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a b s t r a c t

The Allele Frequencies Net Database (AFND) is a freely accessible database which stores population fre-
quencies for alleles or genes of the immune system in worldwide populations. Herein we introduce two
new tools. We have defined new classifications of data (gold, silver and bronze) to assist users in identi-
fying the most suitable populations for their tasks. The gold standard datasets are defined by allele fre-
quencies summing to 1, sample sizes >50 and high resolution genotyping, while silver standard datasets
do not meet gold standard genotyping resolution and/or sample size criteria. The bronze standard data-
sets are those that could not be classified under the silver or gold standards. The gold standard includes
>500 datasets covering over 3 million individuals from >100 countries at one or more of the following
loci: HLA-A, -B, -C, -DPA1, -DPB1, -DQA1, -DQB1 and -DRB1 – with all loci except DPA1 present in more
than 220 datasets. Three out of 12 geographic regions have low representation (the majority of their
countries having less than five datasets) and the Central Asia region has no representation. There are
18 countries that are not represented by any gold standard datasets but are represented by at least
one dataset that is either silver or bronze standard. We also briefly summarize the data held by AFND
for KIR genes, alleles and their ligands. Our second new component is a data submission tool to assist
users in the collection of the genotypes of the individuals (raw data), facilitating submission of short pop-
ulation reports to Human Immunology, as well as simplifying the submission of population demograph-
ics and frequency data.

� 2015 Published by Elsevier Inc. on behalf of American Society for Histocompatibility and
Immunogenetics.

1. Introduction

The AFND was first launched in 2003 [1] and has become a
widely used repository for several immune related gene and allele
frequencies in worldwide populations, mainly relating to HLA and

KIR [2,3]. Moreover, important immunology databases, like the
Immune Epitope Database and Analysis Resource [4], and epitope
binding prediction software, like NetMHCpan 2.8 [5,6], provide
links to AFND in case users need to access worldwide allele fre-
quency distributions. AFND has been accessed by over 19 thousand
users, from more than 150 countries, illustrating the relevance of
AFND to the H&I community. The number of datasets in AFND
has increased to 1446 (August 2015); 1036 of these are HLA, 235
KIR, 114 cytokines and 61 MICA and MICB. It is worth noting that
the number of datasets with more than one kind of genetic system
is primarily restricted to KIR/HLA ligands. While there are other
databases storing HLA allele frequencies, such as dbMHC (http://
www.ncbi.nlm.nih.gov/projects/gv/mhc/main.fcgi?cmd=init) and
HLA-net [7], these do not contain nearly as many HLA datasets as
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Abbreviations: AFND, Allele Frequency Net Database; BMDR, Bone Marrow
Donor Registries; HLA, human leukocyte antigen; IMGT, the international
ImMunoGeneTics information system; ID, identification; KIR, killer-cell
immunoglobulin-like receptors; MICA, MHC class I polypeptide-related sequence
A; MICB, MHC class I polypeptide-related sequence B; NMDP, National Marrow
Donor Program.
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