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Abstract We extracted DNA from three skeletons belong-
ing to the Yakut population, which were excavated from
the At-Dabaan site (dating back 300 years) in the Sakha
Republic (Russia). Ancient DNA was analyzed by autoso-
mal STRs (short tandem repeats) and by the sequencing of
the hypervariable region 1 (HV1) of the mitochondrial DNA
(mtDNA) control region. The results showed that these three
skeletons were not close relatives but probably linked to
the same clan structure. Comparison of their haplotypes
with the haplotypes of 8,774 Eurasian individuals sug-
gested a relative specificity and continuity of part of the
Yakut mitochondrial gene pool during the last 3 centuries.

Keywords Siberia - Sakha - Ancient DNA -
Mitochondrial DNA - Autosomal STRs

Introduction

Identification of ancient human remains by DNA analysis
is a powerful tool in forensic and historical investigations
(Jehaes et al. 2001). The methodology used in ancient
DNA studies also allows to test the limits of commercial
amplification Kkits to realise multiplex STR typing, as well
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as mtDNA protocols. Moreover, ancient DNA studies can
be used to elucidate environmental factors that benefit
DNA preservation.

The aims of this particular study were (i) to investigate
the parentage relationships within Yakut burial groups and
provide insight into their ancient funeral practice and (ii)
to clarify the ancestor-descendant relationships between
these ancient Yakut samples and the modern Sakha popu-
lation.

The Sakha (also known as Yakuts) are an ethnic group
living in north-eastern Siberia in the Sakha Republic, an
autonomous republic within the Russian Federation. They
differed completely in their traditional way of life (semi-
nomadic cattle herders and horse breeders) and language
(Turkic-speaking population) from their neighbors, who
were Tungusic-speaking populations of reindeers herders
or hunters (Balzer 1994; Forsyth 1996).

Archaeological and ethnohistorical data (Levin and
Potatov 1964; Fondahl 1994; Alekseev 1996) as well as the
recent genetic studies of modern Siberian/central Asian
populations (Boeva 1988; Fefelova 1990; Pakendorf et al.
1999, 2002, 2003) suggested different hypotheses to ex-
plain the ethnogenesis of the Sakha. At present, it is gen-
erally accepted that the formation of the Sakha ethnic group
could be the consequence of a Mongol or/and Turkish
population migration northward from south Siberia/central
Asia, around 800—1200 years ago. Genetic comparisons
between the Sakha and other Siberian/central Asian popu-
lations did not, however, result in the clear determination
of the origin and genetic evolution of this ethnic group.
The difficulties encountered by molecular biologists
could arise from many historic and demographic events
since the formation of the Sakha population, such as the
Russian colonization starting in the seventeenth century,
and the high degree of isolation and genetic drift of the
Siberian populations (Santos et al. 1999). These events
could have obscured the ancestral Yakut gene pool. Con-
sequently, a direct access to the gene pool of ancient
Sakha individuals could lead to a better understanding of
the genetic history of this Siberian population.

The excavation of two ancient Yakut graves from the
eighteenth century located in central Yakutia are, to the



best of our knowledge, the first opportunity to investigate
the ancient Yakut gene pool. Two types of genetic mark-
ers were used to analyze these ancient human remains.
Autosomal STRs allow determination of close genetic re-
lationship within burial groups (Fily et al. 1998; Ricaut et
al. 2003; Keyser-Tracqui et al. 2003) as well as the detec-
tion of possible modern DNA contaminations of ancient
samples (Hummel et al. 2000). The hypervariable region
1 of the mtDNA with its haploid and maternal mode of in-
heritance allows maternal lineages to be followed and
gives information on the origin and evolution of popula-
tions (Richards et al. 2000).

Materials and methods

During the summer of 2002 a French-Yakut scientific expedition
excavated two ancient frozen graves at a location referred to as
“At-Dabaan”. These two graves belong to a larger funerary com-
plex presenting numerous tombs dispersed over several kilometres
on a quaternary terrace. This site is located in the Yakut depart-
ment of Khangalasse, near the village of Ulak-Aan, 30 km from
Yakutsk on the right side of the Lena river. The At-Dabaan site
conforms to the ancient Altaic tradition (Roux 1963), and more
specifically to the Yakut tradition, of looking over water and moun-
tains. Indeed, deceased Yakuts were buried on the boundaries of
settlements, usually in an elevated site from which a summer set-
tlement was visible (Kolodesnikov 2000). Verbal tradition con-
firms that this location was the site of a summer camp (from the
beginning of June until September) until the middle of the twenti-
eth century. The tombs were noticed from a small depression at the
surface of the meadow, and during excavation remains of a log
case were found, a structure which is characteristic of traditional
Yakuts graves. The two graves (AD1 and AD3) were 2m from
each other, and 2—-10m from the bank of an oxbow lake of the
Lena river.

The first tomb (AD1) was an individual grave (95 cm in depth)
containing a wooden sarcophagus with the very well preserved
body of an individual wearing winter clothes. The second tomb
(AD3) grave was a double grave (160cm in depth) containing a
wooden sarcophagus with two skeletons (AD3s and AD3n) wear-
ing summer clothes. Anthropomorphic analysis suggested that skele-
ton AD1 belonged to an adolescent (epiphysis of the long bones not
fused, third molar not erupted) and that skeletons AD3s and AD3n
were those of two males. The exact causes of death were unknown.

The absence of iron in the construction of wooden cases is in
accordance with an inhumation date prior to the nineteenth cen-
tury. The orientation perfectly east/west of skeletons AD3s and
AD3n as well as the presence of a Christian medal around their
neck evoked a Christian tradition. However, it was the cut of the
clothes that allowed this grave to be dated more precisely to the
late eighteenth century. Grave AD1 seemed to be prior to chris-
tianization. Indeed, the body was not oriented east/west and no
Christian artefact was found in the tomb. The presence of two ear-
rings typical for Yakut women from the beginning of the eigh-
teenth century seemed to date this grave to this period (O. Safedo-
seva, personal communication).

DNA extraction and purification

Ancient DNA was extracted from a femoral fragment of skeleton
ADI1 and from several metatarsi of skeletons AD3s and AD3n. To
eliminate surface contamination, the outer surface of the bones
was abraded to a depth of 2-3 mm with a sanding machine (Dre-
mel, Breda, Netherlands). Powdered bone was then generated by
grinding bone either with a drill fitted with a surgical trepan or un-
der liquid nitrogen in a 6800 Freezer Mill (Fisher Bioblock, IllI-
kirch, France).
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DNA was carefully extracted from the bone powder according
to Fily et al. (1998). Aliquots of 2 g of bone powder were sus-
pended in an extraction buffer (SmM EDTA, 2%SDS, 10 mM Tris
HCL pH 8.0, 0.3 M sodium acetate, 1 mg/ml proteinase K) and in-
cubated for 16 h at 56°C. After an organic extraction (phenol/chlo-
roform/isoamyl alcohol, 25:24:1, v/v/v), the aqueous phase was
purified with the CleanMix kit (Talent, Mundolsheim, France).
Samples were then concentrated to 40 ul employing Microcon-30
filters (Millipore, Mundolsheim, France).

Autosomal STR analysis

Autosomal STRs were amplified with the help of the AmpFISTR
Profiler Plus kit (PE Applied Biosystems, Courtaboeuf, France)
which allows simultaneous amplification of nine STRs (D3S1358,
vWA, FGA, D8S1179, D21S11, D18S51, D5S818, D13S317,
D7S5820) and the amelogenin locus (for sex determination).

PCR conditions were modified from the manufacturer’s condi-
tions to reduce the volume of DNA extract used in the PCR reac-
tion. Each amplification was carried out with a 10 pl reaction mix-
ture containing 3.82 pul PCR reaction mix, 2 pl primer set, 0.182 pl
AmpliTaq Gold (PE Applied Biosystems, Courtaboeuf, France)
and 1-4 ul of ancient DNA sample. Cycling parameters were 94°C
for 11 min, followed by 37 cycles with 94°C 1 min, 59°C 1 min,
72°C 1 min, and a final delay of 45 min at 60°C. The PCR products
were analyzed on an ABI Prism 3100 (PE Applied Biosystems,
Courtaboeuf, France) automated DNA sequencer.

Mitochondrial DNA analysis

Mitochondrial DNA analyses were performed on the first hyper-
variable segment of the control region (HV1). The HV1 region
was divided into two overlapping sub-regions (a and b) amplified
with the 115989 (Gabriel et al. 2001) /H16239 (Ivanov et al. 1996),
and L16190/H16410 (Gabriel et al. 2001) primers, respectively.
For sub-region a), we also used the primer H16167 (5’-GGGTT-
TGATGTGGATTGGG-3") to resolve amplification problems linked
to the polycytosine region located between nucleotide positions
16184—16193 (Szibor and Michael 1999).

PCR amplifications were carried out in 50 pl of reaction mix-
ture containing 2—6 pl of the ancient DNA extracts, 10 mM Tris HCL
pH 8.3, 50mM KCL, 1.5 mM MgCl,, 1 mg/ml BSA, 200 uM each
dNTP, 0.25 uM each primer and 2 U of Taq Gold Star (Eurogen-
tec, Seraing, Belgium). Cycling parameters were 94°C for 10 min,
followed by 38 cycles with 94°C for 30's, 30s at 48°C for HVIa or
30s at 51°C for HVIb, 72°C for 45 s and 72°C for 5 min.

Amplification products were checked on a 1% agarose gel and
purified with Microcon PCR filters (Millipore, Molsheim, France).
Sequence reactions were performed on each strand, with the same
primers than those employed for PCR amplification, by means of
ABI Prism BigDye Terminator cycle sequencing Ready Reaction
kit (PE Applied Biosystems, Courtaboeuf, France) according to the
manufacturer’s conditions. The sequence reaction products were
analyzed on an ABI Prism 3100 (PE Applied Biosystems, Court-
aboeuf, France) automated DNA sequencer.

Contamination precautions

To minimize the risk of contamination of the ancient samples, dur-
ing each step of sample preparation (excavation, abrasion, extrac-
tion and amplification) all classical precautions cited by O’Rourke
et al. (2000) were followed as closely as possible. The samples
were always handled wearing gloves, face masks and laboratory
coats (including during excavation). The entire process of DNA
extraction and PCR amplification was carried out in a dedicated
ancient DNA laboratory, routinely sterilized by treatment with
DNAse away (Molecular BioProducts, San Diego, CA) bleach and
ultraviolet light irradiation (254 nm), and using dedicated reagents
and equipment. Extraction and amplification blanks were used as
negative controls and all persons involved in processing samples
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were genetically typed and compared to the results obtained from
the ancient bone samples. Moreover, at least three extractions and
three amplifications by extraction were made from each bone sam-
ple to assess the reproducibility of the results.

Statistical analysis

We analyzed the distribution of the mitochondrial haplotypes ob-
tained from the three ancient Yakut samples in Eurasian popula-
tions, using the Blast 2.0 program (http://www.ncbi.nlm.nih.gov).
The mtDNA sequences of 8774 individuals were used for compar-
ative analysis (Table 1).

Table1 Eurasian populations

compared in this study Region/population (size)

Reference

Europe (2,804)!

East Europe/West Asia (1,746)
Komi (16)
Saami (115)
Khant (10)
Mordvinian (8)
Finns (403)
North-east Europe (407)
Caucasian (315)
Bielorussia (55)
Mansi (98)
Russia (143)
Beringia/Asia (647)
Eskimo Siberian (254)

Koryak (190)
Itelmen (47)
Chukchi (156)

East Siberia (250)
Yakuts (139)
Evenk (41)
Udegey (3)
Evens (65)
Nivkh (2)

East Asia (1,880)
Korean (335)

Tibetan (41)

Non-Han Chinese (285)
Han (China) (431)

Thai (North Thailand) (32)
Vietnam (35)

Han (Taiwan) (227)

Han (Hongkong) (20)
Shanghai (120)

Japan (354)

India (645)

Central Asia (802)
Altai (17)
Kirghiz (95)

IThese 2,804 European HV1 Kazakh (85)

sequences were compilated by Uighur (100)
Richards et al. 2001 Tuvinian (36)
(www.stats.ox.ac.uk/-macaulay/ Buryat (296)
founder2000/index.html). Scyhtian (8)?
?Data only available on Gen- cyhtian (8)
Uzbek (1)

bank (http://www.ncbi.nlm.
nih.gov).
3Archaeological samples.

Mongol (118)
Mongol (46)3

Richards et al. 2000

Voevoda et al.2

Sajantila et al. 1995

Voevoda et al.2

Voevoda et al.2

Meinila et al. 2001

Sajantila et al. 1995, 1996; Richards et al. 1996, 2000
Macaulay et al. 1999; Richards et al. 2000; Lebedeva et al.?
Belyaeva et al.?

Derbeneva et al. 2002

Orekhov et al. 1999; Markina et al.2

Shields et al. 1993; Voevoda et al. 1994; Starikovskaya et al. 1998;
Ingman et al. 2000; Simonson et al.2

Schurr et al. 1999; Derenko and Shields 1997

Schurr et al. 1999

Shields et al. 1993; Voevoda et al. 1994; Starikovskaya et al. 1998;
Ingman et al. 2000

Derenko and Shields 1997; Pakendorf et al. 2003

Torroni et al. 1993b; Ingman et al. 2000; Lebedeva et al.2
Torroni et al. 1993b

Derenko and Shields 1997

Torroni et al. 1993b

Torroni et al. 1993a; Lee et al. 1997; Ingman et al. 2000;
Snall et al. 2002

Yao et al. 2002b; Torroni et al. 1993a

Yao et al. 2002b

Ingman et al. 2000; Yao et al. 2002a; Oota et al. 2002
Yao et al. 2002b

Oota et al. 2002

Torroni et al. 1993a; Horai et al. 1996; Tsai et al. 2001
Betty et al. 1996

Nishimaki et al. 1999

Horai et al. 1996; Ingman et al. 2000; Imaizumi et al. 2002;
Oota et al. 2002

Mountain et al. 1995; Kivisild et al. 1999

Shields et al. 1993

Comas et al. 1998; Ingman et al. 2000

Comas et al. 1998; Yao et al. 2000

Comas et al. 1998; Yao et al. 2000

Derenko et al. 2000

Derenko et al. 2000; Pakendorf et al. 2003; Shimada et al.2
Clisson et al. 2002; Ricaut et al. 2003; Voevoda et al. 2000
Ingman et al. 2000

Kolman et al. 1996; Yao et al. 2002b

Keyser-Tracqui et al. 2003
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Table 2 Allelic profiles obtained with the Profiler Plus kit from three ancient DNA samples

Samples Amelo D8S1179 D21S11 D7S820 D3S1358 D13S317 vWA D18S51 D5S818 FGA
AD1 XX 12/13 28/30 8/9 15/15 11/11 14/19 12/14 7/12 23/24
AD3s XY 13/14 32.2/322  10/12 15/15 11/11 14/19 15/21 11/12 21/21
AD3n XY 11/14 29/29 9/10 15/15 10/11 17/18 13/15 11/13 22/24
Table3 MtDNA sequences K . ]
(between positions 16018 and Samples  Polymorphic positions
16383) of the three ancient
DNA samples 16092 16172 16182 16183 16189 16223 16266 16362
\Numbered " N CRS T T A A T C C T
umbered according to the AD1 T T

published Cambridge Refer- AD3 g g g g g T T g
ence Sequence (Anderson et al. s

AD3n C C C C C T T C

1981).

To deduce putative genetic relationships between the three
Yakuts skeletons from the allelic profiles, we used the DNA-VIEW
program (http://www.dna-view.com). The Caucasian (200 subjects)
and Asian (161 subjects) databases provided from the DNA VIEW
program were used and the likelihood ratio (LR) was calculated as-
suming a prior probability of 0.5.

Results
STR analysis

For the three ancient Yakut subjects, autosomal STR typ-
ing gave complete allelic profiles (Table 2). To reduce an-
cient DNA STR genotyping errors and ensure the reliabil-
ity of the results, only the amplified products from each sam-
ple and locus that were reproducible in at least five differ-
ent amplification reactions were considered as authentic
(Schmerer et al. 1999). This strategy allowed the identifi-
cation of “artefact alleles” and false homozygosity, result-
ing from sporadic contaminations or amplification arte-
facts such as shadow bands and allelic dropout (Schmerer
et al. 1999; Hummel et al 2000; Miller et al. 2002). Re-
peated amplifications showed that the degree of repro-
ducibility of allele determinations was high, indicating the
good quality of the DNA molecule present in the ancient
bone samples.

Reproducible results obtained for the amplification of
the amelogenin locus clearly identified the subjects AD3s
and AD3n as two men, and the subject ADI as a woman.

The genetic relationship investigated with the DNA-VIEW
program allowed us to formally exclude a close parentage
relationship between the three ancient subjects. Indeed, all
close genetic relationship combinations were tested on three
generations and a parent/child, grandparent/grandson, full
siblings, etc., relationship can be unambiguously excluded
(LR<0.01; probability<1%). A more distant kinship (first
cousins, great uncle or aunt/half-nephew, half-siblings, etc.)
can also be formally excluded (LR<O0.1; probability<1%)
except for a possible maternal uncle/nephew relationship
between the AD3s and AD3n subjects (LR=0.264; proba-
bility=21%).

Mitochondrial DNA analysis

A 366 base pair (bp) segment of the mitochondrial DNA
HV1 region was sequenced (positions 16018—16383 of the
CRS, Cambridge Reference Sequence) (Anderson et al.
1981) for each of the three ancient Yakut samples (Table 3).
Comparison with the CRS indicated the presence of eight
variable nucleotide positions represented by six transi-
tions and two transversions. These three HV1 sequences
presented the same variable nucleotide positions (np) in-
dicating a probable kinship through maternal lineage be-
tween the three Yakut subjects.

The substitutions at nucleotide positions 16223 C—T
and 16362 T—C are characteristics of Asian haplogroup
D (Torroni et al. 1993a). With the presence of additional
sequence polymorphisms at np 16189 T—C and 16266
C—T we can safely conclude that these sequences belong
to sub-haplogroup D5a (Yao et al. 2002a). The distribu-
tion of the ancient Yakut haplotype among the 8,774 indi-
viduals used for comparison, showed that it was shared
only by 17 Yakut individuals (Pakendorf et al. 2003) and
1 Yili subject from Xinjiang (China) (Yao et al. 2002a).

Discussion

In this study, the skeletal remains analyzed were recovered
from two graves located in a region where climatic condi-
tions allowed the formation of permanent permafrost. The ar-
chitectural structure of the two graves (e.g. bodies enclosed
in a wooden sarcophagus) and the direct contact of the
coffins with the permafrost could explain the very good
preservation of the three bodies (all bones still connected,
clothes perfectly preserved). These conditions might have
played a crucial role in protecting the DNA from degradation
(Leonard et al. 2000), and could explain the good quality and
quantity of the DNA extracted from the ancient Yakut bones.
Indeed, complete STR genetic profiles and HV1 sequence
were determined from each of the three Yakut skeletons.

To obtain HV1 sequences from the three ancient Yakut
samples without ambiguities, several amplifications were
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Table4 Allelic profiles obtained with the Profiler Plus Kit of all persons involved in processing samples

Team Person Amelo D8S1179 D21S11 D7S820 D3S1358 D13S317 vWA D18S51 DS5S818 FGA
French team 1 XY 10/13 29/30 9/11 14/18 11/11 14/18 15/17 12/15 20/23
2 XY 13/14 28/29 10/10 16/18 8/9 17/18 12/15 11/11 20/21
3 XX 11/13 28/30 712 15/18 11/13 18/18 13/18 10/12 24/24
4 XX 13/13 27/31 7/11 16/17 11/14 17/19 13/15 12/12 20/23
5 XY 8/15 27/31.2 8/10 14/18 12/12 17/19 14/15 9/13 20/20
6 XX 10/13 29/29 10/12 15/15 8/8 18/18 12/13 9/11 23/25
Yakut team 1 XY 13/16 29/30 8/11 19/19 8/11 16/17 16/21 11/11 21/24
2 XX 10/13 29/30 9/11 17/17 10/11 17/18 13/14 12/13 21/23

necessary from three independent extractions. The thymine
(T) to cytosine (C) transition at nucleotide position 16189,
coupled with double adenine (A) to cytosine (C) transver-
sion at nucleotide positions 16182 and 16183 led to the
formation of a polycytosine region containing 12 cyto-
sines. This polycytosine region produced a characteristic
blurred sequence in nucleotides beyond the C-stretch, and
notably did not allow the binding of primer H16239 and
the subsequent amplification of the heavy strand of sub-
region a. The use of primers F16190 and H16410 enabled
both the L-strand and H-strand of the sub-region-b to be
read correctly. For sub-region a, the design of primer
H16167 which annealed before the polycytosine region
enabled the heavy strand to be read correctly, and con-
firmed the T to C transition at nucleotide position 16092
for both strands. With this methodology, the proportion
which could not be sequenced in both directions was kept
to a minimum. The T to C transition at nucleotide position
16172 was only recorded as L-strand sequencing of the
sub-region a, but it was confirmed by its reproducibility
both within the same sample extract, and between differ-
ent sample extracts (Parson et al. 1998).

The authenticity of the DNA extracted from the ancient
human remains is usually a major concern mainly because
of risk of contamination by exogen modern DNA (Handt
et al. 1994). In this study the results obtained with STR
analysis and HV1 region were fully reproducible from
multiple extractions and amplifications, and were never
found to correspond to someone involved in processing
samples (Tables 4 and 5). The molecular and morphologi-
cal sex determination of subjects AD3s and AD3n were in
accordance, and in spite of the absence of a morphologi-
cal sex determination, the molecular sex of subject AD1
was compatible with the type of clothes worn by this sub-
ject. Moreover, an inverse relationship between STR au-
tosomal amplification efficiency and the length of the am-
plicons was observed (data not shown). All of these find-
ings and the extensive precautions taken against contami-
nation (as described in the Methods section) allowed us to
consider it to be highly unlikely that our data arose from
contaminating DNA, and attested to the authenticity of DNA
extracts and amplified products.

The archaeological context with (i) the proximity of
graves AD1 and AD3, (ii) the double inhumation in grave
AD3, and (iii) the probable inhumation of all three bodies
in the eighteenth century, could have suggested the possi-

bility of a close parentage relationship between the three
individuals. The STR data analysis however formally ex-
cluded a close kinship between them, but could not ex-
clude with certainty a more distant familial relationship,
in agreement with the subjects AD1, AD3n and AD3s be-
longing to the same maternal lineage. The inhumation site
of At-Dabaan could therefore have been selected on fa-
milial criteria and precisely those of matrilinearity. Never-
theless, the absence of a close genetic relationship between
the subjects is disturbing. This absence of a relationship
between the woman (AD1) and the two men (AD3s and
AD3n) could be explained by the chronology of the inhu-
mations as well as by complex cultural practices (possible
polygamy and exogamy) (Balzer 1994). Indeed, the AD1
subject had probably been buried two or three generations
before subjects AD3s and AD3n, prior to christianization.
However, the two men were buried at the same time, and
with the traditional Yakut society practicing essentially
patrilineal exogamy (Balzer 1994), it is surprising to find
in the same grave two men belonging to the same mater-
nal lineage but lacking a close kinship. An explanation
could be that these two individuals belonged to the same
clan structure in which this mitochondrial haplotype was
very frequent, obscuring the genetic kinship determina-
tion. This hypothesis is in agreement with the relatively
high frequency of this haplotype in the modern Yakut
population (12.2%) (Derenko and Shields 1997; Paken-
dorf et al. 2003) and its historical presence in the At-Dabaan
region. Indeed, the same HV1 sequence was also discov-
ered in a woman buried during the seventeenth century in
the Istekh Myrane site, around 3 km from our study site
(authors’ unpublished data). Therefore, the absence of a
close kinship between the three subjects, despite belong-
ing to the same maternal lineage, could be explained by
the wide spread of this HV1 haplotype in the Yakut popu-
lation of this region. This excludes neither the possibility
of these three individuals belonging to the same clan struc-
ture nor the possible inhumation of two unrelated men to-
gether to minimize the time and preparations necessary for
the burial.

Sequence determination of the HV1 region revealed that
the three ancient Yakut subjects were linked by maternal
lineage to Asian populations. The analysis of the distribu-
tion of the ancient Yakut HV1 haplotype among 8,774
Eurasian haplotypes (Table 1) showed that, except for 1 Han
individual from Xinjiang (Yao et al. 2002a), this haplo-



Table5 MtDNA sequences (between positions 16018 and 16383) of all persons involved in processing samples

Team Person Polymorphic positions !

16298 16362
T

T

C

16266 16292 16294 16296
C C

C

16263
T

T

16223 16232 16239 16249
C C

C

16189 16221
C

T

16183

A

16182

16172
A T T T A T A

16039 16051 16092 16093 16126 16162

G

CRS

French 1
team

Yakut 1

team

2

"Numbered according to the published Cambridge Reference Sequence (Anderson et al. 1981).
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type is exclusively shared by the present-day Yakut popu-
lation (Pakendorf et al. 2003). The persistence of this mi-
tochondrial haplotype in the Yakut population since the
eighteenth century, suggests a relative stability of this ma-
ternal lineage in the Yakut mitochondrial gene pool during
the last 3 centuries, in spite of the drastic reduction of the
size and genetic diversity of the Yakut population (Levin
and Potatov 1964; Forsyth 1996; Pakendorf et al. 2002).
Moreover, the restrictive distribution of this ancient hap-
lotype in the populations compared in this study could al-
low it to be considered as specific for the Yakut popula-
tion.

It is likely that Y-chromosomal STR analyses might have
contributed to solving the questions which arose in this
study, but unfortunately the quantity of ancient bone ma-
terial available did not allow the analysis of Y-chromoso-
mal markers.

Conclusion

The present study revealed that, in spite of the Yakut soci-
ety being patrilocal, the three subjects buried in At-Dabaan
site were linked by their maternal lineage. Nevertheless,
the absence of a close kinship between them and the high
frequency of this mtDNA haplotype in the Yakut popula-
tion suggest that the three ancient skeletons were linked to
the same clan structure rather than to the same family group.
Moreover, the geographical distribution of this mtDNA
haplotype indicates the specificity and continuity of part
of the Yakut mitochondrial gene pool during the last cen-
turies.
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