Table S3. Prediction of T-cell epitopes in MHC class 2 and 1 for PcrV, OprE, CupC2 proteins using the Rankpep server
	protein
	RANK
	POS
	N
	SEQUENCE
	C
	MW (Da)
	SCORE
	% OPT.

	PcrV MHC-DRB1*0101
	1
	186
	DPR
	WKDSPEYAL
	LSN
	1067.21
	20.634
	42.77 %

	
	2
	148
	YSV
	IQSQINAAL
	SAK
	939.08
	17.739
	36.77 %

	
	3
	56
	AQV
	LKALAWLLA
	ANP
	957.26
	16.804
	34.83 %

	
	4
	18
	DEL
	LAASAAPAS
	AEQ
	739.84
	14.732
	30.53 %

	
	5
	192
	SPE
	YALLSNLDT
	FSG
	991.11
	14.64
	30.34 %

	
	6
	61
	ALA
	WLLAANPSA
	PPG
	901.07
	14.41
	29.87 %

	PcrV MHC-DRB1*0401

	1
	61
	ALA
	WLLAANPSA
	PPG
	901.07
	14.614
	33.15 %

	
	2
	177
	PTL
	YGYAVGDPR
	WKD
	979.07
	14.441
	32.75 %

	
	3
	17
	LDE
	LLAASAAPA
	SAE
	765.92
	11.584
	26.27 %

	
	4
	60
	KAL
	AWLLAANPS
	APP
	901.07
	10.711
	24.29 %

	
	5
	254
	LND
	KVNEKTTLL
	NDT
	1027.21
	10.665
	24.19 %

	
	6
	148
	YSV
	IQSQINAAL
	SAK
	939.08
	10.051
	22.80 %

	PcrV MHC-DRB1*0701

	1
	55
	EAQ
	VLKALAWLL
	AAN
	985.31
	16.616
	32.31 %

	PcrV MHC-DRB1*0801

	1
	79
	EVL
	REVLQARRQ
	PGA
	1137.32
	16.009
	33.88 %

	
	2
	183
	AVG
	DPRWKDSPE
	YAL
	1088.19
	12.791
	27.07 %

	
	3
	40
	RSE
	RIVLAHAGQ
	PLS
	946.12
	12.45
	26.35 %

	PcrV MHC-DRB1*1101

	1
	273
	NSA
	VEALNRFIQ
	KYD
	1071.25
	14.256
	21.72 %

	
	2
	178
	TLY
	GYAVGDPRW
	KDS
	979.1
	12.237
	18.64 %

	
	3
	3
	ME
	VRNLNAARE
	LFL
	1024.15
	9.635
	14.68 %

	PcrV MHC-DRB1*1501

	1
	234
	EKD
	NNPVGNFAT
	TVS
	914.96
	13.289
	31.76 %

	
	2
	255
	NDK
	VNEKTTLLN
	DTS
	1013.14
	11.926
	28.50 %

	
	3
	114
	EDV
	IGVYKDVLQ
	TQD
	1016.2
	11.731
	28.04 %

	CupC2  MHC-DRB1*0101
	1
	59
	IQS
	WVEADNGAD
	KRE
	934.95
	10.391
	21.54 %

	
	2
	71
	KRE
	VPFVITPAL
	SRL
	938.18
	9.701
	20.11 %

	
	3
	174
	TAF
	HVSFANVKL
	KAG
	996.17
	8.87
	18.38 %

	
	4
	43
	KEA
	AILVRNQAS
	NDV
	953.11
	8.089
	16.77 %

	CupC2  MHC-DRB1*0401
	1
	118
	PQK
	SASANTLQI
	ALR
	885.97
	14.646
	33.22 %

	
	2
	84
	RLG
	GNKQQTLRI
	LFQ
	1039.19
	12.818
	29.07 %

	
	3
	204
	SRR
	FEVKGTPPG
	VSG
	913.04
	12.7
	28.80 %

	
	4
	176
	FHV
	SFANVKLKA
	GNA
	959.15
	11.085
	25.14 %

	
	5
	59
	IQS
	WVEADNGAD
	KRE
	934.95
	10.732
	24.34 %

	CupC2  MHC-DRB1*0701
	1
	84
	RLG
	GNKQQTLRI
	LFQ
	1039.19
	13.657
	26.56 %

	CupC2  MHC-DRB1*0801
	1
	133
	QRI
	KVFYRPDNL
	SGT
	1133.32
	15.695
	33.21 %

	
	2
	104
	SDR
	ESVFRLNVQ
	EIP
	1073.22
	15.239
	32.25 %

	
	3
	173
	DTA
	FHVSFANVK
	LKA
	1030.19
	12.628
	26.72 %

	CupC2  MHC-DRB1*1301
	1
	222
	FQS
	VNDYGGLDK
	HSS
	962.02
	14.293
	34.16 %

	
	2
	167
	VVE
	VSNDTAFHV
	SFA
	971.03
	12.407
	29.65 %

	
	3
	104
	SDR
	ESVFRLNVQ
	EIP
	1073.22
	11.522
	27.54 %

	
	4
	175
	AFH
	VSFANVKLK
	AGN
	987.2
	11.356
	27.14 %

	OprE  MHC-DRB1*0101
	1
	449
	QDE
	NRLIVSYTL
	PLL
	1060.26
	14.904
	30.89 %

	
	2
	324
	GAG
	YQILNGDSD
	FPF
	1006.04
	12.907
	26.75 %

	
	3
	307
	NRA
	FSGLFTYTV
	SGH
	1016.16
	11.883
	24.63 %

	
	4
	425
	GFT
	WKNASFRSG
	LPA
	1011.14
	11.849
	24.56 %

	
	5
	9
	INK
	SRLALAITA
	GTL
	897.09
	11.748
	24.35 %

	
	6
	393
	GDK
	IKTARGDQS
	EWE
	957.05
	11.339
	23.50 %

	
	7
	20
	AGT
	LGALAQQAV
	AAG
	852.0
	9.977
	20.68 %

	
	8
	430
	NAS
	FRSGLPAAG
	SSN
	856.99
	9.815
	20.34 %

	
	9
	23
	LGA
	LAQQAVAAG
	FIE
	809.92
	9.584
	19.86 %

	
	10
	22
	TLG
	ALAQQAVAA
	GFI
	823.95
	9.252
	19.18 %

	OprE  MHC-‎DRB1*0301
	1
	32
	AAG
	FIEDSKASL
	TLR
	991.12
	19.313
	

	OprE  MHC-‎DRB1*0401
	1
	292
	SSG
	YYGSGVTKG
	EVD
	912.99
	20.84
	47.27 %

	
	2
	23
	LGA
	LAQQAVAAG
	FIE
	809.92
	13.901
	31.53 %

	
	3
	219
	NKF
	YYAGGDYKV
	NKD
	1017.11
	13.105
	29.72 %

	
	4
	22
	TLG
	ALAQQAVAA
	GFI
	823.95
	11.221
	25.45 %

	
	5
	369
	QVR
	YGYDFATVG
	VPG
	974.04
	10.423
	23.64 %

	
	6
	243
	LDD
	FYKQHFLGL
	IHN
	1134.35
	9.719
	22.04 %

	
	7
	127
	HDF
	ASLGLTAKA
	KVS
	812.96
	8.608
	19.52 %

	
	8
	430
	NAS
	FRSGLPAAG
	SSN
	856.99
	8.559
	19.41 %

	
	9
	72
	ILN
	YQSGFTQGT
	VGF
	970.0
	8.027
	18.21 %

	
	10
	390
	YLS
	GDKIKTARG
	DQS
	927.06
	7.935
	18.00 %

	OprE  MHC-‎DRB1*0701
	1
	243
	LDD
	FYKQHFLGL
	IHN
	1134.35
	20.615
	40.09 %

	
	2
	84
	VGF
	GVDALGLLG
	VRL
	795.93
	16.521
	32.13 %

	
	3
	423
	GLG
	FTWKNASFR
	SGL
	1115.29
	12.085
	23.50 %

	OprE  MHC-‎DRB1*1101
	1
	424
	LGF
	TWKNASFRS
	GLP
	1055.19
	21.753
	33.14 %

	
	2
	425
	GFT
	WKNASFRSG
	LPA
	1011.14
	20.604
	31.39 %

	
	3
	275
	SSD
	GKNGSRSGR
	ADG
	899.96
	13.416
	20.44 %

	
	4
	363
	AGE
	RTWQVRYGY
	DFA
	1187.36
	12.109
	18.45 %

	
	5
	313
	LFT
	YTVSGHSIG
	AGY
	901.97
	10.984
	16.73 %

	
	6
	81
	QGT
	VGFGVDALG
	LLG
	815.92
	10.111
	15.40 %

	
	7
	351
	LIT
	DVQIGKFQR
	AGE
	1072.23
	10.094
	15.38 %

	OprE  MHC-‎DRB1*1301
	1
	123
	GEP
	VHDFASLGL
	TAK
	940.07
	17.236
	41.19 %

	
	2
	246
	FYK
	QHFLGLIHN
	WQI
	1060.22
	15.507
	37.06 %

	
	3
	371
	RYG
	YDFATVGVP
	GLT
	950.06
	11.059
	26.43 %

	
	4
	39
	SKA
	SLTLRNFYI
	NTD
	1108.31
	10.82
	25.86 %

	
	5
	290
	YVS
	SGYYGSGVT
	KGE
	871.9
	10.792
	25.79 %

	
	6
	124
	EPV
	HDFASLGLT
	AKA
	942.04
	10.518
	25.14 %

	
	7
	147
	YGT
	LQPKLPVVT
	YND
	976.22
	10.362
	24.76 %

	[bookmark: _Toc197304644][bookmark: _Toc197314844]PcrV ‎MHC1 HLA.A31 (9mer)‎
	1
	100
	FLV
	SAYFSLHGR
	LDE
	1019.14
	16.26
	37.80 %

	[bookmark: _Toc197304645][bookmark: _Toc197314845]PcrV MHC1 HLA.A33 (9mer(
	1
	100
	FLV
	SAYFSLHGR
	LDE
	1019.14
	19.485
	47.74 %

	[bookmark: _Toc197304646][bookmark: _Toc197314846]PcrV ‎MHC1 HLA.x (9mer(
	1
	108
	LHG
	RLDEDVIGV
	YKD
	997.12
	13.002
	34.77 %

	
	2
	250
	RSR
	PLNDKVNEK
	TTL
	1038.16
	11.971
	32.01 %

	
	3
	77
	GLE
	VLREVLQAR
	RQP
	1065.29
	11.871
	31.74 %

	[bookmark: _Toc197304647][bookmark: _Toc197314847]PcrV ‎MHC1 HLA.B35 (9mer(
	1
	171
	GID
	LVDPTLYGY
	AVG
	1022.17
	26.206
	57.14 %

	[bookmark: _Toc197304648][bookmark: _Toc197314848]OprE MHC1 HLA_B0702)9mer)
	1
	121
	SNG
	EPVHDFASL
	GLT
	996.1
	18.363
	45.44 %

	
	2
	148
	GTL
	QPKLPVVTY
	NDG
	1026.24
	18.0
	44.55 %

	OprE MHC1 HLA_B27 (9mer)
	1
	367
	TWQ
	VRYGYDFAT
	VGV
	1073.18
	19.969
	47.54 %

	OprE MHC1 HLA_B35 (9mer)
	1
	413
	AYV
	IPDGTFKGL
	GFT
	929.08
	16.727
	36.47 %

	OprE MHC1 HLA_B51 (9mer)
	1
	378
	TVG
	VPGLTFNTI
	YLS
	943.1
	19.824
	48.33 %

	CupC2 MHC1 HLA_51 (9mer)
	1
	378
	TVG
	VPGLTFNTI
	YLS
	943.1
	19.824
	48.33 %

	CupC2 MHC1 HLA_B35 (9mer)
	1
	413
	AYV
	IPDGTFKGL
	GFT
	929.08
	16.727
	36.47 %

	CupC2 MHC1 HLA_B27 (9mer)
	1
	367
	TWQ
	VRYGYDFAT
	VGV
	1073.18
	19.969
	47.54 %

	CupC2 MHC1 HLA_B0702 (9mer)
	1
	121
	SNG
	EPVHDFASL
	GLT
	996.1
	18.363
	45.44 %

	
	2
	148
	GTL
	QPKLPVVTY
	NDG
	1026.24
	18.0
	44.55 %



Table S2. Prediction of T-cell epitopes in MHC class 2 and 1 for PcrV, OprE, CupC2 proteins using the IEBD server
	protein
	Allele
	seq_num
	start
	end
	length
	core peptide
	peptide
	ic50
	rank

	PcrV
	HLA-DRB1*01:01
	1
	30
	44
	15
	LALLRSERI
	EELLALLRSERIVLA
	4.32
	0.11

	
	HLA-DRB1*01:01
	1
	29
	43
	15
	LALLRSERI
	QEELLALLRSERIVL
	5.03
	0.26

	
	HLA-DRB1*01:01
	1
	31
	45
	15
	LALLRSERI
	ELLALLRSERIVLAH
	5.2
	0.3

	
	HLA-DRB1*01:01
	1
	28
	42
	15
	LALLRSERI
	EQEELLALLRSERIV
	6.19
	0.62

	
	HLA-DRB1*01:01
	1
	13
	27
	15
	LLAASAAPA
	FLDELLAASAAPASA
	8.15
	1.4

	
	HLA-DRB1*01:01
	1
	32
	46
	15
	LRSERIVLA
	LLALLRSERIVLAHA
	8.37
	1.4

	
	HLA-DRB1*01:01
	1
	14
	28
	15
	LLAASAAPA
	LDELLAASAAPASAE
	9.2
	1.8

	
	HLA-DRB1*01:01
	3
	22
	36
	15
	YSVIQSQIN
	LKVYSVIQSQINAAL
	10.24
	2.1

	
	HLA-DRB1*01:01
	4
	8
	22
	15
	YALLSNLDT
	DSPEYALLSNLDTFS
	10.26
	2.1

	
	HLA-DRB1*01:01
	1
	12
	26
	15
	LLAASAAPA
	LFLDELLAASAAPAS
	10.51
	2.2

	
	HLA-DRB1*01:01
	3
	23
	37
	15
	YSVIQSQIN
	KVYSVIQSQINAALS
	10.63
	2.2

	
	HLA-DRB1*01:01
	4
	9
	23
	15
	YALLSNLDT
	SPEYALLSNLDTFSG
	10.65
	2.2

	
	HLA-DRB1*01:01
	3
	21
	35
	15
	YSVIQSQIN
	ELKVYSVIQSQINAA
	11.88
	2.7

	
	HLA-DRB1*01:01
	4
	10
	24
	15
	YALLSNLDT
	PEYALLSNLDTFSGK
	12.04
	2.7

	
	HLA-DRB1*01:01
	3
	25
	39
	15
	IQSQINAAL
	YSVIQSQINAALSAK
	12.27
	2.8

	
	HLA-DRB1*01:01
	1
	15
	29
	15
	LLAASAAPA
	DELLAASAAPASAEQ
	12.72
	2.9

	
	HLA-DRB1*01:01
	4
	7
	21
	15
	YALLSNLDT
	KDSPEYALLSNLDTF
	13.05
	3.1

	
	HLA-DRB1*01:01
	3
	24
	38
	15
	IQSQINAAL
	VYSVIQSQINAALSA
	13.08
	3.1

	
	HLA-DRB1*01:01
	1
	16
	30
	15
	LLAASAAPA
	ELLAASAAPASAEQE
	13.38
	3.3

	
	HLA-DRB1*01:01
	3
	9
	23
	15
	LDELKALTA
	KALLDELKALTAELK
	13.52
	3.3

	
	HLA-DRB1*01:01
	1
	27
	41
	15
	LALLRSERI
	AEQEELLALLRSERI
	14.6
	3.8

	
	HLA-DRB1*15:01
	1
	30
	44
	15
	LALLRSERI
	EELLALLRSERIVLA
	15.74
	0.23

	
	HLA-DRB1*01:01
	3
	20
	34
	15
	YSVIQSQIN
	AELKVYSVIQSQINA
	16.78
	4.8

	
	HLA-DRB1*01:01
	3
	10
	24
	15
	LDELKALTA
	ALLDELKALTAELKV
	17.21
	5

	
	HLA-DRB1*01:01
	3
	26
	40
	15
	IQSQINAAL
	SVIQSQINAALSAKQ
	17.3
	5

	
	HLA-DRB1*01:01
	1
	11
	25
	15
	LDELLAASA
	ELFLDELLAASAAPA
	18.17
	5.3

	
	HLA-DRB1*01:01
	1
	33
	47
	15
	LRSERIVLA
	LALLRSERIVLAHAG
	18.24
	5.3

	
	HLA-DRB1*01:01
	4
	11
	25
	15
	YALLSNLDT
	EYALLSNLDTFSGKL
	18.78
	5.6

	
	HLA-DRB1*13:01
	1
	30
	44
	15
	LLALLRSER
	EELLALLRSERIVLA
	18.97
	0.69

	
	HLA-DRB1*01:01
	3
	8
	22
	15
	LDELKALTA
	RKALLDELKALTAEL
	19.04
	5.6

	
	HLA-DRB1*01:01
	3
	11
	25
	15
	LKALTAELK
	LLDELKALTAELKVY
	19.75
	5.9

	
	HLA-DRB1*13:01
	1
	29
	43
	15
	LLALLRSER
	QEELLALLRSERIVL
	19.92
	0.77

	
	HLA-DRB1*15:01
	1
	29
	43
	15
	LALLRSERI
	QEELLALLRSERIVL
	19.98
	0.49

	
	HLA-DRB1*13:01
	1
	31
	45
	15
	LLRSERIVL
	ELLALLRSERIVLAH
	22.84
	1.1

	
	HLA-DRB1*15:01
	1
	31
	45
	15
	LALLRSERI
	ELLALLRSERIVLAH
	22.97
	0.62

	
	HLA-DRB1*15:01
	2
	35
	49
	15
	VSAYFSLHG
	REFLVSAYFSLHGRL
	23.14
	0.64

	
	HLA-DRB1*01:01
	1
	39
	53
	15
	VLAHAGQPL
	ERIVLAHAGQPLSEA
	23.55
	7.1

	
	HLA-DRB1*01:01
	3
	12
	26
	15
	LKALTAELK
	LDELKALTAELKVYS
	23.98
	7.3

	
	HLA-DRB1*03:01
	5
	18
	32
	15
	LLNDTSSRY
	KTTLLNDTSSRYNSA
	24.01
	0.24

	
	HLA-DRB1*01:01
	1
	38
	52
	15
	VLAHAGQPL
	SERIVLAHAGQPLSE
	24.07
	7.3

	
	HLA-DRB1*01:01
	1
	37
	51
	15
	VLAHAGQPL
	RSERIVLAHAGQPLS
	24.13
	7.3

	
	HLA-DRB1*15:01
	2
	36
	50
	15
	VSAYFSLHG
	EFLVSAYFSLHGRLD
	24.29
	0.7

	
	HLA-DRB1*01:01
	3
	27
	41
	15
	INAALSAKQ
	VIQSQINAALSAKQG
	24.54
	7.5

	
	HLA-DRB1*15:01
	5
	37
	51
	15
	IQKYDSVLR
	NRFIQKYDSVLRDIL
	25.33
	0.72

	
	HLA-DRB1*07:01
	1
	30
	44
	15
	LALLRSERI
	EELLALLRSERIVLA
	25.58
	1.8

	
	HLA-DRB1*03:01
	5
	17
	31
	15
	LLNDTSSRY
	EKTTLLNDTSSRYNS
	26.45
	0.28

	
	HLA-DRB1*15:01
	5
	38
	52
	15
	IQKYDSVLR
	RFIQKYDSVLRDILS
	26.8
	0.73

	
	HLA-DRB1*01:01
	3
	29
	43
	15
	INAALSAKQ
	QSQINAALSAKQGIR
	27.06
	8.4

	
	HLA-DRB1*07:01
	1
	29
	43
	15
	LALLRSERI
	QEELLALLRSERIVL
	27.54
	1.9

	
	HLA-DRB1*13:01
	1
	28
	42
	15
	LLALLRSER
	EQEELLALLRSERIV
	28.56
	1.8

	
	HLA-DRB1*01:01
	2
	39
	53
	15
	YFSLHGRLD
	VSAYFSLHGRLDEDV
	28.56
	8.8

	
	HLA-DRB1*01:01
	1
	40
	54
	15
	VLAHAGQPL
	RIVLAHAGQPLSEAQ
	28.71
	8.8

	
	HLA-DRB1*13:01
	1
	32
	46
	15
	LLRSERIVL
	LLALLRSERIVLAHA
	28.84
	1.8

	
	HLA-DRB1*15:01
	1
	28
	42
	15
	LALLRSERI
	EQEELLALLRSERIV
	28.9
	0.88

	
	HLA-DRB1*01:01
	2
	37
	51
	15
	YFSLHGRLD
	FLVSAYFSLHGRLDE
	29.36
	9

	
	HLA-DRB1*15:01
	2
	34
	48
	15
	VSAYFSLHG
	LREFLVSAYFSLHGR
	29.52
	0.97

	
	HLA-DRB1*03:01
	5
	16
	30
	15
	LLNDTSSRY
	NEKTTLLNDTSSRYN
	29.68
	0.35

	
	HLA-DRB1*07:01
	1
	28
	42
	15
	LALLRSERI
	EQEELLALLRSERIV
	30.39
	2.3

	
	HLA-DRB1*01:01
	3
	30
	44
	15
	INAALSAKQ
	SQINAALSAKQGIRI
	30.74
	9.4

	
	HLA-DRB1*03:01
	5
	19
	33
	15
	LLNDTSSRY
	TTLLNDTSSRYNSAV
	31.48
	0.44

	
	HLA-DRB1*15:01
	2
	37
	51
	15
	VSAYFSLHG
	FLVSAYFSLHGRLDE
	31.48
	1.2

	
	HLA-DRB1*15:01
	5
	36
	50
	15
	IQKYDSVLR
	LNRFIQKYDSVLRDI
	31.5
	1.2

	
	HLA-DRB1*01:01
	1
	10
	24
	15
	LDELLAASA
	RELFLDELLAASAAP
	32.17
	9.8

	
	HLA-DRB1*01:01
	3
	7
	21
	15
	LDELKALTA
	KRKALLDELKALTAE
	32.29
	9.8

	
	HLA-DRB1*01:01
	3
	13
	27
	15
	LKALTAELK
	DELKALTAELKVYSV
	33.19
	11

	
	HLA-DRB1*01:01
	3
	28
	42
	15
	INAALSAKQ
	IQSQINAALSAKQGI
	33.66
	11

	
	HLA-DRB1*15:01
	3
	25
	39
	15
	IQSQINAAL
	YSVIQSQINAALSAK
	34.11
	1.3

	
	HLA-DRB1*01:01
	4
	6
	20
	15
	YALLSNLDT
	WKDSPEYALLSNLDT
	35.29
	11

	
	HLA-DRB1*07:01
	1
	31
	45
	15
	LALLRSERI
	ELLALLRSERIVLAH
	36.94
	2.8

	
	HLA-DRB1*01:01
	5
	26
	40
	15
	YNSAVEALN
	SSRYNSAVEALNRFI
	37.55
	12

	
	HLA-DRB1*13:01
	1
	33
	47
	15
	LLRSERIVL
	LALLRSERIVLAHAG
	38.11
	3

	
	HLA-DRB1*04:01
	3
	22
	36
	15
	YSVIQSQIN
	LKVYSVIQSQINAAL
	38.15
	0.76

	
	HLA-DRB1*01:01
	3
	14
	28
	15
	LKALTAELK
	ELKALTAELKVYSVI
	38.2
	12

	
	HLA-DRB1*01:01
	2
	38
	52
	15
	YFSLHGRLD
	LVSAYFSLHGRLDED
	38.42
	12

	
	HLA-DRB1*01:01
	1
	34
	48
	15
	LRSERIVLA
	ALLRSERIVLAHAGQ
	38.76
	12

	
	HLA-DRB1*01:01
	2
	36
	50
	15
	YFSLHGRLD
	EFLVSAYFSLHGRLD
	38.9
	12

	
	HLA-DRB1*01:01
	3
	19
	33
	15
	LKVYSVIQS
	TAELKVYSVIQSQIN
	38.91
	12

	
	HLA-DRB1*01:01
	2
	40
	54
	15
	YFSLHGRLD
	SAYFSLHGRLDEDVI
	39.17
	13

	
	HLA-DRB1*01:01
	5
	27
	41
	15
	YNSAVEALN
	SRYNSAVEALNRFIQ
	40.39
	13

	
	HLA-DRB1*04:01
	3
	23
	37
	15
	YSVIQSQIN
	KVYSVIQSQINAALS
	40.45
	0.84

	
	HLA-DRB1*15:01
	5
	35
	49
	15
	IQKYDSVLR
	ALNRFIQKYDSVLRD
	40.52
	1.8

	
	HLA-DRB1*01:01
	3
	31
	45
	15
	LSAKQGIRI
	QINAALSAKQGIRID
	40.54
	13

	
	HLA-DRB1*01:01
	1
	36
	50
	15
	IVLAHAGQP
	LRSERIVLAHAGQPL
	41.19
	13

	
	HLA-DRB1*04:01
	3
	21
	35
	15
	YSVIQSQIN
	ELKVYSVIQSQINAA
	41.34
	0.91

	
	HLA-DRB1*07:01
	1
	27
	41
	15
	LALLRSERI
	AEQEELLALLRSERI
	42.26
	3.3

	
	HLA-DRB1*15:01
	1
	32
	46
	15
	LALLRSERI
	LLALLRSERIVLAHA
	43.08
	2

	
	HLA-DRB1*15:01
	3
	19
	33
	15
	LKVYSVIQS
	TAELKVYSVIQSQIN
	43.89
	2.1

	
	HLA-DRB1*15:01
	5
	34
	48
	15
	IQKYDSVLR
	EALNRFIQKYDSVLR
	44.02
	2.1

	
	HLA-DRB1*01:01
	1
	9
	23
	15
	LDELLAASA
	ARELFLDELLAASAA
	44.39
	14

	
	HLA-DRB1*04:01
	4
	8
	22
	15
	YALLSNLDT
	DSPEYALLSNLDTFS
	46.67
	1.3

	
	HLA-DRB1*15:01
	3
	20
	34
	15
	LKVYSVIQS
	AELKVYSVIQSQINA
	46.95
	2.3

	
	HLA-DRB1*01:01
	2
	35
	49
	15
	FLVSAYFSL
	REFLVSAYFSLHGRL
	47.13
	15

	
	HLA-DRB1*13:01
	1
	27
	41
	15
	LLALLRSER
	AEQEELLALLRSERI
	47.52
	4.2

	
	HLA-DRB1*15:01
	3
	24
	38
	15
	IQSQINAAL
	VYSVIQSQINAALSA
	48.01
	2.4

	
	HLA-DRB1*15:01
	3
	18
	32
	15
	LKVYSVIQS
	LTAELKVYSVIQSQI
	49.02
	2.5

	
	HLA-DRB1*13:01
	3
	25
	39
	15
	IQSQINAAL
	YSVIQSQINAALSAK
	49.48
	4.5

	
	HLA-DRB1*04:01
	4
	9
	23
	15
	YALLSNLDT
	SPEYALLSNLDTFSG
	50.41
	1.4

	
	HLA-DRB1*15:01
	1
	39
	53
	15
	VLAHAGQPL
	ERIVLAHAGQPLSEA
	50.42
	2.6

	
	HLA-DRB1*15:01
	1
	40
	54
	15
	VLAHAGQPL
	RIVLAHAGQPLSEAQ
	50.73
	2.6

	
	HLA-DRB1*04:01
	3
	20
	34
	15
	YSVIQSQIN
	AELKVYSVIQSQINA
	50.88
	1.4

	OprE
	HLA-DRB1*01:01
	6
	4
	18
	15
	FSGLFTYTV
	NRAFSGLFTYTVSGH
	10.14
	2.1

	
	HLA-DRB1*01:01
	6
	3
	17
	15
	FSGLFTYTV
	DNRAFSGLFTYTVSG
	12.13
	2.7

	
	HLA-DRB1*01:01
	6
	5
	19
	15
	FSGLFTYTV
	RAFSGLFTYTVSGHS
	12.62
	2.9

	
	HLA-DRB1*01:01
	1
	8
	22
	15
	LALAITAGT
	KSRLALAITAGTLGA
	14.27
	3.7

	
	HLA-DRB1*07:01
	8
	26
	40
	15
	LIVSYTLPL
	QDENRLIVSYTLPLL
	14.68
	0.71

	
	HLA-DRB1*01:01
	6
	2
	16
	15
	FSGLFTYTV
	VDNRAFSGLFTYTVS
	16.02
	4.4

	
	HLA-DRB1*07:01
	8
	25
	39
	15
	LIVSYTLPL
	DQDENRLIVSYTLPL
	16.06
	0.88

	
	HLA-DRB1*01:01
	1
	7
	21
	15
	LALAITAGT
	NKSRLALAITAGTLG
	17.89
	5.2

	
	HLA-DRB1*01:01
	1
	9
	23
	15
	LAITAGTLG
	SRLALAITAGTLGAL
	18.93
	5.6

	
	HLA-DRB1*03:01
	4
	43
	57
	15
	VNKDLTLQY
	GDYKVNKDLTLQYYY
	19.53
	0.14

	
	HLA-DRB1*15:01
	2
	6
	20
	15
	ILNYQSGFT
	QGFILNYQSGFTQGT
	19.8
	0.49

	
	HLA-DRB1*15:01
	2
	5
	19
	15
	ILNYQSGFT
	GQGFILNYQSGFTQG
	20.26
	0.5

	
	HLA-DRB1*01:01
	1
	10
	24
	15
	LAITAGTLG
	RLALAITAGTLGALA
	20.26
	6.1

	
	HLA-DRB1*03:01
	4
	45
	59
	15
	VNKDLTLQY
	YKVNKDLTLQYYYGN
	20.6
	0.16

	
	HLA-DRB1*01:01
	1
	6
	20
	15
	LALAITAGT
	INKSRLALAITAGTL
	20.99
	6.3

	
	HLA-DRB1*01:01
	6
	8
	22
	15
	FTYTVSGHS
	SGLFTYTVSGHSIGA
	21.32
	6.4

	
	HLA-DRB1*01:01
	6
	6
	20
	15
	FTYTVSGHS
	AFSGLFTYTVSGHSI
	21.35
	6.4

	
	HLA-DRB1*03:01
	4
	44
	58
	15
	VNKDLTLQY
	DYKVNKDLTLQYYYG
	21.38
	0.17

	
	HLA-DRB1*15:01
	2
	4
	18
	15
	ILNYQSGFT
	WGQGFILNYQSGFTQ
	21.71
	0.56

	
	HLA-DRB1*15:01
	2
	7
	21
	15
	ILNYQSGFT
	GFILNYQSGFTQGTV
	22.47
	0.6

	
	HLA-DRB1*01:01
	8
	26
	40
	15
	LIVSYTLPL
	QDENRLIVSYTLPLL
	24.05
	7.3

	
	HLA-DRB1*07:01
	6
	6
	20
	15
	FTYTVSGHS
	AFSGLFTYTVSGHSI
	25.22
	1.7

	
	HLA-DRB1*01:01
	8
	6
	20
	15
	FRSGLPAAG
	KNASFRSGLPAAGSS
	25.22
	7.7

	
	HLA-DRB1*01:01
	8
	7
	21
	15
	FRSGLPAAG
	NASFRSGLPAAGSSN
	25.25
	7.7

	
	HLA-DRB1*01:01
	6
	9
	23
	15
	FTYTVSGHS
	GLFTYTVSGHSIGAG
	25.57
	7.9

	
	HLA-DRB1*03:01
	4
	42
	56
	15
	VNKDLTLQY
	GGDYKVNKDLTLQYY
	25.68
	0.26

	
	HLA-DRB1*15:01
	8
	26
	40
	15
	IVSYTLPLL
	QDENRLIVSYTLPLL
	26.34
	0.73

	
	HLA-DRB1*03:01
	6
	45
	59
	15
	LITDVQIGK
	TAYLITDVQIGKFQR
	26.73
	0.28

	
	HLA-DRB1*01:01
	6
	7
	21
	15
	FTYTVSGHS
	FSGLFTYTVSGHSIG
	27.3
	8.5

	
	HLA-DRB1*01:01
	8
	8
	22
	15
	FRSGLPAAG
	ASFRSGLPAAGSSNN
	27.96
	8.6

	
	HLA-DRB1*01:01
	1
	5
	19
	15
	SRLALAITA
	KINKSRLALAITAGT
	28.26
	8.7

	
	HLA-DRB1*01:01
	1
	4
	18
	15
	INKSRLALA
	RKINKSRLALAITAG
	28.68
	8.8

	
	HLA-DRB1*01:01
	1
	3
	17
	15
	INKSRLALA
	SRKINKSRLALAITA
	28.74
	8.8

	
	HLA-DRB1*01:01
	5
	5
	19
	15
	LGLIHNWQI
	KQHFLGLIHNWQIGP
	29.34
	9

	
	HLA-DRB1*04:01
	1
	42
	56
	15
	FYINTDNRN
	LRNFYINTDNRNGTA
	29.44
	0.35

	
	HLA-DRB1*07:01
	6
	8
	22
	15
	FTYTVSGHS
	SGLFTYTVSGHSIGA
	29.54
	2.2

	
	HLA-DRB1*07:01
	6
	7
	21
	15
	FTYTVSGHS
	FSGLFTYTVSGHSIG
	30.8
	2.3

	
	HLA-DRB1*01:01
	5
	6
	20
	15
	LGLIHNWQI
	QHFLGLIHNWQIGPG
	31.67
	9.6

	
	HLA-DRB1*07:01
	6
	5
	19
	15
	FTYTVSGHS
	RAFSGLFTYTVSGHS
	32.54
	2.4

	
	HLA-DRB1*01:01
	8
	5
	19
	15
	FRSGLPAAG
	WKNASFRSGLPAAGS
	33.11
	11

	
	HLA-DRB1*01:01
	2
	23
	37
	15
	ALGLLGVRL
	FGVDALGLLGVRLDG
	33.57
	11

	
	HLA-DRB1*03:01
	6
	44
	58
	15
	LITDVQIGK
	STAYLITDVQIGKFQ
	33.63
	0.47

	
	HLA-DRB1*01:01
	5
	4
	18
	15
	FLGLIHNWQ
	YKQHFLGLIHNWQIG
	33.9
	11

	
	HLA-DRB1*01:01
	3
	21
	35
	15
	YGTLQPKLP
	EFRYGTLQPKLPVVT
	34.35
	11

	
	HLA-DRB1*01:01
	7
	22
	36
	15
	TIYLSGDKI
	TFNTIYLSGDKIKTA
	34.71
	11

	
	HLA-DRB1*01:01
	6
	10
	24
	15
	YTVSGHSIG
	LFTYTVSGHSIGAGY
	34.95
	11

	
	HLA-DRB1*04:01
	1
	41
	55
	15
	FYINTDNRN
	TLRNFYINTDNRNGT
	35.01
	0.6

	
	HLA-DRB1*03:01
	6
	46
	60
	15
	LITDVQIGK
	AYLITDVQIGKFQRA
	35.33
	0.53

	
	HLA-DRB1*07:01
	6
	9
	23
	15
	FTYTVSGHS
	GLFTYTVSGHSIGAG
	35.82
	2.7

	
	HLA-DRB1*01:01
	4
	17
	31
	15
	LSIAGANGS
	NRSLSIAGANGSSAS
	36
	12

	
	HLA-DRB1*01:01
	3
	20
	34
	15
	YGTLQPKLP
	TEFRYGTLQPKLPVV
	36.95
	12

	
	HLA-DRB1*13:01
	1
	2
	16
	15
	INKSRLALA
	KSRKINKSRLALAIT
	37.11
	2.9

	
	HLA-DRB1*01:01
	2
	24
	38
	15
	ALGLLGVRL
	GVDALGLLGVRLDGG
	37.43
	12

	
	HLA-DRB1*13:01
	1
	3
	17
	15
	INKSRLALA
	SRKINKSRLALAITA
	37.88
	3

	
	HLA-DRB1*01:01
	2
	22
	36
	15
	ALGLLGVRL
	GFGVDALGLLGVRLD
	37.92
	12

	
	HLA-DRB1*01:01
	1
	2
	16
	15
	INKSRLALA
	KSRKINKSRLALAIT
	38.06
	12

	
	HLA-DRB1*13:01
	1
	1
	15
	15
	KINKSRLAL
	MKSRKINKSRLALAI
	38.25
	3

	
	HLA-DRB1*11:01
	5
	5
	19
	15
	FLGLIHNWQ
	KQHFLGLIHNWQIGP
	39.17
	2.1

	
	HLA-DRB1*04:01
	1
	43
	57
	15
	YINTDNRNG
	RNFYINTDNRNGTAS
	39.18
	0.79

	
	HLA-DRB1*15:01
	2
	8
	22
	15
	ILNYQSGFT
	FILNYQSGFTQGTVG
	39.83
	1.7

	
	HLA-DRB1*01:01
	6
	1
	15
	15
	FSGLFTYTV
	EVDNRAFSGLFTYTV
	40.3
	13

	
	HLA-DRB1*01:01
	3
	22
	36
	15
	YGTLQPKLP
	FRYGTLQPKLPVVTY
	40.31
	13

	
	HLA-DRB1*01:01
	8
	25
	39
	15
	NRLIVSYTL
	DQDENRLIVSYTLPL
	40.61
	13

	
	HLA-DRB1*01:01
	1
	19
	33
	15
	ALAQQAVAA
	TLGALAQQAVAAGFI
	40.75
	13

	
	HLA-DRB1*01:01
	7
	23
	37
	15
	TIYLSGDKI
	FNTIYLSGDKIKTAR
	40.77
	13

	
	HLA-DRB1*15:01
	5
	5
	19
	15
	LGLIHNWQI
	KQHFLGLIHNWQIGP
	40.89
	1.8

	
	HLA-DRB1*03:01
	4
	46
	60
	15
	VNKDLTLQY
	KVNKDLTLQYYYGNL
	40.93
	0.72

	
	HLA-DRB1*15:01
	5
	6
	20
	15
	LGLIHNWQI
	QHFLGLIHNWQIGPG
	41.61
	1.8

	
	HLA-DRB1*01:01
	2
	25
	39
	15
	ALGLLGVRL
	VDALGLLGVRLDGGG
	42.45
	13

	
	HLA-DRB1*11:01
	5
	4
	18
	15
	FLGLIHNWQ
	YKQHFLGLIHNWQIG
	42.6
	2.3

	
	HLA-DRB1*03:01
	6
	43
	57
	15
	LITDVQIGK
	GSTAYLITDVQIGKF
	42.99
	0.78

	
	HLA-DRB1*01:01
	4
	18
	32
	15
	LSIAGANGS
	RSLSIAGANGSSASS
	45.36
	14

	
	HLA-DRB1*04:01
	1
	40
	54
	15
	FYINTDNRN
	LTLRNFYINTDNRNG
	45.37
	1.2

	
	HLA-DRB1*01:01
	7
	21
	35
	15
	TIYLSGDKI
	LTFNTIYLSGDKIKT
	47.3
	15

	
	HLA-DRB1*01:01
	4
	16
	30
	15
	LSIAGANGS
	DNRSLSIAGANGSSA
	47.48
	15

	
	HLA-DRB1*01:01
	5
	3
	17
	15
	FLGLIHNWQ
	FYKQHFLGLIHNWQI
	47.53
	15

	
	HLA-DRB1*01:01
	1
	1
	15
	15
	INKSRLALA
	MKSRKINKSRLALAI
	47.62
	15

	
	HLA-DRB1*15:01
	3
	30
	44
	15
	VVTYNDGRL
	KLPVVTYNDGRLLPV
	47.9
	2.4

	
	HLA-DRB1*01:01
	3
	3
	17
	15
	FASLGLTAK
	VHDFASLGLTAKAKV
	48.09
	15

	
	HLA-DRB1*01:01
	1
	11
	25
	15
	LAITAGTLG
	LALAITAGTLGALAQ
	48.49
	15

	
	HLA-DRB1*01:01
	1
	18
	32
	15
	LGALAQQAV
	GTLGALAQQAVAAGF
	49.08
	15

	
	HLA-DRB1*11:01
	6
	8
	22
	15
	FTYTVSGHS
	SGLFTYTVSGHSIGA
	49.33
	2.8

	
	HLA-DRB1*13:01
	1
	4
	18
	15
	INKSRLALA
	RKINKSRLALAITAG
	50.68
	4.7

	CupC2
	HLA-DRB1*13:01
	3
	3
	17
	15
	IALRQRIKV
	TLQIALRQRIKVFYR
	9.1
	0.07

	
	HLA-DRB1*13:01
	3
	2
	16
	15
	IALRQRIKV
	NTLQIALRQRIKVFY
	9.87
	0.09

	
	HLA-DRB1*13:01
	3
	4
	18
	15
	LRQRIKVFY
	LQIALRQRIKVFYRP
	10.41
	0.1

	
	HLA-DRB1*13:01
	3
	1
	15
	15
	IALRQRIKV
	ANTLQIALRQRIKVF
	10.59
	0.13

	
	HLA-DRB1*01:01
	2
	11
	25
	15
	FVITPALSR
	VPFVITPALSRLGGN
	14.93
	4

	
	HLA-DRB1*13:01
	3
	5
	19
	15
	LRQRIKVFY
	QIALRQRIKVFYRPD
	15.09
	0.39

	
	HLA-DRB1*01:01
	2
	12
	26
	15
	ITPALSRLG
	PFVITPALSRLGGNK
	15.45
	4.2

	
	HLA-DRB1*01:01
	2
	10
	24
	15
	FVITPALSR
	EVPFVITPALSRLGG
	16.7
	4.7

	
	HLA-DRB1*01:01
	2
	9
	23
	15
	FVITPALSR
	REVPFVITPALSRLG
	17.72
	5.1

	
	HLA-DRB1*01:01
	1
	15
	29
	15
	FSTLANAGI
	LLLFSTLANAGITLG
	18.16
	5.3

	
	HLA-DRB1*01:01
	1
	16
	30
	15
	FSTLANAGI
	LLFSTLANAGITLGG
	18.39
	5.3

	
	HLA-DRB1*01:01
	2
	8
	22
	15
	FVITPALSR
	KREVPFVITPALSRL
	18.89
	5.6

	
	HLA-DRB1*01:01
	2
	13
	27
	15
	ITPALSRLG
	FVITPALSRLGGNKQ
	20.4
	6.1

	
	HLA-DRB1*01:01
	3
	33
	47
	15
	LVRQGGKSV
	NWRLVRQGGKSVVEV
	20.73
	6.2

	
	HLA-DRB1*01:01
	1
	13
	27
	15
	FSTLANAGI
	GILLLFSTLANAGIT
	21.06
	6.3

	
	HLA-DRB1*01:01
	1
	31
	45
	15
	VLQAPAKEA
	TRVVLQAPAKEAAIL
	23.25
	7.1

	
	HLA-DRB1*01:01
	1
	14
	28
	15
	FSTLANAGI
	ILLLFSTLANAGITL
	23.39
	7.1

	
	HLA-DRB1*01:01
	1
	23
	37
	15
	ITLGGTRVV
	NAGITLGGTRVVLQA
	24.12
	7.3

	
	HLA-DRB1*01:01
	1
	22
	36
	15
	GITLGGTRV
	ANAGITLGGTRVVLQ
	25.67
	7.9

	
	HLA-DRB1*01:01
	3
	34
	48
	15
	LVRQGGKSV
	WRLVRQGGKSVVEVS
	26.3
	8.1

	
	HLA-DRB1*01:01
	1
	17
	31
	15
	FSTLANAGI
	LFSTLANAGITLGGT
	27.12
	8.4

	
	HLA-DRB1*01:01
	3
	32
	46
	15
	LVRQGGKSV
	LNWRLVRQGGKSVVE
	28.45
	8.7

	
	HLA-DRB1*01:01
	1
	12
	26
	15
	ILLLFSTLA
	GGILLLFSTLANAGI
	30.16
	9.3

	
	HLA-DRB1*01:01
	1
	32
	46
	15
	VLQAPAKEA
	RVVLQAPAKEAAILV
	30.81
	9.4

	
	HLA-DRB1*13:01
	3
	6
	20
	15
	LRQRIKVFY
	IALRQRIKVFYRPDN
	30.87
	2.2

	
	HLA-DRB1*13:01
	2
	11
	25
	15
	FVITPALSR
	VPFVITPALSRLGGN
	31.25
	2.2

	
	HLA-DRB1*13:01
	2
	12
	26
	15
	ITPALSRLG
	PFVITPALSRLGGNK
	31.57
	2.3

	
	HLA-DRB1*01:01
	1
	30
	44
	15
	VLQAPAKEA
	GTRVVLQAPAKEAAI
	31.68
	9.6

	
	HLA-DRB1*01:01
	2
	7
	21
	15
	FVITPALSR
	DKREVPFVITPALSR
	32.91
	10

	
	HLA-DRB1*01:01
	1
	24
	38
	15
	ITLGGTRVV
	AGITLGGTRVVLQAP
	32.97
	11

	
	HLA-DRB1*01:01
	1
	21
	35
	15
	GITLGGTRV
	LANAGITLGGTRVVL
	33.37
	11

	
	HLA-DRB1*01:01
	3
	31
	45
	15
	LVRQGGKSV
	KLNWRLVRQGGKSVV
	33.84
	11

	
	HLA-DRB1*04:01
	4
	7
	21
	15
	YVVDADMVA
	ASYVVDADMVAPKSS
	34.03
	0.57

	
	HLA-DRB1*07:01
	2
	8
	22
	15
	FVITPALSR
	KREVPFVITPALSRL
	35.05
	2.7

	
	HLA-DRB1*04:01
	4
	6
	20
	15
	YVVDADMVA
	NASYVVDADMVAPKS
	35.98
	0.67

	
	HLA-DRB1*13:01
	2
	10
	24
	15
	FVITPALSR
	EVPFVITPALSRLGG
	36.16
	2.9

	
	HLA-DRB1*07:01
	2
	9
	23
	15
	FVITPALSR
	REVPFVITPALSRLG
	36.67
	2.8

	
	HLA-DRB1*13:01
	2
	9
	23
	15
	FVITPALSR
	REVPFVITPALSRLG
	37.35
	3

	
	HLA-DRB1*04:01
	4
	5
	19
	15
	YVVDADMVA
	GNASYVVDADMVAPK
	37.88
	0.75

	
	HLA-DRB1*11:01
	2
	11
	25
	15
	FVITPALSR
	VPFVITPALSRLGGN
	39.64
	2.1

	
	HLA-DRB1*11:01
	3
	3
	17
	15
	IALRQRIKV
	TLQIALRQRIKVFYR
	42.27
	2.3

	
	HLA-DRB1*11:01
	2
	12
	26
	15
	ITPALSRLG
	PFVITPALSRLGGNK
	44.19
	2.4

	
	HLA-DRB1*11:01
	2
	10
	24
	15
	FVITPALSR
	EVPFVITPALSRLGG
	44.23
	2.4

	
	HLA-DRB1*07:01
	2
	11
	25
	15
	FVITPALSR
	VPFVITPALSRLGGN
	44.31
	3.6

	
	HLA-DRB1*13:01
	2
	8
	22
	15
	FVITPALSR
	KREVPFVITPALSRL
	44.32
	3.8

	
	HLA-DRB1*11:01
	3
	1
	15
	15
	LQIALRQRI
	ANTLQIALRQRIKVF
	44.44
	2.5

	
	HLA-DRB1*11:01
	3
	2
	16
	15
	IALRQRIKV
	NTLQIALRQRIKVFY
	45.15
	2.5

	
	HLA-DRB1*07:01
	2
	10
	24
	15
	FVITPALSR
	EVPFVITPALSRLGG
	45.55
	3.8

	
	HLA-DRB1*11:01
	2
	9
	23
	15
	FVITPALSR
	REVPFVITPALSRLG
	46.58
	2.6

	
	HLA-DRB1*07:01
	2
	7
	21
	15
	FVITPALSR
	DKREVPFVITPALSR
	46.6
	3.9

	
	HLA-DRB1*04:01
	4
	8
	22
	15
	YVVDADMVA
	SYVVDADMVAPKSSR
	46.87
	1.3

	
	HLA-DRB1*01:01
	2
	14
	28
	15
	LSRLGGNKQ
	VITPALSRLGGNKQQ
	47.18
	15

	
	HLA-DRB1*13:01
	2
	13
	27
	15
	ITPALSRLG
	FVITPALSRLGGNKQ
	49.76
	4.5

	
	HLA-DRB1*11:01
	2
	8
	22
	15
	FVITPALSR
	KREVPFVITPALSRL
	49.78
	2.8
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