
Contents lists available at ScienceDirect

Human Immunology

journal homepage: www.elsevier.com/locate/humimm

Short population report

HLA genetic study from United Arab Emirates (UAE), Abu Dhabi
Antonio Arnaiz-Villenaa,⁎,1, Zain Al Yafeib,1, Ignacio Juareza, Jose Palacio-Grubera,
Ayeda Al Mahrib, Marion Alvaresb, Adrian Lopez-Naresa, Jorge Nietoa, Mohamed Al Seiarib,
Jose Manuel Martin-Villaa, Gehad ElGhazalib
a Department of Immunology, University Complutense, School of Medicine, Madrid, Spain
b Sheikh Khalifa Medical City, Abu Dhabi, United Arab Emirates

A R T I C L E I N F O

Keywords:
HLA
Prehistory
Population genetics
Abu Dhabi
United Arab Emirates
Bedouins
Dubai
Mleiha

A B S T R A C T

Emiratis belong to the United Arab Emirates (UAE) country. UAE is placed at the East part of the Arabian
Peninsula, protruding into the Arabia Gulf and was populated since 130,000 years ago. First humans migrating
out of Africa went probably across this territory. HLA-A, -B, -C, -DRB1, -DQB1, -DQA1 were typed in order to
obtain HLA profile for clinical, epidemiological and population genetics studies. Twenty different HLA-A, thirty-
five HLA-B and twenty-two HLA-C class I alleles were detected; twenty-seven different HLA-DRB1, fourteen HLA-
DQB1 and twelve HLA-DQA1 class II alleles were found. Most frequent extended HLA haplotypes are also de-
picted. People are present in this area since prehistoric ages according to archaeological studies; the “Out of
Africa” eastern migration may have affected the present day population composition.

United Arab Emirates (UAE) territory (see Fig. 1 from
Supplementary Material) Is composed of seven different Emirates
(Nations) that united as a federal state to establish this country on
December 2nd 1971. Present day UAE population is about 9.4 million
people, in which the indigenous UAE population represents 11.4% [1].
In Mleiha Archaeological Centre (Sharjah City) ancient human remains
and culture from people living there about 130,000–120,000 years ago
are displayed. Ancient South Arabian Kingdom ruins (Mleiha Fort,
300 years BC) has also been found. Coins from Alexander the Great
times have been unearthed in Ed-Ur at UAE’s west coast city (although
he never entered Arabian Peninsula) [2]. Ed-Ur exported pearls, purple
dye clothing, wine and gold to eastern Mediterranean areas. Bronze and
other metals were also worked [3]. In Abu Dhabi, Marawah and Bay-
nunah Islands, a Neolithic village settlement and Late Stone Age arti-
facts have also been revealed [3]. People became Bedouins and moved
throughout to this part of Arabian Peninsula Desert; also coast sea
traditions groups existed. Bedouins and coastal groups were led by
Emirs and Sheiks. Twentieth century started disputes on Arabian Pe-
ninsula over land limits between Bedouins and Otoman Turks and
British foreigners that had arrived and claimed power and/or land.
However, when richness sharply rose because of oil trade in UAE area,
seven Emirates joined together and separated from other lands building
up UAE on December 2nd 1971: Abu Dhabi (Federation Presidency),

Dubai (Federal National Council of all Emirates representatives),
Ajman, Fujairah, Ras al-Khaima, Sharjah and Umm al-Quwain, being
the most populated cities Abu Dhabi and Dubai [1,4].

UAE includes 200 islands and 83,600 Km2 of land. Most area is a
desert with an average summer temperature of 48 °C. Two of the main
eastern Arabic Peninsula Oases belong to UAE (Al-Buraim and Al-Aim),
but water is mainly used from sea water desalting factories [1,4].

Fifty-two unrelated blood donor volunteer individuals from sheikh
Khalifa Medical City, Abu Dhabi, were typed for HLA-A, -B, -C, DRB1,
DQB1 and –DQA1 alleles by PCR-SSOP Luminex techniques and am-
biguities were resolved by direct DNA sequencing [5]. Studied in-
dividuals spoke Arab language and both of their grandparents were
living in UAE area. Arlequin program ver 3.5.2.2 was used for obtaining
allele frequencies and extended HLA-A, -B, -C, -DRB1, -DQB1 and
–DQA1 haplotypes [6].

For class I, 28 different HLA-A alleles, 35 different HLA-B and 22
different HLA-C alleles were detected. For class II, 27 different HLA-
DRB1 alleles, 14 different HLA-DQB1 alleles and 12 different HLA-
DQA1 alleles have been found (see Table 1 from Supplementary
Material). Extended haplotypes are shown in Table 2 from
Supplementary Material.

Our previous results [7] showed that Emiratis are related to Bah-
rainis and Omanis. These populations are genetically close to
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Sardinians, Famoori Iranian Arabs, some Indian Peninsula populations
and Egyptians. Also, it was observed that Greeks, Macedonians and
other Eastern Mediterraneans are close to Emirates, Bahrain and Oman
populations accordding to the studied samples. Greeks went together
with Subsaharans in genetic distances and NJ dendograms by using
data from the 1991 International HLA Workshop large populations
conjoint study and subsequent data analysis [8]. More comprehensive
Mediterranean Genetic Anthropology studies may be found in [9,10].
This may be explained by admixture and/or relationship with North
and South Mediterraneans. Finally, it is postulated that one of the first
ways of population going out from Africa to Asia [11] went through the
Arabian Peninsula and crossing present day UAE. This way out may
have had a bearing on present day genetic results, together with the fact
that present day UAE population is characterized by high rate of con-
sanguinity and large families.

All genotype data included in this paper are held in www.
allelefrequencies.net and identifier number is 3600 [12].

Acknowledgements

This work was supported by grants from the Spanish Ministry of
Science and Universities (PI14/01067, PI18/00720 and PI18/00626)
and European FEDER funds.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.humimm.2019.04.013.

References

[1] L. Navarrete, Almanaque Universal Navarrete, Corporación Gráfica Navarrete,
Lima, Perú, 2012.

[2] I. Al Abed, P. Hellyer, United Arabs Emirates: A New Perspective, Trident Press,
London, UK, 2001.

[3] H.P. Uerpmann, S.A. Jasim, M. Uerpmann, Mleiha: The Unwritten History, Medina
Publishing Ltd, Medina, Saudi Arabia, 2015.

[4] J. Sellier, A. Sellier, Atlas des Peuples d’Orient, La Decouverte, Madrid, Spain, 1997.
[5] Y. Itoh, N. Mizuki, T. Shimada, F. Azuma, M. Itakura, K. Kashiwase, et al., High

throughput DNA typing of HLA-A, -B, C and DRB1 loci by a PCR – SSOP- Luminex
method in the Japanese population, Immunogenetics 57 (2005) 717–729.

[6] S. Schneider, D. Roessli, L. Excoffier, ARLEQUIN: a software for population genetics
database analysis, 2.0 ed., Genetics and Biometry Laboratories, Department of
Anthropology, University of Geneva, Switzerland, 2000.

[7] A. Hajjej, W.Y. Almawi, A. Arnaiz-Villena, L. Hattab, S. Hmida, The genetic het-
erogeneity of Arab populations as inferred from HLA genes, PLoS ONE 13 (2018)
e0192269, https://doi.org/10.1371/journal.pone.0192269.

[8] A. Arnaiz-Villena, K. Dimitrosky, A. Pacho, J. Moscoso, E. Gómez-Casado,
C. Silvera-Redondo, et al., HLA genes in Macedonians and the sub-Saharan origin of
the Greeks, Tissue Antigens 57 (2001) 118–127.

[9] A. Arnaiz-Villena, J. Martínez-Laso, J. Alonso-Garcia, The correlation between
languages and genes: The Usko-mediterranean peoples, Hum. Immunol. 65 (2001)
1051–1061.

[10] A. Arnaiz-Villena, E. Gomez-Casado, J. Martinez-Laso, Population genetic re-
lationships between Mediterranean populations determined by HLA allele dis-
tribution and a historic perspective, Tissue Antigens 60 (2002) 111–121.

[11] L. Quintana-Murci, O. Semino, H.J. Bandelt, G. Passarino, K. McElreavey,
A.S. Santachiara-Benerecetti, Genetic evidence of an early exit of Homo sapiens
sapiens from Africa through eastern Africa, Nat. Genet. 23 (1999) 437–441.

[12] E.J. Dos Santos, Cabe A. Mc, F.F. Gonzalez-Galarza, A.R. Jones, D. Middleton, Allele
frequencies Net Database: improvements for storage of individual genotypes and
analysis of existing data, Hum. Immunol. 77 (2016) 238–248.

A. Arnaiz-Villena, et al. Human Immunology 80 (2019) 421–422

422

http://www.allelefrequencies.net
http://www.allelefrequencies.net
https://doi.org/10.1016/j.humimm.2019.04.013
https://doi.org/10.1016/j.humimm.2019.04.013
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0005
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0005
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0010
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0010
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0015
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0015
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0020
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0025
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0025
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0025
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0030
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0030
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0030
https://doi.org/10.1371/journal.pone.0192269
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0040
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0040
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0040
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0045
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0045
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0045
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0050
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0050
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0050
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0055
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0055
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0055
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0060
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0060
http://refhub.elsevier.com/S0198-8859(19)30196-X/h0060

	HLA genetic study from United Arab Emirates (UAE), Abu Dhabi
	Acknowledgements
	Supplementary data
	References




