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• zero-antigen mismatches have the highest 

success rates 

• Still with a zero mismatch results are not optimal

Allo-typing



• many mismatched transplants do so well?

Allo-typing







C4d +

DSA +

DSA +, C4d +

Wiebe C et al. Am J Transplant. 2012; 12: 1157-1167



Due to shared epitopes with donor HLA

Wiebe C et al. Am J Transplant. 2012; 12: 1157-1167
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Allo-typing

• Serologic

• Oligotyping

• DNA Sequence based typing

Smith LK, Methods Mol Biol. 2012;882:67-86



• Terasaki’s antihuman leukocyte antigen (HLA) antibodies 

from sera of sensitized patients

• HLA antigens have multiple epitopes that are determined 

by amino acid residues in polymorphic positions

• HLA epitopes recognized, especially by mouse 

monoclonal antibodies (mAbs)

R. J. Duquesnoy & M. Marrari, Tissue Antigens ISSN 0001-2815

Allo-typing



HLA epitope repertoire

Empirical Terasaki’s technique: 

(TerEps)

• analyzing reactivity patterns using mouse mAb or an 

eluted alloantibody with recombinant HLA single antigen 

beads (amino acid sequences of HLA alleles used in the 

Luminex assays)

• Terasaki’s epitopes 103 amino acid-defined epitopes on 

class I antigens encoded by HLA-A, -B and –C

El-Awar NR, Akaza T, Terasaki PI et al. Transplantation 2007: 84: 532–40

R. J. Duquesnoy & M. Marrari, Tissue Antigens ISSN 0001-2815



Tiercy JM, et al.  Am. J. Hum. Genet. 51:592-608, 1992



Eren AM, et al, ISME Journal (2015) 9, 968–979 



Eren AM, et al, ISME Journal (2015) 9, 968–979 



Smith LK, Methods Mol Biol. 2012;882:67-86 
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• three-dimensional molecular structures

• detailed amino acid sequence differences 

between HLA antigens 

made it possible to define the structural basis of 

HLA epitopes

• stereochemical modeling of crystallized 

complexes

Allo-typing





Stenger RM, et al, INFECTION AND IMMUNITY, Feb. 2009, p. 896–903
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HLA Matchmaker Algorithm

• Originally introduced for epitope matching

• Concept of triplet matching  

• each HLA antigen is viewed as a string of short 

linear sequences (triplets)

• considered key elements of epitopes that can 

induce the formation of specific antibodies

Copyright © 2015 HLA Matchmaker.



The HLAMatchmaker strategy

(HLA-MD-Eps) # 

• stereochemical modeling of crystallized complexes of 
antibodies with different protein antigens (such as hen 
egg lysosome and horse cytochrome c)

• critical amino acid residues to antigen–antibody binding 
energy

– structural epitopes hot spots

– paratope consists of six complementary determining 
regions (CDRs)

Davies D, et al, Annu Rev Biochem 1990: 59: 439–73

Duquesnoy RJ. A Human Immunol 2006: 67: 847–62.

HLA epitope repertoire

R. J. Duquesnoy & M. Marrari, Tissue Antigens ISSN 0001-2815



EPITOPE Function

An epitope has two characteristics 

• immunogenicity, inducing Ab response

• antigenicity, determining Ab reactivity 

• mismatch permissibility # reactivity

Copyright © 2015 HLA Matchmaker.



2011 John Wiley & Sons A/S · Tissue Antigens 77, 525–534





J
o
o
m

la
, 

2
0
1
5
 H

L
A

 M
a

tc
h
m

a
k
e
r







• TerEp #17 is equivalent to the 62GE eplet

represented on A2, B57 and B58

similar molecular configuration on A*0201 

(Figure 1A) and B*5701 (Figure 1E)

R. J. Duquesnoy & M. Marrari, Tissue Antigens ISSN 0001-2815













S. Takemoto et al. Human Immunology 65, 1489–1505 (2004)

© American Society for Histocompatibility and Immunogenetics, 2004



R. J. Duquesnoy & M. Marrari, Tissue Antigens ISSN 0001-2815



R. J. Duquesnoy & M. Marrari, Tissue Antigens ISSN 0001-2815



R. J. Duquesnoy & M. Marrari, Tissue Antigens ISSN 0001-2815



• HLA Matchmaker determines structurally HLA 

compatibility at the epitope level and may better predict 

the immunological risk of kidney transplants compared 

with broad antigen matching

Do Nguyen H, et al, ATC 2015, Abstract number: 1066

HLA epitope repertoire







Transplant outcome



Antigen / Epitope / Eplet

Microchimerism





Neuroscience Reviews G Chiang - 2014

http://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=21&cad=rja&uact=8&ved=0CBoQFjAAOBQ&url=http%3A%2F%2Fwww.kopfinstruments.com%2FCarrier%2Fdownloads%2FCarrier79.pdf&ei=0DJPVMP5K9ftaK6WgcgI&usg=AFQjCNETsajvkArGz8dy09hKlGWvvoSaew


http://jenapincott.com/wp-content/uploads/2011/01/1050687_4b2d_625x10001.jpg


Detection of michrochimerism after MSCs  

pretransplantation

PCR on arterial endothelium
Saadi et al, 2010, Dynamic Bioch

Lymphocyte DNA sequencing
Saadi et al, 2016, Unpublished





• Chimerism was proven in patient after DS- MSCs

transfusion by examination of HLA class II (HLA-

DR) by molecular biology technique

• Before MSCs transfusion HLA typing of patient

was DR7 , DR13(6)

• HLA typing of related donor was DR4, DR13(6)

• After MSCs transfusion HLA typing of patient

was DR4, DR7, DR13(6)

Saadi G et al, Dynamic Biochem 4(1): 55-60, 2010



Recipient before MSCs Saadi et al, 2016



MSCs Donor Saadi et al, 2016



Recipient after MSCs Saadi et al, 2016



Recipient after MSCs Saadi et al, 2016



Immunosuppression 

and Adherence        

is the corner stone of 

maintaining graft 

survival



Allospecific matching        

is the Key stone of 

ensuring graft 

survival
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