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

them.




What’s Ahead: Your DNA

In this class, we will cover:

« Whatis DNA Testing?
 Autosomal DNA

« Autosomal DNA Matches
 Ethnicity Estimates

« Other Features
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What is DNA?

Deoxyribonucleic Acid

 DNA controls most aspects of human cellular

biology. DNA is organized into 22 chromosome pairs
a i gi and a single pair of sex chromosomes.

* Our chromosomes comprise about 3 billion DNA

1 2 : : : : base pairs (6 billion altogether).
gi EE gg ?} %g * DNA Strands of varying lengths make up genes
(between 20,000 and 25,000 genes).
7 8 J 10 11 12 * DNA is made up of repeating sequences of adenine

(A), thymine (T), guanine (G), and cytosine (C). The

jim E%D éé §§ Q@g EE sequencing of A, T, G, and C is the specific code for

the Gene.
13 14 15 16 18

 The complete set of DNA is called a Genome.

17
EE 2L F %% §@ ! g% e Humans share 99.9% identical DNA.
21 XY XX

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

Shown here are human chromosomes

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



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.
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FamilyTreeDNA

* Pros: Large database; family tree integration.
* Cons: No Y-DNA/mtDNA tests; subscription fees.
* Accepts DNA Uploads: No.

* Pros: Comprehensive tests; advanced tools.
* Cons: Complex interface; smaller database.
* Accepts DNA Uploads: Yes.

* Pros: Health insights; user-friendly interface.
* Cons: Privacy concerns; limited genealogical tools.
* Accepts DNA Uploads: No.

* Pros: Global reach; innovative tools.
e Cons: Smaller database; subscription model.
* Accepts DNA Uploads: Yes
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Eye color is just
the beginning.

\\ Get AncestryDNA® + Traits
a

COLLECTION
BAG

OO0 *poes v-DNA testing

FamilyTreeDNA

Ancestry only does Autosomal DNA Testing.*

Activate Your DNA Kit

Would you like to continue signed in as Hannah |

Yes No

Enter the 15-digit activation code located on your collection tube to link your test
results to your Ancestry account.

Helping activate a DNA kit for another adult? Activate here.

» AlA-1A1A-1A1A-1A1A




What Your Ancestry Test Gives You

Matches

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

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
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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

25%

50% 25%

Niece/nephew

25%

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

These are averages — the DNA relationships are a range.

12.5% 6.25%
Great Great grand
uncle/aunt

Some distant relationships are not detectable or
are unreliable.

grandparent

DNA testing companies classify matches. 25% 12.5% 3.125%
Grand

First cousin

Grandparent :
P twice removed

uncle/aunt

50% 25% 6.25% 1.563%

3.125%

Second cousin

SELF

50% 25% 6.25%
First cousin

Second cousin Third cousin
once removed once removed

Niece/nephew
once removed

3.125%
Grand First cousin Second cousin Third cousin

niece/nephew twice removed twice removed twice removed

Data from The International Societv of Genetic Genealogyv (ISOGG) Wiki (https://i : iki/International Society of Genetic Genealog


https://isogg.org/wiki/International_Society_of_Genetic_Genealogy

Family Relationships & atDNA

Th M ' Version 4.0 (March
e Shared cM Project — Version 4.0 (March 2020)
Blaine T. Bettinger ;
. retieCenenlogist o How to read this chart: Great-Great-Great- GGGG-
www. TheGeneticGenealogist.com . d t A le
CC 4.0 Attribution License Relationship rancparen —
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1741 4 - GGG-
1201 - 29824 Range (min-max) Great-Great-Grandparent || 0"
Half GOG- Great-Great
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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).

L — = - e L]

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”)
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DNA Matches : Ancestry Example

— List ¢ Map

Filter by: ® Unviewed #2= Common ancestors 1 Messaged E) Motes ¥ Trees Shared DNA ~ Groups ~ O Search | Sort ~ NOtlce that I have
different matches with
Parent/Child the different testing

Betty Beaumont Mother % Public linked tree com pan|es
3,473 cM | B0% shared DNA 327 People View match ®
Mother's side % Common ancestor
Clo=e Family
John L 1st cousin Tx removed & Unlinked Tree View in tree
457 cM | 7% =shared DNA
ﬁ Father's side View match
5] Tidmas/Worman - no response to messages. Not logged in for a while L 1 1 P
John B 2nd - 3rd Cousin ¥ NoTrees Do you recognize them?
5 cM | 3% shared DNA
Yes Learn more
\ ) [5] =ent message on 24.Jan1 - not logged in for a year @7
Primrose 2nd cousin % Public linked tree e
208 cM | 3% shared DMNA 17 People
Father's side o Common ancestor View match

-

=] Contacted 4 Jan 2021 - Alfred Worman (1847)'Sarah Hunt (1346 L 1 4



. John L and | both share Primrose as a
You and ]ﬂllll L match and Primrose has both a shared

9 1st cousin 1x removed | Father's side tree and a common ancestor

%0 shared DMAC 457 oM across 24 segments

View in tree Message Edit Relationship * Shared matches are matches that

TidmasWorman - no response 1o .

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

Treses Ethnicity Shared Matches

Filter by: ® Unviewed < Common ancestors =1 Messaged [ Notes %W Trees Groupe ~ Cl Search | Sort

* In this example, the primary match

Extended Family does not have a family tree

Primrose 2nd cousin % Public linked tree View in tree uploadEd to AnCEStry, but the
208 cM | 3% shared DMNA 117 People
ﬂ Father's side 29 Common ancestor View match SharEd matCh aIIOWS me tO Sta rt
resolving the relationship
[E Contacted 4 Jan 202 - Alfred Worman (1847)/Sarah Hunt (1848) L 1 S
Diztant Family
Rachel 4th - 6th Cousin ¥ NoTrees Do you recognize them?
55 cM | = %% shared DMNA
Yes Learn more @
.



15t Cousins

2nd Cousins 2nd Cousins

~ >

¢

PRIMROSE

John L and | both share Primrose as a
match and Primrose has both a shared
tree and a common ancestor

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
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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
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Regions Journeys By parent

john's 8 ancestral regions

64% England & Northwestern Europe

10% Germanic Europe

8%  Denmark =

8% Ireland

B connacht > =
8
. 4%  Cornwall =
8
. 3%  Scotland
®
. 2% lceland =

1% Wales

- ICELAND

SWEDE

NORWAY

UNITED
KINGDOM

NETHERLANDS PO
BELGIUM
ECHIA
Y SLC
FRANCE .
SWITZERLAND Hul
CROATIA




Ethnicity

My Results Show The History Of England

Invasions of the

/ sé’/ .
LN Roman Empire
Gaels * 100 - 500 CE

Western
Roman
Empire

Eastem Roman
“Empire

c———— Angles, Saxons
Franks

Goths
Visigoths
) Ostrogoths
w— HUNS
— \/andals
— Gaels

Carthage
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Regions Journeys By parent

Maggie's 9 ancestral regions

L.
<+

60% Spain

™
-.,

18% Portugal >
.
. 7%  Indigenous Cuba =
o S
. 5%  Morthern Africa =
L]
. 5% Basque =
.
. 2% Senegal =
]
. 1%  Western Bantu Peoples [ New [
\ *
\\ . 1%% Germanic Europe =3
-
. 1%  Cornwall = -

Updated July 2024, ) Seewhat changed and FACS

We compare your DMNA against a world ™ "= reference panel to
see which populations yvour DMA looks 4 [ ik,
How do we calculate this? @} mapbox

i
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Ethnicity

630s Muslim campaign
" (and date)

Muslim Empire in 750
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Traits

Birth weight

-
’_

Lowest Highest

Below average

0 Earwax type

o ]
Wet Diry
Wet earwax

Freckles

| —

Mo freckles Many freckles
Likely to have few freckles

Cleft chin

Less likely Maore likely

Unlikely to have a cleft chin

Eve color

h

Lighter Darker
Dark eyes

m Hair color
—I. .I—
Dark Blond/red
Dark hair

Less likely Mare likely

Unattached earlobes

Facial hair fullness

Patchier hair

—

Fuller hair

Genes for patchier facial hair

Hair strand
thickness
Thin hair Thick hair
Thin hair

i I Athletic ability

~

Less likehy

More naturally athletic

1 Focus

Mare likely

Difficult Easy

Unlikely to focus easily

Heart rate recovery
—I.
Average Fast
Quicker recovery rate

Competitiveness

Less Maore

Likely to be competitive

Getting stronger

-

Maore difficult Easier

Likely to get stronger easily

= Heat tolerance

h

Lower Higher

—_—

Likely to tolerate heat well

m Desire to succeed

o~

Less likehy Maore: likely

Likely motivated by success

/ Goal sefter
.
-~

More likely

Less likehy

Likely to be a goal setter

' Holding vour
oy -

Less likehy

-

More likely

Unlikely to hold breath for long

Determination

Maore adaptable More determined
Muore adaptable
Hand-eye
coordination
More difficult Easier

Likely to have good hand-eye
coordination

Individual or team
=

—_—

e
Individual sports Team sports
Likely to prefer team sports



ThrulLines

Ancestry’s ThruLines map matches to shared family trees

ThruLines® for Mary Ann Matilda Clover

ThruLines® uses Ancestry® trees to suggest that you may be related to 7 DNA matches through Mary Ann Matilda

Clover.

:

[ 4

i

1st cousin 2x removed
1901-1982

2nd cousin 1x removed
1930-2007

LG
©
1

3rd cousin
74 cM | 3 segments

Mary A M Beaumont
‘ Great-grandaunt
1876-1941

@ 3 DNA Matches

l

=,,J:.’

l

AR

o
1

2nd cousin 1Ix removed
23 cM | 3 segments

1* Relationships ‘= List

1st cousin 2x removed
1913-1994

I

TP
o
————1

2nd cousin 1x removed
11cM | 2 segments

Mary A M Clover
2nd great-grandmother
1854-1932

I

Charles W Beaumont
Great-grandfather
1880-1947

john beaumont

l

Isabella H Beaumont
Great-grandaunt
1885-1982

3rd cousin Ix removed
50 cM | 6 segments

I

Florence Beaumont
‘ Great-grandaunt

1890-1973

a Fred Amery
7»’) 1st cousin 2x removed
‘ 1923-1999

)
—

2nd cousin Ix removed
190 cM | 6 segments



Thank you for Attending

1ips - Ficks

B ot ~ 40&64&”
Any Qu e St I o n S? . And things wortiknowing

° °
o Family History on the Al Fast Track
%’?‘ "”"; :. @Beaumont-Genealogy * 1.39K subscribers - 71 videos
- I'm here to help you explore your family’s history with easy-to-follow genealogy tut ...more
[ beaumont- genealogy.com
TND Customize channel Managevideos ~ ( Viewchannelstats ) ( @) )
.
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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