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Introduction

@ For centuries, genealogists have relied on oral and written
records to trace their family trees. But around the year 2000,
the age of genealogical DNA testing was launched. This
provided genealogists and family historians with an
opportunity to use well-established scientific methods to
prove relationships and ancestry.

@ Compared to paper records, which may be incomplete or
inaccurate, DNA testing is precise.

@ Our genetic code packs billions of
gigabytes into a single gram. A mere
milligram of the molecule could
encode the complete text of every
document in the National Library of
Australia and have room to spare

for the State libraries.




Definitions

@ Chromosome: threadlike bodies consisting of chromatin, that
carry the genes in a linear order.

@ Chromatin: the stuff (including DNA, RNA and other proteins)
that exists within our cells.

@ DNA (deoxyribonucleic acid): a long
macromolecule that transfers genetic
characteristics in all life forms. Strings
of chemicals that define us.

@ Gene: the basic physical unit of heredity; a linear seqen
of nucleotides (chemicals) along a segment of DNA.

@ Haplotype: a combination of closely linked DNA sequences
on one chromosome that are often inherited together.
(Haplogroup — people who share a haplotype.)



Deoxyribonucleic acid

DNA, or deoxyribonucleic acid, is found in every
living cell. It is a long chain of chemicals that tells
our cells how to grow and act.

DNA is divided up into chromosomes, or major
blocks, which are in turn divided into genes.

Humans have 23 pairs of chromosomes (46 in
all) arranged in a double helix.

Half our chromosomes come from our mother
and half from our father.

In humans, the 23rd chromosome is either an
X-chromosome or a Y-chromosome, and
determines if we are male or female.

Women have two X-chromosomes, while men




Chromosomes and Genes

@ Within the nucleus of cells, DNA is arranged into structures
called chromosomes.

@ Humans cells contain 23 pairs of chromosomes, 46
chromosomes per cell.

@ 22 pair are autosomes that carry hereditary information.

@ One pair carries sex chromosomes (X or Y) that determine
gender. Females have a X-X pair; males, a X-Y pair.

® & The mother will pass an X chromosome to her baby.

& If the father passes his X chromosome, the baby will
be a girl (X-X).

XX XY ¢ If the father passes his Y, the baby will be a boy (X-Y).



Human cells contain 23 pairs of chromosomes




Human cells contain 23 pairs of chromosomes
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Actual images of a DNA molecule
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Close-up of straightened DNA strand
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https://www.youtube.com/watch?v=1Fyq9ul9N9Q
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Typical DNA Test Kits




Introduction to Molecular Genealogy

There are four types of DNA tests used in genealogy.

Each one works a little differently, and tells you different

things. Therefore, each one has its advantages and
disadvantages.

@ The Four Types of DNA tests for genealogists:

@ Autosomal DNA (by far the most common).

@ Y Chromosome DNA (Y-DNA) — paternal line.

@ Mitochondrial DNA (mtDNA) — maternal line.

@ Y-DNA and mtDNA — paternal and maternal lines.
https://learn.genetics.utah.edu/content/basics/molgen/



Autosomal DNA Tests

@ Autosomal DNA examines the first 22 pair of chromosomes.

@ Since it doesn’t rely on the 23rd chromosome, autosomal DNA
tests can be done in both men and women equally.

@ Autosomal DNA tests single-nucleotide polymorphisms (SNPs),
or the different “shapes” of small chunks of DNA. They check
about 700,000 SNPs to determine how closely related you are
to someone else.

@ The further you go back, the less DNA you inherit from a
particular ancestor, so after 5+ generations it is less effective.

@ It can also provide an estimate of your ethnicity, or the regions
where your ancestors lived within the past few centuries.

@ Every genealogy DNA company offers autosomal DNA tests.



Autosomal DNA

The DNA vou inherit from ALL of your ancestors.

@ P
@ Half our DNA comes @ Autosomal DNA
from our dad and tests are useful for

half from our mum. g 4 or 5 generations.
@ Roughly 1/4 of our 'ﬁ‘a @ They can accurately

DNA comes from e ® link you with

each grandparent. Your DNA relatives as distant
@ 1/8 from each w ? as third or fourth

great-grandparent. | cousins.



Typical Autosomal DNA test kits
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Y-DNA Tests = Patriarchal Line ONLY

@ Y-DNA tests examine only the Y-chromosome. For men only!

@ Because you can only get a Y-chromosome from your father,
and he from his father, that means it tends to change very
little over time. Tests can go back thousands of years.

@ There are actually two sub-tests with Y-DNA testing.

@ The short tandem repeat (STR) test categorizes sections of
DNA according to how often a genetic pattern repeats.

@ The single-nucleotide polymorphism (SNP) test works like
autosomal DNA testing, but only tests about 30,000 SNPs.

@ Only FamilyTreeDNA offers individual Y-DNA testing.
@ Y-DNA is useful for adoptees as well as Jewish ancestry.



Y-DNA

The DNA only males inherit from their direct paternal line.

@ Because sonsonly
get Y-chromosomes
from theirr father’s

@ Women have two
X-chromosomes;
men have one X

andone. 7 line, it tends to
@ Y-DNA tests D change very little
examine only & @ over time.
Y-chromosomes. | @ Results can go back
thousands of years.



What a Y-DNA test shows

Back millennia




Y-DNA test kits Both

Bundled

00> FamilyTreeDNA

The world's largest
Y-DNA database

§:
- Q . Your autosome DNA
Living DNA 3-' n- 1 Your dad’s Y-DNA

Your mum’s mtDNA

NATIONAL
GEOGRAPHIC

20
& GEC;NEORA‘HON k
4‘9 NEXT : E'\“» rrivba s
\,"009 Y-37 Y-67 Y-111 Big Y-700
ONLYS'I 69 usD ONLV$268 usD 0NLY$3 59 usD ONLVS 649 usD

ssHelix

Examines 37 short tandem Examines 67 short tandem Examines 111 short tandem Examines 700 short tandem
repeats (STRs) on repeats (STRs) on repeats (STRs) on repeats and 100K SNPs on the

the Y chromosome the Y chromosome the ¥ chromosome Y chromosome NATIONAL Your autosome DNA
Your dad’s Y-DNA
GEOGRAPHIC  vour mum's mtona




MtDNA - Mitochondrial DNA Tests

@ Mitochondrial DNA, or mtDNA, is genetic material inside mitochondria,
small components found inside every cell and which have their own
separate DNA strands.

@ mtDNA is passed down almost unchanged from a mother to her children.
Because it doesn’t combine with anything, it does not change with every
generation and might remain stable for 50 or more generations!

@ mtDNA testing ignores the main DNA in a cell, and looks just at the DNA
of the mitochondria instead so it only examines about 16,500 genetic
base pairs

@ mtDNA gives very precise and accurate ancestry results, but only for the
maternal line.

@ An mtDNA test will identify how closely related you are to a haplogroup
(people with a common ancestor). A haplogroup is a group of people
with a single common ancestor.



MtDNA

The DNA both males and females inherit from their maternal line

&
@ mtDNA is exclusively =\ @ Because mtDNA
from your mother. ? changes extremely
@ Because mtDNA does slowly, it might
not combine DNA ' remain exactly the
from both parents, it @ ® same for dozens of
does not change over generations
generations.



What a mt-DNA test shows

Back millennia
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Specialised Y-DNA + mtDNA test kits

@ In 2007, Ancestry.com introduced genetic genealogy testing
by launching paternal Y-DNA and maternal mtDNA tests.

@ In 2014, Ancestry.com discontinued both to focus solely on
autosomal DNA testing.

@ While Y-DNA and mtDNA results can have the benefit of
tracking back 50 or more generations (in fact, to Adam and
Eve), in practical terms family genealogy is mostly concerned
with the last five to ten generations.

@ For those who have valid reasons for researching deeper
ancestry, FamilyTreeDNA offers a range of detailed mtDNA (2
options) and Y-DNA (4 options) testing.



Y-DNA and mtDNA
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Taking a DNA Test
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How is DNA Collected?
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Select and order a DNA kit online
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Typical DNA test kit (e.g., MyHeritage) fis
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How is DNA Collected?

@ DNA is collected either with a cheek swab or a saliva
sample, depending on which company you use.

@ For the most part, there’s no advantage to one
method over the other.

@ However, if the person being tested is very young
(too young to be told to spit in the cup) or very old
(and can’t produce enough saliva), the cheek swab
might be easier.

@ Right now, AncestryDNA and 23andMe use saliva
samples; other companies use cheek swabs.



What Happens Next?

@ Once you've gathered your DNA sample, simply return it
to the company for processing.

@ It will usually take six to ten weeks for your sample to be
processed - but could take longer during and after
holidays since DNA tests are a popular gift.

o

Results are emailed to you once your test is analysed.

@ Depending on the company and the test, your results
may include:

@ your raw data
@ ethnicity estimates

@ ways to contact potential relatives



Keep in Mind

@ The vast majority of genealogical DNA testing is based on
autosomal DNA. Autosomal DNA is inherited from both
parents, and men and women both receive the same service.

@ With specialised Y-DNA and mtDNA tests, men can trace both
their maternal haplogroup (from mtDNA) and their paternal
haplogroup (through Y-DNA), but women can only trace their
maternal haplogroup (through mtDNA). This is because the
paternal haplogroup is traced through the Y chromosome,
which women do not inherit. But haplogroups are a tiny part
of your ancestral analysis.

@ If a male relative (e.g., father, brother, paternal uncle or
paternal male cousin) is genotyped, women can infer their
own paternal haplogroup information from any of them.



What does a
DNA test show me?

A DNA Case Study
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Access DNA via drop down menu
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Access DNA Overview
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Scroll down to DNA match summary
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Scroll down to see countries with DNA matches

DMyHeritage Home Family tree Discoveries DNA Research

Locations

See where your DNA Matches live. Select any country to see the matches.

N Number of
Country ;
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(%) Canada 163
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’ 'f» ® Germany 76



Click on a country (Ireland) to see matches
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Ethnicities

(())MyHeritage Home Family tree Discoveries DNA Health Research
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Scroll to bottom of index page
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Click drop down to select DNA results
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Select individual match to explore
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My DNA Raw Data as an Excel file

449~ |= MyHeritage_raw_dna_data.csv - Microsoft Excel non-commercial use
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My DNA clustered by DNA matches

Cluster 1: 14 members
Cluster 2: 9 members
Cluster 3: 9 members
Cluster 4: 9 members
Cluster 5: 8 members
Cluster 6: 8 members
Cluster 7: 6 members
Cluster 8: 6 members
Cluster 9: 5 members
Cluster 10: 5 members
Cluster 11: 5 members
Cluster 12: 4 members
Cluster 13: 4 members
Cluster 14: 4 members
Cluster 15: 4 members
Cluster 16: 4 members
Cluster 17: 3 members
Cluster 18: 3 members
Cluster 19: 3 members
Cluster 20: 3 members
Cluster 21: 3 members
Cluster 22: 3 members
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An apparent DNA anomaly
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A little internet research

@ When trying to run down
this apparent anomaly,
came across a fascinating
2012 study in the American
Journal of Human Genetics
entitled The Genetic
Legacy of the Mongols.
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A little internet research

@ Y-DNA studies show that 1 in 200 Finnish men are direct line
descendants of Genghis Khan (1162-1227), who had the
most male children of anyone in history (>2,000).

@ In addition, some 8-10% of men from lands covered by his
empire have his Y-chromosome. In Asiatic societies, descent
from Genghis Khan became a mark of prestige even within
Islamic societies, almost essential for would-be warlords.

@ In a separate study, genetic clusters unique in Europe to the
Sami Peoples indigenous to northern Finland appear to have
migrated from Asia at about the time of the Mongols.

@ These studies and other indicators (including tracing
ancestors to the edge of the area of the Mongol Golden
Horde) enable me to form a hypothesis about the seeming
0.9% Asian DNA anomaly.



Testing the Hypothesis

@ To test the hypothesis
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Where is Y-DNA Haplogroup N-M231 found?
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How did the haplogroup spread?

", Y-DNA - Migration Maps
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Among the 4,459 individual matches

Family Finder - Matches

A = [ -
Advanced Search

= Chromosome Browser = In Common With # Not In Common With  Reset Filter 1-300f4459 &« ¢ > » Page /149 Go
All (4459) f Paternal (44) # Maternal (0) f# Both (0) : Calculating Family Matching
Name Match Date Relationship Range ~ Shared cM Longest Block X-Match Linked Relationship Ancestral Surnames

b= Leena Marja Aala (Tammela) /

: : : tinen (Kalanti) /
Blomvall 04/11/2019 2nd Cousin - 3rd Cousin 169 40 2nd Cousin 1R Lahomaa (Lokalahti) /

B Z & Vahtonen (Lokalahti)

Richard | /’— ~ 7~ N

gy °4""2°V Nestled among the 4, 459 N

! 323’#2' ~matches are three Y-DNA markers ot

4]

to the “Golden Family” of Genghis

Esko \ / Cajanus (Finland) /

Keskitalo (” Khan — the man himself, his first son lf | ?Lk“ks‘gf(%'lm“’)’/

R Jochi, and his first son Batu, |

Tamminen 04/11/207, . ) Iy
_ my direct ancestors.

NiFva — — \\\ N S - - :

Ranta 05/30/2019 2nd Cousin - 4th Cousin ™90 19 X-Match )

&



Welcome to the famlly, Mr. Chmggls Khan.
e | r .
Or would you prefer
me to call you, “Oh [ s.:‘\’ .
Mighty Conqueror ) o
of the World?”

e o A

o

! ! The greatest joy for a man is to defeat his enemies, to
drive them before him, to take from them all they possess,

to see those they love in tears, to ride their horses,
and to hold their wives and daughters in his arms. i i
r - -l



Questions???

1997 by Randy Glasbergen.
www.glasbergen.com

“You don’t look anything like the
long haired, skinny kid I married 25 years ago.
I need a DNA sample to make sure it’s still you.”




