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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 arrange and pay for a DNA test for someone else, the results still belong to 

them.

Disclaimer!



In this class, we will cover:
• What is DNA Testing?

• Autosomal DNA

• Autosomal DNA Matches

• Ethnicity Estimates

• Other Features

What’s Ahead: Your DNA



DNA 
Testing



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://www.genome.gov/


Types of DNA Tests  

Autosomal DNA (atDNA): Tests the 22 non-sex chromosomes and is the primary type used in genealogy. Each 
chromosome is inherited in pairs—one from each parent—allowing for broad ancestry and relationship matching 
across recent generations.

Y-chromosomal DNA (Y-DNA): Useful for tracing direct paternal lineage, as it is found only in males and passed from 
father to son. This test is ideal for surname research and tracking ancestry along the male line.

Mitochondrial DNA (mtDNA): A small circular DNA structure located outside the cell nucleus, mtDNA is passed down 
unchanged from mother to child. Only females pass mtDNA to the next generation, making it useful for tracing direct 
maternal ancestry over many generations.

X-chromosomal DNA (X-DNA): Inherited differently by men and women, with women receiving two X chromosomes 
(one from each parent) and men inheriting a single X chromosome from their mother. X-DNA can sometimes help 
identify specific ancestral lines, though it is less frequently used in general genealogy.



How DNA Tests are Used  

Autosomal DNA (atDNA): The primary test for identifying genealogical matches in commercial DNA testing. It provides 
the broadest connections across recent family lines and can reveal relationships up to 5-8 generations back. This test 
will be our main focus.

Y-chromosomal DNA (Y-DNA): Helps determine if two testers share the same paternal line, making it valuable for 
tracing direct male ancestry and surname studies. The mutation rate of Y-DNA allows for an estimate of the 
generational distance between matches, but it only applies to male lineage.

Mitochondrial DNA (mtDNA): mtDNA is useful for confirming maternal relationships, as it is passed down unchanged 
from mother to child. However, it does not provide information on the specific age of the relationship, which limits its 
usefulness in recent genealogical research.

X-chromosomal DNA (X-DNA): When matches are found, X-DNA can sometimes indicate maternal relationships. 
However, due to its complex inheritance pattern and limited applicability to specific lines, it is challenging to interpret 
without other supporting matches, making it less reliable as a primary genealogical tool.



Choosing a Test Company

• Pros: Large database; family tree integration.

• Cons: No Y-DNA/mtDNA tests; subscription fees.

• Accepts DNA Uploads: No.

• Pros: Health insights; user-friendly interface.

• Cons: Privacy concerns; limited genealogical tools.

• Accepts DNA Uploads: No.

• Pros: Comprehensive tests; advanced tools.

• Cons: Complex interface; smaller database.

• Accepts DNA Uploads: Yes.

• Pros: Global reach; innovative tools.

• Cons: Smaller database; subscription model.

• Accepts DNA Uploads: Yes



A Typical DNA Test: Ancestry
Ancestry only does Autosomal DNA Testing.*

*Does Y-DNA testing



Matches
• What: Connects you with relatives who share common DNA.
• Use: Explore family connections, build family trees, and verify family lines.

What Your Ancestry Test Gives You

Ethnicity
• What: Breaks down your ancestral origins by geographic regions.
• Use: Discover the regions your ancestors came from, helping to trace roots and cultural 

history.

Traits
• What: Provides insights into personal characteristics influenced by genetics (e.g., eye 

color, taste preferences).
• Use: Understand how genetics play a role in individual traits



DNA & 
Genealogy



Family Relationships & atDNA

SiblingSELF

Child

Parent

50%

50%

50%

• Everyone inherits about 50% of their DNA from each parent
• Apart from identical twins, siblings do not share the same 

DNA

Data from The International Society of Genetic Genealogy (ISOGG) Wiki (https://isogg.org/wiki/International_Society_of_Genetic_Genealogy) 

https://isogg.org/wiki/International_Society_of_Genetic_Genealogy


Family Relationships & atDNA

Data from The International Society of Genetic Genealogy (ISOGG) Wiki (https://isogg.org/wiki/International_Society_of_Genetic_Genealogy) 
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https://isogg.org/wiki/International_Society_of_Genetic_Genealogy


Family Relationships & atDNA

Data from The International Society of Genetic Genealogy (ISOGG) Wiki (https://isogg.org/wiki/International_Society_of_Genetic_Genealogy) 
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• 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


Family Relationships & atDNA



Y-DNA

Y-DNA follows the 
paternal line and 

changes at a known 
rate so generations 
can be estimated



Autosomal
DNA

Matches



DNA Matches : MyHeritage Example

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.



DNA Matches : Ancestry Example

Notice that I have 
different matches with 
the different testing 
companies



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



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

SELF

PRIMROSE

JOHN L 

1st Cousins

2nd Cousins 2nd Cousins



DNA & 
Ethnicity



Ethnicity Estimates

• 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, which they constantly refine and update so 
that 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.



My Estimate



Ethnicity
My Results Show The History Of England



My Wife



Ethnicity
My Wife’s Results Show The History Of Spain/Cuba



DNA:
Other 

Features



Traits
Ancestry Results Show “possible” traits (for an extra fee!) 



ThruLines 
Ancestry’s ThruLines map matches to shared family trees 



Thank you for Attending

My YouTube Channel: 
https://www.youtube.com/@Beaumont-Genealogy/videos

My Genealogy Website:  (for this Presentation)
https://www.beaumont-genealogy.com/classes

My Email:
John.Beaumont@Outlook.com
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