eResources

HLA Typing

Links
[A] https://www.eurotransplant.org/cms/index.php?page=et_manual
[B] http://optn.transplant.hrsa.gov/policiesAndBylaws/policies.asp
[C] http://www.ncbi.nlm.nih.gov/projects/gv/mhc/
[D] http://www.ebi.ac.uk/ipd/imgt/hla/
[E] http://www.allelefrequencies.net/hla6003a.asp
[F] http://hla-net.eu/
[G] http://hla.alleles.org/
[H] http://epregistry.com.br/index/index
[I] http://www.hlamatchmaker.net/
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uman leucocyte antigen (HLA) molecules
are the principal determinants of graft antigenicity and constitute a formidable barrier to
allogeneic organ transplantation.1 Clinical outcomes after kidney transplantation are particularly strongly associated with the degree of HLA
matching between donor and recipient [A] [B].
Here, we collate web‐based resources related to
the immunobiology and practice of HLA typing of interest
to basic scientists and transplant clinicians alike.
The HLA molecules are membrane‐bound glycoproteins that
bind antigenic peptides for presentation to T cells.2 According
to their structure and function, classical HLA molecules fall
into 2 classes: Class I molecules comprise a single peptide‐binding, αpolypeptide chain that associates
with β2‐microglobulin and an antigenic peptide to form a mature
complex; class II molecules are composed of an α- and β-polypeptide,
both of which contribute to binding
of antigenic peptides. The HLA class
I molecules are expressed by most
somatic cells, whereas class II molecules are usually only expressed by
specialized cell subsets with immunological function. Classic class I and
II molecules are genetically encoded within the major histocompatibility complex (MHC) locus on chromosome 6p21.3,
which is a region of very high gene density, extreme polymorphism and clustering of genes with related immunological
functions.3 The 3 genes encoding HLA class I molecules,
namely, HLA-A, HLA-B, and HLA-C, reside within the class
I region alongside 2 clusters of nonclassic class I genes. Genes
for the class II molecules, namely, HLA-DP, HLA-DO,
HLA-DM, HLA-DQ, and HLA-DR, are located in the
class II region.
Polymorphism is a defining feature of HLA genes.4 The
IMGT/HLA database [C] at the European Bioinformatics
Institute serves as an official repository for HLA allele
sequences, as well as offering a selection of online tools for
categorizing and comparing HLA alleles.5
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The dbMHC website [D] hosted at NCBI is a publicly
accessible database for HLA allele sequence and related
clinical data. The catalogue of HLA allele frequencies in diverse human populations is a particularly valuable resource.
For reasons that are not fully explained, the overall rate of
genetic recombination in the MHC
region is lower than that in the rest
of the genome; as a result, many
HLA alleles exist in marked linkage
disequilibrium. Presumably, a felicitous consequence of inheriting HLA
genes as “haplotypic blocks” is that
identifying a well‐matched donor is
more probable than it would otherwise be. Usefully, the dbMHC
website also lists HLA haplotype
frequencies in different racial groups,
as does allelefrequencies.net [E]6
and hla-net.eu [F].7
Naming of HLA alleles is standardized by the World
Health Organization Nomenclature Committee for Factors
of the HLA System. In April 2010, the system of HLA nomenclature was changed to accommodate the large number
of allelic variants in some families. An accessible source of information about the current naming of HLA alleles is available at hla.alleles.org [G]. This neatly curated website also
provides up‐to‐date lists of recognized HLA alleles and proteins, as well as a convenient nomenclature conversion tool.
At a molecular level, interactions between non‐self HLA
molecules and T-cell receptors or antibodies are well explained. Much effort has been invested in describing epitopes
of HLA‐specific antibodies, which are now being systematically named and collated in an online archive at epregistry.
com.br [H], which also lists epitope frequencies, epitope‐carrying
alleles in Luminex panels, and alleles with antibody‐verified
epitopes.8 A practical consequence of this work is an algorithm, known as HLAMatchmaker [I], which is now used
by Eurotransplant as part of its “acceptable mismatch”
program.9 Assessing “epitope load” might also provide valuable information for selecting organs for nonsensitized recipients or guiding their posttransplant management.10
In summary, knowledge of the HLA system and its relevant
nomenclature is important for all transplant professionals. Accurate recording of HLA typing information at the highest
available resolution is very valuable, especially in the context
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of clinical trials. In addition to the vast specialist literature,
there exist many excellent online sources of information about
HLA typing and variety of helpful web‐based tools.11
REFERENCES
1. Dyer PA, Claas FH, Doxiadis II, et al. Minimising the clinical impact of the
alloimmune response through effective histocompatibility testing for organ transplantation. Transpl Immunol 2012;27:83.
2. Howell WM, Carter V, Clark B. The HLA system: immunobiology, HLA
typing, antibody screening and crossmatching techniques. J Clin Pathol
2010;63:387.
3. Trowsdale J, Knight JC. Major histocompatibility complex genomics and
human disease. Annu Rev Genomics Hum Genet 2013;14:301.
4. Klein J, Sato A. The HLA system. First of two parts. N Engl J Med 2000;343:702.

7

5. Robinson J, Halliwell JA, McWilliam H, et al. The IMGT/HLA database.
Nucleic Acids Res 2013;41:D1222.
6. Middleton D, Menchaca L, Rood H, et al. New allele frequency database:
http://www.allelefrequencies.net. Tissue Antigens 2003;61:403.
7. Nunes JM, Buhler S, Roessli D, et al. The HLA‐net GENE[RATE] pipeline for
effective HLA data analysis and its application to 145 population samples
from Europe and neighbouring areas. Tissue Antigens 2014;83:307.
8. Duquesnoy RJ, Marrari M, da M Sousa LC, et al. 16th IHIW: a website for
antibody‐defined HLA epitope Registry. Int J Immunogenet 2013;40:54.
9. Claas FH, Rahmel A, Doxiadis II. Enhanced kidney allocation to highly
sensitized patients by the acceptable mismatch program. Transplantation
2009;88:447.
10. Duquesnoy RJ. Human leukocyte antigen epitope antigenicity and immunogenicity. Curr Opin Organ Transplant 2014;19:428.
11. Helmberg W. Bioinformatic databases and resources in the public domain
to aid HLA research. Tissue Antigens 2012;80:295.

Copyright © 2014 Wolters Kluwer Health, Inc. All rights reserved.

