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Table S1 Amino acid residues combinations with positive BLOSUM scores. 

 

Table S2 Results of a BLAST analysis between DRB1*01:01, DQB1*02:01 and DPB1*01:01 sequences. 

 

Residues BLOSUM Residues BLOSUM

A-S +1 I-M +1

D-E +2 I-V +3

D-N +1 K-Q +1

D-T +1 K-R +2

E-K +1 L-M +2

E-Q +2 L-V +1

F-W +1 M-V +1

F-Y +3 N-S +1

G-T +1 P-T +1

H-N +1 Q-R +1

H-Y +2 S-T +1

I-L +2 W-Y +2

DRB1*01:01 vs DQB1*02:01 p=3e-100 Identities: 130/190 (68%) Positives: 152/190 (80%) Gaps:0/190

1 GDTRPRF LWQLKF ECHF FNGTERVRL L ERC I YNQEESVRFDSDVGEYRAVTDLGRPDAEYWNSQ

D + F + +Q K C +F NGTERVRL + R I YN +EE VRFDSDVGE +RAVT LG P AEYWNSQ

1 RDSPEDFVYQFKGMCYF TNGTERVRLVSRS I YNREE I VRFDSDVGEFRAVTL LGL PAAEYWNSQ

65 KDL L EQRRAAVDTYCRHNYGVGESF TVQRRVEPKVTVYPSKTQPLQHHNL LVCSVSGFYPGS I

KD +L E + +RAAVD CRHNY + T +QRRVEP VT + PS +T + L HHNL LVCSV + FYP I

65 KD I L ERKRAAVDRVCRHNYQL ELRTTLQRRVEPTVT I SPSRTEALNHHNL LVCSVTDFYPAQ I

128 EVRWFRNGQEEKAGVVSTGL I +NGDWTFQTLVML ETVPRSGEVYTCQVEHPSVTSPL TVEWRA

+VRWFRN QEE AGVVST L I NGDWTFQ LVML E P + G +VYTC VEHPS + SP +TVEWRA

128 KVRWFRNDQEETAGVVSTPL I RNGDWTFQ I LVML EMTPQRGDVYTCHVEHPSLQSP I TVEWRA

DRB1*01:01 vs DPB1*01:01 p=8e-95 Identities: 127/190 (67%) Positives: 151/190 (79%) Gaps:3/190

1 GDTRPRF LWQLKF ECHF FNGTERVRL L ERC I YNQEESVRFDSDVGEYRAVTDLGRPDAEYWNSQKD

T + + + +Q +EC FNGT +R L ER I YN +EE RFDSDVGE +RAVT LGRP AEYWNSQKD

1 RATPENYVYQGRQECYAFNGTQRx x F L ERY I YNREEYARFDSDVGEFRAVTELGRPAAEYWNSQKD

67 L L EQRRAAVDTYCRHNYGVGESF TVQRRVEPKVTVYPSKTQPLQHHNL LVCSVSGFYPGS I EV

+L E + +RA D CRHNY + E + T +QRRV +PKV V PSK PLQHHNL LVC V + FYPGS I +V

65 I L EEKRAVPDRVCRHNYEL +EAVTLQRRVQPKVNVSPSKKGPLQHHNL LVCHVTDFYPGS I QV

130 RWFRNGQEEKAGVVSTGL I QNGDWTFQTLVML ETVPRSGEVYTCQVEHPSVTSPL TVEWRA

RWF NGQEE AGVVST L I +NGDWTF LVML E P + G +VY CQVEH S + SP +TVEW A

128 RWF LNGQEETAGVVSTNL I RNGDWTF x I LVML EMTPQQGDVY I CQVEHTSLDSPVTVEWKA

DQB1*02:01 vs DPB1*01:01 p=8e-103 Identities: 138/190 (73%) Positives: 152/190 (80%) Gaps:3/190

1 RDSPEDFVYQFKGMCYF TNGTERVRLVSRS I YNREE I VRFDSDVGEFRAVTL LGL PAAEYWNSQ

R +PE + +VYQ + CY NGT +R + R I YNREE RFDSDVGEFRAVT LG PAAEYWNSQ

1 RATPENYVYQGRQECYAFNGTQRx x F L ERY I YNREEYARFDSDVGEFRAVTELGRPAAEYWNSQ

65 KD I L ERKRAAVDRVCRHNYQL ELRTTLQRRVEPTVT I SPSRTEALNHHNL LVCSVTDFYPAQ

KD I L E KRA DRVCRHNY +L + TLQRRV +P V +SPS L HHNL LVC VTDFYP

63 KD I L EEKRAVPDRVCRHNYELDEAVTLQRRVQPKVNVSPSKKGPLQHHNL LVCHVTDFYPGS

127 I KVRWFRNDQEETAGVVSTPL I RNGDWTFQ I LVML EMTPQRGDVYTCHVEHPSLQSP I TVEWRA

I +VRWF N QEETAGVVST L I RNGDWTF I LVML EMTPQ +GDVY C VEH SL SP +TVEW A

125 I QVRWF LNGQEETAGVVSTNL I RNGDWTF x I LVML EMTPQQGDVY I CQVEHTSLDSPVTVEWKA
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Table S3 Results of a BLAST analysis between DRA1*01:01, DQA1*01:01 and DPA1*01:03 sequences. 
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Table S4 Allele sharing between interlocus class II eplets and amino acid residues within a 

3.5 Ångstrom radius. 

 

 

 

14 24 25 26 27 40 42

E V R Residue V F S Eplet

DRB1*03:01 - - - 26Y - - - rq26Y

DRB1*09:01 - - - 26Y - - - rq26Y

DRB3*01:01 - - - 26Y - - - rq26Y

DQB1*03:01 M - - 26Y - - - rq26Y

DQB1*06:01 M - - 26Y - - - rq26Y

30 35 36 3738 39 48 50 54

Y E E Residues R R V G Eplet

DRB1*07:01 L - - 37F38V - - - - rp37FV

DRB1*14:01 - - - 37F38V - - - - rp37FV

DRB1*14:54 - - - 37F38V - - - - rp37FV

DRB3*03:01 - - - 37F38V - - - - rp37FV

DPB1*02:01 - - - 37F38V - - - - rp37FV

DPB1*03:01 - - - 37F38V - - - - rp37FV

DPB1*04:02 - - - 37F38V - - - - rp37FV

DPB1*06:01 - - - 37F38V - - - - rp37FV

DPB1*08:01 - - - 37F38V - - - - rp37FV

DPB1*09:01 - - - 37F38V - - - - rp37FV

DPB1*10:01 - - - 37F38V - - - - rp37FV

DPB1*14:01 - - - 37F38V - - - - rp37FV

DPB1*16:01         - - - 37F38V - - - - rp37FV

DPB1*17:01 - - - 37F38V - - - - rp37FV

DPB1*18:01 - - - 37F38V - - - - rp37FV

DPB1*19:01 - - - 37F38V - - - - rp37FV

DPB1*20:01 - - - 37F38V - - - - rp37FV

DPB1*23:01 - - - 37F38V - - - - rp37FV

30 35 36 3738 39 48 50 54

Y E E Residues R R V G Eplet

DRB1*10:01 R - - 37Y38A - - - - rqp37YA

DRB3*02:02 H* - - 37Y38A - - - - rqp37YA

DRB4*01:01 - - - 37Y38A - Q* - - rqp37YA

DRB4*01:03 - - - 37Y38A - Q* - - rqp37YA

DQB1*03:01 - - - 37Y38A - - - - rqp37YA

DQB1*03:02 - - - 37Y38A - - - - rqp37YA

DQB1*03:03 - - - 37Y38A - - - - rqp37YA

DQB1*04:01 - - - 37Y38A - - - - rqp37YA

DQB1*04:02 - - - 37Y38A - - - - rqp37YA

DQB1*06:02 - - - 37Y38A - - - - rqp37YA

DQB1*06:03 H* - - 37Y38A - - - - rqp37YA

DQB1*06:04 H* - - 37Y38A - - - - rqp37YA

DQB1*06:05 - - - 37Y38A - - - - rqp37YA

DQB1*06:09 - - - 37Y38A - - - - rqp37YA

DPB1*01:01 - - - 37Y38A - - - - rqp37YA

DPB1*11:01 - - - 37Y38A - - - - rqp37YA

DPB1*13:01 - - - 37Y38A - - - - rqp37YA

DPB1*15:01 - - - 37Y38A - - - - rqp37YA
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30 35 36 3738 39 48 50 54

Y E E Residues R R V G Eplet

DRB1*04:01 - - - 37Y38V - - - - rq37YV

DRB1*04:02 - - - 37Y38V - - - - rq37YV

DRB1*04:03 - - - 37Y38V - - - - rq37YV

DRB1*04:04 - - - 37Y38V - - - - rq37YV

DRB1*04:05 - - - 37Y38V - - - - rq37YV

DRB1*08:01 - - - 37Y38V - - - - rq37YV

DRB1*08:02 - - - 37Y38V - - - - rq37YV

DRB1*11:01 - - - 37Y38V - - - - rq37YV

DRB1*11:02 - - - 37Y38V - - - - rq37YV

DRB1*11:04 - - - 37Y38V - - - - rq37YV

DRB1*13:03 - - - 37Y38V - - - - rq37YV

DQB1*05:01 H* - - 37Y38V - - - - rq37YV

DQB1*05:02 H* - - 37Y38V - - - - rq37YV

64 65 66 6770 68 69 71 72 73

Q K D Residues L E K R A Eplet

DQB1*04:01 - - - 67I70E - - D - - qp67IE

DQB1*04:02 - - - 67I70E - - D - - qp67IE

DPB1*01:01 - - - 67I70E - - - - - qp67IE

DPB1*02:01 - - - 67I70E - - E* - - qp67IE

DPB1*02:02 - - - 67I70E - - E* - - qp67IE

DPB1*04:01 - - - 67I70E - - - - - qp67IE

DPB1*04:02 - - - 67I70E - - - - - qp67IE

DPB1*05:01 - - - 67I70E - - - - - qp67IE

DPB1*08:01 - - - 67I70E - - E* - - qp67IE

DPB1*09:01 - - - 67I70E - - E* - - qp67IE

DPB1*10:01 - - - 67I70E - - E* - - qp67IE

DPB1*13:01 - - - 67I70E - - E* - - qp67IE

DPB1*17:01 - - - 67I70E - - E* - - qp67IE

DPB1*18:01 - - - 67I70E - - - - - qp67IE

DPB1*19:01 - - - 67I70E - - E* - - qp67IE

DPB1*23:01 - - - 67I70E - - - - - qp67IE

64 65 66 6771 68 69 70 72 73

Q K D ResiduesL E E R A Eplet

DRB1*13:03 - - - 67I71K - - D* - - rqp67IK

DQB1*02:01 - - - 67I71K - - R - - rqp67IK

DQB1*02:02 - - - 67I71K - - R - - rqp67IK

DPB1*01:01 - - - 67I71K - - - - - rqp67IK

DPB1*04:01 - - - 67I71K - - - - - rqp67IK

DPB1*04:02 - - - 67I71K - - - - - rqp67IK

DPB1*05:01 - - - 67I71K - - - - - rqp67IK

DPB1*18:01 - - - 67I71K - - - - - rqp67IK
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64 65 66 6771 68 69 70 72 73

Q K D Residues L E Q R G Eplet

DRB1*03:01 - - - 67L71K - - - - - rp67LK

DRB1*03:02 - - - 67L71K - - - - - rp67LK

DRB1*04:01 - - - 67L71K - - - - A rp67LK

DRB3*01:01 - - - 67L71K - - - - - rp67LK

DRB3*0201 - - - 67L71K - - - - - rp67LK

DRB3*02:02 - - - 67L71K - - - - - rp67LK

DRB3*03:01 - - - 67L71K - - - - - rp67LK

DPB1*03:01 - - - 67L71K - - E* - A rp67LK

DPB1*14:01 - - - 67L71K - - E* - A rp67LK

DPB1*28:01 - - - 67L71K - - E* - A rp67LK

64 65 66 6771 68 69 70 72 73

Q K D Residues L E Q R A Eplet

DRB1*01:01 - - - 67L71R - - - - - rp67LR

DRB1*0102 - - - 67L71R - - - - - rp67LR

DRB1*04:03 - - - 67L71R - - - - - rp67LR

DRB1*04:05 - - - 67L71R - - - - - rp67LR

DRB1*10:01 - - - 67L71R - - R* - - rp67LR

DRB1*14:01 - - - 67L71R - - R* - - rp67LR

DRB1*14:02 - - - 67L71R - - - - - rp67LR

DRB4*01:01 - - - 67L71R - - R* - - rp67LR

DPB1*11:01 - - - 67L71R - - E* - - rp67LR

70 71 72 73 7475 76 77 78 79 80

Q K R A Residues D T Y C R Eplet

DRB1*01:01/02 - R* - - 74A75V - - - - - rq74AV

DRB1*01:03 D E* - - 74A75V - - - - - rq74AV

DRB1*04:01 - - - - 74A75V - - - - - rq74AV

DRB1*04:02 D E* - - 74A75V - - - - - rq74AV

DRB1*04:04/05 - R* - - 74A75V - - - - - rq74AV

DRB1*10:01 R* R* - - 74A75V - - - - - rq74AV

DRB1*11:01/04 D R* - - 74A75V - - - - - rq74AV

DRB1*11:02 D E* - - 74A75V - - - - - rq74AV

DRB1*12:01/02 D R* - - 74A75V - - - - - rq74AV

DRB1*13:01/02 D E* - - 74A75V - - - - - rq74AV

DRB1*13:03 D - - - 74A75V - - - - - rq74AV

DRB1*14:02 - R* - - 74A75V - - - - - rq74AV

DRB1*15:01/02/03 - A - - 74A75V - - - - - rq74AV

DRB1*16:01/02 D R* - - 74A75V - - - - - rq74AV

DRB5*01:01 D R* - - 74A75V - - - - - rq74AV

DRB5*02:02 - A - - 74A75V - - - - - rq74AV

DQB1*02:01 R* - - - 74A75V - R V - - rq74AV

DQB1*02:02 R* - - - 74A75V - R V - - rq74AV
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73 74 75 76 7778 79 80 81

A V P D Residues C H N Eplet

DQB1*02:01 - A* V - 77R78V - - - qp77RV

DQB1*02:02 - A* V - 77R78V - - - qp77RV

DQB1*05:01 - S V - 77R78V - - - qp77RV

DQB1*05:02 - S V - 77R78V - - - qp77RV

DPB1*01:01 - - - - 77R78V - - - qp77RV

DPB1*03:01 - - - - 77R78V - - - qp77RV

DPB1*08:01 - - - - 77R78V - - - qp77RV

DPB1*09:01 - - - - 77R78V - - - qp77RV

DPB1*10:01 - - - - 77R78V - - - qp77RV

DPB1*14:01 - - - - 77R78V - - - qp77RV

73 74 75 76 7778 79 80 81

A E L D Residues C H N Eplet

DRB1*07:01 G Q* V* - 77T78V - - - rq77TV

DRB1*09:01 - - V* - 77T78V - - - rq77TV

DRB1*09:02 - - V* - 77T78V - - - rq77TV

DQB1*03:01 - - - - 77T78V - - - rq77TV

DQB1*03:02 - - - - 77T78V - - - rq77TV

DQB1*03:03 - - - - 77T78V - - - rq77TV

DQB1*04:01 - S V* - 77T78V - - - rq77TV

DQB1*04:02 - S V* - 77T78V - - - rq77TV

DQB1*06:01 - - - - 77T78V - - - rq77TV

DQB1*06:02 - - - - 77T78V - - - rq77TV

DQB1*06:03 - - - - 77T78V - - - rq77TV

DQB1*06:04 - - - - 77T78V - - - rq77TV

DQB1*06:05 - - - - 77T78V - - - rq77TV

DQB1*06:09 - - - - 77T78V - - - rq77TV
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139 141 140142 143 159 160

K G Residues V V M Eplet

DRB1*03:01 - - 140T142V - - - rq140TV

DRB1*03:02 - - 140T142V - - - rq140TV

DRB1*04:01 - - 140T142V - - - rq140TV

DRB1*04:02 - - 140T142V - - - rq140TV

DRB1*04:03 - - 140T142V - - - rq140TV

DRB1*04:04 - - 140T142V - - - rq140TV

DRB1*04:05 - - 140T142V - - - rq140TV

DRB1*08:01 - - 140T142V - - - rq140TV

DRB1*08:02 - - 140T142V - - - rq140TV

DRB1*10:01 - - 140T142V - - - rq140TV

DRB1*11:01 - - 140T142V - - - rq140TV

DRB1*11:02 - - 140T142V - - - rq140TV

DRB1*11:04 - - 140T142V - - - rq140TV

DRB1*12:01 - - 140T142V - - - rq140TV

DRB1*12:02 - - 140T142V - - - rq140TV

DRB1*13:01 - - 140T142V - - - rq140TV

DRB1*13:02 - - 140T142V - - - rq140TV

DRB1*13:03 - - 140T142V - - - rq140TV

DRB1*14:01 - - 140T142V - - - rq140TV

DRB1*14:02 - - 140T142V - - - rq140TV

DRB1*14:54 - - 140T142V - - - rq140TV

DRB3*03:01 - - 140T142V - - - rq140TV

DQB1*03:01 T - 140T142V - - - rq140TV

DQB1*03:02 T - 140T142V - - - rq140TV

DQB1*03:03 T - 140T142V - - - rq140TV

DQB1*04:01 T - 140T142V - - - rq140TV

DQB1*04:02 T - 140T142V - - - rq140TV

27 32 33 34 35 36 47

H D E Residue F Y C Eplet

DQA1*0102      - - - 34Q - - R pq34Q

DQA1*0103        - - - 34Q - - R pq34Q

DQA1*0401  - - - 34Q - - - pq34Q

DQA1*0501      - - - 34Q - - - pq34Q

DQA1*0503        - - - 34Q - - - pq34Q

DQA1*0505        - - - 34Q - - - pq34Q

DQA1*0601     - - - 34Q - - - pq34Q

DPA1*0201       F - - 34Q - - H pq34Q

DPA1*0202       F - - 34Q - - H pq34Q
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Table S5 Amino acid residues within a 3.5 Ångstroms of β chain eplets that are 

monomorphic at other loci. 

 

 

 

12 27 Eplet 29 39 40 47

All DPB1 R L 28E R R F F

DRB1*01:01 K* - 28E - - - Y* monoP

DRB1*01:02 K* - 28E - - - Y* monoP

DRB1*01:03 K* - 28E - - - Y* monoP

DRB1*03:02 T - 28E - - - Y* monoP

DRB1*07:01 K* - 28E - - - Y* monoP

DRB1*10:01 K* - 28E - - Y* Y* monoP

DRB1*12:01 T - 28E - - - Y* monoP

DRB1*14:02 T - 28E - - - Y* monoP

DRB3*02:02 K* - 28E - - - Y* monoP

DRB3*03:01 K* - 28E - - - Y* monoP

103 Eplet 105 106 107 114

All DQB P 104S R T E L

DRB1*01 - 104S K* ` Q* - monoQ

DRB1*03 - 104S K* ` Q* - monoQ

DRB1*08 - 104S K* ` Q* - monoQ

DRB1*10 - 104S K* ` Q* - monoQ

DRB1*11 - 104S K* ` Q* - monoQ

DRB1*12 - 104S K* ` Q* - monoQ

DRB1*13 - 104S K* ` Q* - monoQ

DRB1*14 - 104S K* ` Q* - monoQ

DRB1*15 - 104S K* ` Q* - monoQ

DRB1*16 - 104S K* ` Q* - monoQ

DRB4 - 104S K* ` Q* - monoQ

132 Eplet 134 135

All DPB F 133L N G

DRB1*15:01 - 133L - - monoP

DRB1*16:01 - 133L - - monoP
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9 10 29 Eplet 36 37 38

All DPB1 Y Q R 30YI E Y A

DRB4*01:01 E - - 30YI - - - monoP

DQB1*0301 - - - 30YI - - - monoP

DQB1*0302 - - - 30YI - - - monoP

DQB1*0303 - - - 30YI - - - monoP

DQB1*0401 F* - - 30YI - - - monoP

DQB1*0402 F* - - 30YI - - - monoP

DQB1*0601 L - - 30YI - D - monoP

DQB1*0602 F* - - 30YI - - - monoP

DQB1*0605 - - - 30YI - - - monoP

DQB1*0609 - - - 30YI - - - monoP

40 41 44 Eplet 47 48

All DRB1 F D V 45GE F R

All DPB1 F D V 45GE F R

DQB1*0201 - - - 45GE - - monoRP

DQB1*0202 - - - 45GE - - monoRP

101 102 115 Eplet 117 160

All DPB V* S L 116V C M

nonDQB1*05 I* - - 116V - - monoP

138 139 Eplet 141 142 143 144 145

All DPB1 E T 140A G V V S T

DQB1*02:01 - - 140A - - - - - monoP

DQB1*02:02 - - 140A - - - - - monoP

DQB1*05:01 - - 140A - - - - - monoP

DQB1*05:02 - - 140A - - - - - monoP

DQB1*06:01 - - 140A - - - - - monoP

DQB1*06:02 - - 140A - - - - - monoP

DQB1*06:03 - - 140A - - - - - monoP

DQB1*06:04 - - 140A - - - - - monoP

DQB1*06:05 - - 140A - - - - - monoP

DQB1*06:09 - - 140A - - - - - monoP
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Table S6 Amino acid residues within a 3.5 Ångstroms of alpha chain eplets that are 

monomorphic at other loci. 

 

 

 

 

36 43 44 Eplet 46

All DPA1 Y E T 45V W

non DQA1*01        - - - 45V - monoP

61 62 63 64 65 Eplet 67 68 69

DRA1* 01:01       G A L A N 66I A V D

DQA1*0201        F - - T - 66I - - L monoR

DQA1*0301      F - - T - 66I - - L monoR

DQA1*0302        F - - T - 66I - - L monoR

DQA1*0303        F - - T - 66I - - L monoR

DQA1*0401  F - - T - 66I - - T* monoR

DQA1*0402        F - - T - 66I - - T* monoR

DQA1*0404        F - - T - 66I - - T* monoR

DQA1*0501      F - - T - 66I - - L monoR

DQA1*0502        F - - T - 66I - - L monoR

DQA1*0503        F - - T - 66I - - L monoR

DQA1*0504        F - - T - 66I - - L monoR

DQA1*0505        F - - T - 66I - - L monoR

DQA1*0601      F - - T - 66I - - T* monoR

DQA1*0602        F - - T - 66I - - T* monoR

76 77 78 79 Eplet 81 82

DRA1* 01:01       M T K R 80S N Y

DQA1*0201        L* I - - 80S - S monoR

DQA1*0301      V* I - - 80S - S monoR

DQA1*0302        V* I - - 80S - S monoR

DQA1*0303        V* I - - 80S - S monoR

DQA1*0401  L* I - - 80S - S monoR

DQA1*0402        L* I - - 80S - S monoR

DQA1*0404        L* I - - 80S - S monoR

DQA1*0501      L* I - - 80S - S monoR

DQA1*0502        L* I - - 80S - S monoR

DQA1*0503        L* I - - 80S - S monoR

DQA1*0504        L* I - - 80S - S monoR

DQA1*0505        L* I - - 80S - S monoR

DQA1*0601      L* I - - 80S - S monoR

DQA1*0602        L* I - - 80S - S monoR
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106 155 Eplet 157

DRA1* 01:01       N P 156F L

nonDQA1*05     - T* 156F - monoR

127 159 Eplet 162

Al DPA1    N S 160AE E

DQA1*0501      - - 160AE D* monoP

DQA1*0505        - - 160AE - monoP

173 174 Eplet 176

DRA1* 01:01 L D 175E P

DQA1*02:01        - - 175E - monoR

DQA1*03:01       - - 175E - monoR

DQA1*03:02        - - 175E - monoR

DQA1*03:03        - - 175E - monoR

DQA1*04:01  - - 175E - monoR

DQA1*04:02        - - 175E - monoR

DQA1*04:04        - - 175E - monoR

DQA1*06:01      - - 175E - monoR

DQA1*06:02        - - 175E - monoR

173 174 Eplet 176

All DPA1 L D 175Q P

DQA1*01:01       - - 175Q - monoP

DQA1*01:02       - - 175Q - monoP

DQA1*01:03        - - 175Q - monoP

DQA1*01:04       - - 175Q - monoP

DQA1*01:05        - - 175Q - monoP

DQA1*01:06        - - 175Q - monoP

DQA1*01:07        - - 175Q - monoP

85 Eplet 87 88 116

All DQA1 A 86T N D F

DPA1*01:03 - 86T - - - monoQ

DPA1*01:04 - 86T - - - monoQ

DPA1*03:01 - 86T - - - monoQ


