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Release 2.17.0, April 2007

• 2,714 HLA alleles
 1,839 Class I alleles
 875 Class II alleles

• 102 other alleles (TAP1, TAP2, MICA, MICB)
• 6,139 EMBL component sequences
• 4,325 cells in accompanying cell database

• 4525 Submissions to the database, ~500 new submissions each year

• Over 240,000 visits to the database each year, download over 840,000
pages

 IMGT/HLA Database Statistics



• WHO Nomenclature Committee for factors of the HLA system

was first established in 1968

• The Committee is responsible for naming genes, antigens and

alleles

• Nomenclature Committee reports are published in a number of

journals

 HLA Nomenclature
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Tissue Antigens  (2005) 65 301-369
 International Journal of Immunogenetics (2005) 32 107-159 
 Human Immunology (2005) 66 571-636



Rio de Janerio, BrazilM Gerbase de Lima/ME Moraes200815th

MHC and anthropology, HLA and diseaseMelbourne, AustraliaJ McCluskey200514th

Virtual DNA analysis, SNP markers, HLA in HSCTVictoria, BC, Canada
Seattle, Washington, USA

J Hansen200213th

Sequencing, HLA class I typing by PCRSt Malo/Paris, FranceD Charron199612th

HLA class II typing by PCR methodsYokohama, JapanT Sasazuki/K Tsuji/M Aizawa199111th

Establishment of RFLP, T cell clones, biochemical
and HTC methods, created a panel of cell lines,
gene and allele nomenclature

Princeton, New Jersey
New York, NY, USA

B Dupont198710th

New class I and II specificities. HLA class II in renal
transplantation

Munich, Germany
Vienna, Austria

EA Albert/W Mayr19849th

Definition of MB (DQ) and MT (DR52/53). HLA in
transplantation and disease

Los Angeles, California, USAPI Terasaki19808th

Definition of DR1-7 specificities. HTC testingOxford, UKWF Bodmer19777th

Description of Dw specificitiesAarhus, DenmarkF Kissmeyer-Nielsen19756th

Worldwide typing of 49 populationsEvian, FranceJ Dausset19725th

Definition of 27 HLA-A, B, C specificitiesLos Angeles, California, USAPI Terasaki19704th

Family studies. HLA in renal transplantationTorino, ItalyR Ceppellini19673rd

Mixed lymphocyte culture testingLeiden, The NetherlandsJJ van Rood19652nd

Definition of “Hu-1”, “LA” and “Four” antigen
specificities

Durham, North Carolina, USADB Amos19641st

AdvancesVenueChairmanYearWorkshop

 HLA Workshops



 HLA Nomenclature  1965

The first mention of nomenclature came during the 2nd

Workshop in 1965.

“The question of nomenclature of the leukocyte antigens has been
raised during the workshop. An advice on this matter will be
formulated by a committee on nomenclature, which has been
formed during this Workshop.”



 HLA Nomenclature  1967

After the 3rd Workshop in 1967 a one page report was issued:

“Nomenclature: HL-A

As an interim measure, while awaiting the formation of the

Nomenclature Committee, the investigators listed below have

agreed to use the term HL-A for indicating the major system of

leucocyte antigens (previous names: Du-1, Four, Hu-1, LA etc).”

Hu1 (Dausset) + LA (Payne/Bodmer)  =  HL-A



NEW HL-A NOMENCLATURE AND PREVIOUS DESIGNATIONS

New HL-A

nomenclature

Amos Batchelor Ceppellini Dausset Kissmeyer-

Nielssen

Payne/

Bodmer

van Rood Shulman Terasaki Walford

HL-A1 19 1 To-8 11 LA1 LA1 LA1 - 1 Lc-1

HL-A2, HL-AMac 1 5 To-9 Mac LA2 LA2 8a PIGrLyB1 2 Lc-2

HL-A3 4 - To-10 12 LA3 LA3 LA3 Hill 8 Lc-3

HL-A4

HL-A5 45 25 To-5 5 - - - - 6 -

HL-A6

HL-A7 2 - To-20 10 - 4d 7c - 5 Lc-8

HL-A8 41 2 To-7 8 - 7d 7d - 11 Lc-7

 HLA Nomenclature  1968

The first true report was published in 1968 and listed the following as

officially recognised antigens, with there previous equivalents. Correlation of

antigen specificity between the different groups is achieved using a common

panel of antibodies.

WHO Nomenclature Committee. Nomenclature for Factors of the HL-A System. Bull Wld Hlth Org 1968: 39: 483-486



 HLA Nomenclature  Milestones

1970 Preliminary designations identified by the use of a ‘w’ (workshop status).

1975 HL-A becomes HLA-A, -B and HLA-C and HLA-D defined

The concept of split antigens is introduced (A9 is split into Aw23 and Aw24)

1977 First HLA-DR antigens named ‘D’ related

1987 A comprehensive list of HLA genes are named, Alleles named using four digit name

1990 Fifth digit to allele names indicates a silent (non-coding) polymorphism.

1994 The first null allele is named (DRB4*01012N)

1995 Extra digits added to code for polymorphism in the non-coding regions of alleles

1996 L suffix added (low level of expression)

2002 C, S, A suffices added. Allele names extended to eight digits

2005 Q suffix added



Q  Expression of an allele is questionable given that the mutation
seen in the allele has previously been shown to affect normal
expression levels

S  Allele specifying a protein that is expressed as a soluble secreted
molecule but is not present on the cell surface

A  Aberrant; some doubt as to expression

C  Allele product remains in the cytoplasm and is not expressed on
the cell surface

 HLA Nomenclature  Expression Variants



 HLA Allele Nomenclature

HLA - A  *  24  02  01  01

Locus Asterisk Allele family
(serological 

where 
possible)

Amino
acid 

difference

Non-coding
(silent)

polymorphism

Intron,
 3’ or 5’ 

polymorphism

N = null
L = low
S = Sec.
A = Abr.

Q = Quest.

HLA - A  *  24  02  01  02  L



 Numbers of HLA  alleles 1987 - 2006



• Sequence database specialising in genes of the human major

histocompatibility complex

• Official database of the WHO Nomenclature Committee for Factors of

the HLA System

• Initially funded as part of the International ImMunoGeneTics (IMGT)

database project

• IMGT/HLA Database on-line since 1998

• Database housed by the EBI, maintained at the ANRI in London.

 IMGT/HLA



• HLA genes are highly polymorphic

• Allele sequence differ by as little as a single nucleotide

• Functional variants defined by polymorphisms within exon, intron and

promoter sequences

• Early sequence publications contained many errors

• Important for accurate reagent design - primers, probes or sequence-

based typing strategies

• Over 11,000,000 prospective haematopoietic stem cell donors have

been HLA typed

 Why do we need a database?



 Map of the HLA region



 Map of the HLA region

Genes included in the IMGT/HLA Database













The nomenclature system needs:

• To be expandable

• To encode relatedness

• To encode ambiguity

• To be usable

 HLA Nomenclature Requirements



Low level of resolution A*02

Medium level A*0201/0205/0209/0240

High level A*02010101

 Level of resolution



Using medium level resolution typing it is possible to exclude some but

not all alleles from a group, hence the National Marrow Donor Program

(NMDP) codes.

B*1501 or B*1502 = B*15AB

B*1501/1502/1505/1515/1521/1545/1556/1570 = B*15FGR

 Ambiguity
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• Gene names
  HLA-A   or    HLA-DRB1

• Antigen names
 A2  or  DR1

• Allele names
 A*020101  or  DRB1*01010101



 Alleles versus Serology - ideal
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 B*15 Reality



Heterogeneity of Study Populations: Definition of HLA Determinants

• Samples typed historically used serology or cellular
methods for class II.

• Samples typed in DNA era: low, intermediate, high
resolution.

• Different HLA loci in a given sample may be typed
using different technology and at different resolution:

HLA-A*0101, 03; B*07, 1501; DRB1*0301, 1501

HLA-A1, 3; B7, 62(15); DRB1*0301, 1501



 HLA Nomenclature

HLA-A*2402-2436  Most type by serology
 as A24(9)

HLA-A*2436-2466 Exact serological
 equivalent or typing
 pattern is unknown

Not all alleles have been defined by serology







Anthony Nolan Trust
For HLA Nomenclature Information
www.anthonynolan.org.uk/hig/

IMGT/HLA Sequence Database

For HLA Sequences

www.ebi.ac.uk/imgt/hla

 Useful Web sites


