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Abstract

Widely considered as one of the cradles of human civilization, Mesopotamia is largely situ-

ated in the Republic of Iraq, which is also the birthplace of the Sumerian, Akkadian, Assyrian

and Babylonian civilizations. These lands were subsequently ruled by the Persians, Greeks,

Romans, Arabs, Mongolians, Ottomans and finally British prior to the independence. As a

direct consequence of this rich history, the contemporary Iraqi population comprises a true

mosaic of different ethnicities, which includes Arabs, Kurds, Turkmens, Assyrians, and Yazi-

dis among others. As such, the genetics of the contemporary Iraqi populations are of anthro-

pological and forensic interest. In an effort to contribute to a better understanding of the

genetic basis of this ethnic diversity, a total of 500 samples were collected from Northern

Iraqi volunteers belonging to five major ethnic groups, namely: Arabs (n = 102), Kurds (n =

104), Turkmens (n = 102), Yazidis (n = 106) and Syriacs (n = 86). 17-loci Y-STR analyses

were carried out using the AmpFlSTR Yfiler system, and subsequently in silico haplogroup

assignments were made to gain insights from a molecular anthropology perspective. Sys-

tematic comparisons of the paternal lineages of these five Northern Iraqi ethnic groups, not

only among themselves but also in the context of the larger genetic landscape of the Near

East and beyond, were then made through the use of two different genetic distance metric

measures and the associated data visualization methods. Taken together, results from the

current study suggested the presence of intricate Y-chromosomal lineage patterns among

the five ethic groups analyzed, wherein both interconnectivity and independent microvaria-

tion were observed in parallel, albeit in a differential manner. Notably, the novel Y-STR data

on Turkmens, Syriacs and Yazidis from Northern Iraq constitute the first of its kind in the lit-

erature. Data presented herein is expected to contribute to further population and forensic

investigations in Northern Iraq in particular and the Near East in general.
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Introduction

Often considered as one of the cradles of human civilization, Mesopotamia encompasses the

ancient fertile lands defined by the Tigris and Euphrates river systems. Today, these lands are

largely situated in Iraq, which shares borders with Jordan to the west, Syria to the north-west,

Turkey to the north, Kuwait and Saudi Arabia to the south and Iran to the east (Fig 1). Iraq has

a population of ~40 million, comprising mainly of Arabs and Kurds, but also the Assyrians,

Turkmens, Shabakis, Yazidis, Armenians, Mandeans, Circassians, and Kawliya minorities.

Accordingly, population genetics of Iraqis is of interest not only because of this ethnic diver-

sity, but also due to the fact that the country was home to the Sumerian, Akkadian, Assyrian

and Babylonian civilizations, and ruled by the Persians, Greeks, Arabs, Mongolians, Ottomans

and British [1, 2].

Among the Northern Iraqi populations, Arabs are regarded as a panethnicity that largely

adhere to different sects of Islam and actually native to an immense geography spanning from

the Atlantic coast of North Africa to the Horn of Africa in the East, as well as the entire Ara-

bian Peninsula and a large portion of the Near East. Iraqi Arabs have been the majority in the

region since the 3rd century AC, when the first Arab Kingdom was formed outside of Arabian

Peninsula [3]. Arabs are estimated to comprise 75–80% of the entire Iraqi population, while

Kurds, the largest ethnic minority in Iraq, comprise 15–20%, and furthermore the latter also

constitutes the majority in Northern Iraq [1]. Kurds are of Indo-European origin, and speak

the Kurdish language, a subgroup of Northwestern Iranian languages [4]. Kurdish people are

considered to be one of the native inhabitants of Iraq, although there is no strict description

on their precise origin [4]. Turkmens, also known as Turcomans, largely exists as a prominent

minority beyond the immediate Southeastern borders of Modern Turkey, across Northern

Syria, Northern Iraq and Northeastern Iran. Iraqi Turkmens are the third largest ethnic group

in the country and mostly live in an area extending from northwest to southeast of Iraq,

including the provinces of Mosul, Erbil and Kirkuk [5]. As in the case of other ethnic minori-

ties in Iraq, precise population data are not available, but Iraqi Turkmens are estimated to con-

stitute between 3% to 13% of the entire Iraqi population [6]. Yazidis, also known as Yezidis,

are an ethnoreligous group largely inhabiting Northern Syria and Northern Iraq. A distin-

guishing feature of Yazidis among the other Mesopotamian populations is their religion,

Yazidism or Yazdanism, which is linked with the ancient Mesopotamian religions and com-

bines aspects of Zoroastrianism, Islam, Christianity and Judaism [7]. Finally, Syriacs, also

known as Assyrians, Chaldeans and Arameans are also an ethnoreligious group native to Mid-

dle East, largely inhabiting a region from across modern Syria, Iraq and Iran. Syriacs are

Semitic people that speak modern Arameic and adhere to different sects of Christianity. Syri-

acs are also an indigenous ethnic group of Modern Iraq, and are known to inhabit major cities,

as well as in the mountainous regions to the east of Mosul, near Dohuk and Akra [8]. Recent

estimates suggest that there are 133,000 Assyrians in Iraq, or less than 1% of total population

[9].

At least from a population genetics perspective, the contemporary Iraqi populations remain

almost unexplored. In such cases, investigations on the paternal and maternal lineages, which

are based on the Y-chromosome and mitochondrial DNA, respectively, can provide very use-

ful primers [10]. On the one hand, variations among different paternal lineages are best

described in terms of Y-chromosomal haplogoups, which are in turn defined by unique com-

binations of Y-chromosomal single nucleotide polymorphisms (Y-SNPs). On the other hand,

Y-chromosomal short tandem repeat markers (Y-STRs) are another highly useful set of mark-

ers and offer further advantages through their higher mutation rates compared to Y-SNPs,

hence allowing more detailed investigations within each haplogroup. Over the last decade, in
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Fig 1. Immediate geographic location of the Republic of Iraq (A modified version of the Iraq physiography map taken from the

CIA’s World Factbook). Only the self-reported birthplaces of the volunteers (e.g. cities, towns, etc.) are shown on the map.

https://doi.org/10.1371/journal.pone.0187408.g001
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