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High-frequency alleles and/or co-occurring human leukocyte antigen (HLA) alleles across loci appear to be
more important than individual alleles, because they might be markers of disease risk that have clinical value
as biomarkers for targeted screening or the development of new therapies. To better elucidate the major
histocompatibility complex background and to facilitate the experimental use of cynomolgus macaques,
Mafa-B, Mafa-DQB1, and Mafa-DRB alleles were characterized and their combinations were investigated from
30 macaques of Vietnamese origin by cloning and sequencing. A total of 48 Mafa-B, 22 Mafa-DQB1, and 42
Mafa-DRB alleles, were detected in this study, respectively. In addition, two Mafa-DQB1 and eight Mafa-DRB
alleles represented novel sequences that had not been documented in earlier studies. Our results also showed
that the macaque from Vietnam might be valuable because >30% of the test animals possessed Mafa-
DRB*w304(30%) and -DQB1*0616 (30%). We report that the combination of major histocompatibility complex
(MHC) class I and II alleles, including the combination of DRB3*0403-DRB*w304, DRB1*1013-DRB*w304, and
Mafa-B*007:01:01-DRB*w304, which was in 17%, 13%, and 13% of the animals, respectively. Interesting, more
than two Mafa-DQB1 alleles detected in one animal in this study suggest that Mafa-DQBI, like Mafa-DRB,
might be a duplication in the chromosome, which have ever been documented in cynomolgus monkeys but
has not yet been observed in rhesus macaques or other primates. Our results for the high frequency of
commonly co-occurring MHC alleles across loci in a cohort of the Vietnamese cynomolgus macaque empha-

sized the value of this species as a model for biomedical research.
© 2012 American Society for Histocompatibility and Immunogenetics. Published by Elsevier Inc. All rights
reserved.
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1. Introduction diseases, including type 1 diabetes [6-10], pemphigus [11], pure
red cell aplasia [12], allergies [13], low hepatitis activity [14], mul-
tiple sclerosis [15], primary Sjogren’s syndrome [16], Graves’ dis-
ease in Koreans [17], familial generalized vitiligo and early disease
onset [18], lichen sclerosus [19], and rheumatoid arthritis [20,21]. 1t
has been reported that the combination B*4402-DRB1*1101-
DQB1*0301 was associated with an 11-fold increased risk of cervi-

cal cell cancer [5].

With the 1978 ban on exportation of rhesus macaques (Macaca
mulatta) from India, the cynomolgus macaque (Macaca fascicularis)
became an increasingly useful animal model for various diseases,
including diabetes, severe acute respiratory syndrome (SARS), tu-
berculosis, simian immunodeficiency virus (SIV), renal transplan-
tation, and pharmacodynamic evaluation [1-4]. Major histocom-

patibility complex (MHC) class I and class II molecules play key
roles in immune regulatory processes by presenting peptides of
intracellular or extracellular origin to CD8 " or CD4™" T cells, respec-
tively. It has been suggested that certain co-occurring alleles might
be markers of disease risk that have clinical value as biomarkers for
targeted screening or the development of new therapies [5]. A
number of research groups have suggested that HLA-DRB1/DQB1
and/or HLA classpalleles and haplotypes are associated with many
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For a few diseases, in particular SIV infection, macaques have
become the dominant preclinical model for human immunodefi-
ciency virus (HIV) vaccine evaluation [22,23]. There are many re-
ports that show polymorphism of MHC genes in the cynomolgus
macaque affects the results obtained with drugs [24-26] and is
associated with the control of viral diseases [27]. The cynomolgus
macaque from Mauritius appears to be particularly valuable, be-
cause 88% of these animals have the MHC class I allele combination
Mafa-A*25-A*29 [28] and more than half of these have the combi-
nation Mafa-B*43010-B*44010-B*460101 [29]. The increased shar-
ing of the MHC I allele in the Mauritian cynomolgus macaque might
dramatically reduce the overall number of animals needed to study
cellular immune responses in nonhuman primates and simultane-
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Table 1
Primers used to amplify Mafa-B, Mafa-DRB, and -DQB1 alleles

Locus Primer name Primer sequence (5’ to3’) Temp (°C) Product (bp)
Mafa-B B-F TGGCAGCTCTGACAGTGA 52 893
B-R CTGCCTGGATAGAAACCG
Mafa -DRB  DRB1-F TGGCAGCTCTGACAGTGA 52 450
DRB1-R CTGCCTGGATAGAAACCG
Mafa -DQB1 DQB1-F GAAGAAGGCTTTGCGGAT 55 420
DQB1-R GTCGCCGTTCCTAATAAG

Temp, temperature.

ously reduce the confounding effects of genetic heterogeneity in
HIV/AIDS research [28-31]. The high-frequency alleles might be
high-priority targets for additional characterization of the immune
function [32]. In addition, co-occurring MHC alleles across loci
appear to be more important than individual alleles. So, to examine
the combination of MHC class I and class II alleles in a cohort of the
Vietnamese cynomolgus macaque, the transcribed Mafa class I and
Il genes were characterized and analyzed by sequencing the poly-
morphic exon 2 of Mafa-DRB and Mafa-DQB1 genes and exons 2 and
3 of the Mafa-B gene.
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2. Subjects and methods
2.1. Animals

Whole blood samples from 33 unrelated test animals (M. fas-
cicularis), originally from Vietnam, were provided generously by
South China Primates Research Central. Whole blood samples (3-5
ml) withdrawn from each monkey were collected into ethylenedi-
aminetetraacetic acid (EDTA)-treated vacuum tubes. All of the
monkeys were clinically normal with no known diseases.

2.2. RNA isolation, cDNA synthesis, and cloning of MHC class i
and ii cDNAs

For all of the animals used in this study, RNA was isolated from
peripheral blood (Blood RNA kit, Omega Bio-Tek, Guangzhou, China)
and subjected to One-Step reverse transcription-polymerase chain
reaction (RT-PCR), as recommended by the supplier (Takara). To iden-
tify and investigate the presence and expression of Mafa-B, -DQB1 and
-DRB, the first strand ¢cDNA (1 ul) was amplified in a 25-ul reaction
volume using coding region-specific forward and reverse primers to
amplify Mafa-DQB1 and -DRB alleles for exon 2 and Mafa-B for exons 2
and 3 (Table 1). In general, amplification was carried out for 3 minutes
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Fig. 1. Distribution of Mafa-B alleles detected in a cohort of Vietnamese cynomolgus macaques. *Number of animals sharing a certain allele. PNumber of alleles in one animal.
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