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Abstract In order to better characterize and understand the
mtDNA population genetics of Central Asia, the mtDNA
control regions of over 1,500 individuals from Uzbekistan
have been sequenced. Although all samples were obtained
from individuals residing in Uzbekistan, individuals with
direct ancestry from neighboring Central Asian countries
are included. Individuals of Uzbek ancestry represent five

distinct geographic regions of Uzbekistan: Fergana,
Karakalpakstan, Khorezm, Qashkadarya, and Tashkent.
Individuals with direct ancestry in nearby countries origi-
nate from Kazakhstan, Kyrgyzstan, Russia, Afghanistan,
Turkmenistan, and Tajikistan. Our data reinforce the
evidence of distinct clinal patterns that have been described
among Central Asian populations with classical, mtDNA,
and Y-chromosomal markers. Our data also reveal hall-
marks of recent demographic events. Despite their current
close geographic proximity, the populations with ancestry
in neighboring countries show little sign of admixture and
retain the primary mtDNA patterns of their source
populations. The genetic distances and haplogroup distri-
butions among the ethnic populations are more indicative of
a broad east–west cline among their source populations
than of their relatively small geographic distances from one
another in Uzbekistan. Given the significant mtDNA
heterogeneity detected, our results emphasize the need for
heightened caution in the forensic interpretation of mtDNA
data in regions as historically rich and genetically diverse as
Central Asia.
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Introduction

Central Asia, which can generally be defined as the republics
of Kazakhstan, Kyrgyzstan, Uzbekistan, Tajikistan,
and Turkmenistan has garnered significant attention in
studies of human evolutionary history, due to the region’s
central geographic location in Eurasia and its resulting
importance as a crossroad of human population movement.
The Central Asian steppes are believed to have been
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populated as early as 45–50 KYA by anatomically modern
humans [1], and since that time, the area has served as a
major corridor for population migrations between Asia, the
Middle East, India, and Europe.

The genetics of Central Asian populations have been
intensively studied in efforts to elucidate the route(s) by
which anatomically modern humans populated Asia and
Europe. Because Central Asia is situated in a key
geographical position, the genetics of the region have
offered some insight into the possibility of a proposed
“northern route” out of Africa through Central Asia and
into the East [2–5]. Early genetic studies based on classical
markers placed Central Asia at an intermediate and central
position in a general west–east genetic cline that included
western Eurasian, eastern Eurasian, and even southern
Asian components [2]. These results were interpreted as a
signal of population expansions extending from western
Asia through Central Asia and into the East, in general
support of a northern route. Subsequent studies of mtDNA
markers also clearly detected clinal patterns of eastern and
western lineages in the Central Asian gene pool [6–9].
However, in these cases, the high genetic diversity and fine-
scale phylogeographic pattern of the mtDNA lineages
indicated that the major cline was more likely a result of
admixture between already genetically divergent source
populations than a reflection of the region’s importance as a
“heartland” of diversity for early migrations into Asia,
Europe, and India [1]. While a few deeply rooting
mitochondrial lineages have been detected in Central Asia
[6, 9], the comparatively recent age of these haplogroups
relative to lineages found along the southern coast of Asia,
combined with an overall absence of basal mtDNA lineages
in the region, supports the hypothesis that the original
settlement of Central Asia occurred subsequent to and
much later than dispersals to Eastern Asia via the southern
coastal route [10]. Instead, extensive gene flow resulting
from Asian expansions into the west and migrations along
the “Silk Road” are believed to have shaped the primary,
admixed mtDNA patterns observed, although additional
genetic heterogeneity associated with various sociocultural
factors has also been detected [6–9, 11–18].

Considering the population dynamics that have shaped
the region and the genetic data that reflect this complexity,
we have sampled individuals from Uzbekistan in an effort
to better understand mtDNA diversity in Uzbekistan,
specifically. Uzbekistan is a relatively small country
positioned directly in the middle of Central Asia and bordered
by Kazakhstan, Turkmenistan, Tajikistan, Afghanistan, and
Kyrgyzstan. Prior to the 20th century, Uzbekistan was
inhabited by tribes that conquered the region in the 16th
century (Library of Congress Federal Research Division
Country Profile: Uzbekistan Feb 2007). However, in the late
1800s, Russia’s interest in the commercial potential of current

day Uzbekistan led to military conquest of the area and
ultimately, industrialization and population growth. In 1924,
when the Uzbek Soviet Socialist Republic was established,
the population of what is today Uzbekistan was further
defined by the boundaries drawn under Soviet rule, which
often traversed ethnic and linguistic lines.

Today, despite its relatively small size, Uzbekistan is the
most populous of the five former Central Asian Soviet
republics, with a population of approximately 27.3 million.
The Uzbek population is comprised primarily of ethnic
Uzbeks (76%), Russians of European origin (6%), Tajiks
(5%), Kazakhs (4%), and Kyrgyz (1%; Library of Congress
Federal Research Division Country Profile: Uzbekistan Feb
2007). Along with the historical events that have shaped the
genetics of Central Asia as a whole, political changes in and
around Uzbekistan specifically, starting with Russian rule
in the 19th century and continuing through Uzbekistan’s
independence in the early 1990s, have affected the
population composition and likely also the genetic compo-
sition of this small Central Asian country. Thus, our
primary goal is to gain a better understanding of the
population genetics of Uzbekistan at the local level, in
terms of mtDNA distributions among various subpopu-
lations, both regional subpopulations with Uzbek an-
cestry and ethnic populations with ancestry in
neighboring countries. Since the genetic composition
of Uzbekistan likely reflects not only the general
heterogeneity of the Central Asian gene pool, but also
the signature of much more recent historical events,
fine-scale characterization may reveal unusual patterns
in the mtDNA population genetics of the country. From
the standpoint of forensic mtDNA testing, capturing this
information at the finest level should help reveal the
magnitude and significance of any inter-population
differentiation and provide a better understanding of
the degree to which separate forensic reference databases
may need to be maintained.

Materials and methods

Buccal swabs were collected from 1,575 residents of
Uzbekistan with direct ancestry in Afghanistan (n=98),
Kazakhstan (n=256), Kyrgyzstan (n=249), Russia (n=
151), Tajikistan (n=244), Turkmenistan (n=249), and
Uzbekistan (n=328). The 328 individuals of Uzbek
ancestry represent five distinct regions of Uzbekistan:
Fergana (53), Karakalpakstan (46), Khorezm (99), Qashka-
darya (75), and Tashkent (55). Geographic locations of
sample collection are shown in Figs. 1 and 2. The samples
were collected specifically for DNA testing purposes and to
the best of our knowledge, represent unrelated individuals
within at least three generations.
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Mitochondrial DNA control region sequencing

For mitochondrial DNA control region typing, samples were
extracted and PCR amplified and sequenced as described in
[19]. Extracts were amplified for the entire control region,
except in rare cases for which three overlapping amplicons
were used. For each sample, 16 sequencing primers provided
at least double-strand coverage of every base. All electro-
pherograms were analyzed independently by at least three

scientists: two at the Armed Forces DNA Identification
Laboratory in Rockville, MD and one at the Institute of
Legal Medicine, Innsbruck Medical University, Austria. The
data generation and analysis approach involved highly
redundant data processing and review that was specifically
designed to minimize sequence data artifacts and other data
analysis and transcription errors [20, 21]. The finalized
sequence data for all samples spanned positions 16024-576
with respect to the revised Cambridge Reference Sequence

Fig. 2 Sampling locations for autochthonous Uzbek subpopulations

Fig. 1 Sampling locations for the ethnic populations analyzed in this study
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and were aligned to the rCRS according the phylogenetic
nomenclature system of [22]. Sequences will be searchable
via the EMPOP database under accession numbers
EMP00056–EMP00066 and sequence data in electronic form
are available from the authors upon request or may be
downloaded directly from GenBank (GU069007–GU070581).

Statistical analyses

MtDNA control region haplotypes from the ethnic pop-
ulations (as they will be referred to from here on) of
Uzbekistan (Afghanistan, Kazakhstan, Kyrgyzstan, Russia,
Tajikistan, Turkmenistan, Uzbekistan; see Fig. 1) were
evaluated with basic measures of haplotypic diversity. The
five Uzbek subpopulations from different regions of
Uzbekistan (Fergana, Karakalpakstan, Qashqadarya, Tash-
kent, Khorezm; Fig. 2) were characterized for the same
indices, in order to assess the extent of geographic structure
among subpopulations with Uzbek ancestry. Arlequin, v.
3.1 [23] was used to generate Фst values. Haplotype
diversity indices and random-match probabilities were
calculated by hand (1−sum of squares of haplotype
frequencies)×(n/n-1); [24]) and random-match probabilities
were generated both empirically, via pairwise comparison
of the database and as the sum of squares of the haplotype
frequencies [25]. Multi-dimensional scaling plots were
performed using the STATISTICA 7 package (StatSoft
Inc., Tulsa, OK, USA), with the third dimension included to
distinguish populations that were superimposed when the
distances were summarized in just two dimensions.

For all comparisons, cytosine insertions at positions
16193, 309, and 573 were ignored. For analyses that
addressed only our data from Uzbekistan, entire control
region sequences (16024-576) were used. However, in order
to evaluate these data in the context of previously published
Central Asian mtDNA data, the 1,575 sequences were
trimmed to a range of 16024–16383 in order to include
HVI sequences reported by Comas et al. [6, 9] and Quintana-
Murci et al. [8]. The 309 sequences from these three
publications represent seven Central Asian populations from
Kazakhstan (CKaz; n=56), Kyrgyzstan Sary-Tash (CKyrS;
n=46), the Talas valley in Kyrgyzstan, (CKyrT; n=48),
Tajikistan Shugnan (QTaj; n=44), Turkmenistan (QTur; n=
41), Turkmenistan Kurdish (QTurK; n=32), and Uzbekistan
(QUzb; n=42). Analyses of molecular variance (AMOVA)
were conducted using 1,000 permutation replicates, a
transition/transversion ratio of 10, an alpha of 0.3, and the
Kimura 2-parameter method for calculating distance [26].

mtDNA haplogroup assignment

The 1,575 entire control region sequences were assigned to
mitochondrial DNA haplogroups using Phylotree Build 5 as

a reference [27]. In 131 samples, for which the haplogroup
affiliation could not be determined based on control region
data alone, SNPs selected by Alvarez-Iglesias et al. [28], as
well as SNPs at positions 8277, 8392, 9123, 11914, 4833,
8473, 9090, 10397, 12372, and 13563 were assayed to
clarify haplogroup membership. In order to visualize the
contributions of various mtDNA clusters to the Uzbeki
mtDNA gene pool and compare this distribution to
previous analyses, haplogroups were clustered according
to their geographic origin following Quintana-Murci et al.
[8] (west Eurasian: R0, N1, JT, UK, W and X; South Asian:
M*, U2a-c, U9, R*, R1-R2, R5-R6, N1d; East Eurasian:
M-CDGZ, A, B, F, N9a; African: L).

Results and discussion

Population statistics for regional subpopulations
of Uzbekistan with Uzbek ancestry (Karakalpakstan,
Khorezm, Qashkadarya, Tashkent, Fergana)

A total of 1,575 individuals from Uzbekistan were
sequenced for the entire mtDNA control region (Supple-
mentary Table 1). For those subpopulations with Uzbek
ancestry (five regional subpopulations from Fergana,
Karakalpakstan, Qashqadarya, Tashkent, and Khorezm
represented by 328 samples), genetic diversity parameters
are shown in Table 1 and haplogroup compositions are
shown in Fig. 3. Among the five regional subpopulations,
genetic diversities ranged from 0.987 to 0.998, and mean
pairwise differences varied only between 11.9 and 12.9.
The two most common haplotypes in the entire data set
were shared by four of the five subpopulations and thus, the
basic diversity measures were very consistent among the
populations. AMOVA results mirrored the summary statis-
tics, indicating that 99.55% of the mtDNA variation is
accounted for by differences within the populations, while
only 0.45% of the variation is due to differences between
them. In addition, all pairwise Фst values, which varied
between −0.003 (Fergana-Karakalpakstan) and 0.0094
(Khorezm-Fergana) were low and insignificant after Bon-
ferroni correction (Supplementary Table 2). Given the
genetic homogeneity observed in the mtDNA data from
regional subpopulations with Uzbek ancestry, the data were
pooled together for subsequent analyses.

Population statistics for the ethnic subpopulations
of Uzbekistan (Russia, Kazakhstan, Afghanistan, Tajikistan,
Kyrgyzstan, Uzbekistan, Turkmenistan)

Table 2 summarizes a number of relevant parameters for
the various populations originating from Afghanistan,
Kazakhstan, Kyrgyzstan, Russia, Tajikistan, Turkmenistan,
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and Uzbekistan (pooled regional populations with Uzbek
ancestry). Of the seven population samples, Afghanistan and
Kazakhstan appear to be the least and most genetically
diverse, respectively. Kazakhstan had a large number of
unique haplotypes and thus a low random-match probability
(0.13%). Afghanistan, on the other hand, had the fewest total
number of haplotypes relative to population size and the
highest random-match probability, at 5.5%. mtDNA haplo-
type diversities for all populations ranged from 0.946 to
0.999.

For all population samples, the average number of
pairwise differences varied between 9.3 for the Russian
population and 13.0 for the Tajik population. Notably,
although the Tajik population exhibited the highest average
pairwise difference, other summary statistics for this

population suggested relatively low genetic variation. The
Tajik pairwise random-match probability and haplotype
diversity values were second only to Afghanistan in terms
of reduced genetic variability, at 2.3% and 0.9826,
respectively. However, the generally ragged (as opposed
to smooth and unimodal) shape of the Tajik mismatch
distribution (data not shown) suggests that the high mean
pairwise difference is primarily a reflection of the presence
of highly divergent lineages within the population. The
Tajik mtDNA gene pool harbors nearly equal proportions of
eastern Eurasian and western Eurasian haplotypes.

The haplogroup compositions of the seven ethnic
populations showed distinct patterns (Fig. 4), with an
obvious difference being the contributions of eastern
Eurasian and western Eurasian mtDNA lineages in any

Fig. 3 Mitochondrial DNA haplogroup distributions among the autochthonous Uzbek subpopulations sampled in this study

Table 1 Population statistics for five subpopulations of Uzbekistan

Population statistic Fergana
(n=53)

Karakalpakstan
(n=46)

Qashkadarya
(n=75)

Tashkent
(n=55)

Khorezm
(n=99)

Pairwise random-match
probability

1.60% 0.30% 0.18% 0.61% 0.18%

Haplotypes 40 (6) 43 (3) 71 (4) 50 (3) 94 (3)

Mean pairwise differences 12.9 12.2 11.9 12.5 12.1

Genetic diversity 0.987 0.997 0.998 0.994 0.998

Random-match probabilities were generated empirically. Polymorphic sites do not include C insertions at 16193, 309, or 573. Haplotype numbers
in parentheses indicate the subset of total haplotypes shared among individuals
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given case. A gradient from west to east is clearly
distinguishable. In addition, Фst values confirmed that
significant genetic heterogeneity exists between all of the
populations (significant at the 0.05 level, after Bonferroni
correction; Supplementary Table 3). Among the various
pairwise comparisons, genetic differentiation comprised
between 0.6% (Kazakhstan and Kyrgyzstan) and 8.4%
(Kyrgyzstan and Russia) of the total genetic variation
among the respective population pairs. The large genetic
distance estimated for the Russian and Kyrgyz populations
can largely be explained by the huge disparity in western
Eurasian and eastern Eurasian/South Asian lineages be-
tween the two populations (see Fig. 4). Indeed, the

differences between most of the populations are due to the
dramatic differences in eastern Eurasian and western
Eurasian haplogroup composition. As can be seen in the
MDS plot (Fig. 5), the first dimension largely reflects the
variable contributions of Western Eurasian and Eastern
Eurasian mtDNA lineages, with Russia and Kyrgyzstan
sharing opposite positions in that spectrum. The first two
dimensions place both the Russian and Afghani populations
(large western Eurasian composition) apart from the other
populations with much greater Eastern Eurasian mtDNA
contributions. In fact, the Russian population, with nearly
99% of the samples representing western Eurasian hap-
logroups, was by far the most genetically distinct population.

Table 2 Population statistics for seven Central Asian populations

Population statistic Afghanistan
(n=98)

Kazakhstan
(n=256)

Kyrgyzstan
(n=249)

Russia
(n=151)

Tajikistan
(n=244)

Turkmenistan
(n=249)

Uzbekistan
(n=328)

Pairwise random-
match probability

5.50% 0.13% 0.35% 0.70% 2.30% 0.90% 0.15%

Polymorphic sites 106 239 206 136 154 187 266

Haplotypes 46 (14) 223 (28) 184 (44) 121 (15) 102 (38) 136 (51) 279 (30)

Mean pairwise
differences

11.3 12.4 11.9 9.3 13.0 11.4 12.3

Genetic diversity 0.946 0.999 0.997 0.993 0.983 0.992 0.999

As with the Uzbek subpopulation data, random-match probabilities were generated empirically, and the tally of polymorphic sites does not include
C insertions at 16193, 309, or 573. Numbers in parentheses indicate the subset of total haplotypes shared among individuals

Fig. 4 Mitochondrial DNA haplogroup distributions among the
ethnic populations sampled in this study. The samples with Uzbek
ancestry, summarized in Fig. 3 are combined here as a single Uzbek

population. Uzb Uzbekistan, Tur Turkmenistan, Rus Russia, Afg
Afghanistan, Taj Tajikistan, Kaz Kazakhstan, Kyr Kyrgyzstan
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This was reflected in all of its pairwise population compar-
isons. Its haplogroup composition and low mean pairwise
differences (quite similar to European populations) clearly
reflect its demographic history. This particular population
from Tashkent descends from individuals who were evacu-
ated from western Russia during the Second World War.

The genetic features of other ethnic populations likely
also reflect their documented demographic histories. For
instance, the small mtDNA distance between the Tajik and
Uzbek populations suggests a recent shared history. Tajiks
and Uzbeks were only formally differentiated in 1929 when
the Tajik Soviet Socialist Republic was established, and up
to 40% of the current Uzbek population is of Tajik ancestry
(Library of Congress Federal Research Division Country
Profile: Uzbekistan Feb 2007). Although the Фst value for
these two populations suggested significant differentiation
(at the 0.05 level after Bonferroni correction), it was among
the smallest of the 21 pairwise distances calculated.

An extremely common haplotype was found in the
Afghani subpopulation that has never been previously
observed in other published mtDNA data. The frequency
of this otherwise rare sequence raised questions regarding
the randomness of these samples. The specific K1a
haplotype was shared among nearly 20% of that population.
Furthermore, over a quarter of the K1a individuals share a
point heteroplasmy at position 16093. However, careful
evaluation of the sample collection records confirmed that
these individuals are unrelated within at least three
generations. Thus, the more likely explanation is that this

population is exhibiting the genetic hallmarks of a recent
population bottleneck resulting from founder events and/or
endogamy, which is consistent with its documented
demographic history. This population was established in
Uzbekistan within the last century and was subsequently
isolated from the Afghani source populations. Thus,
founder effect likely accounts for not only the high
frequency of the heteroplasmic K1a haplotype, but also
the low haplotype diversity and high random-match
probability values observed for this population.

Comparisons to other published data

Given the founder effect suspected in the Afghan popula-
tion of Uzbekistan, we were interested in determining
whether or not other ethnic subpopulations from Uzbeki-
stan exhibited significant differences in mtDNA composi-
tion from their source populations. We suspected that
founder effect and/or drift may have affected the other
sampled ethnic groups as well, since borders established
after the Russian revolution likely limited migration and
genetic exchange with their source populations. Unfortu-
nately, due to a lack of available mtDNA data from
Afghanistan, we were not able to directly assess the degree
to which our sample differed from its parent populations.
For the other ethnic populations, however, the results were

Fig. 5 MDS plot of Uzbek ethnic populations. Distances are based on
entire control region data and the Kimura 2-parameter model, as
calculated in Arlequin. Stress <0.01

Fig. 6 MDS plot of Uzbek populations reported here and previously
published Central Asian data. Distances were calculated in Arlequin
v. 3.1, using the Kimura 2-parameter model. The values are based on
HVI data spanning positions 16024–16383, and thus the positioning
of populations also represented in Fig. 5 may be slightly different.
Stress=0.08
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contrary to our expectations. Pairwise Фst values between
the ethnic populations in Uzbekistan and available data from
their source populations indicated minimal and statistically
insignificant differences in their mtDNA distributions (a Фst

value of 0.014 being the greatest difference between any two
populations). The MDS plot of the Фst values (Fig. 6)
positions the population samples from the current study in
close proximity to previously reported data from their source
populations, particularly across the first dimension. The first
dimension largely describes the variable contributions of
eastern and western Eurasian haplogroups among the
populations, with the Russian and Afghan populations from
this study positioned together with a Kurdish population
from Turkmenistan in the west Eurasian extreme of this
spectrum. Generally speaking, the ethnic populations from
the current study are only distinguishable from their source
populations in the second dimension. The obvious similar-
ities in mtDNA haplogroup distributions, as well as the non-
significant genetic distances, between the ethnic populations
from the current study and data from their source popula-
tions, suggest that the Afghan population sample from
Uzbekistan is the only ethnic population showing evidence
of a population bottleneck and founder effect.

Overall, despite the close geographic proximity of the
sampling areas for the ethnic populations of Uzbekistan,
their genetic distances and haplogroup distributions were
clear reflections of the broad east–west clines that charac-
terize their source populations. Although the various
regional subpopulations with Uzbek ancestry spanned twice
the geographic distance of the ethnic populations sampled,
the Uzbek subpopulations exhibited genetic distances an
order of magnitude smaller than those observed among the
ethnic populations.

Implications for forensic mtDNA testing

Population databases are used to indicate the relative rarity
of mtDNA sequences encountered in forensic casework,

and in most cases, the evidentiary significance of mtDNA
matching improves as database size increases. As a result,
large mtDNA databases are generally desirable, and
pooling of genetically similar databases can be done in
order to establish larger databases—if this is warranted by
an absence of population differentiation.

In order to assess the practical implications of the
mtDNA heterogeneity found among the ethnic populations
in Uzbekistan from the standpoint of forensic mtDNA
testing, we looked for each population’s most common
mtDNA haplotype in each of the other populations, as well
as a pooled “Uzbekistan” database that included all of the
samples. Generally, the most common mitochondrial
haplotype in each population was rarely seen in other
populations (Table 3). For instance, the most common type
in the Turkmen population (11 individuals) was only seen
in one other individual—someone from the Tajik popula-
tion. In addition, the most common haplotype in any given
population was, more often than not, completely absent in
the other populations. Furthermore, when a pooled “Uzbe-
kistan” database comprising data from all seven populations
was used to assess mtDNA haplotype frequencies, the
frequency of each population’s most common haplotype
was significantly underestimated, suggesting that frequency
estimates would be most conservative if populations were
considered separately.

Conclusions

In order to better understand the fine-scale mtDNA
population genetics of Uzbekistan, we examined the degree
of mtDNA differentiation between geographically sampled
autochthonous Uzbek subpopulations, as well as endoga-
mous ethnic populations with ancestry from neighboring
countries. The geographically sampled subpopulations with
Uzbek ancestry did not exhibit a significant degree of
population substructure with mtDNA control region data. It

Table 3 Observations of each population_s most common haplotype

Afghanistan
(n=98)

Kazakhstan
(n=256)

Kyrgyzstan
(n=249)

Russia
(n=151)

Tajikistan
(n=244)

Turkmenistan
(n=249)

Uzbekistan
(n=328)

Total number in
pooled population

Afghanistan 14 (15.2%)a 0 0 0 0 0 0 14 (0.9%)

Kazakhstan 0 4 (1.9%)a 1 0 0 0 1 6 (0.4%)

Kyrgyzstan 0 1 5 (2.4%)a 0 0 0 0 6 (0.4%)

Russia 3 3 2 10 (7.2%)a 0 5 3 26 (1.7%)

Tajikistan 0 0 1 0 16 (6.9%)a 0 0 17 (1.1%)

Turkmenistan 0 0 0 0 1 11 (4.8%)a 0 12 (0.8%)

Uzbekistan 0 0 0 0 0 0 5 (1.8%)a 5 (0.3%)

In all cases, the p value <0.01. Haplotype frequencies were calculated as n+1/N+1
a Population-specific haplotype frequencies that are statistically different from the pooled population frequency
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is therefore appropriate that the subpopulations of Uzbeki-
stan be pooled together and treated as a single database for
forensic mtDNA purposes. However, seven ethnic popula-
tions of Uzbekistan, representing individuals with direct
ancestry in Kazakhstan, Turkmenistan, Tajikistan, Afghani-
stan, Russia, Uzbekistan, and Kyrgyzstan exhibit clear
differences in their mitochondrial DNA compositions. In
some cases, the genetic distances detected were relatively
small. Yet, in all cases, the differences between populations
were statistically significant. Given these results, as well as
our observations regarding the relative rarity of each ethnic
population’s most common haplotype in each of the
remaining populations, mtDNA frequency estimates would
likely be most conservative if the ethnic populations were
considered separately, instead of pooled together and
treated as a single “Uzbekistan” database. Indeed, the
ethnic populations of Uzbekistan largely reflected the
mtDNA compositions of their source populations as
opposed to the mtDNA gene pool of autochthonous
Uzbeks.

The data here provide a basic structure for the
interpretation of forensic mtDNA testing in Central Asia.
A number of the interesting features of these data call for
additional study, including newly observed mtDNA
haplotypes, significant inter-population heterogeneity,
and likely founder effects. Our results highlight significant
departures from genetic uniformity over small geographic
distances—the result of recent historical events. These
data emphasize the need for heightened caution in the
forensic interpretation of mtDNA data in regions as
historically rich and genetically diverse as Central Asia
and highlight the complexities of contemporary popula-
tions from the standpoint of forensic DNA testing. Such
mosaic populations of recently introduced yet separate
groups, each with varying degrees of admixture, are
common and widespread in today’s world. They represent
a serious general challenge to both the establishment of
forensic mtDNA reference databases and the use of those
data for interpretation.
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