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Introducing DNA Tribes® Digest

Hello, and welcome to the first issue of DNA Trif@eBigest, a free electronic magazine
where we will discuss our work here at DNA Tribesluding regular features with a more in-
depth look at topics of interest to our customévly. name is Lucas Martin, and if you have ever
contacted us about an order or your results, wéthigve spoken or corresponded already.

If you have looked through our website at dnatrib@®, you probably know that our
work involves not just analysis services for oustomers, but also extensive original research to
identify the genetic structure of world populatior@ur research involves a rigorous
mathematical analysis of a uniquely detailed andgrehensive database of human populations
around the world. These populations are assentiyl@dsearchers according to everyday notions
of nationality and ethnicity, which gives us thepopunity to observe how these descriptions of
ancestry relate to the actual genetic structuteuafan populations. In most cases, the genetic
structure we see corresponds closely to geograglayds, coastlines, peninsulas, mountain
ranges, lakes, and other natural features of tik 1dhis is because human communities form
and sustain themselves around natural featurete,tteavel, and natural areas of settlement form
the basis of human communities, which over timeettgvlocalized cultural, linguistic, and
genetic characteristics.

For example, one feature of European populatiarcsire we identified in our database
and embodied in oUDNA Tribes® Europa analysis (more information is available at
http://dnatribes.com/dnatribes-europa.htimlthat populations located around the Norsed®ela
the English Channel share genetic characterigtatsdistinguish them from other European
populations, including Germanic-speaking populaiohCentral Europe. We labeled this
genetic grouping “Norse” to reflect shared histakicontact with the famous (or infamous,
depending on which historical text is read) Viksagieties of the Middle Ages. However, the
Norse genetic grouping is likely substantially alttean the Viking invasions, which represent
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only recent events known to history, against a nam@ent background of Northern European
settlement and migration dating several thousamadsyt® the end of the recent Ice Age. As
illustrated inFigure 1 below, our analysis indicates this “Norse” regismost closely related to
the nearby “Celtic” region that encompasses thédBrisles, and these two maritime zones
(Norse and Celtic) are together distinguished fedinother Northern Europeans, including the
Germanic zone of Central Europe (despite shareglige characteristics), as illustrated by the
neighbor-joining tree diagram below:

Fig. 1: Neighbor-joining “family tree” diagram of European genetib-segions. More closely
related sub-regions are joined towards the bottom ofitggaim, and more distant relationships
are joined towards the top. For more information ondl@gram and European genetic structure,
see our Global Survey http://dnatribes.com/sample-results/dnatribes-globalesurggional-

affinities.pdf

Our analysis of Northern European sub-structurenaasntly confirmed by a large study
of European genetic structure using several thalSNP genetic markers published in the
August 7 issue of Current Biology (online at htfpwiw.current-biology.com/ and summarized
in aNew York Timeatrticle at http://www.nytimes.com/2008/08/13/scefi3visual.html). The
study reported substantial overlap among the Atgrdpulations of Northern Europe, while the
two German populations (including one in Kiel a tar north of Germany) were observed to
overlap most with nearby Austrian, Czech, and Hrgrapulations in Central Europe.

Here as elsewhere, geography trumps language angdaty ideas of ethnicity as a
predictor of genetic patterns. Why is this? Lagahetic patterns develop over long periods of
time. Many or most human populations have bedtedetontinuously for several thousands of
years (in some cases, tens or hundreds of thousé@wésrs), so the everyday ethnic and national
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terms we ordinarily use to describe ancestry josttsh the surface of these cumulative events.
Newsworthy events that fill history books, suchirassions, migrations, and imperial expansions
can have less impact on genetic patterns tharotitgeterm patterns of trade and a culture rooted
in natural conditions that determine a populationtsractions with its neighbors. For purposes
of our analysis, we use familiar terms to labelgkeetic units identified, while keeping in mind
that the actual genetic reality “on the grounddfiten older and deeper than any labels we use.

Further, human population structure can changesoésly when the underlying
geographical relationships shift in importance.isTdan happen naturally (for instance, when
glaciers receded and places like Northern Europarhe inhabitable at the end of the last Ice
Age), or for historical reasons. Just over 500yago, Europeans looking for trade routes
stumbled upon North, Central, and South Americhis Thance encounter between populations
previously separated by the Atlantic Ocean intreducatastrophic waves of illness to indigenous
communities throughout the Americas, and also drbbgck American food plants (including
the potato and cassava) that fueled population Baonrgurope and Africa. These new
circumstances facilitated new patterns of humagraution that have re-shaped the genetic
structure of world populations living today.

Ouir first feature Digest article will look at thetocome of these events in two American
ethnic groups. Later issues of DNA Tribes® Dige#t continue to examine many more topics
of interest to our customers based on original DNilbes® analysis of world genetic structure.
Our goal is to shed new light on human genetidimdahips in a way that is interesting and
informative, and discuss how this can apply to ymensonal genetic ancestry research.

Talk to you soon,
Lucas @ DNAtribes.com

Featured Topic: Who are the Americans?

At the 2008 Beijing Olympics, people around tharlel came together in the spirit of
athletic competition. Among these Olympians waermpetitors hailing from a country that came
into existence within the last 500 years in the avakseveral large migrations: athletes from the
United States of America. Americans come from miaagkgrounds, and two large ethnic groups
that have emerged from these recent migrationthar€aucasians and the African-Americans.
DNA Tribes® global population database includessahreference samples collected
throughout the United States and classified byiettyraccording to everyday usage (for
government and medical purposes in most case)wBele will examine the genetic relation of
these American Caucasian and African-American paifmuis to world genetic structure to
measure the outcome of these migration eventsnmumities living today.

Part One: Caucasians in the United States
The first American ethnic group we will examinedaucasians. The term “Caucasian” comes

originally from a broader anthropological term thas been used to describe human populations
living in a large zone stretching from Europe te Mear East and India. This inclusive
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anthropological use of the term originally refertedhe Caucasus, a mountainous area at the
geographical intersection of Europe and the Neat.EANA Tribes® analysis of human
populations has identified a family of genetic et that generally fits this original, inclusive
definition of “Caucasian” (except that our analyigidicates that all populations of India form
their own branch or “family” of Central and SoutlsiAn regions that is overall closest to East
Asian regions), as illustrated igure 2 below:

Fig. 22 Neighbor-joining “family tree” diagram of world genetigiens. More closely related
regions are joined towards the bottom of the diagram, amd distant relationships are joined
towards the top. For more information on this diagrachvaorld genetic structure, see our Global
Survey atttp://dnatribes.com/sample-results/dnatribes-globalesureggional-affinities. pdf

In the United States, “Caucasian” generally refer&nglish-speaking communities first
established by settlers from the British Isles nigithe Colonial era. These founding Colonial
British populations have since absorbed other Nartterican settlements (Dutch, German, and
French in particular) as well as later waves ofdpean migration (first from northern and
western Europe, and later from southern and eaBtgnope). For this reason, “Caucasian” in the
United States has acquired a more specific etheaning reflecting the particular European
origins of Caucasian Americans.

To explore the genetic outcome of these interastiove examined Caucasian American
population samples from several U.S. states, amu&@ed the genetic contribution (or
admixture) from four European regions identifieddwy analysis (Northwest European,
Mediterranean, Finno-Ugrian, and Eastern Europaad)five non-European zones (Near
Eastern, Sub-Saharan African, American Indian, Isant Central Asian, and East Asiaimol(
more information on these regions and continentaks, see our Global Survey linked abpve.
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In each case, these reference populations inelud®st several hundred individuals
classified as “Caucasian” for government or medicaposes, and were referenced “as-is” for
this study to reflect everyday ethnic classificatio The results of this study are illustrated in
map below:

Fig. 3: Map illustrating estimated genetic contributions to Caacagopulations in several U. S. states.

N.W. Eur. E.Eur. Medit. Finn. N.East] S-S.Afr. Amerind. S./C. Asian

Alabama 78.7% 11.6% 0.0% 0.8% 0.0% 3.9% 0.0% 4.5% 0.5%
California 69.8% 7.9% 75% 8.6% 0.0% 2.0% 2.4% 0.0% 1.8%
Connecticut 63.4% 1.2% 345% 0.0% 0.0% 0.8% 0.2% 0.0% 0.0%
Florida 53.3% 1.8% 31.2% 11.9% 0.4% 0.0% 1.3% 0.0% 0.0%
Indiana 70.9% 10.6% 53% 0.0% 5.2% 1.9% 5.9% 0.3% 0.0%
Maine 715% 9.3% 10.0% 0.8% 0.0% 1.0% 2.5% 5.0% 0.0%
Michigan 51.7% 144% 0.0% 7.7% 22.8% 2.6% 0.8% 0.0% 0.0%
Minnesota 69.3% 152% 0.0% 0.0% 6.8% 4.7% 3.9% 0.0% 0.0%
New York 51.3% 19.6% 0.0% 6.0% 13.9% 2.6% 1.9% 0.8% 3.9%
Virginia 59.5% 13.7% 17.9% 0.0% 0.7% 0.8% 6.2% 0.0% 1.1%
Average 63.9% 10.5% 10.6% 3.6% 5.0% 2.0% 2.5% 1.1% 0.7%

Table 1 Table listing estimated genetic contributions to Caucgsipulations in several U. S. states.
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Upon examination of these results, several poimsrge:

In all U.S. state population samples, the largesegjc contribution identified was
Northwest European, ranging from a minimum of 51i8%lichigan to a maximum of
78.7% in Alabama, with and an average of 63.9%s Tdiflects the influx of peoples from
the British Isles, Scandinavia, and adjacent parisorthern Europe (in particular, the
Netherlands, Northern France, and to some extermh&wey).

Substantial contributions 8#.5% and 31.2% from the Mediterranean genetic region (which
includes Spain, Portugal, and Northern Italy) wdsntified for Connecticut and Florida
populations. This appears to reflect the largeattaAmerican community in Connecticut
and Hispanic-American community in Florida, whidkludes a substantial number of
Cuban-Americans of predominantly Spanish origins.

A sizeable Mediterranean contribution10t9% was identified in Virginia, where a larger
than expected American Indian contribution of 6 &8s also observed. This could reflect
local variation in ethnic classification, in thiase classifying people of Latin American
origins as “Caucasian” by government agencies vdoanmpiling Virginia data.

Substantial Eastern European contributions wengtiitied for most states, with an average
of 10.5%. This reflects not only immigrants frodadc-speaking countries, but also to
some extent Eastern European genetic patterns lirérogn Germany, which is genetically
intermediate between Northwestern and Eastern Europ

Significant Near Eastern contributions2#8% and 13.9% were identified for Michigan
and New York, respectively. This could reflect thege Arab-American community in
Michigan and to some extent the Southern ItalianeAoan community (affiliated with the
Aegean genetic region) in New York State.

In most state populations, smaller but substaBtidl-Saharan African (of an average of
2.0%) and American Indian contributions (of an average.&#o) were identified.

Little East Asian genetic contribution was idertififor most states, with the primary
exceptions of New York (3.9%) and California (1.8%)

In summary, results indicate a predominantly NogksiEuropean genetic contribution to

Caucasian populations in all U.S. states, whidoissistent with historical migrations largely
from the British Isles, Scandinavia, and neighbparts of Europe, with substantial
contributions from other populations as well.
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Part Two: African-Americans in the United States

The second United States ethnic group we will @rans African-Americans. African-
American communities primarily trace their desderpeoples brought to the United States from
West Africa by the Atlantic slave trade, who latame in contact with both European migrants
and indigenous populations. African-Americans stepredominantly West African heritage
with the larger African Diaspora also prominenthie Caribbean and Latin America, which we
will explore further in the future.

To assess the genetic outcome of these interactimnexamined African-American
population samples from several U.S. states, atimi&gd the genetic contribution from three
African regions (West African, Southern AfricangdaBast African) and five non-African zones
(European, American Indian, South and Central Asaad East Asian) For more information
on these regions and continental zones, see owabBurvey ahttp://dnatribes.com/sample-
results/dnatribes-global-survey-regional-affinitipdf) Additionally, we examined the Lumbee, a
community in North Carolina named for the LumbeeeRiand historically classified as “free
people of color” but now considered a tri-raciahgounity.

As for Caucasian population samples discussedealvesr have used these population
samples of individuals classified as “African-Angam” for ordinary government and medical
purposes “as-is,” to explore the relationship adrgday ethnic classifications to human genetic
structure. The results of this study are illugidain Figure 4 below:

Fig. 4 Map illustrating estimated genetic contributions to édri-American populations in
several U. S. states.
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W. Afr.  S. Afr. E. Afr. Euro. Amerind. S./C. Asian E. Asian

Alabama 77.2% 08% 0.0% 17.1% 0.7% 0.0% 4.1%
California 54.1% 9.8% 13.1% 16.1% 5.8% 1.0% 0.0%
Connecticut 63.3% 10.7% 3.7% 17.5% 0.0% 0.0% 4.8%
Florida 63.3% 7.6% 0.0% 23.0% 4.7% 0.0% 1.4%
lllinois 65.9% 0.0% 8.4% 20.5% 5.1% 0.0% 0.0%
Indiana 63.4% 12.7% 0.0% 17.9% 5.3% 0.8% 0.0%
Lumbee (NC) 22.8% 0.0% 0.0% 64.6% 12.6% 0.0% 0.0%
Minnesota 65.4% 3.9% 9.1% 15.7% 0.8% 5.2% 0.0%
New York 70.6% 0.0% 95% 5.9% 0.0% 14.0% 0.0%
Virginia 74.6% 0.0% 0.0% 20.4% 3.2% 0.0% 1.7%
Average* 66.4% 51% 49% 17.1% 2.9% 2.3% 1.3%

Table 2 Table listing estimated genetic contributions to Africamekican populations in several
U. S. states. *Average does not include Lumbee, who aresdsdiseparately

Several observations can be made based on thess:res

The predominant genetic contribution identified Adrican-American populations in all
states was West African (excluding Lumbee), wittagarage 066.4%. This is
consistent with predominantly West African origatesscribed by historical sources.

Substantial European genetic contributions were altserved for all African-American
population samples, with an average of 17.1%.

Some American Indian genetic contributions weresoled for some African-American
population samples, ranging from a low of 0% in Néavk to a high of 5.8% in
California (excluding Lumbee).

Substantial contributions from Southern Africa &wabt Africa were identified for some
state population samples. These observationsatedtbe possibility that a substantial
proportion of people with origins outside of coa$tgest Africa entered the United States
via the Trans-Atlantic Slave Trade is not excludé&dparticular, these observations
could reflect genetic structure within Africa thamnot yet fully represented in our
database: in particular, in the geographicallyrintezone that is now the Demaocratic
Republic of Congo, which historians identify asuasgtantial source of people for the
Atlantic slave trade. We will continue to examihestpossibility in future issues of DNA
Tribes® Digest, including a broader comparison fac&n Diaspora communities in
other parts of the Americas.

A sizeable Central and South Asian contributiod40% was identified for the New
York State reference sample and, to a lesser exterthe Minnesota reference sample.
This could reflect classification practices wheesh data were compiled, or else could
reflect local features of the African-American coomity in New York State related to
specific origins in the African Diaspora. This eed possibility will be explored in the

DNA Tribese Digest August 29, 2008 Page 8 of 12

Web: www.dnatribes.conEmail: dna@dnatribes.com
Mail : DNA Tribes, P.O. Box 735, Arlington, VA 2321



DNA Tribese Digest August 29, 2008

future, when we examine genetic patterns in comtiasnof the African Diaspora
(including Afro-Caribbean Diaspora) further.

Along with African-American communities, the LumbeeNorth Carolina were also
included in this analysis. The Lumbee people Hman identified as “free people of
color” in the past, but are presently described @igracial isolate community with
European, American Indian, and African origins.r@ualysis of a Lumbee population
sample indicated substantial genetic contributfom® Europeanst.6%), West
Africans 2.8%), and American Indiand2.6%), consistent with tri-racial community
origins.

In summary, results for African-American populateamples from several U.S. states
are consistent with predominantly West African generigins, along with substantial European
and American Indian contributions. Smaller conitibns from other sources, including other
African genetic regions, are also not excludedhage results.

How Population History Relates to Individual Ancesty

Analysis of entire populations provides informataimout the overall composition of an
ethnic group. Populations who have recently magtdtom a homeland elsewhere typically
retain genetic characteristics of their place ajiar In the above examples, U.S. Caucasian and
African-American populations retain genetic patseinom Northwest Europe and West Africa.

In the United States, each of these diaspora etioigps has come in contact with other migrant
or indigenous populations, in a process sometimesribed as admixture.

In the case of U.S. Caucasians populations foumitally by Colonial British
communities, many of the other ethnic groups entsved in North America have been from
nearby Northwest Europe, continuing the processtefactions that have taken place in and near
the British Isles in the past. New contacts lesgdent in the past have also taken place in North
America: for instance, between West Africans antbgeans, contributing to the development of
new local genetic characteristics in African-Amaniccommunities in the United States.

Individuals whose family origins are in these Uditgtates populations can inherit
ancestry characteristic of the predominant foumpagulations (Northwest Europeans or West
Africans) and their genetic relatives (CaucasiamdNorthwest Europeans; East and Southern
Africa for African-Americans). In some cases, genmaterial characteristic of other
populations met in North America (such as Europdanéfrican-Americans or American
Indians for both Caucasians and African-Americaras) also be inherited.

Conclusion

The genetic contributions identified in this stumfyCaucasian and African-American
ethnic populations from several U.S. states arsistant with the histories of these ethnic
groups. More specifically, U.S. Caucasian popatatiare predominantly Northwest European,
and U.S. African-American populations are predomilyaWest African. In future issues, we
will continue to explore topics relevant to botlligenous populations and diaspora communities
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around the world. The latter will include the ghblEuropean Diasporas and African Diasporas,
which share important characteristics with theirenlmcal components in the United States.

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 Astge6, 2008 and are subject to change.)

Updating Your Analysis:

We incorporate new data in our algorithms on agaeibasis. This includes not only
new reference data (our uniquely detailed and cehgmsive database now includes 842
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 angbnakreference samples, world regions
express the actual genetic structure we have fdshtn world populations. These regional
definitions both enhance your own analysis, andipethe necessary picture of world genetic
structure to put your own results in a global cahte

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

http://dnatribes.com/populations.html

Our current analyses now include a frequency-bassdh analysis as well as U.S.
patent-pending DNA Tribes® TribeScore system thaasures how well your own DNA fits in a
population compared to members of that ethnic gayuggion. This unique scoring system
provides the information you need to see how wellngenetic fit is around the globe, providing
detailed information about your genetic relatiopshio hundreds of populations.

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

Customizing Your Analysis:

DNA Tribes® offers several $24.99 Add-On reportstigtomize your analysis for the
information you want:
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Extended Match Results This is a comprehensive 22-page listing of yOMA match
scores for all 842 reference populations in oualbase. 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 scdesall
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 scd@sall Sub-Saharan
African reference populations in our database.s Tan provide a closer look to complement
Parts B and D of core results for customers whelsastantial African origins.

Central Asian Panel: This two-page report lists your DNA match scdmsall 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-Ons can be saleat any time of your choice through
our secure online checkout attp://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 Tribé&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 Ifkengesting with DNA Tribes®,
we now offer a 21 Marker Upgrade. This includéstisting 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 addial marker systems can confirm or clarify
your initial 13 or 15-marker results, and incluéesupdate to all Add-Ons previously ordered for
your Kit.
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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 glopapulation 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
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