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Supplementary Figure 1. Decoy database comparisons.(A) Distribution of all target and decoy PSMs for 
MHC IPs from mouse EL4 cells (by Sequest XCorr) where MHC-DB decoy databases formed by either 
reversing all mouse proteins in Parent-DB then predicting by NetMHC (Decoy Then Predict) or by 
reversing the NetMHC-predicted peptides (Predict Then Decoy). (B) Distribution of H-2 Db and H-2 Kb –
specific decoy and target PSMs for each allotype-specific IP, comparing the “Decoy Then Predict” and 
“Predict Then Decoy” strategies. (C) Total unique peptides for each allotype-specific IP, comparing the 
“Decoy Then Predict” and “Predict Then Decoy” strategies at 5% FDR. (D) Same as C, at 1% FDR. 
 
Supplementary Figure 2. Search results at 5% FDR. (A) Parent-DB search results (Sequest and Mascot) 
for mouse EL4 cells at 5% FDR, showing purity and allotype specificity of the B22.249 and Y3 antibodies. 
Shown separately for each allele-specific IP (and the total of both) are the number of unique peptides 

considered H-2 Db (NetMHC  2% rank for H-2 Db), H-2 Kb (NetMHC  2% rank for H-2 Kb) binders, or non-

binders (NetMHC > 2% rank, grey). (B) Allotype-specific increases in MHC-I peptides (NetMHC  2% rank) 
achieved with the Sequest and Mascot MHC-DB searches (5% FDR). 
 
Supplementary Figure 3. Search results by NetMHC % rank cutoff. (A) Total unique H-2 Db and H-2 Kb 

peptides for each allotype specific IP identified by varying the % rank cutoff (1%, 2%, 5% and 10%) used 
to create the mouse MHC-DB. Peptides were identified using Mascot searches at 1% Percolator FDR (B) 
Same as (A), but using Mascot searches at 5% Percolator FDR. 
 
Supplementary Figure 4. Predicted and Identified NetMHC % ranks. (A) Shown are the distributions, 
across peptide lengths, of the NetMHC % rank values for all predicted H-2 Db and H-2 Kb peptides in the 
MHC-DB. (B) Distribution of NetMHC % ranks for the unique H-2 Db and H-2 Kb peptides for each 
allotype-specific IP based on Mascot searches at 1% Percolator FDR. 
 
Supplementary Figure 5. Percolator PEP statistics (A) Percolator PEP for each peptide identified in 
Mascot searches of both Parent-DB and MHC-DB search types are plotted in numerical order according 
to their q-value in the Parent-DB search. Percentages are the peptides for which the PEP of the MHC-DB 
search was less than that of the Parent-DB search. (B) As in A, the distribution and mean values of the 
PEP for each MHC-I IP search result, comparing Parent-DB and MHC-DB search types. 
 
Supplementary Figure 6. Mascot ions score distributions. Distribution and mean values of Mascot ions 
scores among identified peptides (5% FDR) for the Parent-DB and MHC-DB search types for the B22.249 
and Y3 IPs. 
 
Supplementary Figure 7. Predicted and Identified HLA peptides (A) NetMHC-predicted peptides for 
eight PBMC HLA IP datasets based on the patient allotype. Shown for each PBMC is the total number of 

predicted peptides ( 2% rank) by peptide length. (B) Identified peptides (Mascot, 1% FDR) from 
published PBMC ligandome datasets using a reference human proteome database (Parent-DB) showing 
the purity and peptide distribution among alleles for each patient allotype. Based on NetMHC, peptides 

were considered binders to the patient allotypes ( 2% rank for a specific allele) or non-binders (> 2% 
rank).    
 
Supplementary Figure 8. Database overlap. Overlap of PSMs identified in the Parent-DB and MHC-DB 
for each mouse IP using searches by Mascot at (A) 1% FDR and (B) 5% FDR. 

S-1 



Decoy Then Predict

0

100

200

300

400

500

0 1 2 3 4 5

0

100

200

300

400

500

0 1 2 3 4 5

Predict Then Decoy

0

100

200

300

400

500

0 1 2 3 4 5

B22.249

0

100

200

300

400

500

0 1 2 3 4 5

A
ll 

P
S

M
S

Y3 B22.249 Y3

 A
ll 

P
S

M
S

XCorr

A
Target
Decoy

Target
Decoy

Target
Decoy

Target
Decoy

XCorr

B

0

100

200

300

400

0 1 2 3 4 5

Decoy Then Predict
B22.249

Ta
rg

et
 P

S
M

s

0

100

200

300

400

0 1 2 3 4 5

D
ec

oy
 P

S
M

s

XCorr

0

100

200

300

400

0 1 2 3 4 5

0

100

200

300

400

0 1 2 3 4 5

Y3
Predict Then Decoy

0

100

200

300

400

0 1 2 3 4 5

0

100

200

300

400

0 1 2 3 4 5

0

100

200

300

400

0 1 2 3 4 5

0

100

200

300

400

0 1 2 3 4 5

H-2 Db 
H-2 Kb 

H-2 Db 
H-2 Kb 

H-2 Db 
H-2 Kb 

H-2 Db 
H-2 Kb 

H-2 Db 
H-2 Kb 

H-2 Db 
H-2 Kb 

H-2 Db 
H-2 Kb 

H-2 Db 
H-2 Kb 

Ta
rg

et
 P

S
M

s
D

ec
oy

 P
S

M
s

XCorr

C

59 83

1229 1378

0

400

800

1200

1600

1 2

845 1018

147
188

0

400

800

1200

1600

1 2

26 30

705
974

0

400

800

1200

1 2

498
681

63 96

0

400

800

1200

1 2

B22.249 B22.249Y3 Y3
D

Dec
oy

 The
n P

red
ict

Pred
ict

 The
n D

ec
oy

Dec
oy

 The
n P

red
ict

Pred
ict

 The
n D

ec
oy

Dec
oy

 The
n P

red
ict

Pred
ict

 The
n D

ec
oy

Dec
oy

 The
n P

red
ict

Pred
ict

 The
n D

ec
oy

U
ni

qu
es

 P
ep

tid
es

Supplementary Figure 1

S-2

H-2 Kb
H-2 Db

H-2 Kb
H-2 Db



118 23

911

B22.249-IP

Y3-IP

170

747

103

252

759
931Total

B

23
258

911

1927

0

500

1000

1500

2000

2500

1 2

747

1473103

336

0

500

1000

1500

2000

1 2

759

2069931

1696

0
500

1000
1500
2000
2500
3000
3500
4000

1 2

B22.249-IP Y3-IP Total 

 seditpe
P I-

C
H

M

 seditpe
P I-

C
H

M

 seditpe
P I-

C
H

M

2.3 fold 2.1 fold 2.2 fold 

BD-tneraP

BD-CHM

Mascot, 
5% Percolator 
FDR

Supplementary Figure 2

H-2 Kb

H-2 Db

A

S-3

115
30

1062

170

894

114

250

908

1080

Sequest
5% Percolator FDR

B22.249-IP

Y3-IP

Total

H-2 Kb

H-2 Db

BD-tneraP

BD-CHM

BD-tneraP

BD-CHM

Mascot
5% Percolator FDR

908 1311

1080

1539

0
500

1000
1500
2000
2500
3000

1 2
30 69

1062
1502

0
200
400
600
800

1000
1200
1400
1600
1800

1 2

894
1269

114

188

0
200
400
600
800

1000
1200
1400
1600
1800
2000

1 2

1.4 fold
1.4 fold

1.4 fold
B22.249-IP Y3-IP Total

H-2 Kb

H-2 Db

BD-tneraP

BD-CHM

BD-tneraP

BD-CHM

BD-tneraP

BD-CHM

Sequest,
5% Percolator 
FDR

 seditpe
P I-

C
H

M

 seditpe
P I-

C
H

M

 seditpe
P I-

C
H

M



H-2 Db 

 MHC-DB % rank cutoff (NetMHC)

225
229

270

376

0
50

100
150
200
250
300
350
400

0% 5% 10%

916

1299 1387
1505

0
200
400
600
800

1000
1200
1400
1600

0% 5% 10%

1549
1727 1847 1974

0

500

1000

1500

2000

2500

0% 5% 10%

M
H

C
-IP

ep
tid

es
M

H
C

-IP
ep

tid
es

H-2 Kb 

Y3 IP

B22.249 IP

M
H

C
-IP

ep
tid

es
M

H
C

-IP
ep

tid
es

A

49

146

278

349

0
50

100
150
200
250
300
350
400

0% 5% 10%

H-2 Db H-2 Kb 

 MHC-DB % rank cutoff (NetMHC)

 MHC-DB % rank cutoff (NetMHC)  MHC-DB % rank cutoff (NetMHC)

303
336

407

629

0
100
200
300
400
500
600
700

0% 5% 10%

H-2 Db 

 MHC-DB % rank cutoff (NetMHC)

M
H

C
-IP

ep
tid

es
M

H
C

-IP
ep

tid
es

H-2 Kb 

M
H

C
-IP

ep
tid

es
M

H
C

-IP
ep

tid
es

H-2 Db H-2 Kb 

 MHC-DB % rank cutoff (NetMHC)

 MHC-DB % rank cutoff (NetMHC)  MHC-DB % rank cutoff (NetMHC)

985

1473 1555

1781

0

500

1000

1500

2000

0% 5% 10%

1707
1927

2067 2248

0

500

1000

1500

2000

2500

0% 5% 10%

85

258

417

572

0
100
200
300
400
500
600
700

0% 5% 10%

Y3 IP

B22.249 IP

B

Supplementary Figure 3.

S-4



0

5000

10000

15000

0.0 0.5 1.0 1.5 2.0
0

5000

10000

15000

0.0 0.5 1.0 1.5 2.0

0

5000

10000

15000

0.0 0.5 1.0 1.5 2.0
0

5000

10000

15000

0.0 0.5 1.0 1.5 2.0
0

5000

10000

15000

0.0 0.5 1.0 1.5 2.0
0

5000

10000

15000

0.0 0.5 1.0 1.5 2.0

0

5000

10000

15000

0.0 0.5 1.0 1.5 2.0
0

5000

10000

15000

0.0 0.5 1.0 1.5 2.0

H-2 Db

8-mer 9-mer 10-mer

% rank (NetMHC)

% rank (NetMHC)

8-mer 9-mer 10-mer

11-mer

H-2 Kb

P
p I-

C
H

M detcide r
ep

tid
e s

P
p I -

C
H

M detcider
ep

tid
es

11-mer

Supplementary Figure 4

S-5

0
250
500
750

1000
1250

0.0 0.5 1.0 1.5 2.0
0

250
500
750

1000
1250

0.0 0.5 1.0 1.5 2.0
0

250
500
750

1000
1250

0.0 0.5 1.0 1.5 2.0
0

250
500
750

1000
1250

0.0 0.5 1.0 1.5 2.0

seditpe
P I-

C
H

M

Parent-DB
MHC-DB

B22.249-IP Y3-IP

% rank (NetMHC) % rank (NetMHC)

Parent-DB
MHC-DB

Parent-DB
MHC-DB

Parent-DB
MHC-DB

seditpe
P I-

C
H

M

H-2 Db H-2 DbH-2 Kb H-2 Kb

85%
84%

B

A



Supplementary Figure 5

A

0

500

1000

1500

2000

0.0 0.1 0.2 0.3 0.4 0.5
0

500

1000

1500

2000

0.0 0.1 0.2 0.3 0.4 0.5

Y3-IPB22.249-IP

Percolator PEPPercolator PEP

mean=.026

mean=.051

mean=.026

mean=.049

Parent-DB
MHC-DB

Parent-DB
MHC-DB

seditpe
P I-

C
H

M

seditpe
P I -

C
H

M

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●

●

●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●

●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●
●
●●●●●●●●

●

●●●●●●●●●

●

●●●●●●●●

●

●●●●●

●

●●●

●

●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●

●●

●●●●●●●●●●●●●●●●

●

●●●●●

●

●●●●●

●●
●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●

●

●●●●●●●●●●●
●
●

●

●●●●●

●

●●●●●●●●●●●●

●

●●●●●●●●
●
●●●●●●●●●

●

●

●

●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●
●●●●●●●●●
●●●●●●●●●●●●●
●●●●●●●●
●●●●●●●●●●●
●●●●●●●●●
●●●●●●●
●●●●●●●●●●●●
●●●●●●●●●●●●●
●●●●●●●●●●●
●●●●●●●
●●●●●●●●●●●●
●●●●●●●●●●●●
●●●●●●●●
●●●●●●●●●●●
●●●●●●●●●●●
●●●●●●●●●●●●●●●
●●●●●●●●●●●

0.00

0.05

0.10

0.15

0.20

0 200 400 600 800

P
E

P rotalocre
P

P
E

P rotalo cre
P

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●
●
●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●

●

●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●
●
●●●●●●●●●●

●

●
●
●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●

●

●●●●●
●

●●
●
●●●
●●
●●●

●

●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●
●
●●●●●●●●●●

●

●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●

●

●

●

●
●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●
●●●●●●●●●●●●
●●●●●●●●●●●
●●●●●●●●●●●
●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●
●●●●●●●●●●●●
●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●
●●●●●●●●●●
●●●●●●●●●●
●●●●●●●●●●
●●●●●●●●●●●
●

●●●●●●
●●●●●●●●●●
●●●●●
●●●●●●
●●●●

0.00

0.05

0.10

0.15

0.20

0 200 400 600 800
Index (Parent-DB PEP rank)Index (Parent-DB PEP rank)

Parent-DB
MHC-DB

Parent-DB
MHC-DB

99.5%97.5%

Y3-IPB22.249-IP

B

S-6



0

100

200

300

400

0 20 40 60
0

100

200

300

400

0 20 40 60

seditpe
P

seditpe
P

Y3-IP B22.249-IP 

Mascot Ions Score Mascot Ions Score 

Parent-DB
MHC-DB

Parent-DB
MHC-DB

mean=26.7

mean=35.7

mean=26.5

mean=34.7

Supplementrary Figure 6

S-7



187

305

201

415

134

PBMC#1

240

186
309

160

98

PBMC#2

307

421

108

274

173

PBMC#4

577

322
390

373

53
PBMC#5

882

178

421

476

35
PBMC#6

469

227
298

259

389

PBMC#7

209

98391

79

37
PBMC#8

346

247

456

239

255

PBMC#9

Non-Binders
A*03
A*24
B*07
B*51

Non-Binders
A*02
A*03
B*35
B*39

Non-Binders
A*03
A*29
B*44
B*51

Non-Binders
A*02
A*03
B*07
B*39

Non-Binders
A*01
A*03
B*07
B*51

Non-Binders
A*02
A*24
B*35
B*39

Non-Binders
A*02
A*11
B*27
B*39

Non-Binders
A*02
A*03
B*44
B*51

Supplementary Figure 7

0

500000

1000000

1500000

2000000

2500000

3000000

8 9 10 11
0

500000
1000000
1500000
2000000
2500000
3000000
3500000
4000000

8 9 10 11
0

500000
1000000
1500000
2000000
2500000
3000000
3500000
4000000

8 9 10 11
0

500000

1000000

1500000

2000000

2500000

3000000

8 9 10 11

0

500000

1000000

1500000

2000000

2500000

3000000

3500000

8 9 10 11
0

500000

1000000

1500000

2000000

2500000

3000000

8 9 10 11
0

500000

1000000

1500000

2000000

2500000

3000000

3500000

8 9 10 11
0

500000

1000000

1500000

2000000

2500000

3000000

8 9 10 11

PBMC#1
(A*03,A*24,B*07,B*51)

seditpe
P AL

H

peptide length

A

B

seditpe
P AL

H

se ditpe
P AL

H

peptide length

seditpe
P AL

H

peptide length peptide length

PBMC#2
(A*02,A*03,B*35,B*39)

PBMC#4
(A*03,A*29,B*44,B*51)

PBMC#5
(A*02,A*03,B*07,B*39)

seditpe
P AL

H

sedit pe
P  AL

H

seditpe
P  AL

H

sedit pe
P  AL

H

peptide length peptide length peptide length peptide length

PBMC#6
(A*01,A*03,B*07,B*51)

PBMC#7
(A*02,A*24,B*35,B*39)

PBMC#8
(A*02,A*11,B*27,B*39)

PBMC#9
(A*02,A*03,B*44,B*51)

S-8



A

B

121
827 3166

177

785 2409

172 1888 2532 17251875

269

Supplementary Figure 8

S-9

MHC-DB

Parent-DB Parent-DB

MHC-DB

Parent-DB

MHC-DB
Parent-DB

MHC-DB


