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Paternal lineage of the Berbers Aures in Algeria

ABSTRACT

Background: Aures is a vast territory in the east of Algeria, characterised by its
traditional Berber settlement which has preserved its language and its rich history;
its name goes back to antiquity and before the Roman conquest it was part of the
territory of ancient Numidia. The Chaoui people in this region are one of
Algeria’s largest Berber groups.

Aim: Our aim was to investigate the level of genetic diversity of the Berbers of
Aurés through the analysis of the paternal gene pool and to estimate the
percentage of genetic variation among different geographical regionsy.and
linguistic groups from Algeria.

Subjects and methods: 23 Y-STR were genotyped in a sample of-218,unrelated
males of the Berbers of Aurés. Algorithms were used to%estimate the Y-
chromosome haplogroups. Genetic distance, non-metric MBS ‘and AMOVA were
used to analyse the genetic relationships between sample groups.

Results: The paternal lineage of our sample of the  Aures region did not exhibit
strong signals of differentiation with <ther ".samples from North-central,
Northwest, and South Algeria. However, significant differences were found
within our sample, demonstrating a high degree of heterogeneity.

Conclusion: Our results demonstrate that Aurés people are isolated and closed,

but nevertheless have quite different genetic profiles.

Keywords: Y=chremosome, population genetics, Aurés region, Algeria,

haplotypes.



Introduction

Algeria is a North African country on the Mediterranean coast, with an area of
2 381 741 km2. It shares land borders to the north-east with Tunisia, to the east with
Libya, to the south with Niger and Mali, to the south-west with Mauritania and Western
Sahara, and to the west with Morocco. The population of Algeria reached 42.2 million

inhabitants in 1 January 2018 (ONS 2018).

North Africa was a strategic crossroad and a region of choice for different
civilisations, from the prehistory period with Aterian, Iberomaurusian and ‘Capsian
cultures, followed by the history period with Phoenicians, Romans” and Vandals,
Byzantines, Muslim Arabs, Spaniards, and Ottomans, to the Ewuropean countries
colonial period during the 18th and 19th centuries. After the Muslim Arab conquest in
the 7th century, the ancient inhabitants of North Africa,\the Berber speaking people
which are likely autochthonous to the region (Camps=1974), were converted to Islam

and Arabic (Dugoujon et al. 2009).

This historical past, marked by many invasions, conquests and migrations in
North Africa, has left an impertant. imprinting on the current genetic background and
has also had a directs/impact.on the geographical distribution of the current Berber
groups that are now spread throughout a vast territory ranging from Mauritania to Egypt

(the oasis.of Siwah) and the Saharan desert to the Atlas Mountains (Camps 1980).

Today in Algeria, the Berber language (Tamazight) is composed of several
different dialects of which the most important are: Kabyle, Chaoui, Mozabite and
Touareg, the most indisputable criterion for identifying these people being their
language. Berbers represent 15 to 33% of the population in Algeria, as well as in Libya

and Tunisia. The Chaoui people (also spelled Shawiya: Chaouia) who reside in the



Aurés Mountains of Algeria, are one of Algeria’s largest Berber groups and are often

described as one of the three major groups of Berbers (Danver 2015).

The development of molecular biology and the study of the human genome with
the advent of genome-wide genotyping and sequencing techniques offer important tools
to analyse the level of human diversity. During the last decades, several molecular
markers of nuclear and mitochondrial DNA have been used in worldwide human
population genetic studies in order to investigate the genetic history of populations,
study migration of modern human, trace the “most recent common ancestor”, lestimate
human geographic origins (Kundu and Ghosh 2015) and establish autosomal Short
Tandem Repeat (autosomal STR) allele frequencies and Y chremasome haplotype
reference databases that can be used by forensic DNA laboratories in‘the interpretation

of their results.

Many studies on the genetic diversity of Berber-and Arab speaking groups were
thus conducted in the Algerian population using,different informative markers in human
population genetics, based on classical protein variants (Bosch et al. 1997; Lefevre-
Witier et al. 2006), autosomal: microsatellites (STR) (Bosch et al. 2000, Amir et al.
2015), autosomal SNP (Henn etial. 2012; Bekada et al. 2015), Alu sequences (Comas et
al. 2000; Gonzélez=Pérez et al. 2010), others on Y chromosomes (Bosch et al. 2000;
Arredi et al. 2004; Robino et al. 2008; Vermeulen et al. 2009; Bekada et al. 2013, 2015;
Solé-Morata” et*al. 2017), mitochondrial DNA (mtDNA) (Corte-Real et al. 1996;
Ivanova et al. 1999; Macaulay et al. 1999; Plaza et al. 2003; Pereira et al. 2010; Bekada

et al. 2013, 2015) and X chromosomes (Bekada et al. 2010).

While all these studies were conducted on Arab and Berber speaking groups

located in the northwest, north-central region, and south of Algeria, the lack of DNA



data from east and northeast Algeria is apparent, therefore we have analysed a sample
from a vast territory comprising a mountain range and plains in the east of Algeria
(Aures region), which is characterised by both its traditional Berber settlement which
has preserved its language (the Berber-speaking group of Chaouis) and its rich history;

the name of the Aures region goes back to antiquity (Perrot d’Ablancourt 1667).

The population of Aurés is composed mostly of different Berber tribes.
According to Slane (1856), translator of the books of Ibn Khaldun, the various tribes of
Aurés are mainly Zenata, which were one of the largest Berber tribal confederations, (de

Slane 1856).

The aim of this work was to investigate the genetic diversity.of,Chaoui peoples,
through analysis of the paternal lineage of their gene pool, invorder to evaluate genetic
variation among different geographical regions and«linguistic groups from Algerian,
Berber and Arab Algerian speaking groups, and=among 28 other populations
corresponding to twenty five (25) cauntriesin North Africa, Europe, Sub-Saharan
Africa, and the Middle East. The aim was also to predict Y chromosome haplogroups
to estimate the geographic origin of the Berbers of Aurés, through an alternative method
in the absence of Y-SNP genotypes, using software for Y-haplogroup prediction based

on Y-STR haplotypes.

Another,aim of this study was to establish Y chromosome haplotype reference
databases, based on the loci included in the PowerPlex®Y23 System (PPY23, Promega
Corporation, Madison, WI), in order that they can be used by forensic DNA laboratories
in the interpretation of their results (e.g. statistical calculations in criminal caseworks

and kinship testing).



Subjects and methods

Blood samples were collected from 218 unrelated male donors of the Berbers of
Aures, originating from three different localities namely Batna, Khenchela and Oum El
Bouaghi. At the time of sample collection, a questionnaire was completed and written
informed consent was acquired from each donor. Our study complies with the ethical
rules of all the institutions involved, and has been approved by the Laboratoire de
Biologie Cellulaire et Moléculaire at the Faculté des Sciences Biologiques of USTHB,
Algiers, and the Institut National de Criminalistique et de Criminglogie “de la
Gendarmerie Nationale of Algiers. All the samples correspond to autochthenous people
with their parents and all grandparents originating in this regions, In“addition, the data of
Y-STRs of other Berber and Arab speaking groups in Algeria that'have previously been
published were used in the present study for comparative purposes, namely Oran (n =
102) (Robino et al. 2008), Mozabites from.Ghardaia,(n = 20) (Vermeulen et al. 2009),
Algiers (n = 26), Oran (n = 78), Reguibate from Tindouf (n = 54), and Zenata from
Gourara (Timimoun) (n = 34) (Bekada.et al. 2015). The samples are presented with

their respective geographic locations'in Figure 1.

DNA was extractedsusing the QlAamp DNA blood mini kit (Qiagen GmbH,
Hilden, Germany) following manufacturer’s recommendations and was quantified by
Quantifile™,_ Human DNA Kit on 7500 SDS Real-Time PCR System (Applied
Biosystems). PCR amplification was performed using PowerPlex® Y23 System
(PPY23, Promega Corporation, Madison, W1), containing 23 STRs (DYS19, DY S3891,
DYS38911, DYS390, DYS391, DYS392, DYS393, DYS385a, DYS385b, DYS437,
DYS438, DYS439, DYS448, DYS456, DYS458, DYS635, GATAH4, DYS481,

DYS533, DYS549, DYS570, DYS576, and DYS643). Amplified products were



separated and detected on the 3130x| Genetic Analyzer (Life Technologies). Allele
designations were automatically assigned by GeneMapper® ID v3.2 Software (Life
Technologies). All samples were analysed at the Department of Biology, National
Institute of Criminalistics and Criminology of the National Gendarmerie (Algeria). This
Department was accredited according to the 1ISO/ IEC 17025:2005 by ANAB and has
participated in international proficiency tests (CTS: Collaborative Testing Services Inc.,

USA).

To predict haplogroups from Y-STR markers, the haplotypes of 210 Y-STR
markers of the 218 individuals (DYS19, DYS3891, DYS3891l, DYS390, DYS391,
DYS392, DYS393, DYS385a, DYS385b, DYS438, DYS439, .DYS437, DYS448,
DYS456, DYS458, DYS635, GATAH4, DYS481, DYS533, DYS570 and DYS576)
were analysed using two Y-chromosome haplogroup predictors. The first predictor was
Whit Athey’s haplogroup predictor (Athey 2005;,2006). A" minimum “fitness score” of
40 and “Bayesian probability” of 90% were selected, and “Mediterranean” was selected
under the “area selection” option considering the geographic location of the Aurés
region. The second predictor was Y  Predictor by Vadim Urasin 1.5.0 (Free program

distributed by Vadim Urasin: Personal Communication).

Statistical analysis

Forensic parameters

Forensic parameters were calculated for all samples (n=218) and for all 23
markers of the PPY23 kit. Allele frequencies, haplotype and haplogroup frequencies
were estimated by the counting method and confirmed with Arlequin software v.3.5.2.2
(Excoffier and Lischer 2010). Genetic diversity (GD) and Haplotype diversity (HD)

were calculated as GD = n(1-ZP;%)/(n-1), according to Nei and Tajima (1981), where n



is the sample size and Pi is the frequency of the i"™ haplotype. Match probability (MP)
was calculated as the sum of squared haplotype frequencies. The discrimination
capacity (DC), defined as the probability that two randomly chosen haplotypes are
different in the population, was determined by dividing the number of observed

haplotypes by the number of sampled individuals.

Population differences

The population genetic structure of Algerian samples, the sample from the
present study, and other published samples previously reported, were investigated by
means of analysis of molecular variance (AMOVA) (Excoffier et al. 1992) based on 14
Y-STR loci (DYS19, DYS3891, DYS38911, DYS390, DYS391, D¥S392, DYS393,
DYS438, DYS439, DYS437, DYS448, DYS456, DYS635 and GATAH4). AMOVA
was performed using Arlequin software ver 3.5.2.2«(Excoffier and Lischer 2010) to
estimate the genetic variation among groups (Fct), among populations within groups
(Fsc), and among all populations non-groupedy(Fst) by assigning Algerian samples to
different groups according to their ‘geographic regions and their spoken language
(Arabic dialects versus Berber dialects). The statistical significance of F values was

estimated by permutation analysis using 10 000 random permutations.

All samples carrying a null allele, a duplication at one or more markers, or an
intermediate allele’(an incomplete repeat unit) were excluded from the AMOVA. The

DYS385ah marker was not included in the AMOVA.

Genetic relationships were assessed by pairwise genetic distances (Rst)
(Reynolds et al. 1983; Slatkin 1995) using Arlequin ver 3.5.2.2 (Excoffier and Lischer
2010). Two comparative analyses were carried out, the first calculated between our

sample and six (6) other Algerian samples (Arab and Berber groups) available in the



literature (Robino et al. 2008; Vermeulen et al. 2009; Bekada et al. 2015), the second
between our sample and 28 other populations from neighbouring regions or countries
from North Africa (EI-Sibai et al. 2009; Aboukhalid et al. 2010; Laouina et al. 2011;
Ottoni et al. 2011; Elmrghni et al. 2012; Fadhlaoui-Zid et al. 2012; Triki-Fendri et al.
2013), Sub-Saharan Africa (Purps et al. 2014; Larmuseau et al. 2015; lacovacci et al.
2017), Middle East (EI-Sibai et al. 2009; Purps et al. 2014; Taqi et al. 2015; Jones et al.
2017; Tokdemir and Tungez 2017) and Europe (Purps et al. 2014; Ramos-Luis et al.
2014; Turrina et al. 2015; Martinez-Cadenas et al. 2016). The analyses were basedwon
the same 14 Y-STR loci cited above for 532 males, including the 218 analyseduin‘this
study, from different regions of Algeria and for 8558 males from twenty-six (26)
countries. Data on origins, sample sizes and references from the.populations used for
the comparative analyses are summarised in Supplementary, Table 1. The pairwise
population comparisons were tested at a significance level of 0.05 with 10 000
permutations and p-values were revised with the sequential Bonferroni correction for

multiple tests of significance (Rice 1989).

All the population genetic/analyses were performed using the Arlequin software
package (Excoffier and Lischer“2010). To visualise differences in Y-STR genetic
variation between populations, based on the pairwise linearised values (Rst), two
Multidimensional ‘Scaling (MDS) were performed using PAST version 3.16 software

(Hammer-et.al. 2001).



Results

The Y-chromosome haplotypes and haplogroups of 218 Chaoui individuals are
shown in Supplementary Table 2. A total of 178 different haplotypes (among 218
samples) were found, from which 154 (86.5%) were unique and 24 (13.5%) were found
more than once: eighteen haplotypes were detected twice, three haplotypes appeared

three times and one haplotype appeared four, six and nine times (Table 1).

In our Aures sample, genetic diversity values of all 23 Y-STR loci ranged from a
minimum of 0.0632 for DYS392 to a maximum of 0.8363 fore DYS385a/b
(Supplementary Table 3). It exceeded 0.5 for 16 markers (69.6%), 0.6 for 9(39.1%) and
even 0.7 for 5 (21.7%) markers. The least polymorphic loci were DY'S437-with 2 alleles

and DYS3891, DYS391, DYS393, DYS438, DY S456 and DY.S533,with 4 alleles.

We could also find duplications in two individuals,.one showed two alleles, 22
and 23, for locus DYS570 and two alleles, 17 and, 18, for locus DYS576, while the
other showed alleles 11 and 12 for locus,DYS439. The haplotype diversity (HD), match
probability (MP) and discrimination, capacity (DC) were 0.9964, 0.0081 and 0.8165,

respectively.

Regarding the (Y-chromosome haplogroups provided by the Y-STR haplotype
based predictors, the results obtained from the two algorithms were almost similar
(85.3% ‘and, 84:4%, according to Whit Athey’s and Vadim Urasin’s algorithms,
respectively). The main paternal lineage in our Aures sample was represented by
haplogroup E1blb, and the second was haplogroup J (5.5%), (J1: 4.6% and J2: 0.9%)
followed by haplogroups Elbla (4.6%) and Rla (2.3%). The frequencies of these
haplogroups were similar according to the two haplogroup predictors. Haplogroups

R1b, L and Q, assigned by Whit Athey’s haplogroup predictors, and 12, L1b*, F, K and



T2, assigned by Vadim Urasin’s haplogroup predictors, were present with a frequency

less than 1.4% (Table 2).

Pairwise genetic distances Rst and associated p-values calculated between the
paternal gene pool of the Aurés sample (northeast Algeria sample’s) and six (6) other
Algerian samples (Arab and Berber groups) are shown in Supplementary Table 4.
Population pairwise comparisons showed significant genetic differences between the
males of the Aurés and all the other male samples from Algeria. The largest coefficient
of genetic differentiation (Rst) was noted with the Zenata samples from
Gourara/Timimoun (Rst = 0.097) followed by the sample from Oran (Oran 2), (Rst =
0.095), whereas the smallest coefficient was that of the sample from Algiers (Rst =
0.053). When using the sequential Bonferroni correction for type | errors, the
differences with the samples from Ghardara (Mozabite) and Algiers (p = 0.04, p = 0.01,
respectively) became statistically insignificant (p\= 0.28, p’= 0.12). Also, no significant
differences were observed between the samples of Zenata from Timimoun and the

Mozabites from Ghardaia.

To illustrate these genetic differences, we performed a multi-dimensional scaling
(MDS), using pairwise Rstvalues. Results are shown in Figure 2. The MDS based on
data from fourteen«(14).Y~STR loci displayed a clear separation between our sample
and the other/samples from Algeria, and to a lesser extent with the Mozabite sample
from Ghardara:»There was not a clear distinction between the Northwest (Oran 1 and
Oran 2) and North-central (Algiers) samples, as no statistically significant differences
could be observed. The Reguibate sample from Tindouf occupied a peripheral position

in the plot, far from the others with the exception of the sample from Algiers.



In a second step, we initiated a comparative study based on pairwise genetic
distances in order to position the Chaoui sample within 28 other populations from
neighbouring regions or countries from North Africa, Sub-Saharan Africa, the Middle
East and Europe. Pairwise genetic distances Rst and associated p-values are shown in

Supplementary Table 5.

The smallest Rst values were observed for male populations from North Africa,
namely Morroco2 ((Rst = 0.074), individuals resident in Casablanca), followed by
Tunisia (Rst = 0.102) and Egypt (Rst = 0.105). The largest Rst value was observed, for
the sample of Nigeria (Rst = 0.692), which was also found to be distant from, all, the
other populations. For Sub-Saharan Africa, the smallest Rst value. (Rst = 0.107, p =
0.0000) was noticed for Ethiopia. The corresponding p-values=Showed that the
differences between our sample and the 28 populations eampared were all significant (p
= 0.0000), even for the closest countries such as¢Spain/{(Rst'= 0.311, p = 0.0000), France
(Rst = 0.300, p = 0.0000) and Italy (Rst = 0.183, p = 0.0000). These findings were in

accordance with the MDS (Figure 3).

MDS revealed that our Aurés sample and the North African populations
compared are closer to those from the Middle East, while the Southwestern and East
Libyan populations=have _more affinity with Sub-Saharan populations. Ethiopia (Rst =
0.107), Greece (Rst.="0.176) and Italy (Rst = 0.183) also cluster with the Middle Eastern

populations.

In addition, MDS showed the remarkable heterogeneity of Sub-Saharan African
populations, the similarity between male populations from the Middle East (Iran, Iraq,
Jordan, Kuwait, Lebanon, Turkey, and United Arab Emirates) and little difference

between the European populations (France, Germany, Greece, Italy, Portugal and



Spain). However, no statistically significant differences were observed between male

populations from Portugal and France (p = 0.06).

AMOVA analysis based on Y-STR haplotype frequencies, when all the seven
Algerian samples were considered as a single group (Table 3), statistically demonstrates
that there is significant genetic differentiation between these populations (Fst=0.076, p-
value=0.00). This result shows the importance of the degree of heterogeneity of the Y

chromosome haplotypes in the Algerian human populations.

Table 3 shows another part of the results we obtained, where seven samples
organised into four groups (Northeast, Northwest, North-central, and South),have been
analysed. The statistical evaluation shows that there are no significant differences
between these groups (Fct=0.013, p-value=0.31). However, itthas been found that there
are significant differences among these populations.within the groups (Fsc=0.065, p-

value=0.00).

In the same context, it is important to mention that the results obtained when
performing the AMOVA analyses with“two groups according to their geographic
regions (Northeast versus Northwest, Northeast versus South), or according to their
spoken languages (Arabic dialects versus Berber dialects), show that the variation
among populations within groups (Fsc) was higher than that observed between groups
(Fct) with,_the exception of the comparison of Northeast versus Northwest, but the
results reveal no significant genetic differentiation among groups for all comparisons
(Fct < 0.08, p-value > 0.31), suggesting no geographical or linguistic structuring for

these populations.



Discussion

The results obtained in this study represent the first data reported on the genetic
diversity of Berbers from the Aurés region. The paternal lineage of the sample taken
from this Algerian region was characterised by two major haplogroups: E1blb and J.
These lineages are usually associated with North African and Middle Eastern
populations, respectively. According to some studies, the first haplogroup is mainly
found at high frequencies in the autochthonous North African lineages (Arredi_ et al.
2004; Cruciani et al. 2004; Fadhlaoui-Zid et al. 2013; Bekada et al. 2015;_Solé-Morata
et al. 2017). Regarding the second haplogroup, the reviewed literature shows that,this
has the highest concentration in the Middle East (Zalloua et al. 2008; El-Sibai et al.
2009; Chiaroni et al. 2010; Haber et al. 2011). The presence of beth<haplogroups in our
sample could be attributed to many reasons, for example the Phoenician, Islamic and/or

Ottoman Empire expansions.

Moreover, other haplogroups were found in the examined sample, namely the
Elbla (4.6%), which is more frequent in;Western and Central Sub-Saharan African
countries (Luis et al. 2004). The existence of the Sub-Saharan paternal lineages in the
Chaouis of Aurés may be explained as a result of the trade in African slaves across the
Sahara to North Africa (the'Maghreb), and the Trans-Saharan exchanges between North
and West Africa during the pre-Islamic period (Nixon 2013). Additionally, haplogroups
which are predeminant in European, Eastern European, Western and Central Asian

populations were observed in our sample with low frequencies (less than 2.3%).

Regarding the comparative study carried out by pairwise genetic distance based
on data from 14 Y-STR, it is worth noting that the results of this section show a

similarity between the paternal gene pool of the samples taken from the Aures and



Ghardaia regions on one hand, and between Aurés and Algiers regions on the other
hand. The similarity with the Ghardara sample might be explained by the presence of
some tribes of Zenata in this region, as they had lived in the Aures since a very remote
period (de Slane 1856). With respect to the similarity with the sample of Algiers, it is
important to mention that this city has undergone exponential demographic growth
since the independence of the country, particularly because of migration waves of other

regions of the country towards the city.

Our data also show significant differences between the paternal gene pool of the
Aureés region sample and the other four Algerian samples that have previously been
published (Bekada et al. 2015) taken from Oran (two samples), Geurara and Tindouf.
These results could be explained by the fact that in the past the Aurés-region was mainly
inhabited by different tribes of Zenata, compared to Qran and Gourara (Timimoun).
Thus, in addition to the existence of these tribes‘in Oran and Gourara, these regions are
characterised by the presence of a mixture, of.Algerians from different parts of the
country for Oran, and by the presence.of a considerable percentage (46.5% in 1952) of
South Saharan origin (Bisson 1999).for Gourara. In fact, their presence in Gourara has
been highlighted by Bekadaetial, where the E1lbal (M2) haplogroup was found at high

frequency (22,86%) in‘this region (Bekada et al. 2015).

Regarding the“significant genetic difference noted with the sample of Tindouf
(Reguibate), 1t"has been well noted by many historians that the Reguibate is a tribe of
Sanhadja-Berber origin, which does not belong to the Zenata confederation (Barbier

2003).

Estimates of levels of genetic variation among groups according to their

geographic regions and linguistic features, based on data from 14 Y-STR, show no



significant differences between them. Several prehistoric and historical factors might be
linked to this situation, particularly the propagation of Zenatian tribes over the whole of

Africa including Central Maghreb, Maghreb EI Acsa and even in the desert of Ifrikia.

In a broader comparative context, and based on haplotype data, Rst pairwise
analyses and multidimensional scaling show that males of the Aurés region are closer to
North African (namely: Morocco 2 and Tunisia) and Middle Eastern male populations
than those from Europe and Sub Saharan Africa populations; cultural, geographical, and

historical backgrounds may be the fundamental reasons for this.
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Table 1. Haplotype diversity and forensic parameter estimates for the PowerPlex® Y23

panel.
Number of haplotypes Haplotype
observed representation
n=1 154
n=2 18
n=3 3
n=4 1
n==6 1
n=9 1
Haplotype diversity 0.996448653
Match probability 0.008122
Distinct haplotypes 178
Discrimination capacity 0.816513761




Table 2. Y chromosome haplogroup frequencies distribution in the present study.

Whit Athey’s haplogroup predictor

Vadim Urasin’s haplogroup predictor

Most common Predicted Nur_nber of Frequency Predicted Number Frequency
haplogroup times (%) haplogroup of times (%)
observed observed
Sub-Saharan Africa
(Western and Central Elbla 10 4.6 Elbla 10 4.6
region)
Elblb1-M35 02
Elblblal*-M78 16
(xV12,V13,V22,V/65)
; Elblblal-M78 02
North Africa/East
Elblblalb-V13 02
Elblblalc-V22 25
Elblblb-M81 106
: J1 10 4.6 J1-M267 10 4.6
Middle East
J2b 2 0.9 J2-M172 2 0.9
R1b 1 0.5 [ / /
Western Europe
/ / / 12:M438 1 0.5
Eastern Europe
Asia (west and central Rla 5 2.3 Rlalal* 5 2.3
regions)
L 3 1.4 L1b* 1 0.5
Asia / / / F-M89 1 0.5
/ / / K-M9 1 0.5
Asia/America Q 1 0.5 / / /
Middle East/East / / / T2-L162 3 14

Africa/ Central Asia




Table 3. AMOVA analysis based on 14 Y-STR in the Algerian samples.

Among Groups Amo_ng_PopuIations Among_all
Groups Within Groups Populations
Fct |p-value Fsc p-value Fst p-value
All populations (n=7) / / / / 0.076 0.0000
Present Study vs Algiers
[Arab] y / / / / 0.045 0.02
Geographical location groups
Northeast vs Northwest vs
North central vs South 0.013 | 0.31 0.065 0.00000 | 0.076 | 0.00000
(All 4 groups)
Northeast vs Northwest 0.087 | 0.35 -0.004 0.75 0.083 | 0.00000
Northeast vs South -0.099 | 1.00 0.167 0.00000 | 0.084 {.0.00000
Spoken language / dialects groups
Berbers vs Arabs | 0.002 | 0373 | 0.074 ]0.00000 | 0.076% | 0.00000

Geographical location groups
Group 1 ( Northeast Algeria )= Present Study
Group 2 (North central Algeria) = Algiers [Arab]

Group 3 ( Northwest Algeria )= Oran 1 [Arab] and Oran 2 [Arab]
Group 4 ( South Algeria)= Ghardaia [Mozabite], Tindouf [Reguibate] and"Gourera/Timimoun

[Zenata]
Spoken language / dialects groups

Group 1 ( Berber Dialects-speaking)= Present Study, Ghardaia [Mozabite] and

Gourera/Timimoun [Zenata]

Group 2 ( Arabic Dialects-speaking)= Oran 1, Oran 2, Algiers and Tindouf [Reguibate]
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