each putative
CT antigen divided by that for all putative CT antigens). Putative CT antigens are sorted according

to the sample numbers within each of the three groups.
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and is selectively expressed in melanoma among different cancer types, related to Figure 7.
(A) mRNA expression of ROPN1B in different normal tissues from the GTEx dataset downloaded
from the human protein atlas website. (B) mRNA expression of ROPN1B in different cancer types

from the TCGA dataset downloaded from the human protein atlas website.

Figure S6. ROPN1B shows restricted mRNA express
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Figure S7: Differential analysis of the antigen source gene detection frequencies between

samples of a specific cancer type and all non-cancerous samples, related to Figure 7. (A-H)

Plots for meningioma, lymphoma, leukemia, glioblastoma, ovarian cancer, lung cancer, breast

cancer, and colon cancer, respectively. These plots are equivalent to Figure 7A for melanoma.



« Chromosome number
« Refand Alt allele

+ dbSNP database
Genomic mutation

« Patient-specific database construction
« Database searching

Neoantigen e NetMHCpan predicted binding affinity <500nM
Identifications =

B

20141208_QEp7_MiBa_SA_HLA-I-p_MM15_2_B 50275 50275.2

NH2GTR ) AP\ u K{v-COOH Mel15; HLA-B*27:05,39.93nM

pFind score: 0.1

bl

SYTL4_S363F

Somatic single
" nucleotide variant

Qualified SAAV sites <

» Gene name
« Transcript ID

« Protein ID
- SAAV site R FuII-Iength_
» mutant protein
sequences

Sliding window to retrieve
peptide sequences covering
the SAAV site, 8-12 amino
acids in length

« PSM scoring against all
spectra from both cancer
and non-cancerous samples

« SAAV site filtering Neoantigen

candidates

20141210_QEp7_MiBa_SA_HLA-l-p_MM15_4_B_1.20177.26177.3

K‘GEY,E]G,S}L,\,KLQOH
N

NH2Ry P Mel15; HLA-A*03:01,15.23nM
: pFind score: 0.002
w RBPMS_P46L

by b
50 : 50
25 g by 25 s b,
T ¥ 5 5 b e
o4 L R gl L miz 1 l L 1 mz
[ 100 200 300 400 500 600 700 800 900 1,000 [ 100 700 800 900 1,000 1,100 1,200
20141208_GEp7_MiBa_SA_HLA-I-p_MM15_1_B.57162.57162.1 20141208_GER7_MiBa_SA_HLA-I-p_MM15_1_A.37053.37053.2
2 *03-
NH2-L P|L'~Q Y“Ein!vb,‘LrCOOH Mel15; HLA-B*35:03,28.51nM NHZVKi\EL\lL‘W R G Lik-cooH M:I‘ldS, HLA'% gg'm ,17.94nM
Ca - gt | pFind score: 0.09 . RIEICIECOIC P
I I
n SEC23A_P52L "~NCAPG2_P333L
b, b &)
100- N H 100
b, g
75 M s | by 75
% E ‘ ©
| g
&3 8 ] By 2 b, m i
L ? ‘ 1 |
| ‘ | ; | - | | | | N | -
0 100 200 300 400 500 600 700 800 900 1,000 1,100 0 100 200 300 400 500 600 700 900 1,000
20141208_GEp7_MiBa_SA_HLA-I-p_MM15_4_B.41688.41688.3
NHZK‘Lb.ﬂg.i!j.\iMiKrCOOH Mel15; HLA-A*03:01,17.29nM
. pFind score: 0.07
. AKAP6_M1482|
100
75 b
50
!
T &
: [ : ‘e
* o tEf s, | ] i y
03+ ‘ 2 i by Y2
Lobin ] b CAl Ea R
0 100 200 300 400 500 600 700 800

Figure S8: Neoantigen identification pipeline and results, related to STAR Methods. (A)

Schematic overview of the NeoQuery workflow for neoantigen identification. (B) Identification

of previously reported neoantigens by NeoQuery. Spectrum ID (top row), HLA allele, predicted

binding affinity, peptide-spectrum matching score, and false discovery rate are listed for each

annotated MS/MS spectrum.



