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Disclaimer!

The science of DNA is very complex, and its use is constantly evolving in 
science, medicine, pharmaceuticals, and policework, to name just a few areas.

We will cover some high-level basics as DNA relates to genealogy and some 
commercially available tests. 

Exercise caution and pause before taking (or asking someone to take) a DNA 
test. DNA can reveal emotionally sensitive information about family and 
ancestors.  In addition, some DNA tests could disclose health information that 
could create unwarranted concerns. Privacy for DNA test-takers is paramount.
Even if you have arranged and paid for a DNA test for someone else, the 
results still belong to them.
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What is DNA Testing?
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What is DNA? (Deoxyribonucleic Acid)

Courtesy: National Human Genome Research Institute  (https://www.genome.gov/) 

• DNA controls most aspects of human cellular 
biology. DNA is organized into 22 chromosome 
pairs and a single pair of sex chromosomes. 

• Our chromosomes comprise about 3 billion DNA 
base pairs (6 billion altogether).

• DNA Strands of varying lengths make up genes 
(between 20,000 and 25,000 genes).

• DNA is made up of repeating sequences of 
adenine (A), thymine (T), guanine (G), and 
cytosine (C).  The sequencing of A, T, G, and C is 
the specific code for the Gene. 

• The complete set of DNA is called a Genome.

• Humans share 99.9% identical DNA.

• Genealogically speaking, we are interested in the 
.1% that may not be identical

https://dictionary.cambridge.org/us/pronunciation/english/deoxyribonucleic-acid
https://www.genome.gov/
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Types of DNA Testing.

Types of Tests:

Autosomal DNA (atDNA) – testing of the 22 non-sexual chromosomes. One 
copy of each chromosome is inherited from each parent. 
Y-chromosomal DNA (Y-DNA) – testing of the Y chromosome, which only is 
seen in males and is passed from father to son.
X-chromosomal DNA (X-DNA) – Women have two X chromosomes, one from 
their father and one from their mother. Men have one X chromosome 
inherited from their mother.
Mitochondrial DNA (mtDNA) – is a small circular piece of DNA found in large 
numbers outside the nucleus of most cells and passed unchanged from a 
mother to her children. Men do not pass on any mtDNA to their children.
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Uses of DNA Testing.

Types of Tests:

Autosomal DNA (atDNA) – is the primary test to determine genealogical 
matches in commercial DNA testing. We will discuss this type of test.
Y-chromosomal DNA (Y-DNA) – will determine whether two testers share the 
same paternal line. The mutation rate of Y DNA also allows the generational 
relationship to be estimated. 
X-chromosomal DNA (X-DNA) – can help indicate maternal relationships if 
matches are found, but it is challenging to evaluate without other matching 
info.
Mitochondrial DNA (mtDNA) – because mtDNA is passed unchanged, a 
maternal relationship can be established, but not the age of the relationship.
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Genealogical DNA Testing Companies*.
Database = 20 million+  More Genealogical Tools and Largest Database. 
Thru-Lines, Traits, Matches, Ethnicity, family tree integration. [Best for 
Genealogical and Genetic tree integration]

Database = 12 million+ Deeper health information but not a genealogical 
research site. Health Info, Matches, Ethnicity, Traits. [Best for deeper health 
analysis]

Database = 1.7 million+  Deeper DNA analysis but not a genealogical 
research site. Ethnicity, DNA Matches, Y-DNA, Group Projects, free DNA 
uploads, family tree integration. [Best for deep DNA analysis]

Database = 5 million+  Some unique Genealogy Tools and Free to start. DNA 
Matches, Ethnicity, free DNA uploads, family tree integration. [Good for 
Genealogical and Genetic tree integration]

* Other Companies available.  Data As of July 2022. 
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Autosomal DNA Testing
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Autosomal DNA inheritance.
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On average, you inherit 50% of your parent’s 
DNA.

Your siblings (unless you are an identical twin) 
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Data from The International Society of Genetic Genealogy (ISOGG) Wiki (https://isogg.org/wiki/International_Society_of_Genetic_Genealogy)

Family Relationships

https://isogg.org/wiki/International_Society_of_Genetic_Genealogy
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Family Relationships & atDNA
• These are averages – the DNA relationships are a range.

• Some distant relationships are not detectable or
are unreliable.

• DNA testing companies classify matches.

https://isogg.org/wiki/International_Society_of_Genetic_Genealogy
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Autosomal DNA Matches
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DNA Matches : Approach
• Start with your best matches and work down.

• Use the relationship calculator to estimate where you might share a match in your tree.

• If the person has created a tree, look to see if you can see a shared relative, common location, or 
familiar last name.

• The hints or suggestions given by the DNA company are not necessarily correct but are always 
worth exploring.

• Remember that you may share more than one relative

• Triangulate the relationship using shared matches.

• Make notes 

• You can filter your matches.

• Send the person a message, but don’t be too disappointed if they don’t reply.

• If they have used their real name in their results, you could use social media (Google, Facebook, 
LinkedIn, etc.) to look for more clues.
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DNA Matches : MyHeritage
A centimorgan (cM) is a 
unit used to measure the 
probability that a section 
of DNA will be passed on 
to a descendant intact 
(rather than being split 
into separate segments). 

Centimorgans are not 
units of physical distance, 
but rather, units of 
probability. Generally, the 
more centimorgans two 
people share, the more 
closely related they are.
(Ancestry.com – “How We 
Measure Relationships 
between AncestryDNA® 
Matches”)

Typically, the larger the 
largest segment the closer 
the relationship.
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DNA Matches : Ancestry

No tree so review 
shared matches

Notice that I have different matches 
with the different testing companies
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DNA Shared Matches : Ancestry

• Shared matches are matches that 
you and your match both share

• Shared matches are a powerful 
tool to triangulate where this 
person belongs in your tree

• In this example, the primary 
match does not have a family tree 
uploaded to Ancestry, but the 
shared match allows me to start 
resolving the relationship

John L and I both share Primrose as a 
match and Primrose has both a 
shared tree and a common ancestor
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DNA Mapped Matches : Ancestry

• An interesting tool in Ancestry allows 
you to map “close” matches

• This does not tell you definitively 
where your relatives have relocated to.

• Rather it tells you where Ancestry has 
the most DNA test takers. 
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Ethnicity Estimates
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Ethnicity Estimates.

FLASHPOP/GETTY IMAGES

• Your DNA testing company compares your DNA with that of 
worldwide reference populations.

• Your percentage match indicates a shared heritage with the 
reference DNA pool.

• Each DNA testing company has different reference populations, 
and they are constantly refining and updating them so your 
ethnicity can change over time.

• Ethnicity is not nationality or race.

• Ethnicity does not necessarily show immigration history.

• Because of the way we inherit DNA from our family 
(recombination), family members can have different DNA 
ethnicity results.

• Equally, because we don’t inherit all of our parent’s DNA, 
ethnicity markers may be missing from the results.
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My DNA Ethnicity: Ancestry

Easy to see which 
region I am from…
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On the other hand…
My wife not so 
much.
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Other “features”
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Questions?


