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Abstract

Substantial genetic diversity exists in Pakistani human population and understanding the evolution of this
diversity is complicated due to several waves of migration from populations in the North and Northwest. Pathans
are one of the largest ethnic groups of Pakistan inhabiting the vast geographical areas, specifically the
northwestern part.

In the present study, we assessed the extent of genetic diversity using mtDNA sequence analysis of HVI (Hyper
variable I) control region of the Pathan populations of Mardan and Charsada districts. A total of 165 buccal
swabs were collected from five major populations of the two geographically adjacent districts, Charsada and
Mardan. Mitochondrial control region HVI data was generated for all the samples. mtDNA haplogroups were
assigned to each sample using a phylotree (www.phylotree.org). Principle Coordinate (PCoA) plot was generated
by combining our data set with other published datasets from neighboring populations of central Asia, Middle
East, Europe and South Asia. The most frequent mtDNA HVI macro haplogroups R (63.4%), M (26.8%) and N
(8.6%) were observed among Pathan populations. Some novel mitochondrial haplogroups (mtDNA Hgs) of M
and R sub-clades have also been detected that had not been observed in previous investigation of Pathans. The
clustering pattern when compared on the basis of mitochondrial HVI data sets of different neighboring
populations depicts less female mediated gene flow among populations. In addition, the mitochondrial genetic

structure of some sub-populations may be influenced by Turkish invasion.
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Introduction

Pakistan occupies an important geographic location
on the map that has been an attractive voyaged rout
followed by the drifters out of Africa. Pakistan is
considered to be one of the first areas inhabited by
the followers of costal rout (Walport et al., 2000:
Qamar et al., 1999). Its population possess rich socio-
linguistic and cultural history. The genetic pool of
Pakistani population exhibits prominent genetic
imprints of several waves of migration from Europe,
East Asia, Central Asia and Middle East. The genetic
differentiation and structuring of the population is
contributed mainly by commonly practiced endogamy

(Quintana et al., 2004).

Almost 12 ethnic groups speaking more than twenty
vernaculars are residing across Pakistan. Pathans
comprising the third largest ethnic group among
Sindhi, Saraiki, Mahajir, Baluchi,
Hindkowans and Chitralis inhabit the vast area of
Khyber Pakhtunkhwa (KPK) province in Northwest
Pakistan (Caroe, 1957). Pakistani Pathans exhibit a

Punjabi,

heterogeneous origin with an admixture from West
Eurasian, South Asian and East Asian source
population (Rakha et al., 2011). So far all the
previously investigated Pathans were sampled
generally with no sub-tribal discrimination and were
considered as a single population. This study focused
on the populations of Mardan and its neighboring

area of Charsada district formerly called Pushkalavati

2016

army and had been an important probable rout for
the west to eastward migration of different invaders
into the India subcontinent. The major populations
inhabiting this area are Mohmand (MM, MD),
Muhammadzai (MZ), Yousafzai (YS) and Kakakhel
Mian (KM). They might be influenced by the
geographic and ethnographic background, foreign
invasions and patrilocality. On the basis of various
oral traditions about the origin of these populations,
we expect them to be more homologous genetically
being the descendants of Bani Israel
Kakakhel Mian (KM) who claims their descent from
Arabs (Caroe, 1984; Elahi, 1996).

except for

The aim of this study was to dissect the genetic
structure of these Pathan populations and to evaluate
the extent of variation within and among the
populations of the two geographically adjacent areas
and the already investigated indigenous Pakistani
population, using mtDNA HVI control region as a
marker and to elucidate the genetic contribution of

the neighboring populations.

Materials and methods

Buccal swabs were collected from 165 unrelated males
of Muhammadzai (MZ) (n=28), Mohmand (MM)
(n=31), Kakakhel Mian (KM) (n=35) populations
from Charsada district and Yousafzai (YS) (n=36) and
Mohmand (MD) (n=35) populations from Mardan

district after obtaining informed consent from all the

that has been an important hub for the Alexander’s donors (Fig.1).
-
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Fig. 1. Location map of Charsada and Mardan district (Khyberpakhtunkhwa) Pakistan.
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DNA Isolation

DNA extraction was carried out using Phenol
Chloroform protocol developed by Marisi and Sergio
(Marisi and Sergio, 2007).

Amplification and sequencing of mitochondrial DNA

DNA of 165 samples from all five groups was
amplified for mtDNA HVI sequence data and variable
positions were determined from np 16024 — 16365.
1ong of Selected DNA sequences from all five
populations were amplified with 5uM of 15971F and
484R primers, 10mM of dANTPs, 5o0mM MgCl. and 5U
of Taq polymerase. 35 cycles of reaction were
performed with denaturation at 94°C for 3 min, 30sec
annealing at 94°C, 30 sec extension at 54°C and final

extension at 72°C for 10 min.

PCR product was purified with Shrimp Alkaline
Phosphatase and Exonuclease I following Malhi’s lab
protocol (Malhi et al., 2010). Sequencing was carried
out using Big Dye™ terminator cycle sequencing kit

of Applied Biosystem on Genetic analyzer 3730.

Sequences were read using the program Sequencher

4.7 and all sequence data was aligned with revised
(rCRS) (rCRS;
Andrews et al., 1999) using BioEdit program (Hall,

Cambridge reference sequence
1999) and haplogrup was assigned to each sample
using phylotree build 16 (www.phylotree.org) (Van et
al., 2009) and mitomaster (http:/www.mitomap.org)

(Lott et al., 2013).

To investigate the genetic diversity of five major
Pathan tribes of Charsada and Mardan districts and
to compare with the other Pathan populations in the
neighboring area of Mohmand agency and Swat valley
and populations from neighboring countries, their

mtDNA HVI sequence data was exploited.

Comparative populations

For mtDNA analysis the comparative data from
populations of India [Afridi, Tamil] (Metspalu et al.,
2004), Israel [Druze, Bedauin] (Hunley et al., 2009),
Greece [Greeks] (Irwin et al., 2008), Russian

Federation [Yakut] (Hunley et al., 2009), Iran

2016

[Armenian, Azeris, Persian, Qashgqis] (Derenko et al.,
2013), Iraq [Iraqi] (Abu et al.,2008), China [Uighur]
(Hunley et al., 2009), Afghanistan, Turkey [Turkish]
(Comas et al., 1996), indigenous populations from
Pakistan [Pathan, Kalash, Brusho, Balouch, Brahui]

(Hunley et al., 2009) was used.

Statistical analysis

Genetic diversity estimates were calculated for all the
five Pathan populations of the two areas separately as
well as collectively using a formula [n (1-Ypi2)/n-1],
where n is the number of samples and pi is the
frequency of the i*" haplotype in the population (Nei.
1987). Genetic distances (Matrix of Slatkin linearized
Fst) were obtained by using ARLEQUIN Ver. 3.5.2.2
software for our data and for other global
populations. Of all pairwise Fsr values a distance
matrix was constructed that was later used to
construct a PCoA plot using GENALEX program
(Peakall et al., 2006). Median Joining (MJ) networks
NETWORK 4.6.1.3

(http://www.fluxus-engineering.com) by giving each

were constructed using
locus a weight according to its estimated mutation
rate (Keyser et al., 2003). Mitomaster and phylotree
were used to predict the mitochondrial haplogroups

(http://www.mitomap.org) (Lott et al., 2013).

Mantel tests were performed to measure the degree of
correlation between mtDNA based Genetic distance

among population and geographical distance.

Results and discussion

A total of 93 haplotypes were identified in 165
samples (table. 1). 38.7% of the haplotypes were
found to be shared among all the populations and 57
haplotypes (61.3%) were singletons. Genetic diversity
in all the samples amplified for HVI control region
was 0.993 which is similar to the already investigated
Pathans from the nearby area of FATA (Rakha et al.,
2011). It remained highest among all the populations
when compared with the already published datasets
of indigenous ethnic groups (table. 2) and Match
probability was 0.987. Haplotype (gene) diversity for
all the five populations ranges from 0.97814 for
Kakakhel Mian (KM) to 0.994 for Muhammadzai
MZ).
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Table 1. List of SNPs defining mtDNA HVI Haplogroups in five Pathan populations of Charsada and Mardan

district.
Macro Haplogroup Haplogroup Frequency  Origin No.of SNPs
variants
R Uze 4 S.Asian 7 A16051G, G16129C, A16182C, A16183C, T16189C, A16194C, C16197G
R H2(T152C 5 SW.Asian/Middle 1 T16311C
T16311C) Eastern
M M3 7 S.Asian 4 T16126C, C16223T, T16311C, T16519C
R Jibia1 5 Middle eastern 7 C16069T, T16126C, G16145A, T16172C, C16222T, C16261T, G16474T
R Usa2 1 S.Asian 5 C16192T, C16256T, C16270T, C16278T, G16526A
R Uz2c 2 S.Asian 2 A16051G, C16179T
R In 1 SW.Asian/Middle 8 G16129A, A16180G, C16223T, A16254G, A16293C, T16311C, G16391A,
Eastern T16519C
R R6(G16129A) 3 SW.Asian/Middle 4 G16129A, G16213A, T16362C, T16519C
Eastern
R Jic 1 Middle eastern 6 C16069T, T16126C, C16168T, C16266T, C16278T, T16311C
R Ube 3 S.Asian 5 G16129A, C16169T, A16183C, T16189C, A16194C
M Msa1 1 S.Asian 5 G16129A, C16223T, C16234T, C16291T, T16519C
R Hi 1 SW.Asian/Middle 2 A16051G, C16239T
Eastern
R Jibsb 2 Middle eastern 7 C16069T, T16126C, G16145A, C16261T, T16263C, C16290T, T16519C
R Uzeif 1 S.Asian 11 A16051G, G16129C, A16182C, A16183C, T16189C, A16194T, C16221T,
T16311C, T16325C, T16362C, C16447T
M M33 1 S.Asian 4 C16223T, T16324C, T16357C, C16527T
M Mé6aib 2 S.Asian C16188T, C16223T, T16231C, T16362C, T16519C
R R8a1a3 2 SW.Asian/Middle 4 C16259T, C16292T, A16497G, T16519C
Eastern
Mg 3 S.Asian 7 T16086C, C16111T, G16145A, C16223T, C16261T, T16311C, T16519C
R H6 1 SW.Asian/Middle 2 T16362C, A16482G
Eastern
N N7 2 C.Asian 3 G16129A, C16223T, T16519C
R U2eth 2 S.Asian 6 A16051G, G16129C, A16183C, C16193CC, T16362C, T16519C
M Cga 1 C.Asian 5 T16093C, G16129A, T16298C, C16327T, T16519C
R R2 5 S.Asian 2 C16071T, T16519C
R H10((T16093C)) 3 SW.Asian/Middle 4 T16093C, C16278T, G16319A, T16519C
Eastern
R H2a2aid 2 SW.Asian/Middle 3 T16172C, A16182AC, A16183C
Eastern
Nialaia 1 Middle eastern 7 C16147A, T16172C, C16223T, C16248T, C16320T, C16355T, T16519C
U2a 1 S.Asian 3 A16051G, A16206C, T16311C
R H2a3 1 SW.Asian/Middle 5 T16093C, C16223T, C16234T, G16274A, T16519C
Eastern
N W4 2 IndoEuropian 5 T16086C, C16223T, C16286T, C16292T, T16519C
N W 2 IndoEuropian 5 C16192T, C16223T, A16284G, C16292T, T16519C
R H2az2a1g 6 SW.Asian/Middle 4 T16172C, A16182AC, A16183C, T16189C
Eastern
M Gzaid2 1 E.Asian 4 C16223T, A16227G, C16278T, T16362C
R Uga3 1 S.Asian 3 T16356C, T16362C, T16519C
R Uy 4 S.Asian 5 A16309G, A16318T, A16343G, T16362C, T16519C
R Usa1b(T16362C) 2 S.Asian 6 C16192T, C16256T, C16270T, T16362C, A16399G, T16519C
M Ms 2 S.Asian 3 G16129A, C16223T, T16519C
M M65a(C16311T) 2 S.Asian 5 T16126C, C16223T, A16289G, A16399G, T16519C
M Mpsaz2ala 1 S.Asian 4 G16129A, C16223T, A16265C, T16519C
R Hog 1 SW.Asian/Middle 2 C16339T, C16355T
Eastern
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N N 6 C.Asian 3 C16223T, C16292T, T16519C
R Hs 4 SW.Asian/Middle 3 C16266T, T16304C, T16519C
Eastern
M D4q 1 E.Asian 6 C16223T, C16256T, T16311C, G16319A, T16362C, T16519C
M Ms2a 1 S.Asian 5 C16223T, A16275G, G16303A, G16390A, T16519C
M M71 1 S.Asian 2 C16223T, T16271C
R Tia 1 W.Eurasian 6 T16126C, A16163G, C16186T, T16189C, C16294T, T16519C
R P6 1 SE.Asian 6 C16221T, T16311C, T16325C, T16362C, C16447T, T16519C
M M2a1 1 S.Asian 7 T16075C, C16223T, C16270T, G16274A, G16319A, T16352C, T16519C
R Hisa 2 SW.Asian/Middle 1 C16184T
Eastern
R Tia1's 2 W.Eurasian 6 T16126C, A16163G, C16186T, T16189d, C16294T, T16519C
M Myg9 2 S.Asian 3 C16223T, C16234T, T16519C
R U2e3 1 S.Asian 4 C16168T, C16234T, C16260T, T16362C
R Higzaid 1 SW.Asian/Middle 1 C16234T
Eastern
N Y2 1 C.Asian 5 T16126C, C16223T, C16266T, T16311C, T16519C
R H2a2b 1 SW.Asian/Middle 2 C16291T, T16311C
Eastern
R Hie 2 SW.Asian/Middle 3 G16129A, A16182AC, A16183C
Eastern
R Roa 2 S.Asian 3 T16126C, T16362C, T16519C
R H4a 1 SW.Asian/Middle 1 C16287T
Eastern
M M18b 1 S.Asian 5 A16160G, C16223T, A16318T, T16325C, T16519C
R P4a 1 SE.Asian 3 A16037G, C16111T, G16319A
R Higb1 1 SW.Asian/Middle 2 T16126C, T16519C
Eastern
M C4a1(G16129A) 4 C.Asian 5 G16129A, C16223T, T16298C, C16327T, T16519C
M Mz2b 1 S.Asian 1 C16169CC
R Hibt 1 SW.Asian/Middle 6 C16292T, C16355T, T16406d, A16497G, T16519C, C16527T
Eastern
R Ficia 1 SE.Asian C16111T, G16129A, T16304C
N W6 2 IndoEuropian 6 C16192T, C16223T, C16292T, T16325C, C16465T, T16519C
R Higalaid 1 SW.Asian/Middle 6 T16086C, G16145A, C16173T, C16261T, T16311C, T16519C
Eastern
R I6a 1 SW.Asian/Middle 8 G16129A, C16223T, A16293C, T16311C, T16362C, G16391A, C16447T,
Eastern T16519C
R Hsp 1 SW.Asian/Middle 3 C16069G, C16222T, A16269G
Eastern
R J1b3 1 Middle eastern 6 C16069T, T16126C, G16145A, C16222T, A16235G, C16261T
M M39a 1 S.Asian 1 C16353T
R T1 1 W.Eurasian 7 T16093C, T16126C, A16163G, C16186T, T16189C, C16294T, T16519C
R Higa 1 SW.Asian/Middle 3 C16256T, C16270T, T16352C
Eastern
R Tae 1 W.Eurasian 5 T16126C, G16153A, C16294T, C16296T, T16519C
R U2b2 1 S.Asian 2 A16051G, C16239T
M Mz2aia 2 S.Asian 6 C16223T, C16270T, G16319A, T16352C, C16449T, C16451T
R H2a2aic 4 SW.Asian/Middle 8 A16051G, T16086C, C16259A, C16267T, C16291T, A16300G, A16326G,
Eastern C16353T
R JT 1 Middle eastern 3 T16086C, T16126C, T16519C
R HV2 1 W.Eurasian 2 T16217C, C16446T
R U1a2 1 S.Asian 4 G16129A, T16189C, C16192T, A16202C
R Jibga 1 Middle eastern 6 C16069T, T16126C, G16145A, C16218T, C16261T, C16287T
R Hiya1 1 SW.Asian/Middle 4 G16129A, C16223T, C16291T, T16519C

266 | Tabassum et al.



Int. J. Biosci.

2016

Eastern
M C4a2'3'q 1 C.Asian 6 C16223T, T16297C, T16298C, C16327T, T16357C, T16519C
R U2aia 1 S.Asian 6 A16051G, T16154C, A16206C, A16230G, T16311C, T16519C
R T2b2b 1 W.Eurasian 5 C16111A, T16126C, C16294T, C16296T, T16519C
M M3c2 1 S.Asian 4 T16126C, T16154C, C16223T, T16519C
M Cgagb 1 C.Asian 8 T16086C, G16129A, C16150T, C16223T, T16298C, C16327T, T16357C,
T16519C
R Hik 1 SW.Asian/Middle 4 A16051G, T16189C, C16290T, C16292T
Eastern
R Jib 2 Middle eastern 5 C16069T, T16126C, G16145A, C16261T, T16519C
R R 1 S.Asian 3 C16292T, A16497G, T16519C
N Nib1 1 C.Asian 7 G16145A, C16176G, C16223T, C16256T, A16309G, G16390A, T16519C
L3 L3 1 E.African 5 T16093C, G16129A, C16223T, A16305T, T16519C
M38d 1 S.Asian 5 G16129A, C16223T, C16266T, T16311C, T16519C
R R6b 2 E.Asian 7 C16179T, A16227G, C16245T, C16266T, G16274A, C16278T, T16362C
Table 2. Comparison of mtDNA Genetic diversity among various ethnic groups of Pakistan.Path(Pathan),
Mkr(Makrani), Pth(Pathan), Bal(Baluch), Brh(Brahui), Haz(Hazara), Bsh(Burusho), Ksh(Kalash), Par(Parsi),
Snd(Sindhi), Sar(Saraiki).
Parameters Path Mkr (Siddigi Pth (Rakha Bal (Quintana Brh (Quintana Haz (Quintana Bsh (Quintana Ksh (Quintana Par Snd Sar (Hayat
(this study) etal 2015) etal.2011) etal.2004) etal 2004) et al. 2004) et al. 2004) etal. 2004)  (Quintana et (Quintana et al. 2015
al. 2004) et al. 2004)
No. of Sample 165 100 230 39 38 23 44 44 44 23 85
No. of haplotypes 93 70 157 26 22 21 32 12 22 21 63
No of unique 57 54 128 18 15 19 25 5 12 19 58
haplotypes
Genetic Diversity 0.993 0.968 0.993 0.974 0.952 0.992 0.980 0.851 0.950 0.992 0.957

Nucleotide diversity within the five populations
ranges from 0.010874 +/- 0.005893 for Mohmand
from Charsada (MM) to 0.021940 +/- 0.012445 for
Kakakhel Mian (KM) (table.3). Other statistical
parameters for the populations of the two areas are

given in table 4.

To characterize the maternal genetic variation among

the populations, haplogroup frequencies were
calculated. Among the 93 haplotypes, 63.4% of the
samples belong to the haplogroup R while haplogroup
M, N and L were found with the frequency of 26.8%,

8.6% and 1.1% respectively (Fig.2).

The mtDNA Macro haplogroups found in these
populations are R, M, N and L. The first three
haplogroups are thought to be originated around
60000-75000 years ago in South Asia (Kivisild et al.,
2003). Therefore, the presence of these haplogroups
suggests a South Asian maternal origin of these
populations. In the present study, the mitochondrial
haplogroups of South Asian origin have highest
proportion of 37.6%,
R2(5.3%), U7, U2e (4.3%), M4, U6bc (3.2%), U2c,
M65a, M6aib, Usaib, M49, M5, M2a1a, M6aib, Roa,
Uz2e1lh (2.2%) and Usa2, U2e3, Uga3, Uzeif, U2b2,
U2aia, U2a, M52a, M5a1, M33, M38d, M39a, M2b,
M18b, M71(1.1%).

comprising M3 (7.5%),

Table 3. Genetic diversity indices of five Pathan populations.

populations  No. of samples No. of Haplotypes = Unique haplotypes Haplotype Nucleotide Diversity

N) (Gene) diversity
MZ 28 26 24 0.994 0.012736 +/- 0.007952
KM 35 26 19 0.97814 0.021940 +/- 0.012445
MM 31 26 21 0.989 0.010874 +/- 0.005893
YS 36 32 29 0.993 0.015125 +/- 0.009150
MD 35 27 20 0.98951 0.014993 +/- 0.009093
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Table 4. Statistic parameters of five populations of Charsada and Mardan. MZ (Muhammadzai), KM (Kakakhel
Mian), MM (Mohmand from Charsada), YS (Yousafzai), MD (Mohmand from Mardan), S.d (Standard deviation).

Population MZ(28) KM(35) MM(31) YS(36) MD(35) Mean S.d

No. of Transitions 22 18 35 15 20 22.0 7.714
No. of Transversions 4 6 3 2 4 3.8 1.483
No. of Substitutions 26 24 38 17 24 25.8 7.629
No. of Indels 0 2 4 1 2 1.8 1.483

The second major haplogroups identified were of
Southwest Asian or Middle Eastern origin (36.5%)
H2 (5.2%),
Ho2azaic, Hs (4.3), Hio, R6 (3.2), Hisa, Hie,
H2a2aid, R8a1a3, J1ib, J1ibsb (2.2%). The third most

including Hz2a2aig (6.4%), Jibiai,

prevalent mitochondrial haplogroups are of Central
Asian origin (8.6%) followed by West Eurasian
(6.5%), east Asian and Indo-Europeans (3.2%) and
the least frequent haplogroup was found L (1.1%) of

East African origin.

Table 5. AMOVA Analysis (mtDNA HVI Haplotypes) of five populations from two districts (groups).

Source of Variation Degree of freedom

Sum of Squares

Variance Components Percentage of Variation

Among Groups 1 1.270 -0.02156 Va -1.57
Among  population 3 9.600 0.04977 Vb 3.63
within Groups

Within populations 182 244.445 1.34311 Ve 97.94
Total 186 255.316 1.37131

The high frequency of macro haplogroup M had been
recorded in Asia, particularly in India, Bangladesh,
Nepal and Tibet reaching up to 60 to 80% (Rajkumar
et al., 2005). Mitochondrial haplogroup M3 being the
sub-clad of HgM, has been found in South Asia, with

Table 6. Result of Mantel Test.

highest frequency in West India and Pakistan
(Metspalu et al., 2004). It has been reported in
Pakistani Pathan population with frequency of 7.8%
(Rakha et al., 2011).

mtDNA and Geography

Coefficient P value

Correlation Coefficient =~ mtDNA / Geography

-0.07 0.46

The frequency of these mtDNA macro haplogroups
found in the populations we genotyped in present
study is in close agreement with the one already
reported in Pakistani Pathans with a little variation in
frequency of sub-clades. The Haplogroup Ficia,
Gz2aid2, Hio, Hi3a1, Higb1, Hisa, H17, H3P, H4a,
16a, J1c, JT, L3, N1a1a1a, N7, P4a, P6, U2e, Ubc, W4
and Y2 are the novel haplogroups for Pathan
population, have not been found in the previously

studied Pathans by Rakha et al., 2011.

Mitochondrial haplogroups HV9, M65, Hik, U=2ai,

M71, Ms2 and Usalb were confined to the

populations of Mardan only while haplogroups U7,
M18 and P6 were restricted to Charsada populations
only and absent in Mardan. The high frequencies of
local lineages in these populations confirm their
descent as a consequence of Paleolithic population

expansion (McElreavey et al., 2005).

To obtain insight into the genetic structure of the
studied populations Median joining Networks were
constructed for all the major haplogroups based on
the frequency of haplotypes in these five populations
using program NETWORK 4.6.1.3. Little sharing of

haplotypes was observed among populations in
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haplogroup R and a star haplotype with total
frequency of 47.8% in MM, 17.4% in MD, 13.04% in
MZ and KM and 8.7% in YS was found in this

haplogroup sequences (Fig.3a). While very little
sharing of haplotypes was observed in Hg M and no

sharing was recorded in Hg N (Fig.3b, c).
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mtDNA HVI Haplogroup frequencies among five Pathan populations of Charsada and Mardan (Pakistan).
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Fig. 3a. Median-Joining network of mtDNA haplogroup R in five populations of Charsada and Mardan. Areas of

circles are proportional to the haplotype frequencies.

The proportion of genetic variation distributed within
and between the populations of two districts was
assessed by analysis of molecular variance (AMOVA).
Percentage of variation among groups was -1.57% and
variation among populations within the group was
3.63%
populations was found to be 97.94% (table.4).

while percentage of variation within

Fsr values were calculated for all pair of populations

in Arlequin V.3.5.2.2 (Excoffier et al., 2010). No
significant genetic distance (Fst) was observed
between population pairs except for the Kakakhel
Mian and Mohmand. The PCoA plot provided
information regarding the degree of association
between different indigenous and global populations
using comparative sequence data from Greece,
Russia, Iraq, Iran, Israel, Xinjiang china, Afghanistan,
Turkey, South India, North Indian Afridi, Balouchi,
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Brahui, Brusho, Kalash and Pakistani Pathan

population. Clustering pattern revealed that
Mohmand (MD) from Mardan was clustered together
with Pathans from Pakistan and Yousafzai (YS) shows
affinity with Afridi Pathans from India. As most of the

previously studied Pathans were sampled from

2016

Mohmand agency of FATA and were Mohmand so
they exhibit homogeneity with Mohmand (MD) from
Charsada, while Muhammadzai and Kakakhel Mian
from Charsada are clustered together with Brahui

population from Pakistan.
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Fig. 3b. Median-Joining network of mtDNA haplogroup M in five populations of Charsada and Mardan. Areas of

circles are proportional to the haplotype frequencies.

L=

Slmbhammomed Sai {WE)
Sy b e | 0T

el s (W1

Fabkak el ik %)

¥ ovmreanll ol 10

Fig. 3c. Median-Joining network of mtDNA haplogroup N in five populations of Charsada and Mardan. Areas of

circles are proportional to the haplotype frequencies.

On the other hand Mohmand (MM) from Charsada

clustered with Turkish population and this
homogeneity depicts their admixed maternal lineage
from Turkey and reflects the influence of Turkish
invasion of this area with the conquest of Mahmud of

Ghazni on this tribe. Tamil from South India and

Kalash from Pakistan are clustered separately (Fig.4).
Kalash have retained its outlying position (Qamar et
al., 2002; Rosenberg et al., 2006) even with the
addition of some more comparative population

datasets.
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Fig. 4. mtDNA-Fsr based PCoA plot of five populations of Charsada and Mardan and comparative indigenous

Pakistani and global populations.

Spatial correlation of data
The results reveal that there is no significant
correlation between genetic distance based on

mtDNA-Fsr and geographic distance (Table: 5).

Conclusion

On the basis of these investigations and findings it
can be concluded that maternal gene pool of Pathan
population is heterogeneous comprising haplogroups
of South Asian, Southwest Asian and central Asian
origin with little or limited contribution from East
Asia. Pathans sub-tribes should not be pooled as a
single population. Different sub-tribes exhibit varying
genetic diversities and some sub-tribes like Kakakhel
Mian (KM) have retained their genetic differentiation
and this status accounts for being strictly
endogamous while Mohmand from Charsada (MM)
and Mohmand from Mardan (MD) being same tribe
exhibit different genetic structure and it may be
contributed by geographic isolation of the MM and
encompassing significant Turkish genetic influence. It

is therefore recommended to investigate Mohmand

population extensively by sequencing whole
mitochondrial genome as well as Y_STR
amplification.
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