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DNA and Genealogy 
You received your DNA from your biological mother and father who, in turn, received their DNA from their 
biological mothers and fathers.  DNA ethnicity estimates are intended to indicate where your ancestors were 
living 500-1,000+ years ago.  Experts agree they are only accurate at the continent level.  Comparing the DNA of 
one person to that of another can help prove or disprove relationships to people, living and dead – your genetic 
relatives. 
 

Manage Your Expectations 
DNA is not a magic bullet.  Rather, it is a tool to be used in genealogical research.  Don’t expect to submit your 
DNA and immediately be presented with your family tree extending back many generations.  Understand 
genealogical DNA is not a precise tool.  Your DNA, by itself, cannot confirm a family connection.  It may suggest 
several possible relationships from which you will have to determine which is the correct one.  Your DNA must 
be combined with historical records to confirm a connection. 
 

Read The Terms and Conditions! 
Your fingerprints may be unique to you, but you share some of your DNA with your genetic relatives: parents, 
siblings, offspring, aunts, uncles, cousins, grandparents, etc.  It is therefore important that you carefully read the 
Terms and Conditions of the site where you have your DNA, rather than simply click the “Yes I Agree” box as you 
may do on many other sites.  Review the privacy settings and set them to the levels at which you are 
comfortable. 
 

At the time of testing, you have the option to opt in/out of sharing your matches and to opt in/out of research 
studies.  You can change those decisions at any time after you test.  
FamilyTreeDNA has an option to allow law enforcement access to your DNA through their Investigative Genetic 
Genealogy Matching program. 
 

The Four Genealogical DNA Tests 

• Autosomal DNA (atDNA) 
o Both sexes have it. 
o Inherited equally from both parents. 
o Inherited from most (but not all!) of your ancestors. 
o Used to find connections on both sides to about five generations. 
o Not always obvious which branch of your tree you share with your match. 
o Also used for ethnicity estimates. 
o Available through all the major testing companies. 
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The Four Genealogical DNA Tests (cont.) 

• Y-chromosome (Y-DNA) 
o Only found in men. 
o Inherited virtually unchanged from father to son. 
o Can be used to track the male-to-male line. 
o Available through FamilyTreeDNA(with matches), 23andMe(no matches) 

and Living DNA (no matches). 

• Mitochondrial DNA (mtDNA) 
o Both sexes have it. 
o Only inherited from the mother. 
o Can be used to track the direct maternal line. 
o Changes extremely slowly – it might remain exactly the same for dozens of generations! 
o Available through FamilyTreeDNA(with matches), 23andMe(no matches) 

and Living DNA (no matches). 

• X-chromosome (X-DNA) 
o Found in men and women. 
o Inherited by both sons and daughters from their mother. 
o Daughters, but not sons, also inherit from their fathers. 
o Can be used to find connections to some, not all, of your genetic ancestors. 
o Available through FamilyTreeDNA and 23andMe. 

 

Learn The Terminology 
Before you proceed any further into examining your DNA results it will be to your benefit to learn at least some 
basics regarding genealogical DNA.  You should become comfortable with the following terms:  chromosome, 
segment, centimorgan, endogamy, pedigree collapse, and Most Recent Common Ancestor.  You should also be 
able to differentiate among first, second and third cousins, half-siblings/cousins, and cousins once- or twice-
removed.   
 

Explore The Web Site 
Now is a good time for you to explore the Web site containing your DNA results and click on all the buttons and 
menu items to see what happens.  Don’t worry, you won’t break anything and you’ll discover the various 
features and tools of the site which will help you in your research.  Look in particular for anything labeled 
Frequently Asked Questions, Learning Center, Knowledge Base, etc. 
 

Create a Family Tree and Attach Your DNA Results to It 
Having a family tree, even a small one, linked to your DNA test results will make it easier to achieve your goal of 
exploring your ancestry.  Your tree doesn’t have to be detailed, but should at least include the names, birth 
dates and places of the relatives you know.  Start with yourself and work backwards one generation at a time.  If 
you don’t know an exact date, an approximate date will be fine.  Inform your relatives of your interest; they may 
offer information you don’t already have. 
 

Once you have created your tree, make it public and link it to your DNA results on the site where it resides.  That 
will allow the tools on the site to compare your tree with those with DNA segments that match yours and 
suggest how you might be related to them.  Your linked public tree will also serve as “cousin bait” to attract 
unknown cousins who might have valuable information regarding your family. 
 

  



© Bernard N. Meisner 2022.  All rights reserved. 
 

Your Ethnicity Estimate 
Many people start by looking at their ethnicity estimate.  In fact, learning what their DNA indicates regarding 
their ethnicity may be the only motivation many have for taking a DNA test.  Are you pleased, surprised, or 
shocked by your ethnicity estimate?  There is a distinction between nationality and ethnicity, with the latter 
being the cultural and ancestral identity of a person. 
 

Based on the birthplaces of my great-great grandparents I am 62% Irish and 38% German.  However, when I look 
at the ethnicity estimates from the various companies I see a wide range of values.  What’s happening?   
 

Ethnicity estimates are educated guesses based on how closely your DNA resembles that of the various 
reference populations each company has established.  The number and composition of the reference 
populations, and the algorithms the companies use to compare your DNA to the members of the populations, 
varies among the testing companies.  Is one more accurate than the others?  Probably not. 
 
Some ethnicities are easier to distinguish than others.  My Irish ancestors lived somewhat isolated on an island 
at the edge of Europe, so there were fewer interactions with traveling merchants and armies than what my 
German ancestors experienced living in central Europe.  As a result Irish DNA has more distinctive segments than 
German DNA, making those estimates of my Irish ancestry more accurate than those of my German ancestry. 
 

SideView™ - The Ethnicity Inherited From Each Parent 
AncestryDNA compares the segments of your DNA with that of your matches.  By assuming each match comes 
from either your father’s or your mother’s side of the family, they are able to separate the various segments into 
those of “Parent 1” or “Parent 2.”   If there are enough overlapping segments from enough matches they can 
determine which halves of your ethnic DNA were inherited from one parent or the other.  Note they cannot 
determine which parent is your mother and which is your father.  If you know the ethnicities you inherited from 
each parent you will eventually be able to specify whether “Parent 1” or “Parent 2”is your father or your 
mother. 
 

Set Your Goal and Create a Plan 
If you haven’t already done so, now it is time to determine why you took a DNA test.  Were you only interested 
in discovering your ethnicity, or are you hoping to find clues to your ancestry?  What is it you would like to know 
about your ancestors?  Once you have established a goal you can craft a research plan to reach that goal. 
Proceed as you should for any genealogical research.  Start with what you know, and then work back in time to 
what you don’t know.  Learn as much as you can about the area, time period, and available records.  Interview 
your oldest living relatives for the information only they may have!  Determine which known/unknown cousin’s 
DNA you need. 
 

Identify The DNA Matches That Will Help You Achieve Your Goal 
After processing your DNA sample, the company will compare your DNA with that of all the others who have 
submitted samples, and identify those individuals who have segments of DNA that exactly match the same 
segments of your DNA.  These will be presented in a list, typically in descending order of the amount of matching 
DNA, usually expressed in centiMorgans (cM).  If you tested with 23andMe get out your calculator and multiply 
the percentages shown by 68 to arrive at the number of centiMorgans.  Don’t be overwhelmed by the number 
of matches – I have tens of thousands -- as your primary interest will be in those who most closely match you.  
 

Your match list hopefully includes some previously unknown cousins who might have the information you need 
to answer your question(s) regarding your family.  Which cousins you need depends on which grandparents you 
are seeking.  A simple mnemonic is to count the g’s: if you are seeking grandparents (one g), look for first 
cousins; for great grandparents (two g’s), second cousins; and for great grandparents (three g’s), third cousins.   
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Identify The DNA Matches That Will Help You Achieve Your Goal (cont.) 
How do you know which cousins are which?  Although there is no perfect predictor due to the effects of 
recombination that occurs with each generation, you can either refer to the Shared centiMorgan Project table 
and tool or, an alternative is to consider any matches that share more than 500 cM with you to be first cousins; 
matches that share between 150-499 cM to be second cousins; and matches that share 50-149 cM to be third 
cousins. 
 

The goal is to group your DNA matches based on your shared ancestors.  Your best matches are those who share 
the most DNA with you.  In particular, you are looking for someone who descends from a different child of the 
ancestor whose parents you are seeking.  Review your best matches to determine if there are any individuals 
and/or any surnames you recognize.  Remember married women typically were known by their married name, 
not their maiden name. 
 

Next, determine which best matches have attached family trees.  Again, you are looking for the names of 
ancestors in their tree that also appear in your tree.  You will probably discover that fewer than half your 
matches have trees attached, and many of those trees are too small and only include living individuals, 
designated as Private. 
 

Matches in Common Are the Keys to Answer Your Question 
Every company includes a tool that allows you to group together those in your match list that share DNA not just 
with you, but also a selected person on your match list.  That means you and the other members of that group 
all descend from a common ancestor.  Ancestry, MyHeritage and LivingDNA call it Shared Matches, 
FamilyTreeDNA, In Common With; and 23andMe, Relatives in Common.  These tools allow you to determine how 
you are related to your matches and how your matches are related to each other, providing clues to the answers 
to your genealogical questions. 
 

Examine The Relationships to Your Matches Suggested on the Web Site 
The various DNA companies have been developing tools to suggest possible relationships between you and your 
DNA matches.  Ancestry’s tool is called ThruLines®, which looks for matches between your attached tree and the 
trees of your DNA matches.  MyHeritage’s Theory of Family Relativity tool uses their historical records combined 
with attached trees to suggest relationships.  23andMe’s tool uses shared DNA, rather than attached trees, to 
create a family tree depicting possible relationships between you and your closest DNA matches.  It is important 
to verify any suggested relationship before including it in your tree. 
 

Keep A Research Log 
You will discover that carefully documenting your research will prove to be extremely valuable.  You will be able 
to review when and where you searched, and what you did, or did not, find.  It will prevent you from wasting 
time repeating searches and allow you to focus on one question while noting possible leads to other questions 
for later exploration.  Research logs can vary in form and content; select the type that best meets your needs. 
 

Concluding Remarks 
Genealogical DNA can be a valuable tool to use in your research.  You can hopefully find previously unknown 
cousins who may have the family information you are seeking.  When combined with tree sharing and 
traditional genealogical record research DNA can increase the likelihood of answering the questions regarding 
your family history.   
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Some Suggested Sources of DNA Information 
 
Web Pages 
FamilySearch: DNA testing. What is it, and how can you benefit from it? 
https://www.familysearch.org/home/dna-testing 
 

FamilySearch:  FAQ / Terminology 
https://www.familysearch.org/dna-testing/faq 
 

TheDNAGeek (Leah Larkin, Ph.D.):  A Genetic Genealogy Glossary 
https://thednageek.com/a-genetic-genealogy-glossary/ 
 

International Society of Genetic Genealogy Wiki   
https://isogg.org/wiki/Wiki_Welcome_Page 
 

MyHeritage Knowledge Base:  Introduction to Genealogy Course 
https://education.myheritage.com/courses/genealogy-for-beginners/ 
 

Blogs 
Your DNA Guide -- Growing up with the budding genetic genealogy industry led Dianah Southard to found Your 
DNA Guide, where she provides personalized, interactive experiences to assist individuals and families in 
interpreting their genetic results in the context of their genealogical information. 
https://www.yourdnaguide.com/ydgblog 
 

The Legal Genealogist's Blog Regarding DNA. A genealogist with a law degree, The Legal Genealogist Judy G. 
Russell, JD, CG, CGL, is a lecturer, educator and writer. 
https://www.legalgenealogist.com/category/dna/ 
 

The Genetic Genealogist Blog.  The Genetic Genealogist Blaine Bettinger, JD, PhD, examines the intersection of 
traditional genealogical techniques and modern genetic research. 
https://thegeneticgenealogist.com/ 
 

Genea-Musings -- features genealogy research tips and techniques, genealogy news items and commentary, 
genealogy humor, San Diego genealogy society news, family history research and some family history stories 
from the keyboard of Randy Seaver. 
 

Facebook 
Your DNA Guide 
https://www.facebook.com/YourDNAGuide 
 

Genetic Genealogy Tips & Techniques 
https://www.facebook.com/groups/geneticgenealogytipsandtechniques/ 
 

Videos 
RootsTech 2021 and 2022:  Recorded DNA Sessions 
https://www.familysearch.org/rootstech/search?f.language=en-US&f.text=DNA 
 

What to do with your DNA Test Results in 2022 | Part 1 of 3 
https://www.youtube.com/watch?v=-xzMX04iMxE 
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