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Introduction

Hello, and welcome to the February 2009 issue oAONXbes® Digest. In this month’s
feature article, we explore genetic relationshipéfrica, which is thought to be the continent
where humans first emerged. Africa is a vast laingkeat ecological diversity, and we will see
this geographical complexity reflected in the genetlationships of its many cultures.

A concept found among Bantu-speaking peoples oftteon Africa isUbuntu
(“humaneness”), which refers to a Zulu sayidgauntu ngumuntu ngaban(ta person is a
person through other people.”) This proverb hanlexplained to emphasize the unity and
interconnectedness that can be experienced thitheghariety of human life. This is also true of
genetic structure among world peoples: to complatekcribe a population, it is necessary to
understand its characteristic relationships wittreohuman communities.

Best regards and | hope to speak with you soon,

Lucas Martin
DNA Tribes
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Genetic Relationships in Africa

Africa is thought to be the continent where humamerged as a species and where some
of the first civilizations were established. Todayrica is home to many cultures, each adapted
to local ecological and geographical conditions this study, we surveyed genetic relationships
among several African genetic regions and populatibeginning with Egypt, continuing
clockwise around the Horn of Africa, through theu@rn African region, around to the West
African and North African genetic regions, and fip@oming full circle to Siwa, an ancient oasis
settlement known to the Egyptians and Greeks.

North African
Region

West African
Region

Southern

- ) African
Surveyed Genetic Regions Region

and Populations of Africa
Copyright © 2009 DNA Tribes®

Figure 1: Genetic regions and populations of Africa explored ig study.
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Kingdom of the Nile: Egypt

Background: Egyptian populations are affiliated with the Letiaa genetic region that also
characterizes populations near the eastern shbtes Mediterranean Sea, such as Israel, Jordan,
and Syria In this article, we will consider Egypt specifigato identify more local genetic
characteristics.

Egypt is home to one of the world’s earliest cialions, established along the Nile
River. The earliest settlements discovered hete tda6000 BC, and according to tradition Egypt
was first unified by the king Mengsirca 3150 BC. The matrilineal royal dynasty oyt came
to be known as the Pharaoh, meaning “Great Houske English name “Egypt” derives from
the term used by the Greeks originally meaning “ldahthe Soul of Ptah” (referring to the
temple of the god Ptah in Memphis). The ancienifigns called their own countiemet
meaning “black,” said to describe the rich soilpated by the Nile River.

Egypt has been subject to many waves of invagidrsattlement, including in ancient
times the semi-nomadic chariot-riding Hyksos frdma hortheast, Berbers from the west,
Kushites from the south, Greeks and Jews in thegef Alexander's empire, and Arabs and
Turks during periods of the Islamic caliphate. Bithieless, EgyptiaRellahin (rural indigenous
peasants) have retained local cultural traditioosyfPharaonic times to the present day. The
predominant language spoken today in Egypt is @l lariety of Arabic, which is an Afro-

Asiatic language distantly related to the indigentainguage of ancient Egypt.

Genetic analysis:Genetic contributions to Egypt from 32 world reggand thirteen Europa sub-
regions presently identified by DNA Tribes® analysigere estimated Results are illustrated in
Figure 2 and summarized ifable 1 below.

Discussion:Results inTable 1lindicate the largest genetic contribution to Edypin the local
Levantine genetic region (57.6%), which also chiam@es neighboring populations on the
eastern shores of the Mediterranean Sea. In additsults identified contributions from the
North African region to the west (15.8%), East Aém region to the south (8.8%), and Arabian
region to the southeast (8.3%). These observasimsonsistent with contacts with neighboring
peoples of Africa and the Arabian Peninsula. Adkmtified was a substantial East Asian
contribution (8.7%). This might reflect periodsasinquest by empires with links to nomadic

! The Levantine genetic region as a whole is discusséiDécember 2008 issue of DNA Tribes®

Digest, available ahttp://www.dnatribes.com/dnatribes-digest-2008-12-26.pdf

2 However, this traditional account of Menes as the firar@bh has been questioned, because is does not
appear in the earliest discovered dynastic records orla@otogical discoveries such as the Palette of
Narmer apparently representing a unification of both Upgmrthiern) and Lower (northern) Egypt.

® A map illustrating the genetic world regions preseiutgntified by DNA Tribes® analysis can be viewed
at: http://dnatribes.com/populations.htm map illustrating Europa sub-regions can be viewed at:
http://dnatribes.com/dnatribes-europa.htrm this study, all non-European world regions athidturopa
sub-regions were referenced. European world regionsemhtitavoid redundancy were: Eastern
European, Mediterranean, and Northwest European.
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populations of Asia such as the Hyksos, Pefsiamd Turkish Empires.

Figure 2: Estimated genetic contributions to Egypt.

Genetic Region  Estimated Contribution

Levantine 57.6%
North African 15.8%
East African 8.8%
East Asian 8.7%
Arabian 8.3%
Other 0.8%

Table 1: Estimated genetic contributions to Egypt

* The longstanding interplay between Indo-European-speakihgesi(including Persian civilization) and
Turkic-speaking cultures in Central Asia is discussetiénrDecember 2008 issue of DNA Tribes® Digest,
available athttp://www.dnatribes.com/dnatribes-digest-2008-12-26.pdf

® Contributions from the Malay Archipelago, North ChineSeuth Chinese, Southeast Asian, and Tibetan
regions were listed as “East Asian.”
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Church of Alexandria: Egyptian Copts

Background: Copts (derived from a word meaning “Egyptiansd Egyptians who retain
Christian religious traditions. Christianity wabght to Egypt by Saint Mark the Evangelist,
who was born in Pentapolis (Greek colonies in preday Libya) and later established a church
in Alexandria that came to include the majorityegfyptians by the third century AD.

Later, the expanding Arab-led Rashidun Caliphafeated Byzantine armies in 641 AD
and established Islam as the state religion of Egiggyptians at that time either converted to
Islam and assumed the statusra@wali (non-Arab Muslims subject to the Arab ruling class
else retained their religion and assumed the stdtdlimmis(hon-converts to Islam given some
legal protections under the Islamic Caliphate)thie nineteenth century, the restricted status of
Copts was somewhat improved by the reforms of MuhadhAli Pasha, an Ottoman governor of
Albanian parentage who is sometimes considerethther of modern Egypt.

After the introduction of Arabic under the Islan@aliphate, Egyptian Copts retained
their indigenous Egyptian language in the form optic, which survives to the present day as a
liturgical language written using a script adagtemn the Greek alphabet. Egyptian Copts are
said to have been substantially endogamous (rerniarrying with non-Copts) since the time of
the Arab invasions, and today Copts are said topose between ten and twenty percent of the
total Egyptian population.

Genetic analysis:Genetic contributions to Egyptian Copts from 32lde@egions and thirteen

Europa sub-regions presently identified by DNA €s® analysiswvere estimated. Results are
illustrated inFigure 3 and summarized imable 2 below.

Figure 3. Estimated genetic contributions to Egyptian Copts.
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Genetic Region  Estimated Contribution

Levantine 77.0%
Arabian 8.9%
Germanic 6.0%
East African 4.4%
North African 3.7%
Other 0.0%

Table 2 Estimated genetic contributions to
Egyptian Copts.

Discussion:Results inTable 2indicate that, as in Egypt generally, the largestagic

contribution to Copts was from the local Levantiagion (77.0%). This percentage is higher than
the 57.6% contribution identified for Egypt as aolé) which might reflect some insulation of
Coptic populations from contacts with neighboriegions during the Islamic period. The
Arabian contribution to Copts (8.9%) is similarthe contribution identified for Egyptians as a
whole (8.3%), which suggests that overall genaiittigbutions from the Arabian Peninsula

might not have substantially increased since tkebéshment of Islam.

However, contributions from the East African (4)480d North African (3.7%) regions
are smaller than those identified for Egyptians agole (8.8% and 15.8% respectively). This
might reflect greater contacts of the general Egyppopulation with western and southern
peoples since the establishment of Islam, but nafgd reflect other factors such as a more urban
orientation of Coptic populations during the eayead of Christianity in Egypt from
Alexandria. Also identified was a Germanic conitibn (6.0%), which might suggest some
contacts with European populations, perhaps dyrargds of contact with the Greek-speaking
world.

Heirs of Kush and Nubia: Sudan

Background: Sudan lies directly south of Egypt, along the NRiger (whose waters originate in
the Great Lakes of Africa to the south and Ethiofmathe southeast). The name Sudan is
sometimes said to derive from the Arabic teBitad as-Sudar{“land of the black people”) and
sometimes said to refer to the local swampy terrain

Kingdoms in Sudan in ancient times have includedtKwvhich traded with Egypt goods
from tropical Africa, synthesized cultural elemeritem the south with Egyptian writing,
religion, and architecture, and at one time rulggb&r (Southern) Egypt. In the course of these
interactions with peoples to the north and to tbetfs, locally distinctive Nubian cultures
emerged here in Sudan. Later, peoples of Sudam ¢amontact with Islam and the Arabic
language, through small scale contacts with traderd settlers and also through military
campaigns such as Egypt's conquest in the norBudan under Muhammad Ali Pasha.

Today, Sudan is home to several conflicting cekur Arabic-speaking Muslim
communities are said to be substantially descefrdead ancient Nubians. Non-Arabic-speaking
peoples living here include: Nilo-Saharan languapeaking peoples (such as Dinka, Chollo,
Nuer, and Jo-Luo), Niger-Congo language speakirgples (such as Azande and Fulani), and
Chadic speaking peoples (such as Hausa). Sudmeme to Muslims (who are said to constitute
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approximately 70% of the Sudanese population) dsasesubstantial numbers of Christians and
practitioners of indigenous religious traditions.

Genetic analysis:Genetic contributions to Sudan from 32 world regiand thirteen Europa sub-

regions presently identified by DNA Tribes® anatysiere estimated. Results are illustrated in
Figure 4 and summarized imable 3 below.

Figure 4: Estimated genetic contributions to Sudan.

Genetic Region  Estimated Contribution

East African 31.6%
Arabian 31.0%
Levantine 29.4%
Australian 5.9%
Other 2.1%

Table 3. Estimated genetic contributions to Sudan.

Discussion:Results inTable 3indicate a substantial East African contributiot.636), which
might reflect contacts with peoples living to tleth of Sudan. Arabian (31.0%) and Levantine
(29.4%) genetic contributions were also observddclivmight reflect contacts with Egypt to the
north as well as the Arabian Peninsula to the eagh These observations are consistent with
longstanding contacts with neighboring peoples@lire Nile River as well as across the Red
Sea. Also identified was an Australian contribut{ér®%), which is similar to Australian
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contributions observed in several coastal par&fo€an and Asia adjacent to the Indian Ocean
including the East African, Arabian, Eastern Indiag Malay Archipelago regiohs

Horn of Africa; Somalia

Background: Somalia lies along the eastern part of the HorAfd€a facing the Indian Ocean,
and its coastline is the longest of any nationrgspnt day Africa. Peoples of Somalia have
traded with Greeks and Romans as well as popuktbthe Arabian Peninsula since ancient
times. For instance, the Greek t®driplus of the Erithraean Sewaritten between the first and
third centuries AD, describes goods traded at tartspgn present day Somalia, Opone and
Malao. In medieval times, Arabs referred to tliast aBBilad al-Barbar(“Coast of the
Berbers’). Parts of Somalia were at one time adied by the Empire of Axum (which also ruled
nearby parts of Africa and the Arabian Peninsulater, several Islamic states were established
here before more recent contacts with Europeanlegapcluding British and Italians.

The predominant language spoken here today is $Sontath is a Cushitic (Afro-
Asiatic) language distantly related to Semitic laages such as Arabic and Hebrew. Languages
spoken here also include Swahili, Arabic, and EtgliSomalia is presently a stateless society
with no permanent national government, and politcahority is substantially held among local
kin networks.

Genetic analysis:Genetic contributions to Somalia from 32 worldioeg and thirteen Europa

sub-regions presently were estimated. Resultdlastrated inFigure 5 and summarized in
Table 4 below.

Figure 5: Estimated genetic contributions to Somalia.

® For more information, see the January 2009 issue of Di#%e3® Digest, available at:
http://www.dnatribes.com/dnatribes-digest-2009-01-31.pdf
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Genetic Region  Estimated Contribution

East African 55.3%
Arabian 23.4%
Eastern India 6.2%
Australian 6.1%
Other 8.9%

Table 4 Estimated genetic contributions to Somalia.

Discussion:Results inTable 4 indicate the greatest contribution from the Idg€ast African
genetic region (55.3%), which is most characterisfipopulations living near the Great Lakes of
Africa’. The Arabian (23.4%) contribution might reflecintacts with populations to the north by
way of the Red Sea. Contributions from the Eadiadia (6.2%) and (as in Sudan) Australian
(6.1%) genetic regions was also observed here,hwhight reflect contacts along the coasts of
the Indian Ocean.

Lands of the Bantu: the Southern African Genetic Re  gion

Background: The Southern African genetic region charactenmgsulations living in the south
and southeast of Africa. Languages spoken herpraddminantly Bantu languages, thought to
have been spread from near present day Nigeri&anteroon to East and Southern Africa by
agricultural and iron-working cultures that absafla@d displaced indigenous hunter-gather
cultures (such as the Khoisan-speaking peoplesnaholive primarily in the Kalahari Deséyt

Southern Africa is home to the ruins of Great Zitna, which are thought to have been
built by the Bantu-speaking Shona, who also esthbti the Kingdom of Mutapa that existed
between the 15th and 17th centuries AD in presaptZimbabwe and Mozambique. Later, in the
early 19th century, a period of draught and sagileaval reshaped the cultural landscape of
Southern Africa. In this time, the Zulu Kingdom exygled under the military reformer Shaka in a
process known as théfecané, which put pressure on neighboring peoples to atégand
establish new territories. For instance, the leisshoeshoe | relocated the baSotho people and
established a new territory in the present day damy of Lesotho. Today, Southern Africa is
home to a variety of communities descended frorgambus Bantu-speaking and Khoisan-
speaking peoples as well as settlers from EurtygeMialay Archipelago, and India.

" The East African region as a whole is discussed in the Ja20@9 issue of DNA Tribes® Digest,
available athttp://www.dnatribes.com/dnatribes-digest-2009-01-31.pdf

8 Data for Khoisan-speaking communities are not yet availahtétheir relationships to Bantu-speaking
Southern Africans and peoples of other genetic regimneat yet described. However, some Khoisan
languages are thought to be related to languages spokeastidfrica such as Sandawe, and it has been
suggested that Khoisan-speaking hunter gathering cortisaiare descended from earlier pastoralist
(herding) cultures that migrated to Southern Africa framrorth.

° The isiZulu (Zulu language) terMfecanehas been translated as “annihilation,” “crushing,” or
“scattering.”
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Genetic analysis:Genetic contributions to the Southern African oagirom 32 world regions
and thirteen Europa sub-regions were estimatedil®Reze illustrated ifrigure 6 and
summarized imable 5below.

Discussion:Results inTable 5indicate genetic contributions from the West Afriqg6.7%) and
East African (29.0%) genetic regions, for a comdigenetic contribution of 95.7% from African
regions south of the Sahara Desert. This is ceamisvith expansions of Bantu-speaking cultures
reaching Southern Africa both directly from Westiéd and also mediated through East Africa.
However, this does not exclude the possibility ldio relationships among African populations
predating the Bantu expansions. Also identified wamaller contribution from South India
(1.7%), which suggests the possibility of some géne to indigenous populations of Southern
Africa through the Indian Oce&h

Figure 6: Estimated genetic contributions to the Southern Africgiore

Genetic Region  Estimated Contribution

West African 66.7%
East African 29.0%
South India 1.7%
Other 2.6%

Table 5 Estimated genetic contributions to the
Southern African region.

19 Information about genetic relationships in populatidihe Indian Ocean, including the island nation of
Madagascar’s links with the Malay Archipelago, is availablhéSeptember 2008 issue of DNA Tribes®
Digest, available ahttp://www.dnatribes.com/dnatribes-digest-2008-09-27.pdf
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Facing the Atlantic: the West African Genetic Regio n

Background: The West African genetic region characterizes faamns of tropical Africa

facing the Atlantic Ocean, with substantial genetiotinuity as far south as Namibia This part
of Africa is characterized by its hot, humid fosesind is home to the Niger River Basin (called
theNi-Gir by the Roman-Egyptian geographer Ptolemy) andsatruthe Congo River Basin that
lies to the east.

West African peoples have had historical tradedlittkcultures of the Sahéhnd
southern Sahara Desert (such as Ghana, Mali, SpragitaKanem-Bornu), and later with
European cultures. For instance, the Kingdom ofiB&as established in the 15th century AD
in present day Nigeria was known for its disciptimailitary force and fine metal craftsmanship
and traded extensively with Portuguese explorers.

West Africa is also thought to have been the ongimt for the early Bantu migrations
believed to have spread agricultural and metalwgyrkéchniques east and south, displacing
hunting and gathering cultures. This interplayssn agricultural and hunter-gatherer cultures
continues to the present day near the Congoligstethat border West Africa, where an uneasy
relation§sship exists between hunting peoples sucheaMbuti and neighboring agricultural
cultures”.

West Africa was an important origin point for Afaic descended communities of the
Americag* and cultures of West Africa have been influerdimlong communities of the African
Diaspora living around the world today. For inseyneligious traditions of the Yoruba people of
Nigeria have been maintained to the present dayhngmro-Brazilian communities. Many
languages spoken in the West African genetic re@ganh as Yoruba, Igbo, and Twi) are
considered part of the Niger-Congo language familliis large and varied language family
includes several branches, one of which is the B&amily of languages also spoken in Southern
Africa. Also spoken in West Africa are Chadic laages such as Hausa, which is spoken as a
native language in Niger and Nigeria and also @sedingua francain other parts of Africa.

Genetic analysis:Genetic contributions to the West African regioonfi 32 world regions and
thirteen Europa sub-regions were estimated. Resrétglustrated irFigure7 and summarized in
Table 6 below.

Discussion:Results inTable 6indicate substantial genetic contributions fronthhbibe East
African (50.3%) and Southern African (44.6%) getietigions. These results indicate that

" However, the substantial continuity observed basedeseptly available data does not preclude
additional genetic structure in this part of Africa, whicigimh become possible to identify if additional data
become available in the future.

2 The Sahel is a band of dry savannah lands that extendsesish Africa, sandwiched between the
Sahara Desert to the north and tropical Africa to thehsaetiere semi-nomadic livestock herding has been
an important part of traditional economic activity.

13 Similar tense relationships have existed around the wdride agricultural societies exist near hunter
societies and persist to the present day.

4 More information about genetic continuity between Afridamerican communities of North America
and West Africa is available in our August 2008 issueAD ribes® Digest, available at:
http://www.dnatribes.com/dnatribes-digest-2008-08-29. pdf
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genetic relationships between West Africa and BadtSouthern Africa might have been
substantially reciprocal, with gene flow not onkpanding out from West Africa to elsewhere,
but also returning from east to west and from saaitfiorth.

Figure 7: Estimated genetic contributions to the West African gemegion.

Genetic Region Estimated Contribution

East African 50.3%
Southern African 44.6%
Other 5.1%

Table 6. Estimated genetic contributions to the
West African genetic region.

Place of Sunset: the North African Genetic Region

Background: The North African genetic region characterizesyatons living in theMaghreb
(“place of sunset”) lands north of the Sahara Diegeluding present day Morocco and Algeria.
These are the traditional territories of the Befteoples, some of whom call themselves
Imazigheror “Free People.” Berbers have been known byra¢Whéstorical names: Tjehenu and
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Meshwesl¥ to the Egyptians, Libyans and Maxyces to the Gselkimidians and Mauri to the
Romans, and Moors by medieval Europeans. Berlmglee were known to ancient Egypt for
their use of horses and chariot warfare, and Bgrbeples at times conquered and ruled
Pharaonic Egypt.

North Africa has been settled several times indnystby Phoenicians, Greeks, Romans,
Arabs, and most recently, French and Spanish czikonNorth Africans also conquered and
settled parts of Iberia (present day Spain andugal} between the 8th and 15th centuries AD.
However, Berber peoples have maintained distindtigal identities to the present day despite
contacts with neighboring cultures. Languages spogéay in the North African region include
Berbef® and Arabic, both classified as members of the Afstatic family of languages.

Genetic analysis:Genetic contributions to the North African regfoom 32 world regions and
thirteen Europa sub-regions were estimated. Rearétglustrated irFigure 8 and summarized in
Table 7 below.

Discussion:Results inTable 7indicate substantial genetic contributions fromesal/sources.
The greatest genetic contribution was identifieghfrthe Levantine genetic region (62.6%),
which might reflect contacts with Arabic-speakirgpples recorded by histdhas well as
contacts with earlier peoples, including cultuttest torought the Afro-Asiatic language that
became Berber to the Maghreb. The Portugueseilootidm (19.1%) might reflect gene flow
from the Iberian Peninsula following the retreatislims from Al-Andalus after the Christian
Reconquistdreconquest), but might also reflect older corgtagth populations of Europe not
known to history.

In addition, substantial contributions were obsdrfrom the East African (8.2%),
Southern African (6.5%), and West African (3.6%gioms, for a combined contribution of 18.3%
from regions south of the Sahara Desert. This tiigftect contacts with southerly populations,
perhaps mediated by Saharan cultures such as #red.u

131t has been suggested that the terms such as Meshwesh, Maxytksazighen are variations of the
same ethnonym transcribed in different languages duringuseras.

16 However, traditional accounts also describe remote peoplbas dMaroccan Rif speaking non-Berber
languages, suggesting the possibility of an earlienstraf culture predating the formation of Berber-
speaking communities.

YAlthough several traditional accounts describe culturasliokthe Arabian Peninsula for both Berber-
speaking and Arabic-speaking cultures in the Maghesults above suggest that North African contact
with the Arabian genetic region has been substantially mediatedggh the Levantine genetic region.
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Figure 8: Estimated genetic contributions to the North African gemegion.

Genetic Region Estimated Contribution

Levantine 62.6%
Portuguese 19.1%
East African 8.2%
Southern African 6.5%
West African 3.6%
Other 0.0%

Table 7: Estimated genetic contributions to the
North African genetic region.

Oracle of the Pharaohs: Siwa Oasis

Background: Siwa Oasis is an ancient settlement in the Likyagert, in the west of present day
Egypt. Siwa sits atop an oasis fed by permaneshfwater springs, and local agriculture is
supported by the use of irrigation and drainingeys.

Siwa is thought to have been settled since apprabeiy 10,000 BC and in ancient times
was the site of an oracle known to the Egyptiantha®racle of Amun (the Egyptian deity
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associated with the breath of life and later cosr®d the creator god). Each pharaoh of the 28th
Dynasty of Egypt traveled to Siwa to be acknowlebgs the son of Amun-Ra and therefore
worthy to wear the ram’s horns symbolizing the gdthe Siwan oracle was known as the Libyan
Sibyl to the ancient Greeks, who said the Siwamplpetess was a daughter of Zeus and Lamia
and the first woman to chant oracles.

When Egypt was conquered by outside empires, thewseulers also traveled to Siwa to
have their authority to rule Egypt recognized by ¢inacle. The Persian king Cambyses Il (son of
Cyrus the Great) consulted the oracle, who predibte African military campaigns would end
badly. The enraged Cambyses is said to have seartanof fifty thousand troops to destroy
Siwa in retaliation, only for the army to vanishtive desert. Later, when Alexander the Great
defeated the Persian army of Darius and becameaétaif Egypt in 331 BC, he also sought the
approval of the oracle. The details of Alexandegusgstion and the oracle’s answer are not
recorded. However, after his visit to Siwa, Aledandepicted himself in coinage with the ram’s
horns of Zeus (whom the Greeks equated with Amod)expressed a wish to be buried in Siwa.

Siwa later fell into decline, its population stkiimg to eventually support only forty able
bodied men according to a text written in 1203 ABar the time its inhabitants are thought to
have adopted Islam. Today, Siwa has reboundegtpalation of over 23,000 people, who
speaks a local variety of Berber as well as Arabic.

Genetic analysis:Genetic contributions to the Siwa Oasis from 32levcegions and thirteen

Europa sub-regions were estimated. Results amgrélied inFigure 9 and summarized imable
8 below.

Figure 9: Estimated genetic contributions to Siwa Oasis.
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Genetic Region  Estimated Contribution

Levantine 51.5%
West African 20.8%
North African 8.3%
East African 7.6%
East Asian 2.1%
Other 9.7%

Table 8 Estimated genetic contributions to Siwa Oasis.

Discussion:Results inTable 8indicated the largest genetic contribution as Lénan(51.5%),
consistent with Siwa’s proximity to Egyptian citiesthe east. The comparatively small North
African contribution (8.3%) suggests some connestitm westerly Berber-speaking populations,
but also suggests local characteristics that djatgh Siwa from more westerly Berber-speaking
populations despite a shared language. Substaonh#ibutions were also identified from the
West African (20.8%) and East African (7.6%) regipfor a combined contribution of 28.4%
from regions south of the Sahara Desert, suggestorg substantial connections to southerly
populations than generally characterize neighbgpmgulations in this part of Africa. Also
identified was an additional East Asian genetictebation (2.1%), as has been observed in
Egypt and discussed earlier in this article.

Conclusion

The results of this study have indicated that ine&f, as in other parts of the world,
genetic relationships reflect geographical featutesnorthern and northeastern parts of Africa
geographically connected to Asia, substantial cmiity with Near Eastern genetic regions is
observed. Further south, substantial continuitybiserved among genetic regions south of the
formidable Sahara Desert. In the northwest, soméradty with Europe is also observed.
However, results also indicate that some populatguth as Siwa Oasis retain locally specific
relationships that distinguish them from populasitiming nearby or sharing a language. As
more data become available, it might become passibidentify additional genetic structure in
Africa, which is both ancient and complex.
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Getting the Most from Your Testing

Once your core DNA Tribes® 15-Marker or 21-Markesting is complete, we offer
several options to keep your report current antligiomize your analysis to deliver the
information you want. (Prices are listed as of lsaby 28, 2009 and are subject to change.)

Updating Your Analysis:

We incorporate new data in our algorithms on aquiécibasis. This includes not only
new reference data (our uniquely detailed and cehmmsive database now includes 896
reference populations in all inhabited continemtaiad the world), but also refinements to our
algorithms and enhanced world region definitions.

New data also allow us to refine our genetic woelgion definitions. Based on a rigorous
mathematical analysis of hundreds of ethnic anmnal reference samples, world regions
express the actual genetic structure we have fihtn world populations. These regional
definitions both enhance your own analysis, andigethe necessary picture of world genetic
structure to put your own results in a global cante

A map illustrating the populations and genetic oagicurrently identified in our analyses
can be viewed at:

http://dnatribes.com/populations.html

Once lab testing is complete, your analysis cangduated at any times of your choice for
$24.99 through our secure online checkouhtips://dnatribes.com/order.html

Customizing Your Analysis:

DNA Tribes® offers several $24.99 Add-On reportstistomize your analysis for the
information you want:

Extended Match Results This is a comprehensive 23-page listing of VONA match
scores for all 871 reference populations in oualdase. We recommend this Add-On for
customers who enjoy combing through lots of infatiora

Native American Panel: This two-page report lists your DNA match scdmsall
Native American tribal reference populations in database. This can provide a closer look to
complement Parts B and D of core results for custsrwho have substantial Native American
origins.

African Panel: This two-page report lists your DNA match scdasall Sub-Saharan

African reference populations in our database.s Thn provide a closer look to complement
Parts B and D of core results for customers whe sabstantial African origins.

DNA Tribese Digest February 28, 2009 Page 17 of 18

Web: www.dnatribes.conEmail: dna@dnatribes.com
Mail : DNA Tribes, P.O. Box 735, Arlington, VA 2221



DNA Tribese Digest February 28, 2009

Central Asian Panel: This two-page report lists your DNA match scdmesall Central
Asian reference populations in our database, imetudurkic populations as well as European
Roma (Gypsy) populations. This can provide a clésak to complement Parts B and D of core
results for customers who have substantial Eurg@déaar Eastern, South Asian, or East Asian
origins.

Once lab testing is complete, Add-On analyses easelected at any time of your choice
through our secure online checkouthdtp://dnatribes.com/order.html

DNA Tribes® Europa: A Detailed Comparison to Europen Sub-Regions:

DNA Tribes® Europa provides the most detailed amuhglete analysis of European
autosomal genetic structure available. DNA Trib&a®opa provides your DNA match scores
for 13 genetic sub-regions of Europe, which is satigally more robust than the individual
population matches in Parts B — C of core resultsraore detailed than the European world
regions referenced in Part D of core results.

More information about DNA Tribes® Europa is avhimat:
http://dnatribes.com/dnatribes-europa.htmi

Expanding Your Analysis with a 21 Marker Upgrade:

For customers who have completed 13-marker or Ikensesting with DNA Tribes®,
we now offer a 21 Marker Upgrade. This includdstisting of additional STR marker systems,
which provides a closer comparison of your own DidAvorld populations for greater accuracy
and power of exclusion. The incorporation of addil marker systems can confirm or clarify
your initial 13 or 15-marker results, and includesupdate to all Add-On analyses previously
ordered for your Kkit.

21 Marker Upgrades are available for $119.99 thinomgr secure online checkout at:
http://dnatribes.com/order.html

Researching Your Results:

Each person’s DNA Tribes® results are one of @ kind express their own unique
collection of genetic material inherited from bgifternal and maternal ancestors. However,
human genetic relationships involve a complex h@ma of relationships, from individual to
family to ethnic group to genetic region to glopabpulation structure. Detailed information to
allow you to interpret your own results in a broadentext is available in our Global Survey at:

http://dnatribes.com/sample-results/dnatribes-disbhavey-regional-affinities.pdf

More detailed background information about genetiationships among world regions and
populations is available in issues of DNA Tribes®&>t, which can be found at:

http://dnatribes.com/news/news.html
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