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Summary

Background. A combined genetic and geographic analysis facilitates the discovery of one’s
ethnic background by studying the closest ancestors and those who lived thousands of years
ago. The following article describes a practical application of doing geographic research on
a person’s history. The objective of the study is to demonstrate the capacity of genetic and
geographic analysis in the identification of the ethnic background of one of the article’s co-
authors.

Material and methods. A combined analysis of genetic alleles and geographic location was
performed. A buccal smear from the inside of the cheek was done for a further study that was
performed in Medical Genomix laboratory, USA. The material was collected at Mother and
Child laboratory, Kyiv.

przygotowanie artykutu

F. Literature analysis/search
wyszukiwanie i analiza literatury
G. Funds collection

Results. The genetic profile of the examined person was presented. The available alleles,
detected by markers, are specific enough to a particular historical group (nation), which
enables determining the percentage of ancestors of an individual under study in a particular
region.

Conclusions. Combined genetic and geographic research may serve both as a source of

zebranie funduszy information on the ethnic origin of a particular person and as a tool while studying some

places and geographic locations.
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Streszczenie
Wprowadzenie. Potagczona analiza genetyczna i geograficzna utatwia odkrycie etnicznego
pochodzenia najblizszych przodkéw i tych, ktorzy zyli tysiace lat temu. Ponizszy artykut
opisuje praktyczne zastosowanie badan genograficznych w przesledzeniu historii rodziny.
Celem badania jest wykazanie zdolnosSci potaczonych badan genetycznych i geograficznych
w identyfikacji pochodzenia etnicznego jednego z wspétautoréw artykutu.
Materiatl i metody. Przeprowadzono potaczona analize alleli genetycznych i potozenia
geograficznego wspotautorki artykutu. Pobrano wymaz z wnetrza policzka w celu dalszego
badania materiatu genetycznego, ktére przeprowadzono w laboratorium medycznym
Genomix w USA. Materiat pobrano w Laboratorium Matki i Dziecka w Kijowie.
Wyniki. Przedstawiono profil genetyczny badanej osoby. Aby zidentyfikowa¢ allele, uzyto
markerow, ktdére sa na tyle specyficzne dla danej grupy oséb, ze umozliwiajg okreslenie
dalekiego i etnicznego pochodzenia przodkéw badanej jednostki w danym regionie.
Whioski. Potaczenie badan genetycznych i geograficznych moze stuzy¢ zaréwno uzyskaniu
informacji o pochodzeniu etnicznym osoby, jak i narzedzie do badan miejsc i lokalizacji
geograficznych.
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Introduction

Who were our ancestors? Where do we come from? Most people can track their family tree only 3-4
generations back. A genetic analysis is expected to provide a proper answer to the above and similar questions.

Since 2005, a major international Genographic Project has been realised [1, 2], It has studied mitochondrial
and Y-chromosome DNA variability among populations of different Earth zones for the purpose of composing
a detailed genetic atlas of peoples of the world. The project is funded by the American Geographical Society,
with the budget exceeding $40 million. The project procedure involves collecting genetic material, by giving
preference to the natives of a particular region. By now, 12 years after the project started, about 700 thousand
DNA samples have been collected, and 11 GP centres are working permanently throughout the world.
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The human DNA is 99.9 percent identical to all people. The remaining 0.1 percent is the source of individual
differences. Itis due to arandom DNA change (mutation) that occurred at a functional DNA site. This modification
is passed on to the descendants. By comparing specific DNA sites (marker genes) in different population groups,
one can use the data for an ethnic identification of a particular person.

If a population group migrates or lives in geographic isolation, there is no genetic exchange with another
group, and each of these groups acquires a peculiar set of mutations. If a human possesses a set of mutations
typical of a particular nation, this may be the evidence ofhis/her belonging to a specific nation. Genetic mutations
are not only the index of family belonging, but they also inform about one’s ethnic community. Thus, the study of
variations and their occurrence enables discerning separate branches of the human family tree.

Further, combined genetic and geographic analysis makes it possible for a person to discover belonging to an
ethnic group of his/her nearest ancestors and those who lived thousands of years ago. The objective of the study
of the following paper is to demonstrate the capacity of genetic and geographic research in the identification of
Kseniya Oliynyk’s ethnic origin, the co-author of the article. What urged the authors to do the research was the
death of several of her family ancestors in the world wars and lack of information about their origin.

Material and methods

A combined genetic alleles and geographic location analysis was done. Kseniya Oliynyk’s genetic sample was
taken; a buccal smear from the inside of the cheek for further study that was performed in the DNA Tribes
laboratory, USA [3]. The material was collected at Mother and Child laboratory, Kyiv. The amplification of DNA
was performed by polymerase chain reaction [4, 5]. The Biometra TAdvanced thermal cycler [6] was used as
well as Oligonucleotide Selection Program [7], a computer programme for selection of oligonucleotide primers
for polymerase chain reactions.

Results

The genetic and geographic research consisted of 4 parts: A, B, C, D. Part A: Autosomal STR Profile: the genetic
profile of a person includes the values of 26 genetic markers distributed throughout autosomal chromosomes.
At each locus, the person has two values: one allele inherited from the father and the other one inherited from
the mother, which together constitute a total of 52 dimensions that are used to compute geographic ancestry.
175 genetic markers of 23 chromosome pairs are used to determine the percentage of each group in the human
genome. The available alleles, detected by these markers, are specific enough to a particular historical group
(nation/population), which makes it possible to determine the percentage of ancestors of the studied individual
with regard to the regions they come from.

Part B: Native Population Match: These results list one’s Top 20 matches in a database of 964 native
populations that have experienced minimal movement and admixture in modern history, i.e. approximately
the last 500 years). DNA matches do not necessarily suggest a recent family ancestor from each listed country
but can express the genetic traces of more ancient relationships between populations through shared origins,
migrations, and long-term trade contacts in each part of the world. For people with mixed ancestry, DNA matches
can also identify communities where similar mixes have taken place (such as native populations located near
former trade and migration routes between continents).

Part C: Global Population Match: These results list one’s Top 20 matches in the database of 1,255 global
populations, including native peoples as well as modern communities that have mixed and / or migrated around
the world within the past 500 years. Matches with diasporic populations can express genetic material shared
with one or more of the ancestral source populations for that modern ethnic group. For instance, DNA matches in
Latin America can show European, Native American, and / or related African ancestry shared with these current
populations. For people of mixed descent, these matches can also indicate the populations where similar mixes
have taken place.

Part D: The World Region Match: Ancestry from each part of the world is most clearly expressed by one’s
regional DNA match scores in Part D. This comprehensive world region analysis complements more limited
Part B - C comparisons to individual samples in a person’s database (typically composed of 100-200 people
each). Each of these world regions is a genetic cluster that is a product of long-term patterns of migration and
settlements over several millennia. This part of the study deals with ancestors who lived a few thousand years
ago. Besides, it contains a “triangular” graph with a percentage ratio of each historical group in the genome of
aresearched individual, thus presenting the picture of his/her geographic origin: Europe (Northern, Southern),
Middle East, Indian subcontinent (India, Pakistan, Sri Lanka), Eastern Asian group (Japan, China, Mongolia,
Korea) South-eastern group (Philippines, Malaysia, Australia, Oceania), African group (Nigeria, Congo etc.)
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Part A. Allele analysis:

Locus Allele 1 Allele 2
D3SI3SE 15 18
vIF4 14 16
DI6S539 10 12
CSFIPO 10 12
TPOX 10 11
D8SI179 10 15
D21S17 29 302
DI8SsT 15 16
D2S44171 11 14
DI9S433 14

THOI 9 9.3
FGA 22 23
D2281045 17

D58818 11 12
DI3S3I7 8 11
D7S820 10

SE33 282 292
DIOSI248 14 15
DISI6Se 12 19.3
DI28391 22

D2SI338 23 24
LPL 10 12
FIi3B [+] 8
FI13401 32 ]
Penita Dy 11 12
Penta C 13 14
Penta E 7 14

Figure 1. Part A. Allele analysis

The family’s alleles are shared by people in the following regions:

Saris, Eastern Skwvakia (0.74)

Poland (Krakow) (0.6) 23330.1 |
aosnan (0.66) [, - 73 i
Transylvania, Romania (0.75) = 17,3029 | !
Wakachia, Romaria (0.76) 170221 |
Poland (Paznan) (0.6) [N 15 585,58 | i
Tatar (Polanc) (0.72) (NN 1sc12 i
Poland [Lublin) (0.54) = 1}1_.09613
Hungarian (Moodina, Serbia) (0.62) 1?.8265 : :
Poland {Bialysto) (05) | : | 124000 ; ;
Pomerania-Kujawy, Northern Poland (0.6) | ] | 124873 : i
Montenegra (0.62) | ! | 12_-??7’5-4
Potand (0.58) | : | 12527
Czech Republic (059) | | 120466 | |
Skowakia (0.55) | | 1z00%8 i ;
Republic of Macedania (0.7) | : | 11-5‘1055 i i
Albanian (Kosowo) (0.68) | | 11,3689 | |
Slovenia (0.58) | : | 109421 ; ;
Republic of Serbia (0.63) | | 10,7675 i |
Serbia (161) | | 10,7658 i |
[ i i i i

0 77048 15,4008 231147 30,6196

Figure 2. Regions in which Part A. alleles are shared

The figures on the right indicate how likely the person’s chances are to belong to the group in a particular
locality as opposed to some others. Thus, the figure 38524 means that the examined person is 38524 times
more likely to be Slovak than any other nationality. Besides, in the town of Saris, this gene is found in 74% of the
residents. As for the ancestors who lived 500 years ago, the analysis reads as follows:
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Figure 3. Results list of the global population investigation

This part of the research confirms the previously discussed data: Kseniya’s relatives came mainly from
Slovakia, Poland and Balkans. Graphically, the results can be mapped as follows:

Color Key:

B Higher Top 20
|

| ]

]
O Lower Top 20

Symbol Key:

© Native Population

U European Diaspora

< Afrcan Diaspora

& | atin American Diaspora
7 Asian Diaspora

Figure 4. Map indicating the research results of the family’s global ancestry
One finding turned out to be especially surprising. One ancestor came from the Azores but there was no

information on it in the family archive.
The data on the remote ancestors who lived a few thousand years ago can be mapped as follows:
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Figure 5. Map presenting the results of the family’s ancestry location
Discussion

To determine the role of the research in the national identity of Kseniya Oliynyk’s forefathers, we present
information on the nationality of her ancestors four generations back:

Pole Romanian Ukrair_lian? German Pole Pole Russian Russian
Russian?
father mother father mother father mother father mother
grandmother grandfather grandmother grandfather
father mother

What is most amazing in the findings is the lack of Russian and Ukrainian alleles in the investigated case,
which is probably because Kseniya Oliynyk’s mother’s father was born in the woodland village of Budogoshch,
Novgorod Region, Russia. However, it turned out that in the 18% century the village had been settled by refugees
from Polish town Bydgoszcz. The village inhabitants must have lived in isolation, without mixing with the
peasants from the surrounding communities. This may account for the presence of northern Polish genes in the
analysis. Another great-grandfather was born in Dnipropetrovsk Region. He had been missing in action, and
Kseniya’s father never saw him. Besides, little was known about his family. It appeared that the inhabitants of
the district in which he lived had resettled from Serbia in the 19*" century. This was less surprising as one of
the largest Serbian communities in Ukraine today lives in Dnipropetrovsk Region. This accounts for numerous
traces of Serbs, Montenegrins and Bosnians in the area. All the other data confirmed the information that was
found in the family archive, except for the one concerning the ancestor coming from the Azores. Who he was and
whether he represented mother or father line in the family remains unclear. Besides, Kseniya shared a small
number of genes with Slovak gypsies. The alleles from India and Mesopotamia were found in parts C and D.
Therefrom, the gypsies must have come to Europe from these territories. Besides, some African genes were
found in the remote ancestors. They were found in most persons and are very stable.

Conclusion
As the presented analysis shows, genetic and geographic research may serve both as a source of information

on the ethnic origin of a particular person and a tool in doing some historical study of certain geographic places
and localities.
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