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Background ςwhat we know

ÅHLA matching affects transplant outcome

ÅHLA antibodies are the primary causes of transplant rejection

ÅHLA antibodies recognize epitopes

HLA epitopes are important in transplantation



Antibody Responses to HLA Affect Transplant 
Outcome

ÅClass I HLA antigens
ÅHLA-A 

ÅHLA-B

ÅHLA-C 

ÅMICA

ÅClass II HLA antigens
ÅDRB1 

ÅDRB3, 4, 5

ÅDQB1 and DQA1

ÅDPB1 and DPA1



HLA system is polygenic and polymorphic, 
34,422 alleles assigned !

Assigned as of September 15, 2022

IMGT/HLA Database 
http://hla.alleles.org/nomenclature/stats.html

HLA Class I (24,703 alleles)

Gene A B C

Alleles 7,562 9,000 7,513

HLA Class II (9,719 alleles)

Gene DRA DRB DQA1 DQB1 DPA1 DPB1

Alleles 32 4,149 483 2,278 455 2,067

ÅEffective for fighting infectious agents and tumors 

ÅMajor obstacle in transplantation 

http://hla.alleles.org/nomenclature/stats.html


Sensitizing events after transplantation

Recipient

A2

B35, B44

Cw4, C*16

Donor 

A1, A3

B7, B27

Cw2, Cw7

Sensitizing 

Antigens 

A1, B7, B27 

Kidney loss

HLA-A1
antibody

24% cPRA



HLA Antigens Have 
Multiple Epitopes

ÅñPrivateò epitopes and ñpublicò 
epitopes shared between cross-
reacting antigens (CREGs)

ÅEpitopes are defined by 
polymorphic amino acid residues

Duquesnoy: ñA Structurally Based Approach to Determine HLA Compatibility at 

the Humoral Immune Levelò, Human immunology, 67: 847-862, 2006



Sensitizing events after transplantation

Recipient

A2

B35, B44

Cw4, C*16

Donor 

A1, A3

B7, B27

Cw2, Cw7

Sensitizing 

Antigens 

A1, B7, B27

Kidney loss

42% cPRA

B7 CREG
B27
B60
B61
B7
B81
B13
B48
B13
B47

A1 CREG
A1
A25
A26
A32
A34
A36
A43
A66

40% cPRA

67% cPRA



Binding of Antibody to an Epitope



Eplets

Å9ǇƛǘƻǇŜǎ ŀǊŜ ǎǘǊǳŎǘǳǊŀƭƭȅ ŘŜŦƛƴŜŘ ōȅ άepletsέ

ÅEplet= functional epitope

Åά{Ƴŀƭƭ ŎƻƴŦƛƎǳǊŀǘƛƻƴǎ ƻŦ ǇƻƭȅƳƻǊǇƘƛŎ ŀƳƛƴƻ ŀŎƛŘ ŎƻƴŦƛƎǳǊŀǘƛƻƴǎ on 
the HLA molecular surfaceέ Rene J Duquesnoy, around 1994

ÅPatches consisting of a polymorphic residue and residues within a 3-
3.5 A radius

ÅSome controversy exists over this definition between 
immunogeneticists- immunologists



Antigens/Epitopes/Eplets

Wiebe C et al, AJT 2019; 19:1708-1719



NKR-HLA Eplettool-
Examples

LowEpletload mismatch

Single molecule eplet mismatch

Cumulative eplet mismatch



NKR-HLA Eplettool-
Examples
HighEpletload mismatch

High risk for dnDSA
ABMR
Transplant glomerulopathy
Graft loss

ά5ǳŜ ǘƻ ǘƘŜ ǊŜƭŀǘƛǾŜƭȅ ǎƳŀƭƭ ǎŀƳǇƭŜ ǎƛȊŜ ŀƴŘ ǘƘŜ 
associated risk of type
II error, risk quantification should be interpreted with 
caution, and
ǎƘƻǳƭŘ ōŜ ǾŀƭƛŘŀǘŜŘ ƛƴ ŀƴ ƛƴŘŜǇŜƴŘŜƴǘ ŎƻƘƻǊǘΦέ
Wiebeet al, AJT 2018

In the absence of pretransplantDSA, HLA-DR/DQ 
eplet mismatch represents a precise method of 
defining alloimmunerisk.



AJT 13: 3114-3122, 2013

ÅJanuary, 1999-December 
2008

ÅN=392/286
ÅHLAMatchmaker

ÅHLA antigen mismatches 

were calculated for HLA-
DR, and -DQ

ÅDSA checked: 0, 1,2, 3, 6, 
12,18,24 months as well as 
with biopsies



AJT 13: 3114-3122, 2013



JASN, 31: 2293-2204, 2020

ÅMarch 1, 2004-February 6th, 2013
ÅN=1,137
ÅHLAMatchmaker

ÅHLA antigen mismatches were calculated for HLA-
A, -B, -DR, and -DQ at the antigen split level. 

ÅDSA checked: 0, 3, 12 months then yearly after Tx as 
well as with biopsies



JASN, 31: 2293-2204, 2020



JASN, 31: 2293-2204, 2020



Chris Wiebe et al. JASN 2017;28:3353-3362

This is the origin 
where the 11 
cut-off is coming 
from



ÅSeptember, 2007-December, 
2013

ÅN=444
ÅHLAMatchmaker

ÅHLA antigen mismatches 

were calculated for HLA-DR, 

and -DQ 
ÅDSA checked: 0, 6, 12 months 

after Tx as well as with biopsies

AJT 21: 322-328, 2021



ÅN=347
ÅHLAMatchmaker
ÅA time-weighted tacrolimus 

trough level (TAC-C0) of 5 ng/mL 
and a TAC-C0 time-weighted 
coefficient variability (TWCV) of 
20% were applied 

ÅDSA checked: 1, 3, 6, 12 months 
then yearly after Tx as well as 
with biopsies

Int. J. Mol. Sci. 2022, 23, 

7357. 



Definition of different risk groups includes tacrolimus 
level and variation along with EpletMM load

Int. J. Mol. Sci. 2022, 23, 

7357. 
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Int. J. Mol. Sci. 2022, 23, 

7357. 



Combined 

effects of single 

molecular eplet
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TAC-variability

Ab verified 

eplet
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Int. J. Mol. Sci. 2022, 23, 

7357. 



This biomarker-guided trial investigated whether in low immunological-
risk kidney transplants without pretransplant DSA and donor-specific T 
cells assessed by a standardized IFN-ć ELISPOT, low 
immunosuppression (LI) with tacrolimus monotherapy would be non-
inferior regarding 6-month BPAR than tacrolimus-based standard of care 
(SOC). 

ÅDue to low recruitment rates, the 
trial was terminated when 167 
patients were enrolled. 

Å9[L{th¢ ƴŜƎŀǘƛǾŜǎ ό9ҍύ ǿŜǊŜ 
randomized to LI (n = 48) or SOC (n = 
53), E+ received the same SOC. 

AJT 21: 2833-2845, 2021



AJT 21: 2833-2845, 2021

Potential effect modification based on DQ EpletMM



National Kidney Registry (NKR)

ÅImplemented high resolution HLA typing and eplet analysis in late 2020

Unpublished





https:// emory-larsenlab.shinyapps.io/hlar_shiny/

Originally R based programming, now we app:

Human Immunology, 83: 248-255, 2022



Human Immunology, 83: 248-255, 2022 https:// emory-larsenlab.shinyapps.io/hlar_shiny/


