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Revealing American Indian and Minority Heritage Using Y-line, Mitochondrial,
Autosomal and X Chromosomal Testing Data Combined with Pedigree Analysis

Roberta Estes

Abstract

As a project administrator of several historically based genetic genealog@gtprguch as the Lost
Colony, Cumberland Gap, Melungeon, Carolina Native Heritage and Hatteras Island projects which
involve thousands of participants, | routinely receive questions from individuals who have an oral
history of Native American heritage amebuld like to use genetic genealogical tools to prove, or
disprove, their oral history. This paper documents the various discovery steps and processes using
different types of DNA testing for a typical individual participant and appropriate family memiter

carry an oral Native history combined with genealogical evidence that has been forthcoming during the

elapsed years since genetic testing for genealogy first because available.

Each test along with

associated benefits and detriments are discusseaition to the analysis of minority ancestry. The
conclusion combines the information from all the various tests, pedigree analysis and genealogical
evidence, discussing which tests are beneficial and most accurate, and which ones are not useful, and

why.
Oral History

Oral history is an important component of genealogical
research. For most people, it's where they begin their
search. | 6ve been
years in relation to the various projects | administer,
genealogy and me | i ent s . | 6ve
history tends to be relatively accurate for-32
generations. After that, parts of the story are preserved,
but the generations, individuals and timeline are often
askew. For example, most people know their
grandparerst , but generally
grandparents, so the stories of their giggrandparents
generation are conveyed second hand through either their
parents or their grandparents.

Memories fail people, and the essence of the story about
Indian ancetry may be accurate, but who and in which
generation may have been forgotten or only partially
remembered. With each ensuingngration, more detail

is lostuntil only the primary topic itself is remembered
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accurately, that the family has Indian ancestry. In the
hundreals of people | have worked with, | have yet to find

wor Ki n g ong petstn whoseaancestor that theyylgohft o rwama niyf U

bl oo d e dactuallydwas Native as proven by either

di sDtA erdéradidiashal gerrealdgy. bleedldss to say, people

are often very disappointed.

DNA is often our only path to unravel the truth, as Indian
ancestry was hidden in the 1800s and early 1900s due to

-d 0 n Olaws that dabeledt amyomer withgind@am heritage as a

fiperson of color o, meaning b
stated, Anot whit eoame thdl ong
discriminatory practices of that tirhe

Native American History

Many American families carry oral histories of Native
American heritage. Most often, we think of either the
Western tribes who still reside in or near their indigenous
homes, or he Cherokee who were displaced in the
1830s, forced to march from Appalachia to Oklahoma in
the dead of winter, an event subsequently known as the
Trail of Tearé.

In truth, the history of Native American heritage in North
America is much, much more cotap. It is probable
that many of the people who carry oral history of

! http://en.wikipedia.org/wiki/Race_in_the_United_States
2 http://en.wikipedia.org/wiki/Trail_of_Tears
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ACherokee heritageodo are
other than the Cherokee, at least initially. The Cherokee
were well known for accepting remnants of other tribes
whose membersna numbers had been decimated by
disease or war. Sometimes alliances were created for
mutual protection or benefit.

The Cherokees were not the only tribe in the Eastern
United States. The Eastern seaboard was widely
populated by varying tribes, somdated and affiliated,
and some not. There were in fact three major language
groupings, Algonquin, Souian and Iroquoian scattered
throughout the Eastern seaboard northward into Canada,
westward to Appalachia and south to the Gulf of
Mexico®.

People from Arica were also imported very early, often,
but not always, as slaves. Jamestown shows evidence of
individuals of African heritage as early as 1619. Those
who were later brought specifically as slaves sometimes
ran away, escaping into the Native popuaati
Conversely, eastern seaboard Indians were often taken or
sold by defeating tribes as well as colonists and traders
into slavery.

In the early years of settlement, European women were
scarce. Some men immigrated with wives and families,
but most did not, and few women came alone.
Therefore, with nature taking its course, it is not
unreasonable to surmise that many of the early settlers
traded with, worked alongside and married into
indigenous families, especially immigrants who were not
wealthy. Walthy individuals traveled back and forth
across the Atlantic and could bring a bride on a
subsequent journey.

What does this mean to the family historian who is trying
to prove their genealogy and understand better just who
they are and where they coirfnem?

If a family has a longstanding oral history of Native
American heritage, it is probably true at some level.

Hi storically, Nati ve peopl
whitebo whi ch severely I
prevented) their ability to function dsee people with

equal rights. This means t

could not vote, own land, bear arms nor attend schools
along with white people, if at all.

Furthermore, laws varied and how much 4vdnte

heritage

i nfamous fone dropo rule

® Where Have All the Indians GoneNative American Eastern
Seaboard Dispersal, Genegy and DNA in Relation to Sir Walter
Raleigh's Lost Colony of Roanoke (JOGG 2009 Vol 5,#2) Estes

4 Indian Shvery in Colonial America, (2009) by Alan Gallay,
University of Nebraska Press
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essence, as soon as individuals could become or pass for
Awhiteo they di d. It was
advantageous. lis not unusual to find a family who

moved from one location to another, generally westward,

and while they were classified as mulatto in their old

home, they were white in their new location.

Generally there were only three or sometimes four
classificatims available, white, negro or black, mulatto

and Indian. Sometimes Indian was a good thing to be,
because in colonial states, reservation or tribally
affiliated I ndi ans werenot t

means their existence in a particular area oftemtwe
unrecorded. Oof t en, poor fAfre
taxed either because they lived and worked on someone
el sebs |l and and they had
their poverty and resulting lack of records, they became
invisible to the genealogist.

not |

Any classification other than white meant in terms of
social and legal status that these people were lesser
citizens. Therefore, Native American or African heritage
that was not visually obvious was hidden and sometimes
renamed to much less emotionallydasocially charged
monikers, such as Black Dutch, Black Irish and possibly
also Portuguese. In Hawkins and Hancock County, Tn,
the Melungeons were also prevalent and have proven to
be a genetically triacially admixed grou} although the
term Melungeoriended to be a social epithet, a label one
may have used to refer to darker neighbors, but never to
describe one's own family.

For genealogists who are fortunate, there are records
confirming their Native heritage, such as the Dawes
Rolls® and other legatlocuments. More often, there are
only hints, if even that, such as a census where an
ancestor is listed as mulatto, or some other document that
suggests their mixed heritage. Most often though, the
stories are very vague and were suppressed for
generains. References may be oral or found in old
lgtters,pg VR DypRortipg; dacymentation is;ofien
Fﬂﬁsqn% hysigal traifs ass 9'8tﬂﬁjewfth Natve h_erltage,
the most common and readily apparent of which are
have! shaped,ingigors,may be preSent ¢
Many times, it was the woman of the couple who was
admixed initially, of course leading to admixed children,

coloro of

% Fall 2009, Melungeon Historical Society

es . .

6 Firlal Rofls 8t i CitizehSafl Fretdméh bt BerFive EifizBUGndiah Me S
Tribes, National Archives,
http://www.archives.gov/genealogy/tutorial/dawes/

7 University of llinois at Chicago, School of Oral Science, 2009,

Hominid Evolution, Dental Anthropology, and Human Variation, Non

Metric Variation in Tooth Form
http://www.uic.edu/classes/osci/#680/10_1NorMetric.htm
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but with 50% less admixture than their mixed parent. It
was much more common for a male of European stock to
intermarry with Native or admixed womerather than
the other way around.

This means to genetic genealogists today, that they are
likely to meet with frustration when attempting to
document Native heritage in both male and female lines.
Because this process is both time consuming and often
frustrating due to their inability to locate a suitable Y
line or mitochondrial DNA candidate for critical lines,
many genetic genealogists turn to autosomal DNA
testing with the hope of confirming their Native heritage.

The process of proving Native Heg can use many
tools in the genetic genealogists toolbox, beginning with
the standard Y chromosomal and mitochondrial DNA
tests.

Creating a DNA Pedigree Chart

The only tools available to the genetic genealogist that
answer the question of Native antrggdefinitively, and
provide the exact line, are the Y chromosomal and
mitochondrial DNA tests. In both cases, the haplogroup
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assignment will determine whether the paternal or
maternal line being tested is Native, African, Indo
European or Asian. In sme cases, these haplogroups
overlap to some extent, but the Native American
haplogroups are definitive, with one exceptioBoubt
about the ethnic assotisn of haplogroup Qla3
remains

The first step in evaluating Native heritage is to create a
DNA pedgree chart. Using a color coded template that
will assist the individual in determining both Y
chromosomal and mitochondrial lineage, | suggest that
they overlay their genealogical information onto the
template for planning purposes. This allows the
paticipant to focus on the lines most likely to have
Native ancestry and to eliminate others from
consideration.

To assist my clients in this endeavor, | constructed a

color coded pedigree chart (Fig. 1) that | encourage them

to use in order to identify apgpriate individuals to test

or who have perhaps tested already in surname projects.
On the chart, squares are male and ovals are female lines.

Identifying appropriate individuals to test for various Y

0 9) Q
Greal Great

Grandmother
J

Great
Grandmother

Grandim(hef

Brother  Sisler

Fig. 1: Color Coded Pedigree Chart
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chromosomal (Mine) and mitochondrial (MtDNA)
matenal lines is relatively easy using the DNA pedigree
chart, allowing the participant to move backward in time,
up the chart, until a line can be found with appropriate
living descendants. In the case ofliive testing, those
descendants would be males rgarg the family
surname, and in the case of mitochondrial lines, it would
be a living descendant, male or female, who has
descended from the woman in question through only
females.

Males
1 Carry Y-line DNA inherited from their father
1 Represented by blusoxes on the pedigree chart
1 Passthe Y chromosome from father to son
i The Y chromosome is what makes a male, male
1 Carry mitochondrial DNA inherited from their

mother

1 Don't pass their mitochondrial DNA on to their
children (their wives contribute mtDNA toeh
children.)

I Y-line DNA is not admixed with any DNA
from the mother

Females

Carry only mitochondrial DNA, not Yine
Represented by the ovals on the pedigree chart
Pass their mtDNA to children of both sexes
Only female children pass it on

MtDNA is not almixed with any DNA from the
father

=A =4 =4 -4 A

Given the above, the blue father carries the bldng&
DNA of his father, but he also carries the pink mtDNA
of his mother. If he is living, he can test for both. If he
has died, then another individual descenddg thmough
females from any of the individuals designated by pink
ovals can be tested for the same mtDNA that the father
carried. These are known as proxy or surrogate tests,
where another individual
whose DNA one would likéo test. When searching for
Native ancestors, it is necessary to find various family
members to proxy test for each genetic line.

Y-Line Native Haplogroups

Using the DNA Pedigree chart as a reference, if the
belief is that the father's paternal linetlig line carrying

the Native heritage, the brother or father would be
appropriate candidates to test. Results of Y
chromosomal testing are straightforward and definitive
in terms of haplogroup results. Haplogroups Qla3a
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(M3) and subgroufsand C3b(P39)are the only Native
American haplogroups, with the possible exception of
haplogroup Q1a3 which is as yet indeterminate. ‘8NP
testing is required in order to determine the full
haplogroup designation.

Mitochondrial DNA Native Haplogroups

Using the DNA pedigree chart as a reference, if the
maternal line is believed to carry Native heritage, either
the brother, sister or the mother would be appropriate to
test. Native American mitochondrial DNA haplogroups
are limited to 5 main haplogroups, A, B, Cald X and
within those, 15 subgroups: A2, A2a, A2b, B2, Clb,
Clc, Cld, C1d1, C4c, D1, D2a, D3, D4h3a, X2a, and
X2g.* There is no known haplogroup overlap outside of
the Americas with the possible exception of Northeastern
Asia. For those with traditi@h American genealogy,
without any East Asian ancestors, the haplogroup will be
a definitive identifier of Native ancestral origins. Full
sequence testing is required to determine the full
haplogroup designation.

Further Mitochondrial and Y -Line Testing

If the expected ancestor does not produce a Native
haplogroup, moving on up that particular line to test
contributing lines is the next step. For example, if the
maternal line, the red ovals, did not produce a Native
haplogroup, the next step would be test the
individual's contributing lines, such as the mother's
father, Mr. Black or the grandmother's father, Mr.
Orange. The goal with this testing is to test until the
pedigree chart of the various ancestors has been
completed. One by one, each angegiains a genetic
identity and the Native ancestor will either be identified,
eliminated as a possibility, or the participant will
eventually run out of ancestors with descendants that can
be located to proxy test.

t ergid i$ thelpbit at Rvhich t@ny Schs®l gehndhiBgistB € F S O T

become frustrated and turn to autosomal testing in an

8 Subgroups Q1a3al, Qla3a2 and Qla3a3 have only been found in
South America.

9 Stephen L. Zegura, Tatiana M. Karafet, Lev A. Zhivotovsky, and
Michael F. Hammer, "HiglResolution SNPs and Microsatellite
Haplotypes Point to a SingldRecent Entry of Native American Y
Chromosomes into the Americadylolecular Biology and Evolution
21(1):164175. 2004

0 SNP=single nucleotide polymorphism. This type of testing is
available by individual SNP or grouped by haplogroup from Family
Tree DNAthrough their deep clade tests for existing customers.

™ The Initial Peopling of the Americas: A Growing Number of
Founding Mitochondrial Genomes from Beringia, 2010, Genome
Research, Perego et al.
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attempt to obtain an answer to the question that has w g Q E ) '
remained elusive. / Greal Great
0l Grea

Autosomal DNA Testing Grand;nolhet

Unlike Y-line and mtDNA testing where the DNA of the
father or mother is passed to théspfing unmixed with

that of the other parent, autosomal testing tests portions . Q U
of the DNA of an individual that they receive from both Greal
parents. As the field of genetic genealogy has moved Grandmather

forward, research indicates that certain markers are
found in higler or lower frequencies in different ethnic
or geographic populations.

For example, if someone has the Duffy Null allele, or Grandmother '
genetic marker, we know they positively have African
admi xtur e. We donodt know how much AT rican

admixture, or from which line,rowhen that individual
with African roots entered their family tree, but we know
for sure they existed.

Attempting to determine the population frequency of -

varying markers and what that means relative to other

populations is the key to this analysis. Fenarkers are

simply present or absent in populations, but are found in

varying frequencies. Some populations are widely

studied in the research literature, and others are virtually Sisler

untouched. The process of compiling this information in

a meaningful marer so that it can be analyzed is a Fig. 2: Maternal Inheritance
formidable task, as the information is often found in

nearly inaccessible academic and forensic research Before discussing the various kinds of autosomal tests
publications. l'tdos difficuhdwhdto dRéEGTN Merd swomedddes| ddi

DNA analysis of 29 individuals in a small village in autosomal inheritance process and how it really works.
northern ltaly is, for example, representative of that

village as a whole, of northern Italy, or more broadly for Inheritance - Passing of Autosomal DNA from
all of Italy as a whole. s it representative of Italy today Parents to Children
or Italy historically? These and other similar questions

have to be answered fulbefore the data from autosomal ~ Autosomal DNA is the DNA contributed by both parents
testing can be useful and reliable. to each child which excludes the dhromosome and

mitochondrial DNA. A female child receives an X
I'f the DNA tests being-per tHomddentk fréhr efch Parent Brid NS ciRumstahce,
line, then they are autosomal tests, meaning they are the X chromosome is recombined the same fashion as
performed on the balance of the DNA contributed by  autosomal DNA. The X chromosome will be discussed
both parents to their OffSpring in a later section.
Everyone knowshat you inherit half of your DNA from
your mother and half from your father. While this is
true, it does not mean that you receive 25% of your DNA
from each grandparent.
renot. sur e

Autosomal DNA testing has some unique challenges to
overcome. Scientists are still learning about how DNA

is passed and recombined. Therefore, we are trying to
measure something that we a
be passed from parent to child. eWknow children
receive 50% of their DNA from each parent, but we also
know that the grandparents DNA is not passed in 25%
increments to each child. In many cases, DNA is passed

in bundles. We are trying to measure values that appear
with more or less &quency in various populations and

we are trying to ascertain if the values reported in We
scientific literature are relevant for entire populations or
geographies.

how is selected tc

While each child doesn the averageeceive 25% from
each grandparent, the actuahéritance pattern varies
much more than that and each sibling may receive far
more, or less, than 25% of their markers from any
grandparent.

donodt understand today ho
selected to be passed to children. Each parent receives
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50% from each of his or her parents, but how this is  of African blacks?. This marker could have entered the
combined and reduced t o t heDNApalbréedchatt Wwith & grandmothest whe eadriedtthe e a c
child is unknown. Every individual has 2 chromosomes  allele but hacho obvious visible African ancestral traits,
in each pair, one from each parent, but their DNA  or from a parent who might have been born in Africa and
recombines to createtobane fisrvisiblyoAfricarh rTloerDoffy dluli @llele, which is just
passed to each of their children. one marker, could have been passed in the inheritance of

DNA for many generations, far after anigible physical
Some figroupso of geneti c maAfrieanitraits haa rdisappeared,eor it coald bet anegy @ft h e r
and you may wind up with more or less genetic material many African traits passed from parent to child. It is
from one of your grandparents. In time, certain genetic  also possible that an individual who is admixed, whether
Atraitso wild.l be | oilehotih n sthep&novd it sr met,nadda physisally applears to be of
ot her s. Therefore, y o u ¢ aAfrican debceny, &isrost theaDuffy INalllallele sorheplacé t a n ¢
percentages by using the 50% rule. This means that if along the line in recombination and transmission.
your father was 50% Native American, you are not ) )
necessarily 25%, genetically speaking. You may receive  T1he relevance of the Duffy Null allele is determined by

10% of his Native genes anduyr sibling may receive the number of other #AAfrican
40%. high quantity. If there are few other African markers,

then African ancestry was likely further back in time. If
The following diagram, The Rainbow Shuffle, (Fig. 3) there are many, then African ancestry was likely more
shows that child 1 receives 0n|y one A from Grandpa A recent. These statistical calculations are how the
but three Bs from Grandma B. In the next generation, ~importance of autosomal markers is determined and how
child 1 is less likely to pass on the A to their children and ~ Percentages or estimates of ethnieitg calculated.
more likely to pass on a copy of B. Child 2, by
comparison, is more likely to pass on an A than their

single copy of B

Any one allele or marker can be lost permanently in any
generation. Each child receives one gene from each

parent . In the example bel ov
kers A B he f h
Letos use the Duffy Null afqegdercic pakers fand,and fofeer Cangfy .
Duffy Null allele is found only in African populations,
and is therefore an importt informative marker to 1 The Duffy Blood Group NCEI 2009
determine African heritage. ~Currently this marker i pp./mww.ncbi.nim.nih.gov/bookshelt/br.fogizbook=rbcantigen&part
found in about 68% of American blacks and irl88% =ch09Duffy
LAN/A
F X P AN h
Grandpa A Grandma B GrandpaC GrandmaD
AAAAAAAA
+Y BBBBBBEB + mt CCCCCCCC +Y DDDDDDDD + mt
Dad AAAABBEB +Y + mt Mom CCCCDDDD + mt

. 1 -Child ABBBCDDD + Y + mt
A=African

B=Native American 2 - Child AAABCCCD + mt Next Generation???

C&D = European .
3 -Child AABBCCDD + Y + mt

Fig. 3: The Rainbow Shuffle
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Mother Father

| | (.
Markers: A B C D
Child 171 Aand C
Child 27 Aand D
Child 31 Band C

Child 47 Band D

You can see that half the children receivedDhmarker,

but each inheritance event was a random recombination
of the markers. It is also possible that none of the
children would receive the D marker, or all of them
would receive it. Statistically speaking, half will receive
the marker, but statisscand individual inheritance are
two different things. Random recombination is the
reason why siblings who take autosomal tests sometimes
show significantly different results.

You can also see how a marker that is very old
ancestrally, meaning introdutenany many generations
ago, could be absent in one entire descendant line and
present in another line.

From the above examples, we see that we have two
variables that we need to deal with when attempting to
use autosomal DNA for genealogy.

First, we red to take into consideration inheritance
patterns whi ch we canodt
without testing several descendant lines. So, in essence,
we can only deal with, and test, what we personally carry
today as our genetic inheritance.

The secondariable is determining population frequency
for a particular marker and understanding its significance
to us through comparative population genetics.

This is why autosomal testing can give us important
hints, but in some c asThes
results are highly subjective today, but increase in
accuracy as more markers are used and research is
completed, compiled, published and analyzed.

Pedigree Analysis- What Do | Really Know About
My Genealogy?

This question seems odd, but the msx of analyzing
genetic genealogy, especially autosomal DNA has
caused me to look at genealogy from a different
perspective and to evaluate what is definitively known
using traditional genealogical research methods.

Journal of Genetic Genealogywww.jogg.info 7
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Using a pedigree chart generated by nealogy
softwaré® a summary spreadsheet was created recording
the ancestry contributiopercent by location from both
parents by determining the contributed percent of the
oldest ancestor in each line. Table 1, as an example,
shows the "end line" answr, the percentage of DNA
contributed by that ancestor, and their heritage, if known.

The goal of this methodology is to determine, by
geographic location, how much of the participants DNA
is positively accounted for, and how much could be of
Native ancestry, and in what lines it could occur.

Using the pedigree analysis method described above, our
participant's geographic origins totateashown in Table

2. In broader categories, and combining those that are
similar, we find the results in Table 3.

Now that we know what the majority ancestry looks like
and any minority ancestry
a look at the various types of autosomal testing available.

Low Marker Resolution Tests

The first genealogical autosomal test to enter the
martketplace was a test using 71 markers to determine
ethnicity percentages. Today, with tests available that
scan half a million markers, these older test are grouped
together as Low Marker Resolution Tests because they
dver¢ frst genemadon tests that assgmpacatively few vy

markers. They are the DNAPrint test, Omnipop which

uses the CODIS markers and DNATTribes.

DNA Print
In 2003, DNA Print Genomics introduced the DNA Print

test, the results of which would tell the participant what
percentages of 4 ethnigoups their DNA carried.

i sThecparticipantt eesuisdveré reported dsi a b | e 0 .

Indo-European: 75%
EastAsian: 15%
Native American: 10%
African: 0%

E R ]

One confusing aspect of this report was the Bagin
component which was higher than the Native American
componeh The participant has no East Asian heritage.
After discussing this situation with the scientists at
DNAPrint Genomics, it was determined that the East

13| use Personal Ancestral File, available free from the Church of Jesus
Christ of Later Day Saints welbsj but all genealogy software has the
ability to generate a pedigree chamww.familysearch.org
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End Line Ancestor German Unknown English European Native  Scotland Wales Holland
Jacob Lentz 3.125
Fredericka Moselman 3.125

Nabby (poss Curtis) 3.125
Abraham Estes 0.1954
Table 1
Geographic Origins Percent of DNA Comments
Contribution
German 23.0228
Probaby German 0.7813
Unknown 17.1889 These individuals have surnames but their heritage
unknown®*
English 6.2024
Probably English 4.1022
European by DNA 6.8362 Surname and DNA are both European, but the
European location is unknown.
British Isles 2.344
Possibly Native American 0.049
Native American 0.2443
Scotland 4.1018
Wales 0.3907
Holland 14.5511
Ireland 2.9299
Probably British 2.5394
Turkish .0031
Probably French 1.7764
French 4.8349
Switzerland .7813
Total 92.6797
Total known 75.4908 Total less the unknown category above
Total Unknown 24.5092 Includes unknown category with surnames and all
others not accounted for.
Table 2
Geography Percent
Germany 23.8041
British Isles 22.6104
Holland 14,5511
Europearby DNA 6.8362
France 6.6113
Switzerland .7813
Native American .2933
Turkish .0031
Table 3

1 The ethnic heritage of several line could probably be inferred by surname or ethnicity of marriage panvearer H have avoided the temptation to
make inferences within the United States, as the Native or African ancestry may well lie with one of these ancestome ifhése the perfect
candidates and to eliminate them from consideration by inferriggs would be a disservice.
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Asian and the Native American were actually reflecting Group Reported | As Low As High

the same heritage, Native American, and the values % As (10%) | As (10%)

should be combined. This made sense given that the | Indo European 75 65 85

American Indians migrated from Asia between 12,000 EastAsian 15 5 25

and 15,000 years afjo Native 10 0 0
American

DNAPrint version 2.0 utilized 71 Ancestral Informative African 0 0 10

Markers (AIMs). Version 2.5 of the test introduced

some years later referenced 175 markers. Table 4

Version 2.0 results were algtelivered with a triangle

Earlier resultscould potentially have the results listed in

chart that showed the various confidence levels shown as  Taple 5 using 15% variance.

bands. These confidence levels sparked a great deal of

heated debate on the Geneal@yA Rootsweb list. Group Reported | As Low | As High
Some individuals felt that these results were right in line % As (15%) | As (15%)
with their known genealogy and others received Indo European 75 60 90
surprising results in both directions. For our participant, EastAsian 15 0 30
55% Amsrlc?tnhlr)man selemed quite high given what was Native American 10 0 25

nown about their genealogy. African 0 0 15
The black, blue and yellow circles shown in Figure 4 are Tables

confidence Bnds. This means that while the most likely
result is the red dot which represents the values provided
in the report, the results can indeed fall anyplace within
the confidence bands. These values are calculated to be
between 2 and 10 times less likehah the red dot, but

are possible nonethelé&s This variance is known as
statistical noise.

According to the documentation provided by DNAPrint,

it is not possible that the participant's Native American or
East Asian percent is zero, because the confidence band
does not reach below the zero point which is the bottom
left corner of the triangle

For consumers, the important information delivered by

this product was the actual ethnic percentages. The
guestion became whether this technology was mature
enough to deliver a reliable and reasonable product to the
consumer ? L et & guedtianlowsidaof | o0 o k
the science of the situation and from the genealogical
perspective.

Customer satisfaction with the product seemed to often
be driven by whether or not the expected or desired
result was obtained.

Later versions of this testdtuded bar graphs with the

percent graphed and the confidence range displayed in
percent as well. Confidence range values were often as
high as 15%. Values reported at zero (such as the
African value in the example shown) are often given a
+5% range. OWously, one cannot go below zero, so I'n |lavmands. ter S . i ca
zero values are often showr} s pr%(epgssi blg)?e g:/"c@b . 5?{ h%h.gﬁ

a
; ) he rcenta ri ance givel
0
giyt;fezz’ers or 10 times less likely to be 5% than they donét kn o wou for hematicallya t dhis

case, the variance could be based on variables like the
lack of population normalization, a small sample size or
other unknown quantities such as variability in the
measurements of the occurrence rates of specific allelic
values within populations.

What is Statistical Noise?

Most results typically have a 10% variance, especially
the later results. Applying thi® the participant results,
they could have the ranges of the various ethnic heritages
using the 10% variance, as shown in Table 4.

To demonstrate these concept
sampling of a population that is supposed to represent
people in Michigan. The sampler tests 50 people in
Detroit. Questions that give rise to statistical noise are
guestions like whether the 50 people who were tested in
Detroit are actually representative of the entire state of
Michigan? Are they representative of even the City of
Detroit itself? The answer could be no in both cases

> perego et alThe Phylogeny of the Four Pakmerican MtDNA
Haplogroups: Implications for Evolutionary and Disease Stu(R€88
PLoS ONE) and Fagundez et Mijtochondrial Population Genomics
Supports a Single P+€lovis Origin with a Coastal Route for the
Peopling of the Americg®008, American Journal of Human Genetics)
16 http://archiver.rootsweb.ancestry.com/bisi/search

¥ This information is documeed in the AncestrybyDNA User Manual
(no version, no date) delivered with the product.

18 This information is documented in the AncestrybyDNA User Manual
(no version, no date).
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78 %
15 %

INDO-EUROPEAN
EAST-ASIAN =
NATIVE-AMERICAN

-3
o 2]

I =
D o o
8 g 3
/ Bt g g

NATIVE-AMERICAN

INDO-EURCPEAN

EAST-ASIAN

& The red dot is your most likely outcome from the DNAPrint test.

«  Between the red dot and the gray line are your values that are possible but are 2 times less likely than the red dot.
Between the gray line and the biue line are your values that are possible but are 5 times less likely than the red dot.
Between the blue line and the yellow line are your values that are possible but are 10 times less likely than the red dot.

Figure 4: DNAPrint TesResults

depending on which neighborhood the sampler visited.
If the sample size is small and localized, the greater the
doubt about the relevance of that sample to the larger
area being measured, in this case, Michigan, and that
doubt has to be transtad mathematically into a plus or
minus number.

Why Does Sample Size Matter?

Using our illustration where we are sampling in

Michigan, a larger sample size gives any DNA (or
statistical) anomaly the opportunity to become
normalized by virtue of a largesample size. For

example, if 50 people are sampled in Detroit in the
Polish ethnic neighborhood, and they happen to all be
related within a few generations (a situation unknown to
the sampler and possibly also to the participants

Journal of Genetic Genealogywww.jogg.info 10

themselves), one mighteN obtain a falsely high reading
on a few particular DNA locations that are prevalent in
the Polish or Polish/Detroit population. Extrapolating
this information to apply to all of Michigan would cause
faulty conclusions that Michigan people have a palar
value at a particular location, when that is not the case.

On the other hand, if 5000 people were sampled from all
over Michigan (preferably in proportion to their
population distribution), the elevated values for the 50
people from the Detroit Hish neighborhood would
become just 1% of the group and their elevated numbers
would not skew the data for the entire population of
Michigan®.

9 This is known as the Bernouli principle which is often referred to as
t he dfl aawerageso. The Bernouli
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Obviously researchers attempt to deal with this issue, but
many times the data they have to work with is data
collected by others and published in medical, forensic,
research or academic publications and the circumstances
surrounding the data collection may not be entirely
known. How does this affect genealogy?

Genealogy and Statistical Noise

As a genealogist, thguestion unable to be answered
from the DNA Print test is whether or not the results are
meaningful to the participant's research. In the pedigree
chart in Figure 5 the percentage of DNA that is
contributed by each generational ancestor, on average, is
shown in Figure 5.

Most people know their grandparents and some know
their great grandparents. If any of those individuals were
descended from a specific ethnic group, the oral history
would be readily available. As we can see in the chart
above, our grat grandparents contribute 12.5% each (on
average) to our genetic makeup. We can also see that

term results for random events. Results are very reliable with many
events, and not reliable with few events. This is best illustrated by coin
flips where as the number of flips increase, thenulative frequency
reaches 50%, but when few flips are involved, the frequency of heads
to tails is seldom equal. The Bernouli principle is applicable to
population samples.

Journal of Genét Genealogy, 6(1), 2010

10% or 15% statistical noise falls on either side of our
greatgrandparents generation, making minority ancestral
percentages greater than-18% questionable.

Applying this to our participant's example situation,

using the pedigree chart below, 25% Native American
would equate to one grandparent or two great
grandparents or 4 gregteat grandparents. Given that

the mothero6s ancestwithonlyas
one unknown line (the Lore male line shown in orange in
Figure 6), this scenario seemed highly unlikely as the
entire Native contribution had to have been contributed
by the father ds | ignamglparentsHad &
been Native, that situan would certainly have been a

known or discussed fact within the family

Unfortunately, this calls into question the credibility of
this particular test. Adding or subtracting the statistical
noise component only makes things worse, given that the
amoun of Native ancestry could increase to a total of
40% or decrease to as low as 10%. This range means
that the participant could have one great grandparent
who was almost entirely Native (10%) or that both of the
Estes side grandparents (who contributedgproximate

total of 50% of the participants DNA) were nearly
entirely Native (40%) which is known to be untrue.

umr\@
E Xpr AIN

Grandfather

2

!6.25% .
i %.25% r6.25 b

| 10%

12.5%
Greal
Grandfather

25% r

50%

Father
L

ERERERERss

12.5% 12.5% 12.5%5‘,“[
15% Grandmather
r 25%

Grandimlhu

Brother  Sigler

Figure 5: Statistical Noise
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Estes R1b Vannoy 12b1Crumley J*Bolton R1b _ LoreR1b Drechsel Jic
% . F . g Q
Greal Greal Ferbrda Greal Great
Grandfather Dpdson I | Hil | Grandmthar
LazarysEstes R1b Boltgn R1b Ferverda LordR1b  Kirsch J1c

Elizabeth) Vannoy J*

0 ] ? - o .

Great
| Grandmathet

! Ferv%rda Lord Jic

0 g

r r Gramimlhaf
Estes R1b Ferverda Jlc

Father B
L |
Brother  Sig

Figure 6: Example Pedigree Chart

Looking at this another way using generation length and By 1870, there were very few, if any, American Indian
history puts this situation into better perspective. people from tribes originally located east of the

Mississippi who were not admixed withubpean or

Assuming an average age of 50 for a genealogist, and an African ancestors, although they might have been
average generation length of 30 years, this extrapolates unaware of that fact if the admixture occurred several

to the following information: generations previously. The least admixed individuals
were on reservations by 1870 or living in the west.

1 Current genealogis$tborn about 1960 Some Indians or their descendaliting in the east were

1 Parents born about 1930 admixed enough to have eluded or avoided removal in

1 Grandparentsi born about 1900 (the the 1830s, 2 generations earlier.
genealogist probably knew them) _

1 Greatgrandparent$ born about 1870 (the By the greagrandparents generation, we are now at the
geneal ogi st probably &~3¥mieyel, weligwginthe statskeal nqisg fange, but
their parents and grandparents talked about also within the timeframe Whe_re wehould receive at _
them) least some fragments of oral history. The 1850 census is

1 Greatgrandparents born about 1840 (the beneficial at this point, as we can determine where

genealogs t definitely di drﬁl%vimt aRCFiSH)W livedy,ifs tfﬂﬁy were on a reservation,

but probably knows who they were an i hey were considered
genealogically as their grandparents knew such as blaclor mulatto, as many admixed American

them) Indians were labeled.
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ancestry are by necessity | o| EstesRlb Vannoy 12b1Crumley J*
of Tear s o, often to the trib
the r2coolonists, wars and éiase before the Revolutionary J
Wa

Greal Graal

Remnants of those tribes intermarried with whites and Grandfather Dpdson
free people of color as well as joining the tribes still
existent, such as the Cherokees and Creeks who were
later removed in the 1830s.

nTra|

Most people who seek to discover their Native American
i\ ated

LazarysEstes R1b

B
Unfortunately, on the gemlogy chart, this takes us back Elizabett] Van noy J
another two generations to ancestors born in 1810 and in .
1780. Respectively, we carry an average of 3.125% and
1.56% of their DNA. The next generation back, born in Greal
1750 before the Revolutionary War, we carry less than
1%, on average, of their individual DNA. Gfﬂﬂqmmﬂr

ltds no wonder t hat the aut ch a
difficult time finding traces of our Native ancestors. Estds Rlb
Unfortunately, because of the way DNA is recombined
and transmitted generation to generation, we simply
can 6t unl ock those sect lieets ea Y

and mtDNA testing. Grandlalhe
randralnar
|

Lazarus Estes and his wife Elizabeth Vannoy are shown
in Figure 7 in blue and burgundy. Elizabeth was
originally given as the participant's Native ancestor Figure 7: Pedigree Chart

through oral history, huadditional information from

Elizabeth's mot her 6s f a mi Nayive bhsedn@n thei time iam ddcatiah, althobga tan
El'i zabet hés Native ancest oappropdat DNA kandidatgibyetifededentifiedot her |

Phoebe Crumleybs, i ne. This new information seemed
particularly credible, sinddg tmi fagameEl iabevaddegir aade
story emerged &im two independent lines of the family she would only have provided 1.56% of the DNA carried

with no knowledge of each other, diverging in Phoebe by our participant (assuming 50% transmission in every
Cruml eyb6s parents6 gener at iganeration)y a mumber nitgat Hardly dpprbéatheny e n t

states. Phoebe Crumleyds numberimthesrange®ihnidboiobthetmod likedy.239%2 5 %
DNA each to our participant. reported by DNAPrint.
An appropriate mitochondrialDNA candidate to Obviously, the percentage our participant's Native

represent Elizabeth Vannoy was eventually found, and heritage could be and probably is a combination of
Elizabeth Vannoy6s mit oc h o rcahtributiohs frolmeveral ancesto@s.pl ogr oup
J*.  Haplogroup J is not a founding Native American

mitochondrial haplogroup. During this discovery proceseyr participant's moth&r
who is of primarily German heritage also took the DNA
Elizabeth's Vannoy genealogy is relatively well y&n, Print test and was surprised that the results indicated

leaving little room for a Native ancestor. Therefore, we  some level of Native heritage. Her results were:
have focused on her mother s C¢ ulndoEuwopean: 3% where there

are women without surnames that have potential to be 1 East Asian: 7%
1 Native American: 2%
% Where Have All the Indians Gone? What We Know and What We 9 African: 0%

Dondt ab édmericarNEasternvSeaboard Dispersal, Genealogy

and DNA by Roberta Estes (2009), Journal of Genetic Genealogy, fall . , . . .
2009, Vol 5 #2http://www.jogg.info/52/index.htm Given the mother's German heritage, it was initially

assumed that her Asian and Native percentages were

2 Native American mitochondrial fawler haplogroups are A, B, C, D

and X2a. 2 participant's father is deceased
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either noise or possibly relics of the Hufiberitage in
Germany circa 400 AD or Magyar invasion of Hungary
and parts of Germafcirca 900 AD. Howeverher
elusive Lore (surname) brick wall fell and the Lore line
turns out to be the Acadian Lord family and indeed, there
is one female line genetically proven to be Native and
another documented as such, but as yet genetically
unproven. However, the provédime is 11 generations
back in the participant's pedigree chart, contributing less
than 1% to her DNA, .1954% actually. Together the two
lines combined represent .2443% of her DNA.

There are four possible scenarios that explains these
results:

1 The Mother had significantly more Native
ancestry than we are aware of which would
have all been confined to her Acadian line
which in total contributed no more than 6.25%
of her ancestry. The rest of her ancestry {8 19
century German and Dutch.

T The Mo t h ean @rgestr§ ésr pmoviding
some amount of Asian ancestry.

T AFal se positivebo
received from the DNA Print test.

1 All or part of her Native American/East Asian
results is statistical noise.

DNA

DNA Print Genomics is no longer a functioning
commpany, having been sold and the subsequent company
then becoming bankrupt, but the test is now being
remarketed by another firrfr

As we discussed, DNA Print uses a proprietary set of
autosomal markers known as Ancestry Informative
Markers (AIMSY®.  An acestryinformative marker
(AIM) is a set of marker values which exhibits
substantially different frequencies between populations
from different geographical regions. By using a number
of AIMs one can estimate the geographical origins of the
ancestors oéin individual and ascertain what proportion
of ancestry is derived from each geographical region,
although for any measure of accuracy, both a very large
number of markers would need to be used and the
reference populations would need to be very balanced
worldwide and substantive in number. Another type of
autosomal DNA testing exists as well which uses a
different set of markers.

CODIS Markers

2 http://en.wikipedia.org/wiki/Huns

2 http://www.geocites.com/egfrothos/magyars/magyars.htmlso
Medieval Germanpy John M. Jeep

% The test, originally called the DNA Print test is currently called the
"Ancestry DNA Test" and is currently (July 2010) being sold by DDC,
the DNA Diagnostics Centérttp://www.ancestrybydna.com/ancestry
by-dna.php

26 http://en.wikipedia.org/wiki/Ancestrinformative_marker
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CODIS (Combined DNA Index System) markers are a
standardized set of 15 autosomal marKeestablished
by the FBI. They are used for paternity and siblingship
testing and additionally by police departments and
forensics labs for identification. The markers employed
in these tests are selected specificallydifierentiate
between people in order to identify them iindually,

not to find common markers to place them in ethnic
groups.

Figure 8 providesan example of what raw Codis test
results look like. They are very similar from any lab.

Codis marker testing is available at Family Tree DNA as
a standalone tes and at DNATribes as part of their
product offering.

Analysis of Codis Markers

Unl ess youobr e using t he
determine siblingship or some other personal reason,
these numbers are fairly useless genealogically without
ragdaiahal englggs. ar e being

There are currently two avenues to analyze Codis results.
The first is to use a free tool, OmniPop, created by Brian
Burritt of the San Diego police department as a tool
designed to differentiate between people, not to compare
them for similarities. The second is to purchase the
analysis service from DNATTribes.

OmniPop

Brian Burritt created the Omnipop spreadsheet from 225
police and forensic articles that had been published and
referenced Codis marker information about people from
specific populaons®®. How these populations were
identified, how the individuals were identified as
members of that particular population, and by who are all
guestions that remain unanswered and probably vary
depending on the article and situation in question.

Omnipopprovides you with a list of closest matches in
ascending order, where the first match is your best
match. Our participant's Omnipop version 200.1 results
are as shown in Table 6.

The number following the population description in
brackets is the artick u mber i n Bri an
data base, not the number of people in the study or the
number of people matched.

2 Originally 13 makers were specified, plus Amel for gender
identification. Today most labs test for 15 markers. DNATribes uses
21 markers for their enhanced product.

2 \ersion 200.1 of Omnipop uses 225 references. An earlier version,
150.5 used only 64.
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Location Mother Child
CSF1PO 10, 12 10, 12
D281338 17,25 17
D351358 17:18 17,18
D58813 1112 i, 12
D738820 8 8,9
D8S1179 12, 14 12, 13
D138317 12,13 13
D16S539 11,12 14,12
D18S51 12,18 12, 20
D19S433 12, 14 14,45
D21S11 30, 31.2 31,312
FGA 20, 24 20,24
THO1 6,9.3 6,9.3
TPOX 11 8, 11
vWA {557 17,19

Figure 8: CODIS Marker Results

Remembering that thespopulation descriptions reflect
the article from which the data was taken, we are still left
with questions. For example, how might Michigan
Native Americans vary from other Native Americans? Is
the Michigan Native American a tribal member, and if
so, which tribe, or is this one individual who self
identified themselves as Native and happened to live or
be visiting in Michigan? Is the individual admixed, and
if so, how much and with which other groups? For that
matter, who categorizes these individyathe person
being arrested, the booking officer, a doctor, and using
what criteria? Is this published reference reflective of
one individual or several hundred people?

Listed in Table 6 are the participant's top 20 matches.
Not shown here is a Lumbeésting. Given that the
Lumbee are not a federally recognized tribe, who
designated the individual as a Lumbee? People who
claim Lumbee descent are known to be highly admixed
including European, Native and African anceStrso
what exactly does a Lumbegatch mean?

Furthermore, entering results into Omnipop in different
ways based on the different markers used by various
testing agencies produces conflicting results. The DNA
test kits used by police agencies are products marketed
by different compan® Each product uses a specific set
of markers that differs from other similar products. The

2 Where Have Althe Indians Gone? What We Know and What We
Dondt about Native American
and DNA by Roberta Estes (2009), Journal of Genetic Genealogy, fall
2009, Vol 5 #2, http://www.jogg.info/52/index.html and
http://www.huxford.com/Genetics_Lumbee_Results YDNA/Lumbee
Results  YDNA.htm
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Caucasian (64

FBI Caucasian (1

RCMP Combined Caucasian (5
Mexicans (2)

Podlasie (NE Poland) (5C
Belgian (99)

Norwegian (224)

Azores (82)

Michigan Nat.Am. (2)

PBSO Caucasian (4

Swiss Caucasian (3

NCSBI Caucasian (4

Bhumihar Brahmin (India) (72

ABI Caucasian (14)

PC/BT Caucasian (4

ABI-ID Caucasian (23

Florida Caucasian (2

Scottish (11)

Alabama Caucasian (2
Southern Spain (Andalusiéd)

Portuguese (6’

Table 6

results in tharticles are reported using either the Cofiler
or Profiler standard product markers which are different
subsets of the entire Codis set. Some articles report the
entire Codis set of markers. The Omnipop agsheet is
Eas t e pygranimetote 'répoR | ol oh Seither tHee fulf 3étodf ¥
markers or the two subsets, without overlap between
them. This means that they only report on complete data
sets and their data does not overlap. Therefore, if a
particular marker is used iboth tests, the data is only

Fall 2010, Vol. 6, Number 1


http://www.jogg.info/52/index.html
http://www.huxford.com/Genetics_Lumbee_Results_YDNA/Lumbee_Results_YDNA.htm
http://www.huxford.com/Genetics_Lumbee_Results_YDNA/Lumbee_Results_YDNA.htm

Estes, Revealing American Indian and Minority Heritage usidigd; Mitochondrial, Autosomal and X Chromosomal Testing Data Combined with

Pedigree Analysis]. Gen. Gene&010, 6(1)

pulled from the subset you are using (such as Cofiler),

and not the data from the second subset (Profflefhe

Profiler data uses only 9 markers and references 202
populations in the data base. The Cofiler data utilizes
only 6 markers and references 120 populations in the
data base. Using all of the markers in Omnipop

references 120 populations.

The results in Table 7are produced using all of the
markers, not just the Codis subset.
are listed becausedbe are the only populations having

data in the full marker subset of data.

The next set of results, shown in Table 8, is using the

Profiler subset of markers.

Which of these three methods of using OmniPop is right
and which is wrong? The answer is thaither is right

or wrong, and the differing results are a function of the
different products (which make use of different markers)
used by the various agencies and the reported ethnic or
geographical heritage of the individuals who were tested,
the results of which were then reported in the reference

literature.

Shown in Figure 9 are the three sets of results side by
side, with the matches color coded. The only result that
was consistent in both appearance and ranking between
the three is Caucasiawhich in our participant's case is
visually evident and needs no DNA testing to ascertain
majority ancestry. Belgian also appears on all 3 lists, but
in significantly different ranking order. Belgian is not a
known genealogical origin for the particigawhose
majority ancestry is German (23%), British Isles (22%),

Dutch (14%) and French (6%).

Caucasian (64
Podlasie (NE Poland) (5C

Belgian (99)

ABI-ID Caucasian (23

Serbian (157)

Byelorussian (163)

Hispanic (64)

Venezuelan (124
Kosovo Albania (155)

ABI-ID
ABI-ID Minnesota Native

Hispanic (23)
American (23

ABI-ID African American (23)
African American (64)

Table 7

Fewer populations

%0 Dr. John Butler, National Institute of Standards andhhelogy,

Statistics and Population

http://www.cstl.nist.gov/strbase/pub_pres/NJSP2006 _ Statistics.pdf

Genetics

(2006)
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Caucasian (64

Andalusians (Spain) (6
Michigan Nat.Am. (2)
Minorcan (Spain) (34)

Garo (India) (19)

FBI Caucasian (1

Canadian Caucasians (|
RCMP Combined Caucasian (5
Mexicans (2)

Bhumihar Brahmin (India) (72
Azores (82)

Norwegian (224)

Northern Portugal (41

Golla (India) (18)

Belgian (99)

Greek Cypriot (37)

Indiana Caucasians (21
Saharawis (North Afria) (31)
S. Paulo (Brazil) (22)
Portuguese (Centre) (6¢
ABI-ID Caucasian (23

Table 8

Briands comment regarding gen
for genealogical comparisons is that they were using a

tool not created for this purpose and were emalyzirg

the resultd.

Omnipop is not being updated as new papers are
released, so the tool is fAas

My findings relative to Omnipop are that individuals,
including some who analyze results for others, tend to
select the result that best fits the desirec¢uie.

OmniPop and DNATribes both use compiled published
data, yet their results are significantly different.

DNATribes

DNATribes also uses the Codis markers, but they use a
proprietary analysis tool instead of Omnigop
DNATribes also offers an enhead 21 marker test.

DNATribes has been compiling population data on these
genetic markers for several years now and compares
Codis markers with their data base. Because DNATribes
is a private company, we donbo

Shttp://archiver.rootsweb.ancestry.com/th/read/ GENEALOGY
DNA/2007-03/1173830117

21t appears both from Brian Burrit
DNATribes results that they originally used Omnipop or a similar tool.

The exact tool they use today is unknown.
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Caucasian (64
Podlasie (NE Poland) (5C

Belgian (99)

ABI-ID Caucasian (23

Serbian (157)

Byelorussian (163}

Hispanic (64)

Venezuelan (124

Kosovo Albanian (155)
ABI-ID Hispanic (23)

ABI-ID Minnesota Native Americat
(23)

ABI-ID African American (23)
African American (64)

popul ation dat a,

whet her

Caucasian (64)

FBI Caucasian (1,

RCMP Combined Caucasia
(56)

Mexicans (2)

Podlasie (NE Bland) (50)
Belgian (99)

Azores (82)
Michigan Nat.Am. (2)
PBSO Caucasian (4

Swiss Caucasian (3

NCSBI Caucasian (4
Bhumihar Bramin (India) (72)
ABI Caucasian (14)

PC/BT Caucasian (4

ABI-ID Caucasian (23
Florida Caucasian (2

Scottish (11)

Alabama Caucasian (z
Southern Spain (Andalusia) (¢
Portuguese (6

Figure 9: OmniPop Results
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Caucasian (64
Andalusians (Spain) (6

Michigan Nat.Am. (2)

Minorcan (Spain) (34)

Garo (India) (19)

FBI Caucasian (1

Canadian Caucasians (;

RCMP Combined Caucasian (5
Mexicans(2)
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world population distribution and whether it has been
normalized or not.

Tribes' early population tables did not include data from
the British Isles (neither did Omnipop), so their results
were highly skewed towards other world populations.

Our participant ha their DNA analyzed by DNATribes
when they opened for business in January 2006 and
again in March of 2009.

Tribes provides three sets of match redtltghe first is

a Native Population Match which are the participants’
"top 20 matches in a data basetdP native populations
that have experienced minimal movement and admixture
in the modern history (approximately the past 500 years).
Native Population matches identify populations where
your DNA is the most common reflecting deep ancestral
origins".

The second set of match data is the "Global Population
Match which is the top 20 matches in a data base of 896
global populations including native peoples as well as

% Description of the three match categories are taken from the
DNATribes General Introduction to Results provided to customers with
the delivery of their results {81-2009).
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sometimes admixed with other poptidas in recent
history. This distribution matches your closest genetic
relatives today."

The third is the "World Region Match which represents

the most comprehensive portion of your genetic ancestry
analysis. These regions are the product of long term
patterns of interactions between peoples within major
geographic and cultural zones over hundreds and often
thousands of years. World regions provide a broader,
more general view of where your genetic ancestry is
found among the major regions of the warld

The 2006 and 2009 comparison shown in Figures 10 and
11 are of the participant's Native Matches which
represent their most ancient ancestry.

The results were significantly different. Given the
similar naming conventions of the 2006 results with
Omnippds results, I suspect
was based on Omnipop or a similar tool. Their 2009
results when compared with the 2006 results only share
one country, Italy, and it appears to be from a different
study since the geographic names arfedint. |
guestion how in 2006 the best match was in Italy and in
2009, itds in Poland when
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or suspected genealogy in either location. Germany, the
Netherlands, England, and Scotland make sense, but
Italy and Poland as tHeest match do not.

Does cumulative autosomal recombination over multiple
generations resulting in autosomal convergence cause
matches to inappropriate nadmixed or lesser
admixed groups? In this case, the participant is highly
admixed with multiple Exopean ancestors, plus a few of
Native and probably a few of African ancestry as well.
Does the DNA fisoupbo
genes appear to be Polish or Italian when in fact they are
simply a result of extensive admixture? Our participant's
single largest European contributor is, by far, Germany
at 23% followed by the British Isles at 22%.

become

2006 2009
Italian Podlasie, Northeast Pc
Turkish Austria
Greek Cypriot Northeast Spain
Sicilian (Italy) North and Central Pole
Portuguese Veneto, Italy
Turkish Norway
Swiss Iceland
Greek Cypriot Dundee, Scotland
Portuguese (Central Portugal) Denmark
Belgian Slovenia

Central Poland
Basque Country, Spair
Sweden

Vienna, Austria
Budapest, Hungard
Norway

Netherlands

Northern Italy
Southern Russia
Austria

In 2006, the Global Matches were exactly the same as
the Native Matches, but the 2009 matches vary
significantly from the 206 matches.

In 2006, DNATribes provided a Continent Match that is
similar to the 2009 World Region match and it showed
the participant's ancestry primarily from Europe but with
a small (ambiguous) amount of Native American and
East/South Asian. SubSaha African was zero.

In 2009, the Global Population match was similar to the
Native match, but not identical, as shown in Figure 12.

In addition to graphs showing results, participants also
receive a map that shows diaspora matches for both the
Native and World Population matches, as shown in
Fi gur e 1 3showind tiieMativerMatghess the
maps are very similar.
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The DNATribes World Region Matches are shown in
Figure 14. These were similar to the Continent matches
in 2006, but more regions argresented.

Tribes also offers more granular tests that break down
results by continent. Our participant does have a few
African matches that they did not have in 2006, but they
lost their Native American matches entirely in the 2009
results, although 50different tribes or groups are
individually listed.

so highly admixed that
Their African matches are as shown in Figure 15.

Several other tribes are shown with zero values, but of
note, the Biaka, Mbuti, and Bantu are listed as well as
Kenya. These zero values are in conttastribes with
similarities reported in the participant's results by
deCODEme.

Lastly, DNATribes offers a Europa breakdown by region
which was quite interesting, especially since the
participant's best matches in 2009 were in Poland,
Austiia and Spain, but the Europa breakdown delivered
at the same time is inconsistent, showing their best
matches as Germanic, Spanish and Polish, as shown in
Figure 16.

| suspect that the primary difference between 2006 and
2009 is that DNATribes has amassadmuch better
dat abase, but I 6m | eft
participant's Native American results, how they
disappeared entirely, and if the participant will receive
entirely different results again were the test to be
repeated in another 3 yearsl do feel much more
confident with more than 900 populations represented,
although the number of samples, quality control and
other questions already discussed remain.

While the challenges inherent with autosomal testing
using either the free OmniPopolo(or derivatives) or
Tribes' services are obvious, there is one autosomal test
that is definitive.

D9S919 Autosomal Allele
The D9S91% allele does not fall into the Low Marker

Resolution Test category. It is a standalone test of a
single SNRthe resuk of which are definitive.

% The D9S919 marker is the same askeaD9S1120 as published in

the 2007/2008 papers as referenced. The D9S1120 label was officially
depreciated as the D9S919 marker name was already in use, per
Thomas Krahn at Family Tree DNA.

Fall 2010, Vol. 6, Number 1
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|23
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|21
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Greek Cypriot
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Portuguese

11

Turkish

[ 11

Swiss

[ 11

Gireek Cypriot

|11

|10

Portugese (Central Portugal)

Figure 10: 2006 Native Matches

Padlasie, Mortheast Paland (0.77)
Bustria (0.76)

Mortheast Spain i0.74)

Meorth and Central Paland i0.75)
Venato, laly (0,72

Noraay (0.74)

lesland 0.7 5)

Dundes, Scotland (006:2)

Denrmark (065

Slovenia (00E8)

Central Paland (0.69)

Bazque (Bas qua Counly, Spain) (0.64)
Swaden (0.72)

Vienna, Austria (0.7)

Budapest, Hungary (0.71)

Nerway (0.71)

Metharlands (2.7)

Martham lalyio.72)

Southem Russia{Sawopal, Orel and Sarakw ragions) (0.76)
Austria (068)

307115

1774;
142297
1 47462
1,30p.50
38

Figure 11: 2009 Native Matches

A paper was published in 2087hat indicated that about
30% of the Native Americans tested carry a specific
value range for this particular autosomal matker

% A private allele ubiquitous in the Americhy Schroeder eal, Biol

Lett. 2007 April 22; 3(2): 21823.

% C. Phillips, et al., D9S1120, a simple STR with a common Native
Americanspecific allele: Forensioptimization, locus characterization
and allele frequency studies, Forensic Sci. Int. Gene. (2008),
doi:10.105/j.fsigen.2008.07.002 and Haplotypic background of a
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These values are not known to occur in other
populations. This is the only marker value to occur
exclusively in the Native American population making
this particular marker extremely useful in determining
whether an individual carries Native American
admixture.

private allele at high frequency n the Americas, Schroeder et al, Mol
Biol Evol 26: 9951016

Fall 2010, Vol. 6, Number 1



Estes, Revealing American Indian and Minority Heritage usidigd; Mitochondrial, Autosomal and X Chromosomal Testing Data Combined with

Pedigree Analysis]. Gen. Gene&010, 6(1)

Padlasie, Mortheast Paland (077§
Austria (076

Martheast Spain (0.74)
Caucasian (0.6}

Maorth and Central Paland (0.7 5}
Vensk, lakinTe)

Morway (0.7 4)

Caucasian (Canada) (0.7 &)
lealand (0.7 5)

Caucasian (LLSA) (073)
Cundes, Scoland (0.63)
Caucasian (0.76)

Denmark (0.65)

Slovenia (0.68)

Gentral Paland {0.6a)

Bazque (Basqus Couniry, Spain) (0.64)
Smadan (073

Yienna, Austria (0.7)

Budapest, Hungary (0.7 1}
Morsay (0.7 1)

3,071.15

= Native Populations
European Diaspora
)= African Digspora
£\ = Latin Amencan Diaspora
[]= As@an Digspora

[[]= strongest
[[]= strong
= Midde
= Law
= Lawest™
“COV SER reBets your fop 20
GRO0S! PONAGOAI ML) SCOVES Oy

Satelne iIMmape CouMmesy NASA's Earmn QDservatory

Figure 13: Native and World Population matches

A value of 910 confirms Native admixture, but a value

of anything else does NOT disprove Native admixture.

Our participant's values were notl9, which neither
confirms nor eliminates Native Ancestry.

This test is only available at Family Tree DNA for
existing customers.

High Resolution Array Tests

Journal of Genetic Genealogywww.jogg.info 20

The nextcategory of autosomal tests is new generation
of tests that use a specialized chip that allows the rapid
scanning and sequencing of over half a million DNA

locations. The three companies offering genetic
genealogy products in this new field are 23andMe,

deCode genetics with their deCodeme product and
Family Tree DNA with their Family Finder offering.
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Figure 14: World Region Matches

Figure 15: AfricarMatches

23andMe Ancestry Testing includes ethnicity percentages, haplogroup assignments
and a product called Relative Finder which matches
A recent entry into the fld of consumer genetic testing people with their close and distant relatives. Although

is the firm 23andMe. Their primary focus is on medical Relative Finder is certainly interesting and does use
testing and? gepeticvirdornmton. iLatar,a | dautosomal DNA, it's not relevant to the discovery of
they added genealogical aspects of their products which minority ancestry.

87 Conversational items include things like eye color, baldness, bitter
taste and alcohol flush reaction. Vhare interesting but not terribly
useful.
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