Seattle Genealogical Society & Sno-Isle Genealogical Society present

DNA Learning Series

Class One:
Intro to Genealogical
DNA Testing

Welcome!

Agenda
❖

Introduction

❖

About the Learning Series

❖

Discussion on Privacy, Ethics & Informed Consent

❖

Types of DNA Tests

❖

Developing a Testing Strategy

Craig Gowens
❖

I started working on genealogy in the mid-1980’s helping my
dad research his ancestry

❖

Eventually I started on my mother’s side of the family myself

❖

In 2013, I started down the path of DNA testing with both
Y-DNA and autosomal DNA testing

❖

I have now tested or have access to the DNA results of over 40
family members

❖

I have given presentations on Genealogy and DNA Genealogy
to several organizations

The Learning Series
❖

Class 1: Intro to Genealogical DNA Testing

❖

Class 2: Y-DNA and mtDNA testing

❖

Class 3: I’ve Gotten my Results…Now What?

❖

Class 4: Understanding atDNA and How it’s Passed Down

❖

Class 5: Using GEDMatch and 3rd Party Tools

❖

Class 6: Getting the most out of your Testing Company’s Tools

❖

Class 7: Intro to Advanced Techniques

Privacy Concerns
❖

One of the most common reasons people give for not testing is
privacy, both genetic/medical and personal

❖

Genealogical DNA testing is done on the non-coding regions of
your DNA, regions once called “junk DNA”

❖

Non-coding means the regions are not involved in protein
synthesis, but do contain SNPs that are involved in determining
traits such as eye color, hair color & texture, skin tone, etc.

❖

Over 99% of human DNA is identical, so genealogical testing
focuses on the less than 1% where there is variation

Privacy Concerns
❖

How medically relevant the SNPs are depends on which
testing company you use

❖

Three of the major testing companies, 23&Me, Ancestry
DNA and Living DNA, allow you to opt in to allowing
your anonymized raw DNA results to be used for medical
and pharmacological research

❖

They have more medically relevant SNPs included in their
tests, with 23&Me and now Ancestry DNA offering
analysis from a medical (23&Me) or trait (both) standpoint

Privacy Concerns
❖

The other two companies, Family Tree DNA and MyHeritage,
have far fewer medically relevant SNPs as their companies’
are focused more on genealogy than medical research

❖

The president of Family Tree DNA has even publicly stated
they try to make their test as medically irrelevant as possible

❖

If you download your raw DNA data, both Family Tree DNA
and MyHeritage, filter out about 3,000 medically related SNPs
from your raw data out of an abundance of caution for your
medical privacy

Privacy Concerns
❖

Personal privacy with respect to genealogical DNA testing is a bit
harder to define, in part because the purpose of doing the testing is
making connections to your DNA matches to confirm your paper
trail research or to push it further back by discovering lines you did
not previously know about

❖

To some extent this is a semi-public process, like leaving your
fingerprints behind

❖

At some of the companies you can anonymize yourself by using your
initials or a username rather than your actual name, but the
matching and shared matches research process will likely lead to
more skilled genealogists figuring out who you are

Should I Get Tested?
❖

Another point to consider in deciding whether genealogical DNA
testing is right for you is to consider the secrets in your close
family that testing might reveal

❖

Are you prepared for the possibility of discovering you were
adopted and that you may not match other known relatives of
yours who have already tested?

❖

Have you considered the chance you may be the result of an affair
by one of your parents? Or that the person you knew as your
grandparent may not have been your biological grandparent?

❖

Or that you have a long lost half-sibling you didn’t know about?

Should I Get Tested?
❖

For some, such revelations can be a happy moment, that
you have another close relative

❖

For others, it can be life shattering revelation

❖

If you are going to test, be prepared for unexpected
results

❖

Hope for the best, prepare for the worst

Ethical Considerations & Informed Consent
❖

One crucial step in testing people other than yourself is reaching an
agreement with your testing subject

❖

Come to an agreement over how you may use their test results in your
research

❖

Make them aware of both the positive and negative possibilities that
can be found in their results

❖

If you plan to publish your conclusions, discuss how they want their
identity presented

❖

Ask them what they want to happen to their results when they die

❖

If possible, put the agreement in writing

Sample Informed Consent Form by Blaine T. Bettinger, JD, PhD
Download at: https://www.dropbox.com/s/ll79by1hskz57to/
Sample_Informed_Consent_Agreement.docx?dl=0
Distributed under Creative Commons Attribution 4.0 International License

Group Discussion

So you decided to get tested…
❖

If you’re still interested in testing after that,
congratulations! Now you need to decide which kind of
DNA test to take, what company to use and who to test

❖

There are three major types of genealogical DNA tests:
❖

Y-DNA testing

❖

mtDNA testing

❖

autosomal DNA testing

Y-DNA
❖

This test can only be done by males as females do not
have a Y-chromosome

❖

Family Tree DNA is the only major testing company to
offer this kind of testing

❖

The test traces the direct male line only, which in most
western cultures coincides with the surname line

❖

Y-DNA will be covered more extensively in the next
class

Mitochondrial or mtDNA
❖

Contrary to popular misconception, this test can be
done by both males and females

❖

As with Y-DNA, Family Tree DNA is the only major
testing company to offer this kind of testing

❖

The test traces the direct maternal line

❖

mtDNA will be covered more extensively in the next
class

Autosomal DNA
❖

This is the kind of test you see advertised on TV and is now the most
common DNA test

❖

This test looks at your ancestry over the last 5-8 generations and
provides an estimate of your ethnic (admixture) breakdown over the
last 500 years

❖

The results also provide a match list showing how much DNA you
share with those matches along with access to a raw DNA data file

❖

All major testing companies except Ancestry DNA also give you
segment information

❖

Most of this series will focus on analyzing your autosomal DNA

So you decided to get tested…
❖

The process of all the major companies is similar
❖

Collect a sample (either saliva or cheek swab)

❖

Extract the DNA

❖

Genotype ≈700,000 locations on the DNA using a
microarray (i.e. about 0.02% of your total DNA)

❖

Read the microarray for the values at the ≈700,000 locations

❖

Process the raw data for an ethnicity (admixture) estimate
and identify matches in their database of previous testers

So you decided to get tested…
❖

So where should you get tested?

❖

That depends on your goals and the questions you are
trying to answer

❖

The various companies have different strengths and
weaknesses that can influence a decision

So you decided to get tested…
❖

Want medical information: Use 23&Me

❖

Of recent European ancestry: Use MyHeritage

❖

Want the most matches & more trees: Use AncestryDNA

❖

Of recent British heritage and uninterested in matches:
Use Living DNA

❖

Want segment data and tools: Use Family Tree DNA or
My Heritage

So you decided to get tested…
❖

If your goal is genealogy and not just getting an
admixture report, the best bang-for-the-buck is testing
at Ancestry DNA ($79-$99) and doing a transfer of your
raw results to Family Tree DNA ($19 to unlock the tools)
and to My Heritage (subscription required)

❖

That gets you into three of the databases including the
largest (Ancestry) and the two with the best segment
tools (My Heritage and Family Tree DNA)

Who Should I Test?
❖

Determining who in your family you should test depends
on what answers you are trying to answer

❖

Before testing or before testing additional persons, it can be
helpful to develop a research plan

❖

Your plan doesn’t need to be anything too formal, but
rather you giving consideration of the questions you want
to answer and tailoring your testing to maximize your
chances of answering those questions

❖

Many times you may be the best person to get tested

For Genealogy, Matches Matter Most
❖

If the goal is genealogy, confirming your paper trail research or exploring
links further back in time, your matches are most important

❖

The whole system and process of genetic genealogy is built upon matching

❖

The more people who test, the more efficient the system works

❖

By and large, the system works on some variation of using a match whose
connection to your DNA tester is known and exploring the people you have
in common (your shared matches) to find new connections on that line

❖

DNA testing is also akin to the practice of posting a query at a society in the
area where your ancestors lived…it is a beacon or bait for other genetic
genealogists to find

For Genealogy, Matches Matter Most
❖

As a result, who you test can greatly affect how many
matches you get on a particular line and the quality of
the matches you get

❖

If you are lucky, you will have other family members
who have already tested or want to get tested

❖

If you don’t have close matches, the best way to get
them is to create them by strategically getting family
members to test

Leaving a Family Tree Legacy
❖

If you are working on genealogy as something to leave
to your grandchild(ren), you may be thinking “test the
grandchild”

❖

Hmm…maybe, but probably not, at least not initially

❖

A grandchild only has an average of 1/4 of their DNA
from each grandparent

❖

And the lower quantity of DNA leads to lower quantity
and quality of matches from each grandparent’s line

Twice the DNA at Twice the Price
❖

As a general rule of thumb, it is best to test the people in
your family who are highest up the family tree

❖

Those people are closer to your ancestors than you and
thus have more of their DNA

❖

For example, rather than testing yourself, if possible test
your parents if both are living

❖

You only have half their DNA, so testing them will get all
of their DNA, albeit at the expense of an additional DNA
kit

Twice the DNA at Twice the Price
❖

If one or both of your parents are unavailable, testing an
aunt or uncle is an excellent alternative

❖

Aunts and uncles share all the same ancestors as you on
that side of your family and still have twice the DNA
from that side of the family as you do

❖

Grandparents, great aunts and great uncles can be even
better because they are higher up the tree

Sibling Rivalry
❖

If you are already in the highest living generation of
your family, a good alternative for testing multiple
people who share the same ancestry is testing your
siblings

❖

While all full siblings received half their DNA from each
parent, the half of DNA passed down varies by sibling
(unless they are identical twins)

❖

On average, testing two full siblings will capture 75% of
the parents’ DNA and three will capture about 87.5%

Sibling Rivalry
❖

If this is a difficult concept to understand, here is a way to
conceptualize it:
❖

Take a deck of playing cards, separating the reds and blacks

❖

Let red cards be your father and black cards your mother

❖

Shuffle both and deal out 13 from each to represent your DNA

❖

Gather the cards & repeat the process to create a sibling’s DNA

❖

On average you and your sibling will have about 50% of the
same cards, but you will have cards they don’t have and they
will have cards you don’t have

Isolating Particular Ancestral Lines
❖

Because autosomal DNA can’t and doesn’t distinguish
your paternal and maternal matches or matches through
your maternal grandfather and maternal grandmother,
you need ways to isolate lines

❖

Sometimes you can rely on your matches to accomplish
this, but if you have none, getting close, known cousins
tested can be very helpful

In my cousin, I find a second self
❖

If you are trying to isolate just one side of your family, say
just your paternal side, and don’t have a father, aunt or
uncle to test, getting a 1st cousin to test is a great option

❖

A 1st cousin shares a same set of grandparents and like
you, half their DNA will come from those grandparents

❖

Another option to isolate one side is a half-sibling

❖

If your half sibling shares the same father, but has a
different (and unrelated mother), testing them will also
isolate one side of the family

In my cousin, I find a second self
❖

For isolating lines further back, 2nd cousins are a bit of a sweet
spot

❖

You and a 2nd cousin have a set of great grandparents in common

❖

Due to the random nature of DNA inheritance, the 2nd cousin
relationship is the most distant relationship where two people are
guaranteed to share DNA in common

❖

If researching a particular pair of great grandparents, creating a
pool of three or more tested second cousins is a very efficient
means of isolating the great grandparents

Goldfish Pond, Catfish Pond
❖

When you test at a particular company, you are only getting
matching to other people in that company’s database

❖

If you test at Ancestry and your long lost half-sibling tests at My
Heritage, you won’t find each other

❖

However, some companies, namely My Heritage and Family Tree
DNA, allow you to transfer a copy of your raw DNA data to their
database so you can be included in the matching there

❖

At Family Tree DNA this is free, but unlocking your ethnicity report
and advanced tools costs $19

❖

At MyHeritage, you have to be a MyHeritage subscriber

Goldfish Pond, Catfish Pond
❖

Another solution to get in multiple databases is obviously to
test at each of the major companies, but…

❖

An even better blended solution is for you to test at one
company, your sibling to test at another and another sibling
test at a third

❖

That gives you the benefit of testing multiple siblings and
having tests in multiple ponds for the same amount of money

❖

And if possible, do the transfers to the databases that accept
them

One Pond to Unite Them All
❖

Another way of finding matches with people who tested at a
different company is if you both upload your raw DNA data to the
free and open database at GEDMatch

❖

GEDMatch keeps your genetic data private, but opens up the
matching process

❖

The more people who submit their DNA profiles to GEDMatch, the
more powerful a tool it becomes

❖

In addition to matching, GEDMatch offers a suite of analysis tools

❖

The more advanced tools require a $10 fee for one month of access or
a continuing $10/month subscription

Creating a DNA Testing Plan

Creating a DNA Testing Plan
1. What question are you trying to answer?
2. What do you know already? Is there more information that can be
found to arrive at a hypothesis?
3. Formulate your theory.
4. Design your “experiment”… i.e. Whose DNA testing will most
likely assist you in arriving at a conclusion?
5. Analyze the DNA results to see if your experiment worked.
6. Can you reach a solid conclusion? If “Yes,” write your conclusion.
If “No,” start again.

Testing Plan Example
❖

Question: Who are the parents of my ancestor John
Robinson who according to the 1850 census records of
Bedford County, Tennessee was born about 1805 in
Virginia and, who according to the family’s oral
tradition, is a junior, meaning his father was also named
John.

Testing Plan Example
❖

Research: In the 1850 census, John is living in the same
county as a James Robinson, also born in Virginia in
about 1807. James Knox Polk Robinson, the son of John
through whom I descend, married an Ellen Howland.
James Robinson had a son Townsend who married
Ellen’s sister Sarah.

Testing Plan Example
❖

Hypothesis: John Robinson, Jr. and James Robinson are
brothers, evidenced by the collective evidence of
proximity in the census, same birth period and place
and by the fact they had sons who married a set of
sisters. John, Jr. and James’ parents are a John Robinson
and his unknown wife who were both likely born before
1787 and were living in Virginia until at least 1812.

Testing Plan Example
❖

Experiment: Testing descendants of multiple children of
both John, Jr. and James may show a genetic connection
between their descendants to such a degree that we may
statistically conclude they were in fact brothers; however,
the descendants of 1st cousins James Knox Polk Robinson
and Townsend Robinson will almost certainly match
because they married the Howland sisters. Thus a
conclusion of a fraternal connection between John and
James cannot rely solely upon descendants of James KP
Robinson matching descendants of Townsend Robinson.

Testing Plan Example
❖

Experiment: In addition to autosomal DNA testing, testing the YDNA of male line descendants of John, Jr. and James may prove
a connection by having the same or similar Y-DNA haplotype.

❖

Experiment: Over the years, I have DNA tested my mother, her
siblings and four of their first cousins. I also managed to track
down and test a 2nd cousin, once removed to these people (in
the senior generation), but he is also a double cousin through a
line unrelated to James’ known descendants. My testing of
myself and my 1st cousins can be ignored since my mother and
her siblings have also been tested.

Testing Plan Example
❖

Analysis: At least 65 descendants of John, Jr. have tested
including 23 whose results I have at least some access to (all but
one being descendants of James Knox Polk Robinson’s son
William Henry Robinson). There are 9 known descendants of
James Robinson who have tested, but 6 of those descend from
Townsend. As expected, the descendants of Townsend and
James KP match, but that may be solely through their Howland
connection. The only non-JKPR descended kit I control does not
match the 4 Townsend descendant kits who are on GEDMatch.
Requests for other non-JKPR testers to check their shared
matches for descendants of James have gone unanswered.

Testing Plan Example
❖

Analysis: Several kits of JKPR descendants do match
descendants of James Robinson from children other than
Townsend. The common matches of these kits include two
people who claim descent from a William Robinson, born abt
1821 in Virginia, and who list John Wesley Robinson as
William’s father. John, Jr. had a son named John Wesley
Robinson as well. This William Robinson appears in the 1850
census in Bedford County, Tennessee in the same civil district
as James and is not the same William, son of James (b. abt 1853,
TN), or William, son of John, Jr. (b. abt 1832, TN). William (b.
abt 1821, VA) is in Kentucky by the 1860 census.

Testing Plan Example
❖

Analysis: Two male-line descendants of John, Jr. have been YDNA tested to 67 markers. The men are 1st cousins once
removed to each other and have a genetic distance of 1,
indicating a close Y-DNA relationship. A male line descendant
of James has also tested to 67 markers and is a distance of 2
and 3 from the descendants of John, Jr. A man who descends
from William Robinson (b. abt 1821, VA) has tested to 67
markers and is a distance of 2 and 3 from the descendants of
John, Jr. All four men are in a haplogroup that is relatively rare
for the British Isles where this Robinson line likely originated.

Testing Plan Example
❖

Conclusion: John, Jr. and James are brothers as
evidenced by the atDNA connections that cannot be
attributed to the Howland sisters and by the Y-DNA.
DNA coupled with the trees of others show that John, Jr.
and James had a much younger brother William who
moved from Tennessee to Kentucky between 1856 and
1860. John Robinson, the father of John, Jr., James and
William may have been named John Wesley Robinson
based on trees of William’s descendants. His identity
and that of his wife remain otherwise unknown.

Testing Plan Example
❖

Did my testing plan work?

❖

Partially. I was able to prove to a reasonable degree of
certainty that John, Jr. and James were brothers and that
they had a third brother William

❖

I have not yet been able to find additional details on John,
Sr. other than his full name may have been John Wesley
Robinson.

❖

Thus the cycle continues, now armed with more research
with which to hypothesize.

