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DNA Tests for Genealogy

- now routine, and can be very effective

DNA Basics

Autosomal DNA Tests

Y chromosome Tests

Mitochondrial Tests

Segment Analysis

Comparison of Testing Companies
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Human Cell DNA

Nuclear and Mitochondrial
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Chomosomes and Base Pairs

Double Helix with Bases A,T,C,G
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Autosomal DNA Measurements
SNPs  (pronounced SNIPS)

Base pairs = Nucleotide pairs

» 3 billion for each set of 23 chromosomes

Single Nucleotide Polymorphisms (SNPs)

» 10 million for each set of 23 chromosomes

» 0.33% of genome

SNPs Measured for Genealogy Purposes

» 600 to 960 thousand for each set of 23 chromosomes

» 6 to 9.6% of SNPs.
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Sample Raw DNA Data
Both chromosomes measured at the same time.

# This data file generated by 23andMe at: Sat Jun 29 13:46:20 2013

# Each line corresponds to a single SNP.  For each SNP, we provide its identifier 

# (an rsid or an internal id), its location on the reference human genome, and the 

# genotype call oriented with respect to the plus strand on the human reference sequence.

#

# rsid chromosome position genotype

rs4477212 1 82154 AA

rs3094315 1 752566 AG

rs3131972 1 752721 AG

Rs12124819 1 776546 AG

Rs11240777 1 798959 AG

rs6681049 1 800007 CC

rs4970383 1 838555 AC

….    960,000 rows of data.    ….  24 MB
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DNA Ancestor Chart
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Autosomal DNA Tests

Ethnicity Estimates – Conversation Piece

– Deep Ancestry

– Indefinite Conclusions

DNA Matches  – Practical Genealogy

– Definite Matches with 3rd or 4th Cousins or closer

– Identification of Common Ancestors Possible
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Autosomal Ethnicity Estimates

Family Tree DNA        Jan 2022
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Autosomal Ethnicity Estimates

Living DNA       More UK Detail
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Autosomal Ethnicity Estimates

- same person, different companies      Jan 2022
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Autosomal Ethnicity Estimates

- same person, 4 companies           Jan 2022
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Marketplace - CBC
– DNA Ancestry Testing
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Autosomal DNA Tests

DNA Matches  – Practical Genealogy

– Definite Matches with 3rd or 4th Cousins or closer

– Identification of Common Ancestors Possible
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Autosomal DNA Inheritance
Meiosis – Formation of Sperm & Egg
https://www.youtube.com/watch?v=16enC385R0w
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Autosomal DNA Inheritance     

Expected % Match vs Kinship
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Chromosome 16

centiMorgans vs Base Pairs
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Autosomal DNA Matches  

centiMorgan Match vs Kinship
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Relationship

Expected
Average 
DNA %

Expected 
Average
DNA cM

Measured
Average 

DNA cM * Common Ancestors

Gens Back 
To Common 
Ancestors

Common
Ancestor 
Possible 

Birth Year

Parent 50 3400 3487

Sibling 50 3400 Parents 1 1940

Sibling (Excluding Doubles) 37.5 2550 2629 Parents 1 1940

Nephew or Niece 25 1700 1750 Parents/Grandparents 1.5

Uncle or Aunt 25 1700 1750 Parents/Grandparents 1.5

First Cousin 12.5 850 874 Grandparents 2 1910

First Cousin once removed 6.25 425 439 2.5

Second Cousin 3.13 213 233 Great Grandparents 3 1880

Second Cousin once removed 1.56 106 123 3.5

Third Cousin 0.78 53 74 GG Grandparents 4 1850

Third Cousin once removed 0.39 27 48 4.5

Fourth Cousin 0.19 13 35 GGG Grands 5 1820

Fourth Cousin once removed 0.1 7 28 5.5

Fifith Cousin unreliable 3 25 GGGG Grandparents 6 1790

* Shared cM Project



Shared cM Project - Blaine Bettinger 
Match Averages & Ranges      v4.0
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Autosomal DNA Matches
23andMe       Match List
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Autosomal Matches - Ancestry 
Common Ancestors: ThruLines
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Autosomal Matches – My Heritage 
Common Ancestors:    Theory of Family Relativity
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Match Clustering
People who match each other – tree branch

My Heritage – Genetic Affairs Example
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Match Clustering
My Heritage – Genetic Affairs Demo
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Match Clustering
People who match each other – tree branch

Genetic Affairs works with:

– 23&Me log on

– FTDNA log on

– MyHeritage built in (not adjustable)

– GEDmatch built in (adjustable )

Genetic Affairs no longer allowed to work 

with Ancestry.       ( high computer load? )
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Autosomal DNA Matches          Jan 2022

- Same person (British & Irish), 5 Companies
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Y DNA Test
- Family Tree DNA
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Uses same sample as autosomal test

Measurement of Y chromosome “Stutters”

Analysis of STRs - Short Tandem Repeats

– for example    GATC – GATC ….   13 times

Matches – low probability – uses STRs

Deep Ancestry – Archeology – uses SNPs



Y DNA Tests
STR     Measurements
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Y DNA Tests
STR     Matches
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Y DNA Tests
STR     Generations to Common Ancestors
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Y DNA Tests
SNP    Haplogroup & Migration -Archealogy
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Mitochondrial DNA Tests
- Family Tree DNA
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Uses same sample as autosomal test

Measurement of Mitochondrial SNPs

– HVR1+HVR2  Sequence     (2 * ~ 600 SNPs)

– Full Match Sequence  FMS    (~16,000 SNPs)

Comparison to Reference Sequences

Matches – low probability – uses SNP differences

Deep Ancestry – Archeology  - uses SNPs



Mitochondrial DNA 
Measurements - Comparison to References
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Mitochondrial DNA 
Matches
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Mitochondrial DNA 
Common Ancestor Probabilities
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mtFull Sequence Match        90%    16 gens  ( ~ 400 years)



Mitochondrial DNA 
Migration – Deep Ancestry - Archeology
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Genealogy Research Stages
Increasing Efforts, Complexity & Results

I. Conventional Genealogy - Gen 101

• Sources & Data Bases

II. DNA Genealogy  - Gen 201

• DNA Testing & Common Ancestors

• Confirmation of Conventional Research

• Larger Trees – Wider and Deeper

III. DNA Segment Analysis   - Gen 301

• Larger Trees – Wider and Deeper
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Finding Segment Matches

Chromosome Browser
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Chromosome Mapping
DNA Painter
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Segment Cluster after Pileup Removal
and after Triangulation Check
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Genetic Genealogy Web Sites
Family History Fanatics Rating

https://youtube.com/watch?v=DiZmj-9yybo&feature=share

M = Database size – millions of tests

QM = Quality Matches   35 to 600 cM

Genealogical Activity – See website – partly related to trees.

X-factor related to tools

Results based on Arbitrary Parameters and Factors.
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Genetic Genealogy Web Sites
Rating Based on Common Ancestors Identified

Match data for REB – Canadian of English, Scottish & Irish Descent

Match identification based on Family Tree with 4200 people

No testing at GEDmatch.   Included for comparison of results

Common Ancestors Identified mainly dependent on Quality Matches
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DNA Testing Companies    Feb 2022

https://isogg.org/wiki/Autosomal_DNA_testing_comparison_chart
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Genetic Non-Discrimination Act

Bill S-201     Royal Assent May 2017 

This enactment prohibits any person from 

requiring an individual to undergo a genetic test 

or disclose the results of a genetic test as a 

condition of providing goods or services to, 

entering into or continuing a contract or 

agreement with, or offering specific conditions 

in a contract or agreement with, the individual. 
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BIFHSGO Pending Presentation
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The British Isles Family History Society of Greater Ottawa 

is planning to host:

“DNA & Genealogy – The DNA of Cornwall”

by

Dr. Joe Flood

Tentatively late April 



Backups
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Chromosomes, Base Pairs, 

Genes & SNPs measured
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Shared cM Project

3rd Cousin Once Removed Histogram
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King Richard III ?   
Mitochondrial DNA – U of Leicester

The DNA results showed a perfect whole-mitochondrial 

genome match between Skeleton 1 of the Greyfriars site 

and Michael Ibsen and a single base difference (mutation) 

with Wendy Duldig. This was not at all unexpected given 

the number of generations between them and is consistent 

with all three of them being related in the genealogical 

time span.
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King Richard III ?   
Y Chromosome - U of Leicester 

Genealogical information showed that all five living male-

line relatives of Richard III were descended from Henry 

Somerset, the 5th Duke of Beaufort and the Y chromosome 

data for four out of the five male-line relatives showed a 

match consistent with them being related as expected. 

However, one of the five had a very different Y chromosome 

type indicating that a false-paternity had occurred within the 

last few generations. The Y chromosome type of the 

Skeleton 1 did not match any of the living male-line relatives 

showing that a false-paternity event (or events) had also 

occurred somewhere in the 19 generations between Richard 

III and Henry Somerset, 5th Duke of Beaufort. 50


