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ABSTRACT: In histocompatibility testing some geno-
type ambiguities are almost always resolved into the ge-
notype with the most common alleles. To achieve unam-
biguous assignments additional unwieldy tests are
performed. The American Society for Histocompatibility
and Immunogenetics formed a committee to define what
human leukocyte antigen (HLA) genotypes do not need to
be resolved in external proficiency testing. The tasks
included detailed analysis of large datasets of high-
resolution typing and thorough review of the pertinent
scientific literature. Strict criteria were used to create a
catalogue of common and well-documented (CWD) al-
leles. In total, 130, 245, 81, and 143 of the highly
polymorphic HLA-A, -B, -C, and DRB1 loci fell into the
CWD category; these represent 27%—30% of all alleles
recognized. For the loci DRB3/4/5, DQA1, DQBI1, and
DPBI1, a total of 29, 16, 26, and 52 CWD alleles were
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identified. A recommendation indicated that an accept-
able report should only include one possible genotype;
multiple genotypes can only be reported if only one of
these includes two alleles of the CWD group. Exceptions
in which resolution is not necessary are ambiguities in-
volving functional alleles with identical sequences in the
antigen recognition site. The criteria were established for
proficiency testing, which could be a valuable tool when
making clinical histocompatibility decisions.  Human
Immunology 68, 392—417 (2007). © American Society for
Histocompatibility and Immunogenetics, 2007. Pub-
lished by Elsevier Inc.
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Catalogue of HLA Common Alleles

INTRODUCTION

The growing number of human leukocyte antigen (HLA)
alleles with high sequence homology, and the extensive
sharing of the distinguishing sequences with other alleles
of the same locus, result in genotype ambiguities when
performing molecular tests for HLA typing {11.

The results of many individual high-resolution mo-
lecular typing methods, in many instances, correspond to
more than one possible genotype, including different
allele combinations. Additional tiered tests are per-
formed to exclude some allele combinations and to iden-
tify unambiguously, the actual genotype for a given locus
[2}. The additional tests are expensive and add a signif-
icant burden to the histocompatibility laboratory.

Of all possible genotypes corresponding to ambiguous
results, the combinations in which both alleles are fre-
quent are more likely to be the actual genotype than
genotypes in which both alleles are rare. The likelihood
ratio for a given genotype, compared with the occurrence
of other possible genotypes, can be estimated based on
knowledge of gene frequencies of the alleles included in
each possible genotype in the same population from
which the individual comes. These estimations apply
only to individuals whose parents are not genetically
closely related; the accuracy of the likelihood estimates
correlates directly with the accuracy of the estimation of
gene frequency values.

The American Society for Histocompatibility and Im-
munogenetics (ASHI) formed an ad-hoc committee to
summarize the result of studies that analyzed the genetic
diversity of the HLA system in various populations, with
the objective of determining criteria to establish what
HLA genotypes do not need to be resolved when report-
ing results for external proficiency testing.

The accurate estimation of frequencies may be diffi-
cult for rare alleles and haplotypes. It has been estimated
that at least three examples of a particular allele are
needed to obtain an accurate frequency estimate {3}.

In clinical histocompatibility practice, it is therefore
important to recognize alleles that are observed with a
significant frequency, and to distinguish them from al-
leles of the same locus that may have been observed only
in one or a few instances and are not likely to be found
again.

The Committee proposes to categorize HLA alleles on
the basis of their gene frequencies. The distribution of
alleles in various populations is different for different
HLA loci. For example, the distributions of alleles at
DRBI1 and DPBI loci are contrasting in most popula-
tions; typically up to 17 DRB1 alleles account for 90%
of the alleles in almost all outbred populations. In com-
parison to this, only eight to ten DPB1 alleles are needed
to cover the same proportion of alleles. Therefore, it is
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easy to distinguish the common alleles from the rare
alleles in DPB1; in contrast, the distribution of DRB1
alleles seems to be more a continuum of alleles with
intermediate frequencies. It is therefore difficult to de-
termine a cut-off frequency to determine which alleles
are rare.

MATERIALS AND METHODS

Some operational definitions were established. The com-
mittee proposed to define three categories of alleles:

1. Common alleles. Common alleles are those that appear
with gene frequencies greater than 0.001 in any ref-
erence population. As mentioned above, accurate fre-
quency estimations can be made for alleles observed
three or more times; therefore, population studies
with a sample size of 1,500 unrelated subjects 2z =
3,000 chromosomes) could detect with accuracy only
allele frequencies of 0.001 or greater.

2. Well-documented alleles. A second category includes
those alleles that have been observed in at least three
independent unrelated individuals; however, their
gene frequencies have not been estimated accurately.
Alleles that are found only in isolated populations
may have low frequency in any outbred population,
and their frequencies are likely to be lower overall
than those of most common alleles.

3. Rare Alleles. The remaining alleles are considered rare
alleles. These alleles have extremely low frequencies
and are not likely to be found again in a significant
number of unrelated subjects.

Classifying every allele this way may be difficult in
some cases, given the lack of systematic studies of all
populations, despite large numbers of subjects having
been included. In addition, alleles found with interme-
diate or high frequency in some isolated populations may
appear as well-documented or rare alleles in outbred
populations with gene flow from those isolated popula-
tions. The studies conducted so far vary in sample size
and typing resolution.

In the United States, the Histocompatibility labora-
tories serve a diverse population that includes patients
and donors from virtually all world populations. This
ad-hoc committee proposed to identify the “common”
and “well-documented” alleles in all world populations.

The committee noted that some databases and studies
might include allele level assignments that resulted from
intermediate- or low-resolution tests. In these datasets,
some of the allele level assignments may be erroneous
and could have resulted from spurious reactions of some
reagents. Therefore, the determination of allele frequen-
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