Escobar et al. SUPPORTING MATERIAL PART 1.

Utility of characteristic QTOF MS/MS fragmentation for MHC class | peptides.

Supporting Figure 1.

Immonium ion presence. Spectra of peptide MPDVDLHL from HLA allele B3501 where the Histidine

immonium ion is clearly present inside the peptide at m/z 110.
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Supporting Figure 2.

Decreased proline cleavage. A. This peptide from HLA-B3501 shows the effect of basic amino acids close to
N-terminus generating abundant b-type ions that affect both cleavage of N-terminus to proline in this case by
impossibility of b, formation from protonated ozaxolone, also the small peak C-terminal to proline is affected

and is not evident. B. Peptide extracted from H2-Kd generate abundant b-type ions in gaseous phase collision

by absence of basic residue inside the sequence. It is observed

aliphatic residues as Leu, lle and Tyr with Asn weak bond helping the process, all effects together lead to

increased cleavage toward C-terminus in

suppression of cleavage N-terminus to proline and C-terminal to proline.
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Supporting Figure 3.

Cleavage at Arginine residue is suppressed. Some sequences with peptides containing Arg showed
absence or marked decrease in fragmentation around this basic residue. In this spectrum, the y-type mono-
charged ions from cleavage surrounding Arg are absent; with only low intensity peaks for bs and ys™ visible.
When the basic residue is inside the sequence, it is more common to find spectral patterns with peak-wave
behavior in the y-type and b-type series — an important clue when confirming validity of algorithm matched

sequences.
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Supporting Figure 4. Position of basic amino residues enhance certain cleavages. In these three spectra
(from HLA-B*3501, H2-Dd and H2-Kd), the increase of b-ions is seen by the basic residues proximity toward

N-terminus, also non-polar and polar residues located at C-terminus produce intense peaks.
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Supporting Figure 5. Presence of basic residues suppress cleavage of non-polar and polar residues.
(A) Intense y-ions fragments are generated on C-terminus when basic residues are located close to N-
terminus but (B) they show decrease in peak intensity when the basic amino acid approaches to C-terminus.

(C) Presence of arginine close to C-terminus also suppress completely the common fragmentation y; and y, in

this peptide extracted from HLA-B4403.
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Supporting Figure 6. Non-polar and polar ions can lead CID fragmentation. These three spectra (from
MHC class | peptides) show abundant generation of b-ion with intense y-type fragmentation in non-polar
residues as Val, Ser, Thr, Tyr, Phe, Ala, lle and Leu. In some cases even exceeding the enhanced

fragmentation N-terminal to Pro which disappears in these spectra.
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Supporting Figure 7. Immonium ions and related fragments in peptides from MHC class |. This graph
shows the trend for immonium ions by the most common amino acids found in the type of peptides studied.
Some of them are more likely to be present in the spectrum so they can be a good guide to confirm

sequences. Residues such as aspartic acid generate very poor immonium peak signal.
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Supporting Figure 8. Impact of scoring defined by the algorithm. The values assigned for the presence of
y-type and b-type ions within the algorithm is defined by different appraises for each of them, thus giving
preference when a tryptic peptide was detected in the mass spectrometer. This can unfairly modify the scoring
and fail in the report of the most probable sequences given by the algorithm search when abundant b-ions are
generated (as is common in MHC class | peptides) with basic residues located away of C-terminus or when
these basic amino acids are absent. In this study we modified the scoring set of parameters for b-ions and y-

ions in the algorithm equalizing the values for both at 1.0 units.
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Supporting Table 1, 2, 3. Basic residues suppress cleavage in endogenous non-tryptic peptides. For
different peptides extracted from MHC class | alleles with basic residues inside the main fragment peaks for y-
type and b-type ions are detailed here with the following indicative forward-slashes into the sequence: blue b-
type ions; red y-type ions; purple vertical lines both y- and b- ions. The trend is suppression of cleavage around
basic residues with marked trend with arginine followed by histidine and last lysine. The presence of internal
ions generated by Arg show few peaks but they tend to increase when residues as Asn and/or GIn are present

maybe for the facile breaking bond presented by these amino acids..



Supporting Table 1

Peptides with Arginine
# MHCI Protein source Sequence & Cleavage Ll
generated

1 HLA-B4402 AP-2 complex subunit mu-1 G E|V|LIIIS RIV|Y 4
2 HLA-BA402 Vacuoler proton pump suburit F M E|I|E|DIT/FIR|Q|F 7
5 HLA-B4402 Poly ADP-ribose] polymerase 1 E E|L/G/F R/P EXY B
4 HLA-B44D2 C-1-tefrahydrofolste synthase, cytoplasmic S EIL|D|L|FS/R L 7
5 HLA-B440? Bardet-Biedl syndroms 2 protein AE|QIDILIIFR EWL 2
6 HLA-B4405 myelold leukemia factor 2 AE|G|P/P R LiAjI 5
7 HLA-B44D5 Ghtaminyl-peptide cycictransferase.like profein E E|L|P/L/IG R E/L 7
SeriThr-protein phosphalase 24 65 kDa reguiatory subund A

& HLA-B44D5 slphaisoform D E|Q|D/SVIR L|L 9
g  HLA-B3508 Tubulin bets-28 chain YIP/D RMWMANI|T|F 12

HLA-B3508  mhcrotubuie-associated protein 14 YiP/DIE R S F|Q)Y ]
11 HLA-B3508 Heterogensous nuclesr ribonucleoprotein H LIPYY RATE N D|I|Y 12
14 H2Db  DMA-directed RMA polymerase I suburd RPB1 WIT|P/E/NA/DIRIL 6
15 H2Db MADH debydrogenase [ubiguinons] 1 slpha subcomglex subunit 1 ISIGVINRY|Y|V B
16 H2-Db  RHA polymerase | subunit B VIT|PFNAIDIRIL 2
17 H2Db I&rmm.pm Kinase MRCK gamma A AVIIDIQ/ER L 12
13 H2-Db  ProteinC10 SIAMPIEINIANTR M 5
9 | H2Dh |H2chssihistocompaibilty entigen, -8 aipha chein precursor F/A|Y|E/G R DYY|I 7

HLA-BO702  Staphylococcal nuclease domain-containing protein 1 SIPIAIFIS T RWAL 12

HLA-BO702 MACHT, LRR and PYD domains-containing protein 2 I/P|F/SIN|IP R V|L 4
20 HLA-BO7O2 OMA-directed RMA polymerase I suburd RPEH T/P|QISIN R/IP VM 7
21 HLA-BO702 Transcription elongation tactor SPT4 L/P|Q/IGINIR EWL 5
22 H2-Kd  Colsgen slpha-2(1) chain S F|V|DIT RITW|L g
23 H2-Dd  Heterogeneous nuciesr ribonucleoprotein K SIG|P E/RMIL|S|I 7
Y H2-Dd 605 ribosomsl protein LG TIG|PILIVAIN Ry 8
25 H2-Dd Galectin8 MIG|IPIG R T V|V]|I | 8

T TR Sy TSSO E— o G|P '['i'ﬁiifﬁ}‘]'l'_'l'l'_ ................... S

7 H2-Dd  ProteinvIPF3 VIGIP/T/AQR LILIL 10
28 HLA-B3ISD1 Cytochrome b-cl complex subunt 9 R A F DVAAGWADWA 1Y 3
29 HLA-B3501 Peptidyl-prolyl cis-trans isomerase A A V|D|GIE|P L/G R V|SiF 9
30 HLA-B3501 actin-related protein 3 VP|I|A|G R DY T|Y 7
31 HLA-B3501 Proteintyrosine phosphatase type VA protein 1 R PWAPWAEW | T|Y 3
32 HLA-B3501 Dnad homolog subiamity B member N/P|D/D|VIFIR E/F 5
33 HLA-B3501 Actindike protein 3 IIPIIA/G R DV|T|Y 3
3¢ HLA-B3501 Tubudin beta-24 chain YIP/D R M| T|F 3
35 HLA-B3501 efF4E-binding protein 1 TIPIGIS T RIY 2

10



Supporting Table 2

Peptides with Histidine

MHC |

Protein source

Sequence & Cleavage

#internal ions

generated
1 HLA-B3501 Heterogeneous nuclear ribonucleoprotein M IIP|NJEAAH|A|L 16
7 HLA-B3501 Muclesr nucleic acid-binding protein C10 YiIPIVIENHAEY 18
3 HLA-B3IS01 Spectrin beta chain, brain 1 YIP|NMAIN ITH|N|F 18
¢ HLA-B3501 Methyliransferase-like protein 114 L/P|DYEINY IHIVY =]
5 HLA-B3501 Reguistor of nonsense franscripts 1 AP|IVENITIHINIF 15
6 HLA-B3I501 Proline-rich protein BCA3 VIP|E|E/G G A TIH|V|Y 14
7 HLA-B3501 Thymocyte nuclesr protein 1 EAYIPDHT Q/F 12
s HLA-B3501 Cylochrome c oxidase subunit GA1, mitochondrisl FIPIW/G D G N H\AT|L|F 13
9 HLA-B3501 AsSH2-ke protein TPHSE NMF|Y 18
10 HLA-B3501 25% protessome non-ATPass reguistory sulburd 7 L/PY N HAWCN|I]Y 18
11 HLA-B3501 Hest shock protein beta-1 DV N H\FW|P D|E|L 10
42 HLA-B3I50] BOS acidc ribosamal pratsin PO V P H\SWI|N|G|Y 20
13 HLA-B3501 Catalase S AL E HSVQIY 13
14 HLA-B3501 Transmembrane protein S04 H AWCAGWAM T 9
35 HLA-BI501 Dynein heay chain 1, cytoplasmiic 1 H VW VIV S|E|L g
16 HLA-B3501 U5 smal nuclear ribonuclecprotein 200 kDa helicase Y AVQ D E HWY|T|F 9
17 HLA-B3501 Ueiguitin-like modifier-activating enzyme 1 FIP|N/AJIFEH| TWL 15
18 H2-Db  Demi-like protein 1 VIAIP/AMN S LVIHIAIF 1
19 H2Db  Cyclin-dependent kinase inhibor 18 F/G|PIVIN/HE E|L 1
20 H2-Db  Actin-related protein 2 YIA|G|SINFFIPIEMH | 10
24 H2-Db  “acudlar protein sorting-associated protein 35 FISIEEENHE|PL 14
22 H2-Db tRMA (uracil-S.)-methyitransterase homaolog A A AIPFID TIVIH | 14
23 H2-Ob  Homeobox prolein SIXS ATG|P/TI/N MIHILA 13
24 H2-Db Dmix-ike protein 1 VIiA|PIAMN S LIVIHIATF 13
26  H2Db  Cycindependent kinase inhibitor 18 F/G|P/V/NMH E E|L 24
2%  H2-Db  Pulative methyltransferase T/ANEMN/SWMH L 17
27 H2-Db Malignant T cell amplfied sequence 1 G| E/NAMM| YL e
24 H2-Dib Gl/S-spechic cyclinD3 A A|V|IIAM DVF|L 24
29 H2-Db Cycln-gependent kinase inhibitor 16 FIG|IPAVINFHE E|L 21
30 H2-Db Dmidie protein 1 VIA|P/AIN S LIVIH/AIF 13
31 HLA-B4402 Proteasome subunit beta type-4 precursor E E|LIL|G/DIGH S Y 13
32 HLA-B4402 Exportin-2 A E|S|IIWNVIHITY 17
1 -Dmybdmsmmsacchnm--pmlm ghycosytransferase -
_ 53 HLABAAOS SWDesbwrkpreowsor 000 AELITPHGQTF = 1L B
34 H2-Kd  Chromodomain-helicase-Dha-binding protein 1 S |I|G|G/HIE GIL 18
Alpha-1 3-mannosyl-gheoprotein 2-beta-h-
35 HZKd  scetylgucosaminyitransierase SIY|G|TIA VIT/HY 14

11



Supporting Table 3

Peptides with Lysine
: #internal ions
# MHC | Protein source Sequence & Cleavage
generated
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W W W e e Bg By Py b e Ry Ra Py PRy Ry sa - ma ma sa A s -a
W L P e D R G w R L P e D WD 0w T Th i e PRy

HLA-B4402
HLA-B4402
HLA-B4402
HLA-B4402
HLA-B4402
HLA-B4402
HLA-B4402
HLA-B4402
HLA-B4402
HLA-B4402
HLA-B4402
HLA-B3501
HLA-B3501
HLA-B3501
HLA-B3501
HLA-B3501
HLA-B3501
HZ-Db
H2-Db
H2-Db
H2-Db
H2-Db
H2-Db
H2-Db
H2-Db
H2-Db
HLA-B4405
HLA-B4405
HLA-BO702
HLA-BO702
HLA-B3508
HLA-B3503
HLA-B3503
HLA-B3505
HLA-B3505

Hemoglobin subunit gamma-1
Eukaryotic translation initiation factor 3 subunit C
405 ribosomal protein 55
Uncharacterized protein C140m119
Mucleplar protein 11

Prolyl 4=hydroxylase subunit alpha-1 precursor
Uncharacterized protein

DMA topoisomerase 2-alpha

Muclear rmigration protein nudc

Targeting protein for Xkip2

Protein SET

Bramoadomain adjacent to zint finger domain protein 18
Alpha-actinin-4

Cytochrome P450 5141
Ubiquitin-conjugating enzyme E2 E1
T-dehydrocholesterol reductase
Serinefthreonine-protein kinase RI02
Adenosine kinase

Mucleolar GTP-binding protein 2 05

Sorting nexin-14

Acyl-protein thioesterase 1

Protein flighless-1 homolog

B-cell scaffold protein with ankyrin repaats
Beta-2-microglobulin

ELAY-like protein 1
Tropomodulin-1

RMA-binding protein 8A
Transcription intermediary factor 1-beta
Ran-binding protein 9 -

Sphingolipid deltald)-desaturase DES
Dihydrofolate reductase
Anaphase-promoling complex subunit 7
Squalene synthetase

Hypoxanthine-guanine phosphorbosyitransferase
CCR4-NOT transcription complex subunit 1

K E F\T/P EW|Q|A|S|W
E E|F/E/L|LIG KIATY
A E|T|P/DIVKILIF
S E|P/DIF VIAIKIF
D E|N|S|V|VK/SIF
A E|I|E|IV/K/DIL
S E|PIDIFIVIAIKIFTY
A EJIIN N IJI[KA
A E[K LU|T|Q|TIF
E EIL/E/K L QIQ/Y
T\E|F|E/DIVK S GIY
T A|WL|E|l MIT/KY
NA|F|E|V/A/E/KSY
MV|G KATAF/T|Y
Y/P|F|K|IP\P K V|T|F
TIP|A|GV/V|NK/Y
F/P|V|P K/P I/D|Y
S AV|V/D/K D F/L
A S\L|TIN|P/F/G K GVA|F]I
I/G|P K N Y\E|F|L
KWA L NN|PVAINW T|F
A AILIK/IL\G QIE|L
N S|P/FIN S K/FIP A
| QIK TIP QW\Q|V|Y
G ANITINNVIKNI
S S|IIVIN/K E/fGIL
A E|Y/G EKIN|I
N E|A|F|G D/T/KIF
L/P\K QIP\PILIAWL
F/IPIN|IIP G K/S L
F/P|E|I/D|L E|K/Y
L/P|S E|l E|V|K/Y
M/P/AW K A I[I[Y
I/P|D K F V|V|G|Y
F/P\Q|Y|P D K E\L

15
20
15
32
24
10
24
12
17
36
22

9
20
1
1
24
10
29
14
30
18
15
17
34
16
a7
20
40
25
17
16
26
15
39
18

12



Supporting Table 4. No basic residues present influence the b-type ions generation n MHC class |

peptides. As well as occur with histidine and lysine, the absence of basics residues

produce abundant

internal ions, also the trend to generate b-ions is strong with this sequences as shown in the last column with

more than 50% of b-type ions comparing with y-ions in the spectrum.

Peptides without basic residues

1 HLA-B4402
2 HLA-B4402
3 HLAB3M
4 HLA-B3MM
5  HLAB350
6  HLAB3501

7 HLAB3M
8 HLAB3N
9  HLABIM
10 HLAB3501
11 HLAB3501
12 HLAB3501

13 H2Db
it H2-Db
15 H2-Db
1%  H2Db
17 H2Db
1% H2Db
1% H2Db
20 H2-Db

21 HLAB3308
2 HLAB3503
21 HLAB3508
24 HLAB3E09

25 HLA-B3503
2 HLAB3503
2T HLAB4405
2 HLABOTOZ
2 HLA-BOTOZ
3 HLABOTOZ

Protein source

Kanadaptin

Haterogeneous nuclear ribonucleaprotein H
Spectrin beta chain, beain 1
Pre-mRNA-processing-splicing factor §

Muclear pore membrane glycoprotein 210 precursor
Complement decay-accelerating factor pracursor

Lymphokine-activated killer T-cell-onginated protean
kinase

T-complex protein 1 subunit eta

Replication protein A 32 kDa subunit

Pratean transpont protein Sec2iB

265 proteasome non-ATPase regulatory subunit 7
60 kDa S5-AFo ribonucleoprotein
Transmembrane protein 131
Diphasphomevalonate decarboxytase
Receptor tyrosine-prolein kinase erbB-2

405 nbosomal profein SA

Cychn-Ad

U3 small nuclestar RNAinteracting prodein 2
Sterol requlatory element-binding protein 2
Transmembrane protein 167 precursor
Microtubule-associated protein tau

Pratean BTG1

RiHA-banding protein 10

Zinc finger and BTB domain

Cleavage and polyadanmydation spaciicity factor
subuanit 1

Transforming protein Rhod precursor
Elongation factor 2

Ataxin-2-like protein

Myc-associated zinc finger protein
Rhomboid domain-containing protein 2

Sequence & Cleavage

E E N\P WILIEIF
T E\N DU YNJFJF
E AFL\N N QIEJY
S PIP\F/P|P LIS[Y
L PAEWRREVIL
FPWV G TVWVIE]Y

D PRPWALAIIL
LP\I G DVAT|Q]Y
M P L\E|DWMN\E|F
M P QRS TUE[Y
L P DWIS\\QVEIF
TP ADWRIVIF
A SILWAN|S|P S[YIL
T AP V NIAIV/
G AVIEIN|P EJY/L
V Al EINP ADWS|VII
V'S LILN|P/P EITIL
AALLNT DLV
A AMIQ NIP AIL|T/ALL
S ANFNFIQ/S/L
S P Q LATILVA\DVE]V]S|A
W VAD\P Y\E|V|SY
Y PWVIP DW\S|T]Y
M P AP EV[V|S[Y

V ADIP YWAV]I[M
YP D TDWJILM
L EP BEL|Y|QIT/F
VIP|QIS\GIV|P ALL
A VIAPIVIASIALL
YIPS|AIGITISIL

Finternal ions
generated

13
23
3
14
16
14

17
3
16
10

ions

VEZT e

type ions

13
10

14

12
21
21
16
17

15

12

b-type
abundance

(%)
13

65
63
67
60

7
58
69
58
60
80
68
I
64
74
5
m
58
5
7
65

m

67
50

63
&0
63

13



Supporting Table 5. Presence of glutamine and asparagine increase internal ions and fragmentation

inside peptide. These data show the impact of these two residues in the cleavage in MHC class I. First always

there are y-type and or b-type ions generated from this residues in the listed peptides and second the internal

ions found in the QTOF analysis are generated in more than 40% of the time from these residues as may be

detailed in the last column. The presence of several residues inside the sequence increase the internal ion

generation.

Generation Internal lons from Asn andfor Glu

L k2

a2

23

24

25

Peptide sequence

IGIENIHYL
FGPVNHEEL
IGPKNYEFL
YVWVDNIDHL

SLGKNPTDAYL

VSVANVDLL
TSVENHEFL
GALENAKAEI
RAIENIDTL
GAVTNVEVI
SLPTNLIHL
LPDVSLQEF
FPDKPITQY

KEFTPEVQASW

DYQALRTSI
GYLGQVTTI
AALONAVAF
GGIANVGHI

FQIVNPHLL

SEDNPQTLLF

SALAONAESDRL

VSLNLRQVL

AEINNIIKI

NSIRNLDTI

ASVLNVNHI

y-type and b-

type ions from
Glu and or Asn

¥s, Vs, by

¥a, ¥s, Ds, Ds
be, be

Yo ¥s

Ve, V7, by, Ds
bs

Yo ¥s

Va, ¥e, Dy
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¥s, s, by, Ds

Ve

¥z be, by

¥1, ¥z, b7, Dg

Yo, Vs, by Ds

¥, ¥z, D4, Ds

¥s, Ds

b, bs

¥s, ¥s, Ye, baby

¥, ¥s, Y7, ¥a, B2,

b,

¥4, Ye. by, Ds, De

¥e. ¥7.¥e. b3, bs,
5

¥s Ve, ¥e, Y2 B,

bg, by

¥4, ¥s.¥s, ba, be,
5

¥s, by, bs

¥, Ya.¥a, Ys, Dy,
5

Residue
analyzed

M.Q

H.Q

N,Q

NH

M.H

MN

Total Internal

ions
presented

K]
K1)
10
3
1%
19

n

15
13

L

k1]
42

1%
18

17

T

1%

4

k)

Internal ions

Influence Glu andlor

generated from  Asn in generation

Glu andlor Asn

29

a0

internal ions ( %)

50
44
48
40
42
47
42
64
60
46
67
58
61
40
50
45
89
T8

81

16

&7

53

"

|
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Supporting Table 6. Summary of internal ion generation with presence and absence of residues. This

data is a summary of tables 1,11, lll and IV in terms of internal ions presence There is a clear trend for arginine

to yield less ions comparing with the other basic residues or when they are absent.

Summary data presence internal ions per peptide

Basic residue Peptides fragments by peptide
analyzed
Mean STDV
No presence 30 23 13
Arginine 35 7 3
Histidine 35 15 4
Lysine 35 21 10
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Supporting Table 7. False discovery rate.

Calculations with decoy database search

Falze Hegatives

Algorithm Allele Algorithm #Sequences FE.IS.E Tflfe (manually Tm.E FDR % True FOR
parameters Score Positive | Positives validated) Negatives %
Defaut (yions | H2-Kh | 7.0 5472 111 431 ] 90 258 199
Kobions) | H2Dh | =700 1897 B | 1591 2l 456 364 b
yions and being | Kb | =70 513 70 443 12 i 158 127
Bl H-Db | =70 1520 44 | 147k 40 404 A0 iR
Formulation:

# Sequences: Total of assignments over score threshold
False positive: passing reverse search assignment
True positive: passing assignments — false positives
False Negatives: False positives passing manual validation assignments
True negatives: False Positives — False negatives
FDR%: 100* False positives/ (#sequences-False positives)
True FDR%: 100*True negatives/ (#sequences-True negatives)
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Practical application example:

In the search of the correct sequence for one peptide extracted from MHC class | molecule for the Allele HLA-

B3501 we found the following report from the mass spectrometer algorithm:

# MH*  MH*  MH*  Protein .
Rank Score ?J;]I BCS Unmatched Sequence Calculated Error  Error ~ MW/pl  Species Acce;smn Protein Name
lons {Da) Da)  ippm) Da)

1 1242 616 3 1125 (NYEVOTVEVDOL{l)  1340.6738 00120 9.0 66361.7/598 HUMAN QBTFLA  Kelch-fike protein 24 - Homo sapiens (Human) [MASS=65361)

2 NM 16 2 15/25 (MYEVPPPYELSE(S)  1340.6414 00203 15.2 307693.06.23 HUMAN QONTGE  Teneurin-2- Homo sapiens (Human) [MASS=307689]

394 a6 4 W25 (NAKELREGFVEY(T)  1340.6850 00233 7.4 1247143487 HUMAN 060518  Ran-binding protein & - Homo sapiens (Human) [MASS=124713]
499 87 4 1725 (F)SPEGRLYQVEY(A)  1340.6487 00131 9.8 29484.0756 HUMAN P25789  Proteasome subunit alpha type-4 - Homo sapiens (Human) [MASS=29484]
499 897 4 /25 (FISPEGRLYQVEY(Y  1340.6487 0.0131 9.5 27399.66.35 HUMAN  PG0900  Proteasome subunit alpha type- - Homo sapiens (Human) [MASS=27399)

A. The first and second options are suspicious by the high unmatched ions and few internal ions content
detected in the spectra. When there are no basic residues, we have found generation of internal ions greater
than 7 ions, in this example the spectra shows for the first and second sequence options only four internal ions

and one internal ion, respectively. Then both sequences can be discarded.

1.YFVQTVEVDQL

+Z
-H_ O
2. 7Se+3- w Yo7z
]
100.% 2031
+2
1221 Ye i
. v,
En' ¥
-1 I SOEVEVRR e a 30].4 Yo~ Ha?
o 1 M 1 1 Jhi1 1 1
L L] L L L]
z00 400 GO0 200 1000
hlass (mdfz)
123 MYEm/QIVEYDQL() 13406738 |]I]12Ii A0 683617598 HUMAN Q6TFLd 8477  Keleflike pratein 24 - Homa sapiens (Human) [MAS5=66361)

102086 120078 136.078 157.093 182,081 201129 220120 | 293.M13 4227042 467753 d66.244*2 498750 5017742 5157742 SH0.24 836794 566797 | 571295 5602977 673369 801430 803.395 931470 1030530 1139551

0iD6 | = 002 =00 g2 RS (D2 9591 1369 1510 [ 620 35 07 179 BB4| 060 143 0| 176 17705 S0B3E 0A9 =3t RIDH % 107
03%| 012 08| B&7| 3B/1| 409 08| 84 B5 | 916| 08663| 412| 1008| 4988 454| G09| 519| 934| 10000| 47| 503| 1923 04| 40K 603
100 100 (50| Q07| 03| 07| 075( 07 Q09| 00m 150 | 004 010 140 | 005 08| 406| 075 050 Q05| 005 150| 140 14| 040

E R R . i VEVDD. y, 4,0 Y ow| w0
58 u4| 100 B 42 74 28 Bl 2 Tl Bl
140 B
Y 18
100
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2.YFVPPPYELSE

+2
w, o -H- O
T THe4dn w2 L
]
100 % YE
+2
182 1 *a e
. vy
2291 203 .4
157 .1 I a0 avifs aﬁ 30].4 Y1D_HQD
o 1 M 1 1 Jhi1 d N 1
L L L L]
Zoo <00 [=10]1] ao0 1000
== (M2

1525 MYFN/PPRYELSE (S 13406414 00203 152 0769306.23 HUMAN QONTGR 15746  Teneurin-2- Homo sapiens (Human) [MASS=307609]

102086 120078 136078 157093 182084 201129 229020 | 93.M3 422 0d'2 467753 46644 49750 SDATTA SIG7TATT SHOZ4 36T G6T97 7295 6B0297*T 673N BO1430 B3I 970 1030530 139550

006 00| 010 12 6% 072 38 B8 1A 18 wH 073 178 884 080 143 0% 1% M 083 089 341 603 8% 1O
0% 012 0% 667 3JN 409 20X B Bad 916 BBB3 ) 4120 008 4988 454 B9 519 994 10000 467 B03) 1923 MUO4| B 6O
L A - 11 < N1V V= N 111 N VA B 111 111 R 11 R N 1 050 & D03 009 tAD| 10 DAD

E F g LS YE VE*Z yg*z ym.Hzo*Z g ¥, ARl
58 44| 100 A8 36 92 BE s 38 9| w7 U7
15
Y
100

B. Third option gave one sequence with two basic residues close to N-terminal justifying the presence of
abundant b-ions in the spectra but the high error in ppm for this b-type ions with majority of them over 20ppm
(last line of report) forces to discard it:

3.AKELREGFVEY

b +2
2.78e+3- b 2 i
=
100.% wo-HL O
+2
bQ bQ
W
1 bEE
WwE 203 .4
157.1 I a4y G673 gnl_q 11596
o 1 M 1 1 | 1 1
L L] Ll Ll L]
z00 <00 GO0 200 1000
== (misz

W MARELREGIWENM 1406050 0 A4 UMEIEST HUMAN  OROS18 13621 Ran-binding pratein - Homo sapiens (Humar] [MASE=124713]

10206 120078 |136.078 157,093 162084 200,129 | 29.020 29313 4227t AGTTG3 GG ASBTED SDNTAT ST S0I4 GO SERJOT 71295 |SB02977 673369 B1430 803395 9470 1030530 | 159551

06 02| 00 12 6% OR| 3@ BB 15 18 6% 0% 1m 68 080 18 0% 1B M| 0@ 0® 34 Em| 8% 1y
0% 02 0% 69 EN 4B BB B4 B 9% BB AL 0B OB 48 6B 56 I WD 4 5B 0B AU| D6 6D
Wm0 AF 1@ 0| 0E 19 4 19 08 44 08 18 4K 0B A% 1| 08| 0® 1B 48 08 18| A6
EF Y y VBB VE yh0 B2 it b Py b b b,
58 44| 100 Wy B8| 42 48 21 ETIE B 28 23| 4

C. Finally the fourth option seems comfortable by the presence of Arg closer to N-terminus and supporting the

abundance in b-ions which principal fragments present error less than 20. Also two internal ions match with the
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trend of few internal ions when Arg are inside the peptide. Then this sequence is accepted as valid and
additionally it contains the motif characteristic of the HLA-B3501. The reason of the poor score for this peptide
compared with the first three is focused on the difference in value assignment to b-ion and y-ions by the
algorithm. If the values were equal for both ions in the calculations the score the fourth option would have been

17.5 units, one excellent score in the scale for this algorithm.

4. SPEGRLYQVEY

b +i
2 78e+3m b+ 10
8
100.% ¥,H, 0
+Z
" by
¥
i by
WE b
3, N IR Y 301.4 big
(1= i 1 L Lo Jk1d 1 1
L] 1 1 L] 1
200 400 600 800 1000
h== (miz)

112 FASPEGRLANWAEL @&  1M06407 00131 98 273996635 HUMAN PGOS00 12695  Protessome subunt dlgha typed - Homa sapiens (Human) [MASS=27309)]

205 120078 (136008 157093 162084 200129 29000 | 29313 4204’2 ASTTA) dgoud'C 498750 507742 |S5774 024 SIGTOA SEEOT TASG se02er 676D B01430 8033 AT 40305 119550

006 072 040 12| 670 072 34| 137 180 (60| A 07 ) &m0 1) 0 A A 0f) 088 3B 58 BN 106
0% 410 08 667 BN 409 Wk o4 BA 906 GeE 412 1000 488 454 603 509 984 100D0| 4ET SO MB L MM B B0
1o M 1 080 1w 080 0% DA 4 008 oA QM a0 050 07 00 O QM0 080 M 0B 00 A DA DA

E Yooa oy VR OVE M0 B, 32 47 gD by bbb by
56 B3 W Be 42| 3 8 W e A0 15 24 88 21 M9
YOVE
20

Escobar et al. SUPPORTING MATERIAL PART 2.
Utility of characteristic QTOF MS/MS fragmentation for MHC class | peptides.
A. QTOF spectra MHC class | peptides containing Histidine. y-ions, b-ions and internal ions C-terminus to His

(Please note the software design does not default display all ion signals in the follow spectra. Complete or specific count
of ions may require additional manipulations.)

HLA-B4405
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Strong y6. Arg and Gly presence.
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Weak y1, H, SH, VGSH, FVGVSH
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Weak y8

METaE | H | E v E [ o ¥ | v
k.kOR vy Pimiz)
1.53e43 bs
13.3% wH T b
W b
: 5
Pirgsz)
EH.M ¥a ¥
b, B HED| Vg
(% ||I||H,|_ L T l'.||' ||| Il L hl. —1 . .
0 100 200 300 400 500 g ang 1000 1100 1200
Ked05_4 D054 0959 2 phl Mass [miz) hiH+: 1160 5679 mJz: 530 7876 20 2
HLA-B4402
Weak y2
Mt e | E | s [ I ¥ |
+
b,
2.47e4 o
56 .29
E
IL
H .
By 3 ki
Pimiz}H,, 0
v b
M L y TR i
'Ul ||II ||II]I||II|1 I|||I|||I| |||L|I|I| .L.hlll.ll_ |I| I.IIH|| " | L |l L Ill | r r
i 100 200 300 400 soch 00 200 300 1000
b2 _3 DGTE DGTE 2 phl Mazs (miz) hiH+: 1012 5250 miz: S00.7666 2: 2
Weak y2
=T = | v | v e | o B |
L ¥
2 5de .
56,299
By
b, b
E "‘H: i \ {H vyt Y P(mz) Y
3
1 | I L | |.l Ll z Ll Vl L 8; |||| ll | l ] L l
m T T L] - - T L] L] i L] T T L] L] L]
0 100 200 200 an0 500 600 700 ] 00 1000 1100
Kadz_4 DETE DEG2 2 pki Masz [riz) bH+: 1110 8077 mie: 6602676 20 2
Strong y2, weak b7
METT] N | E — | | | | H K | F |
" Pimiz)
2.21e43 IL 2
42 1%
3
rzzcu 7
] by I ¥y
W L II |II| m = = = Ll =
0 100 200 300 400 500 500 700 200 ang 1000 1100
K02 _12.0719.0719.2.phl Mass (miz) biH+: 1127 6103 miz: 5642088 2: 2
Absent y2, b6
MSTag 1] s | E | W | | L | H H E | v
b Prmiz)
2 03e+3 2
75.0%
W
In by ¥ ¥
4 ¥
Eﬂ SR v4H| b, Pimiz 2T 2 ¥g ¥,
%1} . | |“ |,|l||||||" II ] II|I|II L | II Ll JI ‘Il I| Il I|||. T Ll r III L |I T T
i 100 200 300 ano 500 4 gp 700 800 300 1000 1100
k4402 _rep_fraction_1.0599 0599.2 phi Mas= [miz) bdH+: 11265515 moz: S63.7794 202

22



Absence y3, b6
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Moderate y4,b5, EEH, PEEH
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B. QTOF spectra peptides MHC class | without basic residues inside.

(Please note the software design does not default display all ion signals in the follow spectra. Complete or specific count
of ions may require additional manipulations. When a spectrum is repeated to show additional signals both are

emphasized in one box).
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C. QTOF spectra MHC class | peptides containing Arginine.

(Please note the software design does not default display all ion signals in the follow spectra. Complete or specific count
of ions may require additional manipulations. When a spectrum is repeated to show additional signals both are
emphasized in one box).
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D. QTOF spectra MHC class | peptides containing Lysine.

Not.e. By the software tool design not all the signals would be visible in the following spectra. A complete or specific
count of them may require additional manipulations. When a spectrum is repeated to show additional signals both
are emphasized in one box.
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