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Supplementary Table 1.  Single antigen beads assay panel that was used for analysis1 

 
 

HLA class I HLA class II  

A*01:01 B*08:01 B*51:01 DRB1*01:01 DRB3*01:01 DQA1*05:01/DQB1*03:01 

A*02:01 B*13:02 B*52:01 DRB1*01:02 DRB3*02:02 DQA1*05:01/DQB1*04:01 

A*02:02 B*14:01 B*53:01 DRB1*01:03 DRB3*03:01 DQA1*06:01/DQB1*03:01 

A*02:03 B*14:02 B*54:01 DRB1*03:01 DRB4*01:01 DQA1*06:01/DQB1*03:03 

A*02:05 B*15:01 B*55:01 DRB1*03:02 DRB5*01:01 DQA1*06:01/DQB1*04:02 

A*03:01 B*15:02 B*56:01 DRB1*03:03 DRB5*02:02 DPA1*01:03/DPB1*01:01 

A*11:01 B*15:03 B*57:01 DRB1*04:01 DQA1*01:01/DQB1*05:01 DPA1*01:03/DPB1*02:01 

A*11:02 B*15:12 B*58:01 DRB1*04:02 DQA1*01:02/DQB1*05:01 DPA1*01:03/DPB1*03:01 

A*23:01 B*15:13 B*59:01 DRB1*04:03 DQA1*01:02/DQB1*05:02 DPA1*01:03/DPB1*04:01 

A*24:02 B*15:16 B*67:01 DRB1*04:04 DQA1*01:02/DQB1*06:02 DPA1*01:03/DPB1*04:02 

A*24:03 B*15:18 B*73:01 DRB1*04:05 DQA1*01:02/DQB1*06:04 DPA1*01:03/DPB1*06:01 

A*25:01 B*18:01 B*78:01 DRB1*07:01 DQA1*01:03/DQB1*06:01 DPA1*01:03/DPB1*18:01 

A*26:01 B*27:03 B*81:01 DRB1*08:01 DQA1*01:03/DQB1*06:03 DPA1*02:01/DPB1*01:01 

A*29:01 B*27:05 B*82:02 DRB1*08:02 DQA1*01:04/DQB1*05:03 DPA1*02:01/DPB1*04:01 

A*29:02 B*27:08 C*01:02 DRB1*09:01 DQA1*01:04/DQB1*06:01 DPA1*02:01/DPB1*05:01 

A*30:01 B*35:01 C*02:02 DRB1*10:01 DQA1*02:01/DQB1*02:01 DPA1*02:01/DPB1*09:01 

A*31:01 B*35:08 C*03:03 DRB1*11:01 DQA1*02:01/DQB1*02:02 DPA1*02:01/DPB1*11:01 

A*32:01 B*37:01 C*03:04 DRB1*11:03 DQA1*02:01/DQB1*03:02 DPA1*02:01/DPB1*13:01 

A*33:01 B*38:01 C*04:01 DRB1*11:04 DQA1*02:01/DQB1*04:01 DPA1*02:01/DPB1*14:01 

A*33:03 B*39:01 C*04:03 DRB1*12:01 DQA1*02:01/DQB1*06:01 DPA1*02:01/DPB1*15:01 

A*34:02 B*40:01 C*05:01 DRB1*12:02 DQA1*03:01/DQB1*03:01 DPA1*02:01/DPB1*17:01 

A*36:01 B*40:02 C*06:02 DRB1*13:01 DQA1*03:01/DQB1*03:02 DPA1*02:01/DPB1*19:01 

A*43:01 B*41:01 C*07:01 DRB1*13:03 DQA1*03:01/DQB1*04:02 DPA1*02:02/DPB1*01:01 

A*66:01 B*42:01 C*07:02 DRB1*13:05 DQA1*03:02/DQB1*02:02 DPA1*02:02/DPB1*04:01 

A*66:02 B*44:02 C*08:01 DRB1*14:01 DQA1*03:02/DQB1*03:01 DPA1*02:02/DPB1*05:01 

A*68:01 B*44:03 C*08:02 DRB1*14:03 DQA1*03:02/DQB1*03:02 DPA1*02:02/DPB1*28:01 

A*68:02 B*45:01 C*12:02 DRB1*14:04 DQA1*03:02/DQB1*03:03 DPA1*03:01/DPB1*01:01 

A*69:01 B*46:01 C*14:02 DRB1*15:01 DQA1*04:01/DQB1*03:03 DPA1*03:01/DPB1*04:01 

A*74:01 B*47:01 C*15:02 DRB1*15:02 DQA1*04:01/DQB1*04:01 DPA1*03:01/DPB1*04:02 

A*80:01 B*48:01 C*16:01 DRB1*15:03 DQA1*04:01/DQB1*04:02 DPA1*03:01/DPB1*05:01 

B*07:02 B*49:01 C*17:01 DRB1*16:01 DQA1*05:01/DQB1*02:01 DPA1*04:01/DPB1*04:01 

B*07:03 B*50:01 C*18:01 DRB1*16:02 DQA1*05:01/DQB1*02:02 DPA1*04:01/DPB1*13:01 

 
1Immucor single antigen bead assay HLA class I lot 3005842, 3009007, 3009260, 3009478, 3009741, 
3010277 and class II lot 3009113.  
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Supplementary Table 2. Complete overview of all HLA class I eplets that are considered antibody-
verified by the HLA Epitope Registry  
 

Eplet 
Polymorphic 

residue 
Reference 

Level of 
evidence1 

Additional remarks 

21H 21H El-Awar et al. 2007 Transplantation A2  

41T 41T El-Awar et al. 2007 Hum Immunol A2  

Duquesnoy et al. 2012 Hum Immunol A1  

Duquesnoy et al. 2016 Int J 
Immunogenet 

B 
 

Fernandez-Vina et al. 2006 
Immunobiology of the Human MHC - 
Proceedings of the 13th International 
Histocompatibility Workshop and 
Conference - Volume I 

A1 

This publication is not peer-reviewed. 

44KM 44K 45M (149A 
150V1 51H 
152A) (158V) 
  

El-Awar et al. 2007 Hum Immunol D Eplet definition in this publication: 44K/150V/158V. 

Fernandez-Vina et al. 2006 
Immunobiology of the Human MHC - 
Proceedings of the 13th International 
Histocompatibility Workshop and 
Conference - Volume I 

A1 

This publication is not peer-reviewed. 

Tongio et al. 1997 HLA: Genetic diversity 
of HLA: Functional and Medical 
Implications Volume 1 - Proceedings of 
the Twelfth International 
Histocompatibility Workshop 

D 

This publication is not peer-reviewed. 

HLA Epitope Registry website* 
A1 

Proposed new reactivity pattern definition: 44K/150V/158V, 
based on SAB analysis of human mAb VDK1D12 (Figure 2C). 

44RMA 44R 45M 46A El-Awar et al. 2010 Hum Immunol D Eplet definition in this publication: 46A. 

Duquesnoy et al. 2016 Int J 
Immunogenet 

B 
 

44RT 44R 45T El-Awar et al. 2007 Transplantation D Eplet definition in this publication: 45T. 

45KE 45K 46E Cauquil et al. 2018 Hla B  

56R 56R El-Awar et al. 2007 Transplantation A2  

El-Awar et al. 2010 Hum Immunol D  

Duquesnoy et al. 2016 Int J 
Immunogenet 

X 
This reference does not provide any evidence for the antibody-
verification of eplet 56R. 

Tongio et al. 1997 HLA: Genetic diversity 
of HLA: Functional and Medical 
Implications Volume 1 - Proceedings of 
the Twelfth International 
Histocompatibility Workshop 

D 

This publication is not peer-reviewed. 

Nelson et al. 1989 Immunobiology of 
HLA Volume I: Histocompatibility Testing 

D 
This publication is not peer-reviewed. 

62EE 62E 63E El-Awar et al. 2007 Transplantation D Eplet definition in this publication: 62E. 

Fernandez-Vina et al. 2006 
Immunobiology of the Human MHC - 
Proceedings of the 13th International 
Histocompatibility Workshop and 
Conference - Volume I 

X 

This reference does not provide evidence for the antibody-
verification of eplet 62EE. 

HLA Epitope Registry website 
X 

Reactivity pattern analysis of human mAb BVK5C4 does not 
verify eplet 62EE but verifies eplet 166DG (Duquesnoy et al. 
2013 Hum Immunol).  

62GE 62G 63E Mulder et al. 2005 J Immunol 
X 

This reference does not provide evidence for the antibody-
verification of eplet 62GE. 

Duquesnoy et al. 2013 Hum Immunol 
A1 

This reference is not yet included in the HLA Epitope Registry 
for this eplet. 

El-Awar et al. 2007 Hum Immunol A2 Eplet definition in this publication: 62G. 

Fernandez-Vina et al. 2006 
Immunobiology of the Human MHC - 
Proceedings of the 13th International 

A1 
This publication is not peer-reviewed. 
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Histocompatibility Workshop and 
Conference - Volume I 

Tongio et al. 1997 HLA: Genetic diversity 
of HLA: Functional and Medical 
Implications Volume 1 - Proceedings of 
the Twelfth International 
Histocompatibility Workshop 

D 

This publication is not peer-reviewed. 

62GK  62G 66K (74H 
77D) 

El-Awar et al. 2007 Hum Immunol 
D 

Possible eplet is defined as 43Q+62G/62G+66K/62G+76V/ 
62G+79G. 

Fernandez-Vina et al. 2006 
Immunobiology of the Human MHC - 
Proceedings of the 13th International 
Histocompatibility Workshop and 
Conference - Volume I 

D 

This publication is not peer-reviewed. 

Tongio et al. 1997 HLA: Genetic diversity 
of HLA: Functional and Medical 
Implications Volume 1 - Proceedings of 
the Twelfth International 
Histocompatibility Workshop 

D 

This publication is not peer-reviewed. 

Nelson et al. 1989 Immunobiology of 
HLA Volume I: Histocompatibility Testing 

D 
This publication is not peer-reviewed. 

62GRN 62G 65R 66N Mulder et al. 1997 Hum Immunol C  

HLA Epitope Registry website 
X 

The analysis of human mAb SEE5G7 is solely published on the 
HLA Epitope Registry website and is not peer-reviewed.  

El-Awar et al. 2007 Transplantation 
D 

Possible eplet is defined as 43P+62G/ 41A+43P+62G/ 
17R+41A+ 43P+62G/ 19E+41A+ 43P+62G. 

Tongio et al. 1997 HLA: Genetic diversity 
of HLA: Functional and Medical 
Implications Volume 1 - Proceedings of 
the Twelfth International 
Histocompatibility Workshop 

C 

This publication is not peer-reviewed. 

HLA Epitope Registry website* 
A1 

SAB analysis of human mAb VN2F1 verifies eplet 62GRN 
(Figure 1B). 

62LQ 62L 63Q El-Awar et al. 2007 Hum Immunol D Eplet definition in this publication: 62L. 

HLA Epitope Registry website* 
A1 

SAB analysis of human mAb DK1G8 verifies eplet 62LQ (Figure 
1A). 

Tongio et al. 1997 HLA: Genetic diversity 
of HLA: Functional and Medical 
Implications Volume 1 - Proceedings of 
the Twelfth International 
Histocompatibility Workshop 

D 

This publication is not peer-reviewed. 

62RR 62R 65R El-Awar et al. 2007 Transplantation D  

65GK 65G 66K El-Awar et al. 2007 Hum Immunol D Eplet definition in this publication: 65G. 

HLA Epitope Registry website* 
X 

SAB analysis of human mAb VIE6C10 does not confirm the 
antibody-verification of 65GK (Figure 2A). 

HLA Epitope Registry website* 
A1 

SAB analysis of human mAb IND3H3 verifies eplet 65GK (Figure 
S1H). 

Nelson et al. 1989 Immunobiology of 
HLA Volume I: Histocompatibility Testing 

D 
This publication is not peer-reviewed. 

65QIA 65Q 66I 69A El-Awar et al. 2007 Hum Immunol A2 Eplet definition in this publication: 65Q+69A. 

HLA Epitope Registry website* 
A1 

SAB analysis of human mAb VTM4D9 verifies eplet 65QIA 
(Figure S1C). 

Tongio et al. 1997 HLA: Genetic diversity 
of HLA: Functional and Medical 
Implications Volume 1 - Proceedings of 
the Twelfth International 
Histocompatibility Workshop 

D 

This publication is not peer-reviewed. 

69AA 69A 71A El-Awar et al. 2007 Hum Immunol A2 Eplet definition in this publication: 69A+43P. 

69TNT 69T 70N 71T Duquesnoy et al. 2016 Int J 
Immunogenet 

B 
 

El-Awar et al. 2007 Hum Immunol A2 Eplet definition in this publication: 69T. 

70IAQ 66I 69A 70Q Duquesnoy et al. 2016 Int J 
Immunogenet 

B 
 

El-Awar et al. 2007 Hum Immunol A2 Eplet definition in this publication: 65Q+69A+70Q. 
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71ATD 71A 73T 77D El-Awar et al. 2007 Transplantation 
D 

Possible eplet is defined as 65Q+69A+ 80T 65Q+ 69A+82L 
65Q+69A+ 83R. 

Duquesnoy et al. 2016 Int J 
Immunogenet 

B 
 

71SA 70S 71A El-Awar et al. 2007 Hum Immunol 
D 

Possible eplet is defined as 43P+65R/ 65R+163L/ 66N+131S/ 
66N+163L. 

71TTS 71T 73T 77S HLA Epitope Registry website* 
A1 

SAB analysis of human mAb DMS4G2 verifies  eplet 71TTS 
(Figure 1D). 

Fernandez-Vina et al. 2006 
Immunobiology of the Human MHC - 
Proceedings of the 13th International 
Histocompatibility Workshop and 
Conference - Volume I 

A1 

This publication is not peer-reviewed.  

73AN 73A 77N HLA Epitope Registry website 
B 

This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

73TVS 73T 76V 77S Akaza et al. 2006 Clin Transpl 
A2 

Possible eplet is defined as (73T)+76V+80N+90A in this study. 
This publication is not peer-reviewed.  

76ANT 76A 77N 80T Duquesnoy et al. 2016 Int J 
Immunogenet 

B 
 

El-Awar et al. 2007 Hum Immunol A2 Eplet definition in this publication: 76A. 

76EG 76E 79G HLA Epitope Registry website 
B 

This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

76ESI 76E 77S 80I HLA Epitope Registry website 
B 

This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

Vilella et al. 1983 Hum Immunol D  

Nelson et al. 1989 Immunobiology of 
HLA Volume I: Histocompatibility Testing 

D 
This publication is not peer-reviewed 

Fernandez-Vina et al. 2006 
Immunobiology of the Human MHC - 
Proceedings of the 13th International 
Histocompatibility Workshop and 
Conference - Volume I 

D 

This publication is not peer-reviewed 

76ESN 76E 77S 80N El-Awar et al. 2007 Hum Immunol A2 Possible eplet is defined as 76E+80N/76E+82R/76E+83G. 

Lutz et al. 1994 J Immunol D  

76VRN 76V 79R 80N Duquesnoy et al. 2016 Int J 
Immunogenet 

B 
 

El-Awar et al. 2007 Transplantation A2 Possible eplet is defined as 76V+80N/73T+76V+79R. 

HLA Epitope Registry website 
B 

This data is published on the HLA Epitope Registry website and 
is not peer-reviewed. 

79GT 79G 80T Duquesnoy et al. 2016 Int J 
Immunogenet 

B 
 

80I 80I El-Awar et al. 2007 Hum Immunol A2  

Duquesnoy et al. 2012 Hum Immunol A1  

80K  80K El-Awar et al. 2007 Transplantation A2 Eplet definition in this paper: 77N+80K. 

Duquesnoy et al. 2011 Transpl Immunol 
X 

This reference does not provide evidence for the antibody-
verification of eplet 80K. 

Bachelet et al. 2011 Am J Transplant B  

80N 80N El-Awar et al. 2007 Hum Immunol A2  

Duquesnoy et al. 2012 Hum Immunol A1  

80TLR 80T 82L 83R El-Awar et al. 2007 Hum Immunol 
A2 

Possible eplet is defined as 76E+80T/ 79R+80T/ 80T+82L/ 
80T+83R. 

82LR 82L 83R El-Awar et al. 2007 Hum Immunol A2  

Duquesnoy et al. 2012 Hum Immunol A1  

Duquesnoy et al. 2013 Hum Immunol A1 This reference is not yet included in the HLA Epitope Registry. 

90D 90D Duquesnoy et al. 2016 Int J 
Immunogenet 

B 
 

El-Awar et al. 2007 Hum Immunol A2  

107W 107W Mulder et al. 2005 J Immunol C  

HLA Epitope Registry website* 
A1 

SAB analysis of human mAb JOK3H4 verifies eplet 107W 
(Figure S1A). 
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El-Awar et al. 2007 Hum Immunol D  

Fernandez-Vina et al. 2006 
Immunobiology of the Human MHC - 
Proceedings of the 13th International 
Histocompatibility Workshop and 
Conference - Volume I 

D 

This publication is not peer-reviewed. 

Tongio et al. 1997 HLA: Genetic diversity 
of HLA: Functional and Medical 
Implications Volume 1 - Proceedings of 
the Twelfth International 
Histocompatibility Workshop 

D 

This publication is not peer-reviewed. 

Nelson et al. 1989 Immunobiology of 
HLA Volume I: Histocompatibility Testing 

D 
This publication is not peer-reviewed. 

Layet et al. 1987 J Immunol D  

127K 127K  Duquesnoy et al. 2016 Int J 
Immunogenet 

B 
 

El-Awar et al. 2007 Hum Immunol A2  

El-Awar et al. 2010 Hum Immunol D  

De Vito et al. 1993 Hum Immunol C  

Laundy et al. 2004 Transfusion B  

131S 131S Duquesnoy et al. 2016 Int J 
Immunogenet 

B 
 

138K 138K Duquesnoy et al. 2011 Transpl Immunol B  

138MI 138M 142I Duquesnoy et al. 2016 Int J 
Immunogenet 

B 
 

HLA Epitope Registry website 
B 

This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

144K 144K El-Awar et al. 2007 Hum Immunol A2  

HLA Epitope Registry website 
B 

This data is published on the HLA Epitope Registry website and 
is not peer-reviewed. 

144KR 144K 145R Duquesnoy et al. 2013 Hum Immunol 
A1 

This reference is not yet included in the HLA Epitope Registry 
for this eplet. 

El-Awar et al. 2007 Hum Immunol A2 Possible eplet is defined as 142I+144K/144K+145R. 

Fernandez-Vina et al. 2006 
Immunobiology of the Human MHC - 
Proceedings of the 13th International 
Histocompatibility Workshop and 
Conference - Volume I 

A1 

This publication is not peer-reviewed. 

144QL 144Q 145L HLA Epitope Registry website* 
A1 

SAB analysis of human mAb GK31F12 verifies eplet 144QL 
(Figure S1D). 

El-Awar et al. 2007 Hum Immunol D Possible eplet is defined as 145L/41T+46A. 

Mulder et al. 1997 Hum Immunol C  

Fernandez-Vina et al. 2006 
Immunobiology of the Human MHC - 
Proceedings of the 13th International 
Histocompatibility Workshop and 
Conference - Volume I 

X 

This reference does not provide evidence for the antibody 
verification of 144QL.  

Tongio et al. 1997 HLA: Genetic diversity 
of HLA: Functional and Medical 
Implications Volume 1 - Proceedings of 
the Twelfth International 
Histocompatibility Workshop 

C & D 

This publication is not peer-reviewed. 

Nelson et al. 1989 Immunobiology of 
HLA Volume I: Histocompatibility Testing 

D 
This publication is not peer-reviewed. 

144TKH 142T 144K 
145H 

HLA Epitope Registry website* 
A1 

SAB analysis of human mAb SN607D8 verifies eplet 144TKH. 
(Figure 1C). 

HLA Epitope Registry website 
X 

SAB analysis of human mAb SN66E3 does not confirm the 
antibody verification of eplet 144TKH, but verifies eplet 
145KHA (Figure 2B).  

El-Awar et al. 2007 Hum Immunol A2 Possible eplet is defined as 142T/145H. 

Fernandez-Vina et al. 2006 
Immunobiology of the Human MHC - 
Proceedings of the 13th International 

A1 
This publication is not peer-reviewed. 
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Histocompatibility Workshop and 
Conference - Volume I 

Mulder et al. 1997 Hum Immunol C  

Muller et al. 1983 Hum Immunol D  

Dessi et al. 1990 Hum Immunol C  

Tongio et al. 1997 HLA: Genetic diversity 
of HLA: Functional and Medical 
Implications Volume 1 - Proceedings of 
the Twelfth International 
Histocompatibility Workshop 

D 

This publication is not peer-reviewed. 

Nelson et al. 1989 Immunobiology of 
HLA Volume I: Histocompatibility Testing 

D 
This publication is not peer-reviewed. 

145KHA 144K 145H 
149A 

Tongio et al. 1997 HLA: Genetic diversity 
of HLA: Functional and Medical 
Implications Volume 1 - Proceedings of 
the Twelfth International 
Histocompatibility Workshop 

D 

This publication is not peer-reviewed. 

Fernandez-Vina et al. 2006 
Immunobiology of the Human MHC - 
Proceedings of the 13th International 
Histocompatibility Workshop and 
Conference - Volume I 

D 

This publication is not peer-reviewed. 

Mulder et al. 1993 Tissue Antigens 
A1 

This eplet is also verified by SAB analysis of human mAb 
SN66E3 (Figure 2B). 

Hogan et al. 1988 J Immunol D  

145RT 145R 149T Duquesnoy et al. 2016 Int J 
Immunogenet 

B 
 

El-Awar et al. 2007 Hum Immunol D Possible eplet is defined as (9Y)+149T/ (74D)+149T. 

149TAH  149T 150A 
151H 

El-Awar et al. 2007 Transplantation 
A2 

Eplet definition in this publication: 149T. 

150AAH 149A 150A 
151H 

El-Awar et al. 2010 Hum Immunol 
D 

 

151AHA 150A 151H 
152A 

HLA Epitope Registry website* 
A1 

SAB analysis of human mAb MUL6D1 verifies eplet 151AHA  
(Figure S1E). 

El-Awar et al. 2007 Transplantation 
A2 

Possible eplet is defined as 149A+150A+ 163R/ 149A+158A+ 
163R/149A+163R+ 166E/ 149A+ 163R+ 167W. 

156DA 156D 158A Lomago et al. 2010 Hum Immunol B  

158T 158T El-Awar et al. 2007 Hum Immunol D  

Ge et al. 1993 Hum Immunol C  

161D 161D HLA Epitope Registry website* 
A1 

SAB analysis of human mAb OK2F3 verifies eplet 161D (Figure 
S1B). 

El-Awar et al. 2007 Hum Immunol D  

Fernandez-Vina et al. 2006 
Immunobiology of the Human MHC - 
Proceedings of the 13th International 
Histocompatibility Workshop and 
Conference - Volume I 

A1 

This publication is not peer-reviewed. 

Tongio et al. 1997 HLA: Genetic diversity 
of HLA: Functional and Medical 
Implications Volume 1 - Proceedings of 
the Twelfth International 
Histocompatibility Workshop 

C and D 

This publication is not peer-reviewed. 

Nelson et al. 1989 Immunobiology of 
HLA Volume I: Histocompatibility Testing 

D 
This publication is not peer-reviewed. 

163EW 163E 167W El-Awar et al. 2007 Hum Immunol A2 Possible eplet defined as 163E+166E/163E+167W. 

163LS/G 163L 167G/S HLA Epitope Registry website 
B 

This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

* 
A1 

SAB analysis of human mAb DK7C11 verifies eplet 163L 167G/S 
(Figure 3).  

163LW 163L 167W Duquesnoy et al. 2012 Hum Immunol 
A1 

 



8 
 

Duquesnoy et al. 2013 Hum Immunol 
A1 

This reference is not yet included in the HLA Epitope Registry 
for this eplet. 

El-Awar et al. 2007 Transplantation A2  

Mulder et al. 1997 Hum Immunol C  

Fernandez-Vina et al. 2006 
Immunobiology of the Human MHC - 
Proceedings of the 13th International 
Histocompatibility Workshop and 
Conference - Volume I 

A1 

This publication is not peer-reviewed. 

163R 163R El-Awar et al. 2007 Hum Immunol A2  

Laundy et al. 2004 Transfusion B  

163RG 163R 167G HLA Epitope Registry website* 
A1 

SAB analysis of human mAb GV2D5 verifies eplet 163RG 
(Figure S1F). 

Fernandez-Vina et al. 2006 
Immunobiology of the Human MHC - 
Proceedings of the 13th International 
Histocompatibility Workshop and 
Conference - Volume I 

D 

This publication is not peer-reviewed. 

El-Awar et al. 2009 Clin Transpl 
B 

Eplet definition in this publication: 158V+163R.  
This reference is not yet included in the HLA Epitope Registry 
for this eplet. This publication is not peer-reviewed. 

163RW 163R 167W HLA Epitope Registry website* 
A1 

SAB analysis of human mAb VP5G3 verifies eplet 163RW 
(Figure S1G). 

Mulder et al. 1998 Tissue Antigens C  

El-Awar et al. 2007 Hum Immunol 
A2 

Possible eplet defined as 163R+166E/ 158A+163R/ 
163R+167W. 

Fernandez-Vina et al. 2006 
Immunobiology of the Human MHC - 
Proceedings of the 13th International 
Histocompatibility Workshop and 
Conference - Volume I 

A1 

This publication is not peer-reviewed. 

166DG 166D 167G El-Awar et al. 2007 Hum Immunol A2 Eplet definition in this publication: 166D/167G. 

Fernandez-Vina et al. 2006 
Immunobiology of the Human MHC - 
Proceedings of the 13th International 
Histocompatibility Workshop and 
Conference - Volume I 

D 

This publication is not peer-reviewed. 

HLA Epitope Registry website 
B 

This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

Duquesnoy et al. 2013 Hum Immunol 
A1 

This reference is not yet included in the HLA Epitope Registry 
for this eplet. 

173K 173K Akaza et al. 2006 Clin Transpl 
B 

Eplet definition in this publication: 163L+173K. 
This publication is not peer-reviewed. 

Duquesnoy et al. 2011 Transpl Immunol B  

177KT 177K 178T El-Awar et al. 2007 Transplantation A2  

Duquesnoy et al. 2011 Transpl Immunol B  

HLA Epitope Registry website 
B 

This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

180E 180E El-Awar et al. 2007 Hum Immunol A2 Eplet definition in this paper: 177D/180E. 

HLA Epitope Registry website 
B 

This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

193PL 193P 194L 
(273S) 

El-Awar et al. 2007 Hum Immunol 
A2 

Eplet definition in this paper: 194L. 
Proposed reactivity pattern definition based on re-analysis of 
SAB data from this publication: 193P+194L / 273S. 

Duquesnoy et al. 2011 Transpl Immunol B  

193PV 193P 194V Adeyi et al. 2005 Transpl Immunol B  

219W 219W Duquesnoy et al. 2013 Hum Immunol 
A1 

This reference is not yet included in the HLA Epitope Registry 
for this eplet. 

Fernandez-Vina et al. 2006 
Immunobiology of the Human MHC - 
Proceedings of the 13th International 

X 
This reference does not provide evidence for the antibody 
verification of 219W. This publication is not peer-reviewed. 



9 
 

Histocompatibility Workshop and 
Conference - Volume I† 

El-Awar et al. 2009 Clin Transpl 
B 

This reference is not yet included in the HLA Epitope Registry 
for this eplet. This publication is not peer-reviewed. 

248M 248M (6K) 
(99C) 

HLA Epitope Registry website 
B 

This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

253Q 253Q El-Awar et al. 2007 Transplantation A2  

HLA Epitope Registry website 
B 

This data is published on the HLA Epitope Registry website and 
is not peer-reviewed. 

267QE 267Q 268E El-Awar et al. 2007 Transplantation A2 Eplet definition in this paper: 267Q. 

 
1A1, Human monoclonal antibody + single antigen bead (SAB) assay and/or complement dependent cytotoxicity 
assay (CDC) with high resolution HLA typed cells; A2, Adsorption and elution studies + SAB and/or CDC with high 
resolution HLA typed cells; B, Patient serum tested in SAB; C, Human monoclonal antibody or adsorption and elution 
studies or patient sera tested with serologically typed cells; D, Other species (e.g. murine monoclonal antibody). 
*Single antigen bead analysis of this human mAb is provided in this paper. 
Underlined: The residues of these eplets exceed the 3.5 Ångstrom radius and we therefore propose to consider these 
eplets as antibody-verified reactivity patterns. See Table 7 for proposed definitions and rationale.  
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Supplementary Table 3. Complete overview of all HLA class II eplets that are considered antibody-
verified by the HLA Epitope Registry  
 

Antigen Eplet 
Polymorphic 

residue 
Reference 

Level of 
evidence1 

Additional remarks 

DRB 4Q 4Q HLA Epitope Registry website B This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

Knowles et al. 1986 J Immunol D  

Knowles 1989 Immunobiology of 
HLA Volume I: Histocompatibility 
Testing 

D This publication is not peer-reviewed. 

Lardy et al. 1991 Hum Immunol D  

Fu et al. 1992 Hum Immunol D  

Cai et al. 2006 Clin Transpl B This publication is not peer-reviewed. 

Cai et al. 2006 Am J Transplant B  

DRB 4R 4R Marsh et al. 1989 Immunol Today D  

Ogasawara et al. 1985 Tissue 
Antigens 

D  

Fu et al. 1992 Hum Immunol D  

Fu et al. 1994 Hum Immunol D  

DRB 11STS 9E 10Y 11S 
12T 13S 

Cai et al. 2006 Am J Transplant X This publication defines the potential eplets as 11S/12T/13S 
using adsorption and elution of alloantibodies from patient 
sera. This eplet is considered not antibody-verified because it 
is found on the bottom of the peptide-binding groove and 
therefore cannot induce antibody-formation.  

Heyes et al. 1992 HLA 1991 - 
Proceedings of the Eleventh 
International Histocompatibility 
Workshop and Conference – 
Volume 2 

X This publication includes murine mAb analysis and is not peer-
reviewed. This eplet is considered not antibody-verified 
because it is found on the bottom of the peptide-binding 
groove and therefore cannot induce antibody-formation. 

Navarette et al. 1997 HLA: Genetic 
diversity of HLA: Functional and 
Medical Implications Volume 1 - 
Proceedings of the Twelfth 
International Histocompatibility 
Workshop 

X This publication includes murine mAb analysis and is not peer-
reviewed.This eplet is considered not antibody-verified 
because it is found on the bottom of the peptide-binding 
groove and therefore cannot induce antibody-formation. 

DRB 13FE 13F 14E Cai et al. 2006 Clin Transpl B This publication defines this eplet as 13F. This publication is 
not peer-reviewed. 

Cayrol et al. 1992 Tissue Antigens D  

Cayrol et al. 1995 Hum Immunol D  

DRB 16Y 16Y 25R HLA Epitope Registry website B This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

Pistillo et al. 1991 Hum Immunol C  

Navarette et al. 1997 HLA: Genetic 
diversity of HLA: Functional and 
Medical Implications Volume 1 - 
Proceedings of the Twelfth 
International Histocompatibility 
Workshop 

A1 
 

This publication defines this eplet as 13G 14E 15C 16Y. This 
publication is not peer-reviewed. 

Nakayama et al. 1987 Hum Immunol D  

Cai et al. 2006 Clin Transpl B This publication defines the potential eplets as 13G/16Y. This 
publication is not peer-reviewed. 

DRB 25Q 25Q 30L 14K Nelson et al. 1989 Immunobiology 
of HLA Volume I: Histocompatibility 
Testing 

D This publication is not peer-reviewed. 

Kennedy et al. 1989 Immunobiology 
of HLA Volume I: Histocompatibility 
Testing 

D This publication is not peer-reviewed. 

Fu et al. 1995 Hum Immunol D  

Navarette et al. 1997 HLA: Genetic 
diversity of HLA: Functional and 
Medical Implications Volume 1 - 

D This publication is not peer-reviewed. 
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Proceedings of the Twelfth 
International Histocompatibility 
Workshop 

Cai et al. 2006 Clin Transpl B This publication defines the potential eplets as 
11G/14K/25Q/30L. This publication is not peer-reviewed. 

Kramer et al. 2020 Am J Transplant A1 This reference is not yet included in the HLA Epitope Registry 
for this eplet. This study defines this eplet as 14K 25Q.  

DRB 25R 25R Marsh et al. 1989 Immunol Today D  

Nelson et al. 1989 Immunobiology 
of HLA Volume I: Histocompatibility 
Testing 

D This publication is not peer-reviewed. 

Kennedy et al. 1989 Immunobiology 
of HLA Volume I: Histocompatibility 
Testing 

D This publication is not peer-reviewed. 

Inoko et al. 1992 HLA 1991 - 
Proceedings of the Eleventh 
International Histocompatibility 
Workshop and Conference – 
Volume 1 

D This publication is not peer-reviewed. 

Fu et al. 1995 Hum Immunol D  

DRB 30C 30C Wölpl et al. 1998 Tissue Antigens X This literature reference does not confirm the antibody 
verification of eplet 30C, because the human mAb UL-5A1 is 
peptide-dependent.  

Löffler et al. 1998 Eur J 
Immunogenet 

X This literature reference does not confirm the antibody 
verification of eplet 30C, because the human mAbs UL-5A1 
and Fab-5A1 are peptide-dependent. 

DRB 30RV 30R 31V 10E Navarette et al. 1997 HLA: Genetic 
diversity of HLA: Functional and 
Medical Implications Volume 1 - 
Proceedings of the Twelfth 
International Histocompatibility 
Workshop 

D This publication is not peer-reviewed. 

DRB 31FY 
 
 

31F 32Y Kramer et al. 2020 Am J Transplant A1 This study defines this eplet as 31F 32Y 37Y/S. Eplet 31FY was 
not considered antibody-verified by the HLA Epitope Registry 
yet.  

DRB 37L 37L HLA Epitope Registry website B This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

Cai et al. 2006 Clin Transpl D This reference is not yet included in the HLA Epitope Registry 
for this eplet. This publication is not peer-reviewed. 

DRB 37YV 37Y 38V Ge et al. 1995 Hum Immunol X This literature reference does not confirm antibody 
verification of eplet 37YV, but of eplet 31FY (A1 evidence). 

Marsh et al. 1992 HLA 1991 - 
Proceedings of the Eleventh 
International Histocompatibility 
Workshop and Conference – 
Volume 1 

C This publication is not peer-reviewed. 

Duquesnoy et al. 2016 Hum 
Immunol 

X This literature reference does not confirm antibody 
verification of eplet 37YV, but of eplet 31FY (B evidence). 

Bunce et al. 1990 Tissue Antigens C  

DRB 47F 47F 48R Cai et al. 2006 Clin Transpl B This publication defines this eplet as 47F. This publication is 
not peer-reviewed. 

Duquesnoy et al. 2016 Hum 
Immunol 

B  

DRB 48Q 48Q 18L 25W 
26N 41N 44L 
81Y 

Kosinski et al. 1986 Tissue Antigens C  

Knowles et al. 1986 J Immunol D  

Nelson et al. 1989 Immunobiology 
of HLA Volume I: Histocompatibility 
Testing 

D This publication is not peer-reviewed. 

Kennedy et al. 1989 Immunobiology 
of HLA Volume I: Histocompatibility 
Testing 

D This publication is not peer-reviewed. 
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DRB 51R 51R Berte et al. 1989 Immunobiology of 
HLA Volume II: Immunogenetics and 
Histocompatibility 

D This publication is not peer-reviewed. 

Fuggle et al. 1989 Tissue Antigens D  

HLA Epitope Registry website B This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

DRB 57DE 57D 58E HLA Epitope Registry website* A1 SAB analysis of human mAb VR1H5 verifies eplet 57DE (Figure 
4A). 

Hancock et al. 1988 Hum Immunol C  

Pistillo et al. 1991 Hum Immunol C  

Pistillo et al. 1992 Hum Immunol C  

Knowles 1989 Immunobiology of 
HLA Volume I: Histocompatibility 
Testing 

D This publication is not peer-reviewed. 

Marsh et al. 1989 Immunol Today D  

Nelson et al. 1989 Immunobiology 
of HLA Volume I: Histocompatibility 
Testing 

D This publication is not peer-reviewed. 

Klohe et al. 1992 Hum Immunol X The panel of cells used in this study is not sufficient for eplet 
analysis.  

Navarette et al. 1997 HLA: Genetic 
diversity of HLA: Functional and 
Medical Implications Volume 1 - 
Proceedings of the Twelfth 
International Histocompatibility 
Workshop 

C 
 

This publication is not peer-reviewed. 

Cai et al. 2006 Clin Transpl D This publication defines this eplet as 58E. This publication is 
not peer-reviewed. 

DRB 57S 57S 58A 60Y Cai et al. 2006 Clin Transpl B This publication defines this eplet as 57S. This reference is not 
yet included in the HLA Epitope Registry for this eplet and is 
not peer-reviewed. 

DRB 57V 57V 58A 60S HLA Epitope Registry website B This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

Cai et al. 2006 Clin Transpl B This publication defines the potential eplets as 57V/60S. This 
reference is not yet included in the HLA Epitope Registry for 
this eplet and is not peer-reviewed. 

DRB 70D 70D Sadler et al. 1993 Tissue Antigens D  

Duquesnoy et al. 2016 Hum 
Immunol 

B  

Cai et al. 2006 Clin Transpl B This publication is not peer-reviewed. 

DRB 70DA 70D 73A Duquesnoy et al. 2016 Hum 
Immunol 

B  

DRB 70QA 
 

70Q 73A Kramer et al. 2020 Am J Transplant A1 Eplet 70QA is not considered antibody-verified yet by the HLA 
Epitope Registry.  

DRB 70QT 70Q 77T Drover et al. 1994 Hum Immunol D  

Inoko et al. 1992 HLA 1991 - 
Proceedings of the Eleventh 
International Histocompatibility 
Workshop and Conference – 
Volume 1 

D This publication is not peer-reviewed. 

Drover et al. 1992 HLA 1991 - 
Proceedings of the Eleventh 
International Histocompatibility 
Workshop and Conference – 
Volume 2 

D This publication is not peer-reviewed. 

Drover et al. 1994 Scand J Immunol D  

DRB 70R 70R 71R Cai et al. 2006 Clin Transpl D This publication defines this eplet as 70R. This publication is 
not peer-reviewed. 

HLA Epitope Registry website B This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

DRB 73A 73A 77T Cayrol et al. 1992 Tissue Antigens D  

Fu et al. 1992 Hum Immunol D  
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DRB 74R 70Q 73G 74R HLA Epitope Registry website* A1 SAB analysis of human mAb BVK3D6 verifies eplet 74R (Figure 
S3C-D) 

Berte et al. 1989 Immunobiology of 
HLA Volume II: Immunogenetics and 
Histocompatibility 

D This publication is not peer-reviewed. 

Marsh et al. 1989 Immunol Today D  

Cai et al. 2006 Clin Transpl B This publication defines this eplet as 74R. This reference is not 
yet included in the HLA Epitope Registry for this eplet and is 
not peer-reviewed. 

DRB 77N 73G 77N 78Y Berte et al. 1989 Immunobiology of 
HLA Volume II: Immunogenetics and 
Histocompatibility 

D This publication is not peer-reviewed. 

Ballas et al. 1990 Tissue Antigens D  

Maurer et al. 1991 J Immunol D  

Klohe et al. 1993 Hum Immunol D  

Heyes et al. 1992 HLA 1991 - 
Proceedings of the Eleventh 
International Histocompatibility 
Workshop and Conference – 
Volume 2 

D This publication is not peer-reviewed. 

Cai et al. 2006 Clin Transpl B This publication defines this eplet as 77N. This publication is 
not peer-reviewed. 

DRB 77T 77T Madrigal et al. 1989 J Immunol D  

Maurer et al. 1992 HLA 1991 - 
Proceedings of the Eleventh 
International Histocompatibility 
Workshop and Conference – 
Volume 2 

D This publication is not peer-reviewed. 

Klohe et al. 1993 Hum Immunol D  

Cai et al. 2006 Am J Transplant A2  

DRB 96EV 96E 98K 180V Marrari et al. 2009 Hum Immunol B  

Loh et al. 1993 Tissue Antigens D  

Cai et al. 2006 Am J Transplant B This publication defines this eplet as 96E.  

DRB 96HK 96H 98K 120S HLA Epitope Registry website* X SAB analysis of human mAb RTLK1E2 does not confirm eplet 
96HK, but verifies eplet 149H (Figure 4C). 

HLA Epitope Registry website B This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

Navarette et al. 1997 HLA: Genetic 
diversity of HLA: Functional and 
Medical Implications Volume 1 - 
Proceedings of the Twelfth 
International Histocompatibility 
Workshop 

D This publication is not peer-reviewed. 

Cai et al. 2006 Clin Transpl X This publication does not provide evidence for the antibody 
verification of eplet 96HK.  

DRB 96Y 96Y Maurer et al. 1991 J Immunol D  

Drover et al. 1994 Hum Immunol D  

Inoko et al. 1992 HLA 1991 - 
Proceedings of the Eleventh 
International Histocompatibility 
Workshop and Conference – 
Volume 1 

D This publication is not peer-reviewed. 

Cai et al. 2006 Clin Transpl B This publication defines the potential eplets as 
13H/33H/96Y/180L. This publication is not peer-reviewed. 

DRB 98E 98E HLA Epitope Registry website B This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

Cai et al. 2006 Clin Transpl B This publication is not peer-reviewed. 

DRB 98ES 98E 120S HLA Epitope Registry website B This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

Duquesnoy et al. 2016 Hum 
Immunol 

B  
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Cai et al. 2006 Clin Transpl B This publication defines this eplet as 78V. This publication is 
not peer-reviewed. 

Kramer et al. 2020 Am J Transplant A1 This reference is not yet included in the HLA Epitope Registry 
for this eplet. This study defined this eplet as 78V or 96H 98E 
120S.  

DRB 98Q 96H 98Q 
120S 

Taylor et al. 1989 Immunobiology of 
HLA Volume I: Histocompatibility 
Testing  

C This publication is not peer-reviewed. 

Kolstad et al. 1988 Tissue Antigens C  

Cai et al. 2006 Clin Transpl D This publication defines this eplet as 98Q. This publication is 
not peer-reviewed. 

DRB 104A 104A Cai et al. 2006 Clin Transpl D This publication is not peer-reviewed. 

Cai et al. 2006 Am J Transplant B  

DRB 108T 108T Van den Berg-Loonen et al. 1997 
HLA: Genetic diversity of HLA: 
Functional and Medical Implications 
Volume 1 - Proceedings of the 
Twelfth International 
Histocompatibility Workshop 

C 
 

This publication is not peer-reviewed. 

Cai et al. 2006 Clin Transpl D This publication defines the potential eplets as 9Q/108T. This 
publication is not peer-reviewed. 

DRB 142M 142M Bodmer et al. 1977 
Histocompatibility testing 1977 

C 
 

This publication is not peer-reviewed. 

Nelson et al. 1989 Immunobiology 
of HLA Volume I: Histocompatibility 
Testing 

D This publication is not peer-reviewed. 

Navarette et al. 1997 HLA: Genetic 
diversity of HLA: Functional and 
Medical Implications Volume 1 - 
Proceedings of the Twelfth 
International Histocompatibility 
Workshop 

D This publication is not peer-reviewed. 

Cai et al. 2006 Clin Transpl B This publication defines the potential eplets as 
11P/13R/133L/142M.  This reference is not yet included in the 
HLA Epitope Registry for this eplet 

DRB 149H 
 
 

149H * A1 SAB analysis of human mAb RTLK1E2 verifies eplet 149H 
(Figure 4C). Eplet 149H is not considered antibody-verified yet 
by the HLA Epitope Registry. 

Cai et al. 2006 Clin Transpl B This reference is not yet included in the HLA Epitope Registry 
for this eplet. This publication is not peer-reviewed. 

DRB 181M 181M Fu et al. 1992 Hum Immunol D  

Fu et al. 1995 Hum Immunol D  

Cai et al. 2006 Am J Transplant B  

Cai et al. 2006 Clin Transpl B This reference is not yet included in the HLA Epitope Registry 
for this eplet. This publication is not peer-reviewed. 

DQB 45EV 45E 46V 47Y Schreuder et al. 1986 Hum Immunol D  

Kenter et al. 1989 Hum Immunol D  

Maeda et al. 1986 Tissue Antigens D  

Navarette et al. 1997 HLA: Genetic 
diversity of HLA: Functional and 
Medical Implications Volume 1 - 
Proceedings of the Twelfth 
International Histocompatibility 
Workshop 

D This publication is not peer-reviewed. 

Deng et al. 2006 Clin Transpl B This publication defines this eplet as 45E. This publication is 
not peer-reviewed. 

El-Awar et al. 2013 Hum Immunol A2 This publication defines this eplet as 45E.  

Deng et al. 2008 Transplantation B This publication defines this eplet as 45E. This reference is not 
yet included in the HLA Epitope Registry for this eplet.  

Bezstarosti et al. 2022 Front 
Immunol 

A1 This reference is not yet included in the HLA Epitope Registry 
for this eplet. 

DQB 45GV 45G 46V Schreuder et al. 1986 Hum Immunol D  

Radka et al. 1989 Hum Immunol D  
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Kenter et al. 1989 Hum Immunol D  

Nordwig et al. 1991 Hum Immunol D  

Viken et al. 1995 Tissue Antigens D  

Petersen et al. 1992 J Immunol 
Methods 

D  

El-Awar et al. 2013 Hum Immunol A2  

Deng et al. 2008 Transplantation B This publication defines this eplet as 45G+46V. This reference 
is not yet included in the HLA Epitope Registry for this eplet. 

DQB 46VY 46V 52P 28T Marsh et al. 1989 Immunol Today D  

El-Awar et al. 2013 Hum Immunol A2 This publication defines this eplet as 52P.  

Deng et al. 2006 Clin Transpl B This publication defines the potential eplets as 28T/46V/52P. 
This publication is not peer-reviewed. 

Deng et al. 2008 Transplantation A2 This publication defines the potential eplets as 28T/46V/52P. 

DQB 52LL 
 

52L 55L 28S 
30S 37I 

Pistillo et al. 1986 Hum Immunol C  

Pistillo et al. 1992 Hum Immunol X The panel of cells used in this study is not sufficient for eplet 
analysis. 

Viken et al. 1995b Hum Immunol D  

Viken et al. 1995a Hum Immunol D  

El-Awar et al. 2013 Hum Immunol A2 This publication defines this eplet as 52L. This reference is not 
yet included in the HLA Epitope Registry for this eplet. 

Deng et al. 2008 Transplantation B This publication defines this eplet as 28S/30S/37I/52L/55L. 
This reference is not yet included in the HLA Epitope Registry 
for this eplet. 

Bezstarosti et al. 2022 Front 
Immunol 

A1 This reference is not yet included in the HLA Epitope Registry 
for this eplet. 

DQB 52PQ 53Q 89G 90I 
 
 

Hansen et al. 1987 Hum Immunol C  

Koning et al. 1985 Tissue Antigens D  

Marsh et al. 1989 Immunol Today D  

Dessi et al. 1990 Hum Immunol C  

Navarette et al. 1997 HLA: Genetic 
diversity of HLA: Functional and 
Medical Implications Volume 1 - 
Proceedings of the Twelfth 
International Histocompatibility 
Workshop 

D This publication is not peer-reviewed. 

Nelson et al. 1989 Immunobiology 
of HLA Volume I: Histocompatibility 
Testing 

D This publication is not peer-reviewed. 

El-Awar et al. 2013 Hum Immunol A2 This publication defines this eplet as 84E.  

Deng et al. 2008 Transplantation B This publication defines the potential eplets as 
84E/85V/86A/89G/90I/221Q. This reference is not yet 
included in the HLA Epitope Registry for this eplet.  

DQB 55PP 55P 56P Marsh et al. 1989 Immunol Today D  

Nelson et al. 1989 Immunobiology 
of HLA Volume I: Histocompatibility 
Testing 

D This publication is not peer-reviewed. 

Navarette et al. 1997 HLA: Genetic 
diversity of HLA: Functional and 
Medical Implications Volume 1 - 
Proceedings of the Twelfth 
International Histocompatibility 
Workshop 

D This publication is not peer-reviewed. 

Viken et al. 1995c Hum Immunol X This reference does not provide evidence for the antibody 
verification of eplet 55PP. 

Deng et al. 2008 Transplantation B This publication defines this eplet as 55P. 

El-Awar et al. 2013 Hum Immunol A2 This publication defines this eplet as 55P.  

Bezstarosti et al. 2022 Front 
Immunol 

A1 This reference is not yet included in the HLA Epitope Registry 
for this eplet. 

DQB 55R 55R Kolstad et al. 1989b Hum Immunol C  

Marsh et al. 1989 Immunol Today D  
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Nelson et al. 1989 Immunobiology 
of HLA Volume I: Histocompatibility 
Testing 

C/D This publication is not peer-reviewed. 

Kennedy et al. 1989 Immunobiology 
of HLA Volume I: Histocompatibility 
Testing 

C/D This publication is not peer-reviewed. 

Vitale et al. 1992 Hum Immunol D  

Sánchez et al. 1993 Hum Immunol C  

Navarette et al. 1997 HLA: Genetic 
diversity of HLA: Functional and 
Medical Implications Volume 1 - 
Proceedings of the Twelfth 
International Histocompatibility 
Workshop 

D This publication is not peer-reviewed. 

El-Awar et al. 2013 Hum Immunol A2  

HLA Epitope Registry website B This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

Deng et al. 2008 Transplantation B This publication defines this eplet as 52P+55R. This reference 
is not yet included in the HLA Epitope Registry for this eplet. 

Bezstarosti et al. 2022 Front 
Immunol 

A1 This reference is not yet included in the HLA Epitope Registry 
for this eplet. 

DQB 56L 56L 71D Ishikawa et al. 1987 
Immunogenetics 

D  

Matsuki et al. 1987 Hum Immunol B  

Marsh et al. 1989 Immunol Today D  

Kennedy et al. 1989 Immunobiology 
of HLA Volume I: Histocompatibility 
Testing 

D This publication is not peer-reviewed. 

Navarette et al. 1997 HLA: Genetic 
diversity of HLA: Functional and 
Medical Implications Volume 1 - 
Proceedings of the Twelfth 
International Histocompatibility 
Workshop 

D This publication is not peer-reviewed. 

Deng et al. 2008 Transplantation B This publication defines this eplet as 56L. This reference is not 
yet included in the HLA Epitope Registry for this eplet. 

DQB 57V 57V El-Awar et al. 2013 Hum Immunol X This literature reference does not provide evidence for the 
antibody verification of eplet 57V.   

HLA Epitope Registry website B This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

DQB 74S 74S 26G Ge et al. 1994 Hum Immunol A1 
 
 

  

Duquesnoy et al. 2008 Transpl 
Immunol 

B  

DQB 77R 75V 77R El-Awar et al. 2013 Hum Immunol A2 This publication defines this eplet as 77R.  

DQB 77T 77T El-Awar et al. 2013 Hum Immunol A2  

DQB 84QL 84Q 86E 87L 
89T 90T 125A 

Vitale et al. 1992 Hum Immunol D  

El-Awar et al. 2013 Hum Immunol A2 This publication defines this eplet as 84Q.  

Radka et al. 1985 Hum Immunol D  

Deng et al. 2008 Transplantation A2 This publication defines the potential eplets as  
84Q/85L/86E/87L/89T/220H/221H.  

Bezstarosti et al. 2022 Front 
Immunol 

A1 This reference is not yet included in the HLA Epitope Registry 
for this eplet. 

DQB 87F 87F HLA Epitope Registry website B This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

DQB 87Y 87Y HLA Epitope Registry website B This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 
 

DQB 116I 116I 125S Marsh et al. 1989 Immunol Today D  

Deng et al. 2006 Clin Transpl B This publication defines the potential eplets as 
70G+71A/116I/125S. This publication is not peer-reviewed. 
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El-Awar et al. 2013 Hum Immunol A2 This publication defines this eplet as 125S.  

Deng et al. 2008 Transplantation B This publication defines the potential eplets as 
70G+71A/116I/125S. This reference is not yet included in the 
HLA Epitope Registry for this eplet. 

DQB 125SQ 125S 126Q El-Awar et al. 2013 Hum Immunol A2  

El-Awar et al. 2017 J Immunol Res X This literature reference does not provide any evidence for 
antibody verification of eplet 125SQ.  

DQB 182N 182N Navarette et al. 1997 HLA: Genetic 
diversity of HLA: Functional and 
Medical Implications Volume 1 - 
Proceedings of the Twelfth 
International Histocompatibility 
Workshop 

D This publication is not peer-reviewed. 

El-Awar et al. 2013 Hum Immunol A2  

Deng et al. 2008 Transplantation B This publication defines the potential eplets as 77T+84Q/ 
77T+85L/ 77T+ 86E/77T+ 87L/ 182N. 

Bezstarosti et al. 2022 Front 
Immunol 

A1 This reference is not yet included in the HLA Epitope Registry 
for this eplet. 

DQB 182S 182S El-Awar et al. 2013 Hum Immunol A2 This publication defines this eplet as 140A.  

DQA 2D 2D 199A Youngs et al. 2018 Transpl Immunol B  

DQA 40E 40E HLA Epitope Registry website B This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

DQA 40GR 40G 47C 50V 
51L 

El-Awar et al. 2013 Hum Immunol A2 This publication defines this eplet as 40G.  

Deng et al. 2008 Transplantation A2 This publication defines the potential eplets as 40G/47C.  

Tambur et al. 2010 Transplantation B  

Duquesnoy et al. 2008 Transpl 
Immunol 

B  

DQA 47KHL 47K 52H 54L El-Awar et al. 2013 Hum Immunol A2 This publication defines this eplet as 52H.  

Deng et al. 2008 Transplantation B This publication defines the potential eplets as 47K/52H/54L.  

Duquesnoy et al. 2008 Transpl 
Immunol 

B  

DQA 52SK 52S 53K 11C 
18F 45A 64R 
66M 69A 80Y 

Chersi et al. 1989 Z Naturforsch C J 
Biosci 

D  

HLA Epitope Registry website B This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

DQA 61FT  61F 64T 55R HLA Epitope Registry website B This data is solely  published on the HLA Epitope Registry 
website and is not peer-reviewed. 

DQA 75S 75S 156L 
163E 175K 

Kolstad et al. 1989b Hum Immunol C  

Tambur et al. 2010 Transplantation B  

DQA 76V  76V 26S 47Q 
187T 

HLA Epitope Registry website B This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

Deng et al. 2008 Transplantation B This publication defines the potential eplet as 26S/47Q/ 
56R/187T. This reference is not yet included in the HLA 
Epitope Registry for this eplet 

DPB 35FV 35F 36V Marshall et al. 1992 HLA 1991 - 
Proceedings of the Eleventh 
International Histocompatibility 
Workshop and Conference – 
Volume 2 

D This publication is not peer-reviewed. 

Marshall et al. 1998 Hum Immunol D  

Youngs 2004 ASHI Quarterly B This publication is not peer-reviewed. 

Billen et al. 2010 Tissue Antigens B  

DPB 56A 56A HLA Epitope Registry website B This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

Cano et al. 2009 Hum Immunol B  

DPB 56E 55D 56E HLA Epitope Registry website* X SAB analysis of human mAb VR1H5 verifies HLA-DR eplet 58E 
and is cross-reactive with HLA-DP eplet 56E. mAb VR1H5 does 
not provide evidence for HLA-DP eplet 56E as inducer of the 
antibody response (Figure 4A). 
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* A1 SAB analysis of human mAb RTLK10E12 verifies eplet 56E 
(Figure 4B). 

Mazzoleni et al. 1989 
Immunogenetics 

C  

Pistillo et al. 1992 HLA 1991 - 
Proceedings of the Eleventh 
International Histocompatibility 
Workshop and Conference – 
Volume 2 

A1 This publication is not peer-reviewed. 

Marshall et al. 1998 Hum Immunol D  

Cano et al. 2009 Hum Immunol B This reference is not yet included in the HLA Epitope Registry 
for this eplet. 

DPB 56EE 55D 56E 57E Deng et al. 2007 Clin Transpl B This publication is not peer-reviewed. 

DPB 57D 55D 56E 57D Marshall et al. 1998 Hum Immunol D  

Tongio et al. 1997 HLA: Genetic 
diversity of HLA: Functional and 
Medical Implications Volume 2 - 
Proceedings of the Twelfth 
International Histocompatibility 
Conference 

D This publication is not peer-reviewed. 

Deng et al. 2007 Clin Transpl B This publication is not peer-reviewed. 

Billen et al. 2010 Tissue Antigens B  

HLA Epitope Registry website B This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

DPB 69E 69E Arroyo et al. 1995 Hum Immunol D  

DPB 84DEAV 84D 85E 86A 
87V 

HLA Epitope Registry website* A1 SAB analysis of human mAb TL3B6 verifies eplet 84DEAV 
(Figure S3A-B). 
 

Deng et al. 2007 Clin Transpl A2 This publication is not peer-reviewed. 

Kolstad et al. 1989a Hum Immunol C  

Marshall et al. 1998 Hum Immunol D  

Tongio et al. 1997 HLA: Genetic 
diversity of HLA: Functional and 
Medical Implications Volume 2 - 
Proceedings of the Twelfth 
International Histocompatibility 
Conference 

D This publication is not peer-reviewed. 

Youngs 2004 ASHI Quarterly B This publication is not peer-reviewed. 

Duquesnoy et al. 2008 Transpl 
Immunol 

B  

Billen et al. 2010 Tissue Antigens B  

Cano et al. 2009 Hum Immunol B  

DPB 85GPM 85G 86P 87M Viken et al. 1989 Tissue Antigens D  

Marshall et al. 1998 Hum Immunol D  

Inoko et al. 1992 HLA 1991 - 
Proceedings of the Eleventh 
International Histocompatibility 
Workshop and Conference – 
Volume 1 

D This publication is not peer-reviewed. 

Tongio et al. 1997 HLA: Genetic 
diversity of HLA: Functional and 
Medical Implications Volume 2 - 
Proceedings of the Twelfth 
International Histocompatibility 
Conference 

D This publication is not peer-reviewed. 

Youngs 2004 ASHI Quarterly B This publication is not peer-reviewed. 

Billen et al. 2010 Tissue Antigens B  

Cano et al. 2009 Hum Immunol B  

HLA Epitope Registry website B This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

Kramer et al. Manuscript in 
preparation 

A1  
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Deng et al. 2007 Clin Transpl B This publication defines this eplet as  85G+86G+86P +87M. 
This reference is not yet included in the HLA Epitope Registry 
for this eplet and is not peer-reviewed. 

DPB 96K 96K 170I HLA Epitope Registry website B This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

DPA 50Q 50Q Duquesnoy et al. 2008 Transpl 
Immunol 

B  

HLA Epitope Registry website B This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

DPA 50R 50R Marshall et al. 1998 Hum Immunol D  

Heyes et al. 1986 Proc Natl Acad Sci 
U S A 

D  

Young et al. 1988 Hum Immunol D  

HLA Epitope Registry website B This data is solely published on the HLA Epitope Registry 
website and is not peer-reviewed. 

Thammanichanond et al. 2018 
Transplant Proc 

B  

 
1A1, Human monoclonal antibody + single antigen bead (SAB) assay and/or complement dependent cytotoxicity 
assay (CDC) with high resolution HLA typed cells; A2, Adsorption and elution studies + SAB and/or CDC with high 
resolution HLA typed cells; B, Patient serum tested in SAB; C, Human monoclonal antibody or adsorption and elution 
studies or patient sera tested with serologically typed cells; D, Other species (e.g. murine monoclonal antibody). 
*Single antigen bead analysis of this human mAb is provided in this paper. 
Bold: Eplets that currently not antibody-verified in the HLA Epitope Registry. 
Underlined: The residues of these eplets exceed the 3.5 Ångstrom radius and we therefore propose to consider these 
eplets as antibody-verified reactivity patterns. See Table 7 for proposed definitions and rationale.  
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Supplementary Table 4.  Residue differences in reactivity patterns on Common HLA alleles  
 

Reactivity pattern Allele* Residues Common in population 

44K / 150V / 158V A*01:06 44K / 150V / 158A MENA 

A*24:22 44R / 150A / 158V HIS, NAM 

74S / 26G DQB1*03:05 74E / 26G AFA, API, EURO, MENA, HIS, 
NAM, UNK 

DQB1*03:25 74E / 26G NAM 

53L / 84Q / 85L / 86E / 87L / 
89T / 90T / 125A / 220H / 221H 

DQB1*03:09 
 

53L / 84Q / 85L / 86E / 87L / 
89T / 90T / 125A / 220H / 221R 

AFA, NAM 

52P + 53L / 140T / 182N DQB1*03:09 52P + 53L / 140T / 182P AFA, NAM 

 
*Common alleles in the CIWD database (version 3.0.0) (Hurley et al. HLA. 2020 Jun;95(6):516-531. doi: 
10.1111/tan.13811.) 
 
AFA; African/African American, API; Asian/Pacific Islands, EURO; European/European descent, MENA; Middle 
East/North coast of Africa, HIS; South or Central America/Hispanic/Latino, NAM; Native American populations, 
UNK; Unknown/Not asked/Multiple ancestries/Other. 
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