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Abstract: The present work is a preliminary effort, an experiment on the extraction of ancient DNA from human remains from a
proto-Byzantine context in the area of Delphi. The first results are encouraging,; however, the interpretation of such analyses needs to
be very careful. DNA and other scientific methods have to take into consideration all historical and socio-economic characteristics of
a past society before the proposal, for example, of the existence or migration of specific ethnic groups in an area. The theoretical and
methodological thinking of Archaeology in the last decades suggest that all scientific analyses have to evaluate the specific context and
the complex nature of human existence before the application of any general-based model.

Iepiinyn: H mopodoo epyoocia amotelel o mpokotopktiky, meipouatikl mpoordbeia yio. v eCoywyn apyaiov DNA oamo
ovOpomiva katdloima mwov fpébnkav o tapés TS mpwrto-Bolaviiviic mepiodov otovg Adedpovgs. To. mpadto. amotedéouato eivor
evlappoviikd, ouwen gpunveio. tovg yperaletar 10taitepn mpoooyl. Ilpémer vo Anpbodv vmown oty oLYKEKPIUEVY TEPITTWTN OAAG
KOl YEVIKOTEPA, TO GUVOAO TV 1GTOPIKOV KOI KOIVWVIKO-OIKOVOUIK®V YOPOKTHPITTIKOV KAle Koivawviog, mpiv omd T olatdTmon
OTO10VONTOTE CVUTEPAOUOTOS Yla. Béuato mov GyeTilovior yio TOPAOEIYILO. UE THY DTOPEN 1§ TH UETAKIVIOH OUao@Y o€ o, tepiox. O
Oewpnriés xor pebodoloyikés ovalntnoeis e Apyoioloyios TG TEAEVTAIES OEKOETIES 0ONYOLVTOL OTO GUUTEPOOTUO. 0TI 1] cOVOeTn
POoN TG AVOPATIVIG GUUTEPIPOPAS KOL O XOPOKTHPAS TOV GUYKEKPLUEVOD KOIVVIKOD context €ivol IOLaITEPNG ONUaoios Kal
wpémel va. oovektiun@ody mpLv T O10TOTWON YEVIKEDUEVWYV UOVTEAWDV.
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Introduction contribution of exact sciences to Archaeology is a matter
not yet dealt with effectively. The contribution, limits,
DNA extraction and its successful amplification with the  and interpretation of the results of various processes and
PCR (Polymerase Chain Reaction) process from ancient  techniques applied by exact sciences to Archaeology
samples or for forensic medical purposes is the most  must be defined and more widely discussed within the
significant application in diagnostics over the last years.  speculation framework of Aegean Archaeology.
Particularly in reference to archaeological finds it offers
the potential for phylogenetic studies and the analysis of  The revolution in biological sciences over the last decades
anthropological evolution and migrations. The possibility ~ led to the development of a distinct research branch called
to detect genetic diseases and observe their progress is ~ Molecular Biology. It was not long after that its application
another potential of this specific method. On these grounds, =~ was put into practice also in studies of the past for the
a preliminary analysis was undertaken on skeletal material ~ analysis of various remains, which resulted in one more
samples (580-620 AD) from burials found within the  field of archaeological research referred to as Molecular
limits of an Early Byzantine Villa (South Eastern Villa)  Archaeology. The advance of this specific branch set a new
in Delphi. basis for the study of certain historical and archaeological
problems.
Archaceological research showed that the material under
study belonged to two successive burials: a) of aman, and  The significance and application of scientific methods in

b) of a woman and a child. Archaeology, which usually derive from other scientific
branches, is not a novelty for research. However, their
The theoretical context: a brief account meaning and the application process of their results

in the interpretation of past societies was re-assigned
As the specific attempt for analysis and amplification  within the wider speculation context of archaeological
of archaeological DNA is undertaken in terms of a pilot ~ methodology and practice. The discussion and criticism
project, a brief account of theoretical and practical issues ~ of the post-processual Archaeology, among other
involved is necessary. The discussion about theories and  goals, aimed at proving that the interpretation of past
practices in Archaeology, and more specifically about the =~ phenomena is promoted by the study of the ideological
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and symbolic parameters of these societies, and not that
of their economy and environment that can be studied
using general rules and mathematical models, borrowed
from other scientific fields. The application of Molecular
Biology in Archaeology coincided with the criticism
exerted on “scientific Archaeology” in being, according to
its exponents, the only objective one due to the potential
for a verification of its results.

In reference to archaeological methodology and practice,
the limits and processes in which techniques and
analytical methods from other sciences can contribute to
archaeological research must be defined. These paths of
approach should certainly not be considered as nostrum
for the solution of certain problems. Moreover, questions
worded in each occasion as well as the interpretation
of results must be set forward with caution. The results
of various methods of exact sciences that are applied in
archaeological research must be incorporated effectively
in the interpretive process of cultural phenomena. A
complete evaluation of all parameters and their attentive
analysis constitutes the most serious proposal for an
objective approximation to the historical truth, since the
limits of knowledge cannot be absolutely defined, and a
new discussion of this issue is necessary (see for instance
Shanks, Hodder 1995; Evison 1996; Brown and Pluciennik
2001).

More specifically in reference to matters of Genetics and
Biology and their application in Archaeology, criticism
focuses on the impression that these approaches degrade
the history and diversification of groups and larger
population masses, as they connect certain characteristics of
linguistics, cultural identity, material culture, and economy
with biological facts. An unlimited connection of biological
and genetic facts with cultural elements and characteristics
creates specific national identities, and features groups
and populations with specific “labels” of characterisation.
In this way, languages and material culture are not
comprehensible as a whole but can be perceived each time
within a specific framework that does not permit the study
and comprehension of their complexity. The analysis of
cultural phenomena at a level of individualism, the gender
/age roles, the specific social context in each case etc. must
be taken into consideration during the application process
of results provided by exact sciences for the interpretation
of the past. General conclusions and research models
referring to the migration of groups, which still define
thinking in Archaeology, cannot be generally effective but
must be assigned within each context separately and further
studied. The relation between biological and cultural data
is not always immediate; consequently, this relation is not
to be taken for granted but must be subjected to research
and clarification. Characteristic is the point of Ammerman
and Cavalli-Sforza (1984), who believe that the spreading
of the Neolithic culture is evident in the frequency and
diffusion of evolved genes. However, there is also another
approach according to which the reconstruction of the past
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based on genetic and linguistic facts does not lead to a
correct interpretation of historical processes (Pluciennik
1996, 14). Genes do not define cultural identities, and
for this reason interpretations based exclusively on the
frequency of genes must be dealt with special attention.
Social activities and ideology, relations, languages, material
culture, even the concepts of landscape and space of an
environment vary; thus, genetic facts should be related
with different elements in each case (Evison 1996).

The problem of the diffusion of the agricultural economy
in Europe makes a most characteristic example for the
connection between genetic facts and specific historical
processes. According to the Ammerman and Cavalli-Sforza
model (1984) (which has been supported, modified, as well
as refused by many researchers), the diffusion of the first
farmers affected the genetic composition of the population
in Europe (for different models and views see for instance,
Runnels and van Andel 1988; Halstead 1996; Kotsakis
2000). As mentioned above, the role and diversity of local
societies are not being thoroughly examined. However,
this model and its later modifications do combine certain
facts of culture, linguistics, and genetics (Sims-Williams
1998). In other cases, genetic and linguistic characteristics
analysed at a global level discover relations between
populations. The case of how, when, and from where the
Indo-European language was diffused, gives a common
example of connection between genetics and linguistics.

This brief discussion on the problems of interpreting and
applying the results provided by research in biological
sciences for the interpretation of the past aims at showing
that these methods’ deductions of an indisputable
significance must be set within the framework of research,
necessities, and limits of Archaeology.

In general terms, there are two distinct phases of research
and analysis of human group’s genetic characteristics: The
first relates to the study of classical genetic characteristics,
which is gradually replaced by the mitochondrial DNA
and the Y chromosome analysis (Renfrew 1999). To this
first phase belongs the so-called principal component
analysis, the spreading of which was related with that of
the first farmers; while, the analysis of a second detected
component was difficult to interpret. Nevertheless, it was
proved that the largest part of demographic processes took
place during the Upper Palaeolithic.

The relatively new methods of ancient DNA analysis have
already developed and are still so, since many problems of
methodology have not been successfully dealt with yet.

The extraction and analysis of ancient DNA confronts
specific problems and limitations. DNA “degrades” with an
organism’s death. It is relatively hard to be extracted in the
laboratory, since it is usually detected in small quantities;
thus, its amplification process with other practices is
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demanded, which creates more possibilities for its mixture
with modern DNA.

The difficulty of analysing small DNA quantities, either
degraded or chemically modified, was overcome with the
application of a new technique [Polymerase chain reaction
(PCR)], with a necessity of merely small DNA quantities
(Sykes, Renfrew 1999). It enabled a quick application of
this method for a variety of human, animal, as well as
palaecontological and plant remains, preserved in different
environments and conditions. Important studies have been
undertaken, e.g. on mummies from Egypt and Peru that
were preserved in dry conditions, but also in conditions
of frost, as in the case of Greenland, or generally alkaline
or acidity percentages in humid environments where
greatly affect preservation (Brown 1992, 11-12). The DNA
extraction and analysis from Neanderthal skeletal remains
(Renfrew 1999) is particularly encouraging for future
efforts.

In Greece, several groups of specialists have begun
working on human remains, as in the case of the successful
DNA extraction from the very early skeletal material
(Upper Palaeolithic — Mesolithic) recovered from the
Theopetra Cave in Thessaly (Evison et al. 2000) or that
of the skeletal remains analysis from the cemeteries at
Mycenae (Bradley er al. 1999). The analysis of plants,
mainly wheat in the case of Northern Greece, from which
domesticated categories of this species could derive, offers
new perspectives of research (Kotsakis 2000, p.175, with
relevant bibliography).

As already mentioned, DNA does not in any circumstance
respond to all of the questions about Biology and the Past
or the origins of archaeological remains. Although it is
possible to deduct certain data about the migration and
spreading of population groups, the limits of interpreting
these results are not always clear; while, no databases for
the comparison of ancient DNA series exist. These cases of
research require systematic studies of modern population
groups in a large scale. Nevertheless, limits always occur,
since these populations’ DNA relates solely to those family
lines that have survived (Pddbo 1999; Renfrew 1998).
The definition of national identities and groups must be
examined with special attention. The way that national,
or better, social identities are expressed in prehistoric
times is an especially complex matter, and requires the
estimation of multiple factors together prior to drawing
any conclusion (e.g. the use and significance of material
culture, ideology, symbolism, social organisation etc.) (see
for instance Jones 1997).

Certainly, it is possible under specific conditions to
approach the subject of family relationships among
individuals. It is possible for some biologic characteristics
to arise, as for example the definition of sex, while this
is not effective for other characteristics of disparity (e.g.
mental capacities). Clinical researches of modern DNA
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with the PCR process can detect certain diseases such as
hepatitis or other parasitical ones such as malaria.

DNA analysis has also been applied on animal bones
from several archaeological sites, and yielded important
information on the animal populations reproduced. It is
particularly possible to determine the wild ancestors of
domesticated species.

Plants offer different research potentials in reference of their
geographic and genetic features (Allaby 1999). If a specific
cultivation shows special genetic characteristics, it may
present a series of types that would allow the supervision of
its spreading in space as well as the geographical movement
of each variety through time (Brown 1992). Apart from the
domestication of wheat, the analysis of the domesticated
cattle’s origins, for example, has been similarly successful
(Bradley et al. 1996), as well as the origins definition of
the Cretan agrimi-goat (Bar-Gal ez al. 2002). However, the
finds show that a parallel domestication in different areas
is possible, though this process would not refer to one and
only case of evolution, as supported by traditional views
on domestication evolution within a nuclear zone and
its diffusion from a single centre to the remainder of the
regions (Bradley 1999).

Bio-Molecular Archaeology is not absolutely identical
to Archaeo-Genetics, as it can offer data that are not
exclusively genetic. For example, the study of lipids in
ancient food provides data for ancient dietary habits, as in
the case of analysis from vases’ contents.

In reference to the preservation and contamination of
samples, DNA is affected by various environmental factors,
such as bacteria, the heat, and several chemical factors,
the study of which has not been completed yet. There are
four major DNA contamination sources to be outlined:
1) between the moment of death and that of burial, when
the dead body is being touched by several individuals,
according to their burial customs; 2) between the moment
of burial and that of excavation: little is known about the
passage of DNA to the area of the burial and the additional
contamination of the samples, especially in the case of
multiple burials; 3) special attention must be paid during
the excavation of the material, the selection of the samples,
and the following analytical procedures in the laboratory.
Particularly important is moreover the storage process of
the samples with the avoidance of any bacteria adaptation.
As about the selection of samples, although long bones are
commonly used, there is no general rule for a selection of
the part most appropriate for analysis.

Archaeological evidence
Early Byzantine Delphi

The bone assemblage that became the object of laboratory
analysis as presented below derived from systematic
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excavations undertaken by the French School of
Archaeology at two points of the archaeological site in
Delphi, i.e. the Roman Forum and the South Eastern Villa*.
At the Roman Forum, one of the magazine/workshops
was excavated, the deposits of which yielded very rich
material of all categories of finds. This material dates from
the second half of the 4% century AD, a period when the
excavated room ceased to function after its northern wall
had collapsed. It was then that its door was sealed, and
it was filled with soil up to a height of 5 m. A possible
first function seems to be related to that of a workshop of
glassware manufacture.

The South Eastern Villa constitutes the largest to date
excavated architectural complex in Delphi, and employs
triclinia, storerooms, and small but elaborate in construction
private therme. Its function as a residence dates from
the 5% to the 6™ century AD. About 580 AD, the Villa is
abandoned, while maximum a decade later the workshops
of pottery, metallurgy, and tannery or dye-works are
installed inside its rooms. The final abandonment of the
building is dated around 620 AD (Fig. I).

Within the limits of the South Eastern Villa, the occurrence
of burials, both adults and infants, has also been confirmed.
Burials were located:

either inside a roof tile placed directly into the earth,
as in the case of infant burial T342 (TS 97 34), in
room C15,

or inside a roughly formed grave, with the arrangement
of horizontal and vertical slabs and roof tiles, as in the
case of adult burial T324 (TS 97 11), recovered within
the upper levels of a pottery pit (C30),

or, finally, inside a well-attended, built pit possible
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Figure 1. View of the South Eastern Villa, the area where Burials
7301, T342, T356, T324, T325 were located.
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used as a grave in a secondary phase, and covered with
the part of an inscribed stele also in secondary use, as
in the case of two adults’ and a child’s burial (T301)
recovered in room A5, next to the eastern triclinium
(TS 91 38). These belong to burials mentioned in page
1. Along them, a pair of silver earrings and some small
copper coins were found accompanying the dead.

Materials and methods

The study of the anthropological material and the selection
of the samples took place in the Museum of the Department
of History and Archaeologv, University of Athens, while
the samples’ analysis at the Laboratory of Molecular
Immunopathology / Histocompatibility of the Onasis
Cardiac Surgery Center.

The methodology applied was that by Kalmar and co-
operators (Kalmar et al. 2000), modified. The extraction
method of the archaeological DNA comprises the following
processes:

1. Prevention of secondary contamination

In order to prevent the osteological material from any
possible contamination incidents, all process stages were
realised under sterile conditions (i.e. the use of gloves
and mask). All tubes, bowls etc to be used, as well as the
process area had been cleaned and UV-irradiated at least
for 30 minutes.

The acetic ammonium NH -acetate extraction buffer
(with no PROTEINASE K), the Dextran Blue solution,
and the ionized, distilled- sterilised water are irradiated
for 30 minutes before their use. All stages (cutting of
bones, cleaning of surface, pulverisation, extraction, and
amplification) are executed on an isolated surface. In all
procedures sterile filter tips are used.

2. DNA extraction

The sample is rinsed with a solution of chlorine and
distilled water. The part of a bone measuring ca. 2 X 5 cm
is cleaned at its surface and at a depth of 2-3 mm with the
assistance of a sand disk, in order to remove any modern
mixture of genomic material. Next, the bone undergoes UV-
irradiation for 30 minutes, and the process of mechanical
pulverisation follows with a sterile porcelain mortar and
pestle.

The powder (750 mg) is dissolved in 1,6 ml of
the extraction buffer solution (0,1 M EDTA, 0,5%
N-LAUTYLSARCOSINE-NA  SALT, 100 pg/ml
PROTEINASE K), then stirred (vortex), and incubated
over night at 37°C under continuous vertical rotation.

The sample is centrifuged at room temperature at 12.000
rpm for 10 minutes; 250 pl of supernatant is transported
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Figure 2. Agarose DNA electrophoresis (2%) of PCR reaction
products for b-globin gene, [lanes 2-4: lane 2, blank, lane 3,
sample, lane 4, control DNA, lanes 1, 6: molecular marker gy-
174 Haelll] as well as undiluted DNA (lane 5).

Figure 3. Agarose DNA electrophoresis (2%) of PCR reaction
products for sex identification, [lanes7-13:lane 7, blank, lane §-
11, samples, lane 12, female control DNA, lane 13, male control
DNA, lanes 1, 6: molecular marker gy-174 Haelll].

toa 1,5 ml Eppendorf tube; 3,5 ul 1 pg/ul Dextran Blue,
250 ul 4 M NH,-Acetate, and 500 pl 96% EtOH are added
and vortexed.

It should be noted that Dextran Blue inhibits the PCR
reaction in a dose-dependent manner and only in a
concentration > 125 ug/ml.

DNA precipitates at—70°C for 7 minutes, and centrifuged at
14.000 rpm and 4°C for 15 minutes. The pellet is dissolved
in 20-30 pl of ionised-distilled water. At this stage, it can
be stored at —20°C.

3. Amplification

Typical PCR amplification occurs in 2-7 pl of extract with
1U Taq DNA Polymerase, 160 ug/ml BSA, 200 uM out
of each dNTP, 20 pmol out of each primer for human b-
globin gene, or DR gene of the HLA system, or X and
Y—chromosomes identification genes in a PCR bugger
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of 25 ul final volume. Many attempts of increasing
archaeological DNA concentration took place with Quick
spin columns (Qiagen).

Denaturation occurs at 93°C for 5 minutes, followed by
35 circles of denaturation at 93°C for 1 minute, annealing
temperature at 58°C for 1 minute, and extension at 72°C
for 1 minute. The last cycle is followed by additional
extension at 72°C for 5 minutes (primer extension).

As molecular markers, recent human DNA as well as a
50-1000 bp DNA ladder have been used.

Results

The first experiments proved the human origin of the
archaeological sample (Fig2, position 5). After repeated
denaturation processes, the imprint of the archaeological
DNA was confirmed to vary between 250 and 350 bp.

The use of the Quick spin column did not offer the expected
condensation, and for this reason the identification of
sex genes or the HLA-DR genes was not possible for
the present (Fig.3). Efforts for an improvement of the
results are already being attempted with the use of
special supplementary condensation columns, as the type
Micropure E2-Enzyme (Millipore).

Discussion

The still limited references in the international bibliography
(Halgelberg et al. 1989; Hanni ef al. 1995) show that the
potential of extraction and amplification of archaeological
material depends on the age of the samples, due to the DNA
deterioration fact. Thus, for finds up to approximately
5000 years old it seems that the genomic DNA isolation
is possible, while for earlier samples one has to resort to
mitochondrial DNA isolation from bone remains. The latter
is an exceptionally tedious and expensive method. On the
contrary, the potential of genomic DNA amplification is
more feasible, though difficulties and expenses also in this
case are not insignificant. The results are encouraging, and
sex identification has reached already a satisfactory level.

The ancient DNA extraction and amplification from
burials discovered in the South Eastern Villa in Delphi is
a primary effort realised with the combination of technical
and alternative ways of processing already known methods.
Attempts on Greek samples are still limited, similarly
perhaps to the knowledge of the potentials offered by these
scientific methods to the excavator, for a deeper knowledge
of the materials brought to light. This experimental attempt
by a Greek laboratory and its prospective, systematic
occupation with ancient DNA extraction, apart from its
modern and multiple applications for other purposes, are
expected to give a significant impetus to this subject and
new important data for the research of the past, parallel
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to the occupation of other scientists from different
institutions.

The application of these methods on a larger scale in
Aegean Archaeology is expected with particular interest.
The progress of research with the systematisation of
laboratory procedures and methodology by specialists but
also the application of specific questions by archaeologists,
or better a series of hypothesis that can be tested, form
the next stage of the research process. The continuation
of research of prehistoric cemeteries of a specific date
in the Aegean would be the next step in an attempt of
understanding burial customs, family relationships, and sex
diversification, in a long term prospective followed by the
approach of matters related with population movements.

This paper also aims to connect theory with science
that both are very important in archaeological research.
Despite the fact that these approaches contradict most of
the times with each other in terms of methodology and
ideological background, they can be linked systematically
for providing better understanding of ancient societies. The
Science versus anti-Science (Thomas 1991) concept is no
longer useful in Archaeology and both approaches’ results
and research potentials should be evaluated as serving a
single objective.

Taking into consideration the limited purpose of this
pilot programme and its primary encouraging results, the
successful issue of analogous attempts in the future can be
foreseen. The continuous progress in Molecular Biology
and the application and adaptation of new and improved
techniques will possibly assist for an analysis of “more
laborious” samples, even with a small percentage of
degraded or contaminated DNA.

Notes

Under the direction of V. Déroche and PI. Petridis, a large
group of collaborators consisted of archaeologists and
students of Archaeology from Greece, France, Belgium,
and Switzerland, architects and conservators from Greece
and France, as well as topographers, one numismatologist,
and several specialists of clay analysis and environmental
studies, specifically shells and bones.

References

Allaby, R., 1999, Wheat Domestication, in C. Renfrew and K.
Boyle (eds.), Archaeogenetics: DNA and the Population
Prehistory of Europe, McDonald Institute Monographs in
Prehistory, Cambridge: University of Cambridge, 321-324.

Ammerman, A.J., Cavalli-Sforza, L.L., 1984, The Neolithic
Transition and the Genetics of Populations in Europe,
Princeton: Princeton University Press.

Bar-Gal, G.K., Smith, P., Tchernov, E., Greenblatt, C., Ducos, P.,
Gardeisen, A., Horowitz, L.K, 2002, Genetic Evidence for the
Origin of the Agrimi-Goat (Capra aegagrus cretica), Journal
of Zoology 256, 3, 369-377.

Bradley, D., 1999, Mitochondrial DNA Diversity and the Origins of
Agriculture, in C. Renfrew, K. Boyle (eds.), Archaeogenetics:

238

DNA and the Population Prehistory of Europe, McDonald
Institute Monographs, Cambridge: University of Cambridge,
315-320.

Bradley, D.G., Machugh, D.E., Cunningham, P., Loftus, R.T.,
1996, Mitochondrial Diversity and the Origins of African and
European Cattle, Proceedings of the National Academy of
Sciences of the USA 93, 5131-5135.

Brown, T.A.,and K.A., 1992, Ancient DNA and the Archaeologist,
Antiquity 66, 10-23.

Brown, T.A., and A., Flaherty, C.E., Little, L.M., Prag, A.J.N.W,
1999, DNA Analysis of Bones from Grave Circle B at
Mycenae: A First Report, Annual of the British School at
Athens 94, 115-119.

Brown, K.A., Pluciennik, M., 2001, Archaeology and Human
Genetics: Lessons for Both, Antiquity 75, 101-106.

Cavalli-Sforza, L., 1996, The Spread of Agriculture and Nomadic
Pastoralism: Insights from Genetics, Linguistics, and
Archaeology, in D. HARRIS (ed.), The Origins and Spread of
Agriculture and Pastoralism in Eurasia, London: UCL Press,
51-69.

Evison, M., 1996, Genetics, Ethics and Archaeology, Antiquity
70, 512-514.

Evison, M., Kyparissi-Apostolika, N., Stavropodi, E., Fieller, N.,
Smile, D., 2000, An Ancient HLA Type from a Palaeolithic
Skeleton from Theopetra Cave, Greece, in N. Kvropioon
- Anoctolixa (ed.), Zrnlaio Oconetpag, Tpaxtikd Aiebvoig
2ovedpiov, ABnva, 109-118.

Halgelberg, E., Sykes, B., Hedges, R., 1989, Ancient Bone DNA
Amplified, Nature, Nov.30, 342 (6249), 485.

Halstead, P., 1996, The Development of Agriculture and
Pastoralism in Greece: When, How, Who, and What?, in
D. Harris (ed.), The Origins and Spread of Agriculture and
Pastoralism in Eurasia, London: UCL Press, 296-309.

Hanni, C., Brousseau, T., Laudet, V., Steheinn, D., 1995,
Isopropanol Precipitation Removes PCR Inhibitors from
Ancient Bone Extracts, Nucleic Acid Res., Mar.11, 23, (5)
881-882.

Jones, S., 1997, The Archaeology of Ethnicity, London:
Routledge.

Kalmar, T., Bachrati, C.Z., Marcsik, A., Rasko, 1., 2000, A Simple
and Efficient Method for PCR Amplifiable DNA Extraction
from Ancient Bones, Nucleic Acid Res, June, 15, 28 (12),
E67.

Kotsakis, K., 2000, H apyn g Neohbucrg otnv EAAGSa, in
N. Kvropicon - Amoctorixa (ed.), Zmilaio Ocomerpag,
Tpoxtixe Aie@vois Zvumoaiov, Abfva, 173-177.

Pédbo, S., 1999, Ancient DNA, in B. SYKES (ed.), The Human
Inheritance, Oxford: Oxford University Press, 119-134.

Petridis, PL., 1997, D¢lphes dans 1’ Antiquité tardive: premiére
approche topographique et céramologique, Bulletin de
Correspondance Héllenique, 121, 681-688.

Pluciennik, M., 1996, Genetics, Archaecology and the Wider
World, Antiguity 70, 13-14.

Renfrew, C., 1998, World Linguistic Diversity and Farming
Dispersals, in: R. BLENCH, M. SPRIGGS (eds.), Archaeology
and Language, Vol. 1. Theoretical and Methodological
Orientations, London: Routledge, 82-90.

Renfrew, C., 1999, Archaeogenetics: Towards a Population
Prehistory of Europe, in C. RENFREW, K. BOYLE (eds.),
Archaeogenetics: DNA and the Population Prehistory of
Europe, McDonald Institute Monographs, Cambridge:
University of Cambridge, 3-12.

Shanks, M., Hodder, 1., 1995, Processual, Post-processual and
Interpretive Archaeologies, in HODDER 1. et al. (eds.),
Interpreting Archaeology, London: Routledge, 3-29.

Sykes, B., 1999, Human Diversity in Europe and Beyond: From
Blood Groups to Genes, in: C. Renfrew, K. Boyle (eds.),
Archaeogenetics: Towards a Population Prehistory of Europe,



Ancient DNA Extraction and Amplification of Human Bone Samples from the Area of Delphi

McDonald Institute Monographs, Cambridge: University of
Cambridge, 23-30.

Sykes, B., Renfrew, C., 1999: Concepts in Molecular Genetics,
in C. Renfrew, K. Boyle (eds.), Archaeogenetics: Towards
a Population Prehistory of Europe, McDonald Institute
Monographs, Cambridge, University of Cambridge, 33-70.

Thomas, J., 1991 : Science versus Anti- Science ? Archaeological
Review from Cambridge, 10, 1, 27-36.

239

Williams - Sims, P., 1998, Genetics, Linguistics, and Prehistory:
Thinking Big and Thinking Straight, Antiquity 72, 505-527.

Zvelebil, M., 1995, At the Interface of Archaeology, Linguistics
and Genetics: Indo-European Dispersals and the Agricultural

Transition in Europe, Journal of European Archaeology 3 (1)
13-22.



