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Baffled by the map of ancestral origins
in your autosomal DNA test results?
Learn the science behind your ethnicity
percentages—and how to decode them.
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&> WHERE ARE YOU right now? Sitting in a chair, stand-
ing in line, or riding in the car? You might add that you’re in
your house, at the store, or on 1-95. Further descriptors might
include your city, country and, if you were my very literal
11-year-old, you might end with “Milky Way Galaxy” or “the
universe.” Ultimately, you'd pull out a map or more likely,
your phone, to immediately triangulate your position using
satellites in space to confidently place you on screen within
feet of your actual position.

But what if T hauled you off blindfolded into the desert,
handed you a map of New York City, and told you to get your-
self home to Ohio. Would you be able to do it? Imagine the
feeling you might have when the blindfold comes off and all
you see is the horizon stretching out in all directions. That
feeling of being completely disoriented, followed by confu-
sion as you try to make sense of the map in your hands, versus
what’s in front of you and what’s in your memory.

This lost feeling is what most people experience when they
look at an aesthetically pleasing but completely baffling ethnic
heritage map included with their autosomal DNA test results.
Such a map typically shows one or more areas of the world
with colored circles around countries or regions where test
results indicate the person’s DNA originated. You can see an
example of what one looks like on the opposite page.

You should be able to use a map to find your location, or in
this case, the locations of your ancestors—right? But you’ll
notice that absent from this map is the satellite triangulation
providing a big, clear X to mark a spot. Instead, the map has
several figurative Xes that all say, “You were here (probably).”

To make matters worse, a map from one testing company
may tell you something totally different from another compa-
ny’s map. Talk about an identity crisis. But we're here to help
you through it, and help you get the most from your DNA
testing investment. First, we’ll talk about how your DNA
map is created, then we’ll answer frequently asked questions
about autosomal ethnicity maps.

FALLING INTO PLACE

An autosomal DNA test, the kind used to create these maps,
can help you trace both your maternal and paternal sides.

‘o

TIP: Genetic genealogy is a rapidly changing field. Keep up
with new developments by following websites and blogs
such as the International Society of Genetic Genealogy
<www.isogg.org>, Your Genetic Genealogist <www.
yourgeneticgenealogist.com>, DNAeXplained
<dna-explained.com> and the Genetic Genealogist
<www.thegeneticgenealogist.com>.

Scientists are not only trying to

put together a million-piece puzzle

without a picture, but they're also
doing it while missing several
hundred thousand pieces.

You get half of your DNA from your mom, and half from
your dad. That means you have about 25 percent of your
grandparents’ DNA, and about 12.5 percent of your great-
grandparents’ DNA, and so on. The results of testing come
in one big pile, with no distinction as to which piece of DNA
came from which ancestor. This test provides two different
kinds of results:

= MATCHES: This list contains others who share DNA with
you, and therefore share an ancestor with you at some point.

= ANCESTRAL ORIGINS: This map and accompanying list
of percentages purportedly shows your ancestral locations.
These geographical results—which we’ll explain here—are
often referred to as your admixture results.

I think the first thought that comes to most minds upon
viewing an autosomal DNA map for the first time is, “Huh?”
This is followed by a little head scratching, a few more aim-
less clicks around the testing company’s website, more head
scratching, and ending finally with a navigation to Netflix to
see what’s on tonight. At best, you chalk up these results to
one of life’s great mysteries and you move on. But you can
understand these results. And sometimes even find them
useful in your genealogy research.

In my early days at the Sorenson Molecular Genealogy
Foundation <smgf.org>, when using DNA to help determine
a person’s origins was more hope than substance, I was
gathered around a conference table with a handful of other
genetic genealogists for a meeting with geneticist Scott
Woodward, then the director of the foundation. He was
about to show us some mind-blowing data. A series of images
appeared on a screen. At first these were weblike thin white
lines representing the relationships between clusters of
brightly colored balls. The balls were individuals. The clus-
ters happened when those individuals shared genetic traits.
It was exciting to see that people with unknown relation-
ships were creating these natural genetic groups. There were
some outliers, of course, but for the most part the images
were clean and distinct.

As if that wasn’t demonstration enough that genetics
could help distinguish populations, Dr. Woodward zoomed
in on one cluster. It was gold, and set apart from the others.
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Around the World With Your DNA
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Genetic genealogy testing companies divide up the world's population in different ways. For example, look at this comparison showing the same
person’s estimated ethnicity percentages from the three major testing companies: All three companies have a Scandinavian category, but the rest

of Europe is divided up quite differently.

The black background was replaced with a world map that
framed that gold cluster squarely in the islands of Polynesia. I
can remember the thrill of the discovery, the realization that
not only were shared genetics defining this cluster, but those
genetics also were tied to a particular geographic location.
That thrill of discovery is what drives most people to pursue
this type of DNA test.

The most important thing you can remember about auto-
somal DNA testing is that because of the way DNA is inher-
ited, you essentially lose half of your autosomal DNA at each
generation. This means your genetic pedigree isn’t going to
be the same as your genealogical pedigree. Your genealogical
pedigree can contain millions of names, all equally connected
to you through your paper records and documentation. Your
genetic pedigree contains only a fraction of those millions of
individuals, those whose DNA you’ve actually inherited.

DNA MAPS DEMYSTIFIED

How do maps from different DNA testing
companies compare?

A Three major companies offer autosomal DNA testing for
genealogy: 23andMe <www.23andme.com>, Family Tree
DNA<www.familytreedna.com>and Ancestry.com<dna.ancestry.
com>. A fourth, the Genographic Project <genographic.
nationalgeographic.com>, is interested mostly in ancient human
history and migrations, not in helping you find ancestors.

The chart above shows the same person’s admixture
results from the three major companies. You can see that
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the way each testing company has divided up the world
into populations is different. For example, 23andMe groups
British and Irish, Ancestry DNA separates these two, and
Family Tree DNA includes them in Western and Central
Europe. For each testing company, the reference popula-
tions your genetic data are compared against are a major
factor that determines what your ethnicity map looks like.
As you can see in the comparison above, each testing com-
pany has a unique mix of reference population samples.
Because the three companies compare your DNA samples
to different pools of data, it’s no surprise that their results
don’t line up exactly.

In addition, the reference populations are weighted quite
a bit toward European groups. So if you have African, Asian
or Middle Eastern origins, the testing won’t be as fruitful
because the comparison pool is so small.

Inevitably, the next question is either “Which company
does the best job at determining my admixture results?” or
“Which company is best for identifying Native American
(or Jewish, or African) ancestry?” The short answer is, in
the words of genetic genealogist Judy Russell, who blogs
at The Legal Genealogist <www.legalgenealogist.com>: “Test
at all three and your results are probably somewhere in the
middle.” T couldn’t agree more.,

Can a DNA map verify a family legend of
American Indian ancestry?

AThe answer is a resounding “yes.” Followed by an
equally emphatic “sometimes.”



The ancestor you suspect is the source of your American
Indian heritage should be within the last five generations.
The further back your American Indian ancestor, the smaller
the portion of DNA you share with him or her. Beyond five
generations, chances are you won’t have inherited enough of
any one ancestor’s DNA to be confident a test will detect it.

For the same reason, a DNA test can’t negate the possibility
of a specific ethnic heritage: If Native American designations
show up on your test, you have an American Indian ances-
tor—but the absence of Native American DNA in your results
doesn’t mean that you don’t have an Indian ancestor. If your
third-great-grandmother was Indian, for example, it’s pos-
sible you just didn’t inherit any of her American Indian DNA.
That scenario is shown in the illustration on the next page.

For most people, ethnicity estimates’ best genealogical
benefit is to give you confidence you're going down the right
path and encourage you to keep searching for documentation
of a specific ethnic heritage.

(\ Why do | see locations in my map that
\ / don't match my research? Why don't | see
locations that I've found through research?

A Maybe your father’s family all came from Germany, but
/"\you don’t have any German in your ethnicity maps. Or
maybe you've documented your family lines back past the
1600s, and none of them go to Scandinavia, yet your test says
you're 10 percent Scandinavian.

The first problem, as we’ve mentioned, is that certain pop-
ulation groups are under-represented in testing companies’
reference populations. The second issue is what I call the
Mango Theory: In January, in Michigan, you can walk into a
grocery store and buy a mango. But did that mango actually
grow in Michigan? Not likely. Let’s say it grew in Brazil. It
was hanging happily on a tree there until it was picked and
tossed into a truck, bound for the coast. There it boarded the
first boat to the United States, docking somewhere in Texas.
From there another truck escorted it to the grocery store in
Michigan, where a stocker put it in the produce section. Is it
now a Michigan mango? If so, at what point did it become a
Michigan mango?

The same issues occur as scientists try to use your DNA
to infer information about your origins: They see you with a
mango—a certain DNA marker. They know that marker comes
from a particular place, so they say you're from that place.
Hence the Scandinavian in an otherwise Western European
admixture result.

But you aren’t. As genetic genealogy evolves, scientists are
getting better at looking around the entire produce section,
instead of just at one fruit. The mango in Michigan is stocked
next to the Florida orange and the Washington apple. But the
mango in Brazil is next to the papaya and guava. As scientists
make connections between DNA markers characteristic of
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populations from specific places, they’ll be better able to sort
out the Michigan mangos from the Brazilian mangos.

AncestryDNA does a good job of trying to help you realize
this margin for error with a section in your ethnicity results
report called “How does [insert your name] compare to the
typical person native to the [insert region of interest]?” Let’s
take the region Ancestry DNA calls Europe West, which
encompasses Germany, France and surrounding areas.
According to the company’s website, of the 416 individuals in
the Europe West reference population, a whopping 46 per-
cent had Scandinavian DNA markers. If your DNA matches
Europe West, suddenly you're part Scandinavian.

This is a case of the mango in Michigan, here looking like
a Scandinavian in Germany. It’s likely that eventually, scien-
tists will be able to distinguish a Scandinavian DNA marker
in Germany from a Scandinavian DNA marker in Scandina-
via. But for now, allow for some wiggle room in your ethnic-
ity percentages.

r’\ Do | need to be an archeologist or a
\ population geneticist to understand these

ethnicity maps?

/\ No. But let’s be honest, it wouldn’t hurt! The truth is,
/“\we're using genetic data from modern populations (i.e.
you) to try to reconstruct what happened in the past, any-
where from 500 to 75,000 years ago and maybe more. It’s
like putting together a million-piece jigsaw puzzle without
the picture on the box. Genetic testing is far from the only
factor to consider when trying to piece together the history
of populations.

As an undergraduate, I worked on a fascinating project:
A cemetery named Fag el-Gamous had been discovered in
Egypt, about 60 miles south of Cairo. This cemetery, unlike
most, seemed to be on its own, in the middle of nowhere.
So many questions surrounded it. Who were these people?
Where did they come from?

My lab was testing unearthed samples for genetic traits
that might link these people to a modern population
group. Other researchers involved in this project studied
the artifacts buried with the bodies, the bodies’ positions
in the ground, and the composition and origin of textiles

TIP: You can have your Y-DNA or mitochondrial DNA
tested for ethnic origins, too. Remember that these tests,
though, cover only paternal or maternal lines, respectively.
Also, because this type of DNA mutates infrequently,
results will relate to your family's ancient origins, not to
recent generations.




Doin’ the Autosomal DNA Shuffle

Great-grandpa
Charlie

Great-grandma
Celia

Grandpa Bernie Grandma Bea

|
Father Allen Mother Amy

You . Brown: African

ETHNICITY GUIDE
. Blues: British Isles

Em:l Greens: Ireland

. Purples: Scandinavia
. Pink/Red: E. Europe
| Yellows: 5. Europe
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Great-grandma

Cole Connie

Grandma Bunny

Grandpa Bud

Father Albert Mother Andrea

Stella (Your Third Cousin)

Say each of your relatives' autosomal DNA was a big square, made up of smaller colored squares of DNA associated with various ethnic groups.
Here, American Indian DNA is orange. Notice that you (there at the bottom left) have no orange in your DNA. Does that mean your great-great-
grandmother Merla wasn't American Indian? Of course not. It just means that you didn't happen to inherit that DNA from her in the random
shuffling that occurs at each generation. Your third cousin Stella, however, does have American Indian DNA. But this doesn't prove that Merla had
American Indian heritage. Instead, it means that somewhere in Stella's pedigree chart, we should be able to find an Indian ancestor—whether it's
your shared great-great-grandmother Merla, or someone in the lines of Stella’s ancestors Andrea, Bunny or Connie.

discovered in the graves. The combined, interdisciplinary
efforts have led to diverse findings. One hypothesis says a
sudden switch from west-facing to east-facing burials sig-
nals the population’s a conversion to Christianity. Christian
tradition calls for burying bodies facing east to see Christ
when he comes again.

You may not have the benefit of ancient textiles and arti-
facts to illuminate your DNA map, but principles of popula-
tion genetics and archeology can help you better understand
your genetic origins. Imagine one of your ancestors 60,000
vears ago living on the plains of Siberia. He looks around and
thinks, “I'm cold. There has to be a better life than this!” So
he and his DNA head west. In case anyone wants to follow
him, he clearly marks his path with signposts at strategic
locations along the way. Your ancestor was clever (I'm sure
you're not surprised): Instead of making the signposts out
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of wood that would rot away, he recorded these signposts in
his DNA.

To analyze your DNA, your testing company has collected
these signposts, called SNPs (“snips”). You have about 15
million total, around 300,000 of which are actually used to
create your ethnicity map. Each SNP has a date and location
stamp on it. The problem is, they aren’t always easy to read.
Identifying the time and location stamps for these SNPs will
help us better follow the migration paths of your ancestors
and improve your autosomal DNA map.

When organizing SNPs into a timeline, geneticists must
account for population bottlenecks. Let’s go back to your
ancestor and his journey. As the generations go on, your
ancestor’s posterity increases. The communities he helped
found thrive. Then bam! Earthquake, famine, war or weather
wipes out half of the population. A population bottleneck



happens when a genetically diverse population is reduced to
a fraction of its numbers. What this means is that scientists
are not only trying to put together a million-piece puzzle
without a picture, but they’re also doing it while missing sev-
eral hundred thousand pieces.

Sounds dismal, doesn’t it? With all these limitations, how
can a testing company use vour DNA to help you understand
vour origins? Moving on ...

Can you explain the science
behind these maps?

To take a complicated procedure and condense it into

one sentence: Testing companies look at a large amount
of genetic data in a bunch of different ways and come up with
the best possible ethnicity numbers. There, I just saved you
an entire semester in a college statistics class. You can pay
me later.

Let’s look at this a little more closely. When I said a “large
amount of data,” I'm talking about 300,000 individual data
points in your DNA to help determine your ancestral origins.
If you had to interview each of these data points to determine
if it was fit for inclusion in our test, you would want it to
answer these (sometimes quite personal!) questions:
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+ DO YOU HAVE SOME AFFILIATION WITH A PARTICULAR,
EVEN IF YET UNIDENTIFIED, GEOGRAPHIC LOCATION? Correct
answer: “Absolutely yes.” It’s important to remember that
in order to distinguish populations, you need a DNA value
that’s common in one population, but is rarely present in
others. Values that are more widespread aren’t useful for
our purposes.

« ARE YOU NOW, OR HAVE YOU EVER BEEN, IN A RELATION-
SHIP WITH ANOTHER DATA POINT IN THIS SET? Meaning, when
the time comes for moving on to the next generation, are you
traveling with any other data points? Correct answer: A con-
fident “No, ma’am.” A “no” here is important because if any
of these data points are moving together, they shouldn’t be
counted separately. If they're not inherited independently of
each other, it messes up the math.

= DO YOU FIND YOU ARE INDECISIVE AND CHANGE YOUR
MIND OFTEN? Correct answer (without hesitation): “No, sir.”
You want data points that can give a reliable accounting of
the past. Those that are apt to change or mutate every few
generations won’t be useful for our current purposes.

Now you have the data that you want, but how can we look
at the data in “a bunch of different ways?” Those 300,000
data points that passed our interrogation are important.
Remember, an estimated 15 million other data points didn’t
pass. So, an important part of the process is understanding
the “what ifs?” What if we had used a different 300,000 data
points? Would we get the same results? This is the question
that keeps the computers at our testing companies up at
night. They're busily trying to figure out other ways the data
could have arranged itself and then combining all the actual
data and all the fabricated data into one cohesive answer.

Of course that answer is “the best possible ethnicity num-
bers.” These numbers are only as good as the data they’ve
come from. Think of these ethnicity numbers as living and
breathing and therefore changing. Genetic data will surely
improve over time as more DNA samples are amassed and
scientists develop new ways to think about these compli-
cated issues.

This is really the bottom line when you're trying to find
yourself on autosomal DNA maps: The maps are cool to look
at, interesting to think about, and can confirm (but can’t
negate) that you have a specific ethnic heritage, such as Afri-
can, Jewish or Native American. It’s neat to have a picture (if
a somewhat fuzzy one) of where you came from. But in the
end, to gain the most value from your ethnicity results, you’ll
need to use them in tandem with your very genealogically
valuable list of autosomal DNA matches. That’s where the
real work of genetic genealogy takes place. s
Through her business Your DNA Guide <yourdnaguide.com>,
DIAHAN SOUTHARD helps family historians choose the
right DNA test for their needs, and use the results to build on
their genealogy research.



