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What is DNA?
The body is made of cells
Each cell contains a nucleus

The nucleus contains DNA
DNA is template of life
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What is DNA?

• “Deoxy-ribonucleic acid”: 23 pairs

1. Build your body

2. Copy itself

3. Reproduction

Male: #23 is X-Y
Female: #23 is X-XCharting Companion and Family Tree Maker 3



Types of DNA

•Y-chromosome: transmitted from father to son
•mtDNA: transmitted from mother to son & daughter; son carries 
mtDNA, only daughter passes on
•http://www.genie1.com.au/blog/59-dna-test-types-available
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Who’s got DNA?
• Every living thing

Species Chromosomes

Ant 2

Fruit Fly 8

Koala, Kangaroo 16

Coffee 44

Humans 46

Goat 60

Dog 78

Hedgehog 90

Crab 208

Atlas Blue butterfly Bet. 448-452
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The Double Helix

Nucleotide Bases

A – T – C – G

A always paired with T

C always paired with G
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1. Building your body
•The DNA ladder splits up

•Mixes into the nutrient “soup” in 
the cell, which contains amino acids 
from digestion

•Three base pairs attach to an amino 
acid (4x4x4 = 64 different 
combinations)

•Chain of amino acids make a protein

•Proteins are skin, muscle, brain, 
liver, etc.
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1. Building your body

All possible combinations of A-T-C-G
(‘U’ is same as ‘T’)

All amino acids (used to build proteins)
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1. Building your body
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How many genes do we have?
•3.2 billion base pairs “rungs” (nucleotides)
•20,412 genes (1.5% of total DNA)
•Average 27,000 base pairs in a gene; shortest gene is 76 base pairs, 
longest is 2M base pairs
• DNA tests: 700K base pairs (A-C-T-G), 0.02% of genome
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Copying itself

1. Opens up like a zipper
2. Each half attracts loose nucleotides (bases)
3. Two new ladders
4. May have errors: mutations
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Mutations: good, bad, neutral

• 98% of DNA does not make proteins (non-
coding)

• Mutations in genes is (almost always) bad

• Mutations in non-coding is (sort of) harmless

• Mutations are unique “fingerprints”

• SNP (Single Nucleotide Polymorphism)

• STR (Short Tandem Repeat)
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How do mutations happen?
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Mutations: Single Nucleotide Polymorphism (SNP)

•When one single base pair is different between individuals
•85M SNPs, each with different name
•Once it’s introduced, gets passed on to descendants
•Distinct by region or population

Charting Companion and Family Tree Maker 14



Mutations: Short Tandem Repeat (STR)

• Same pattern repeated multiple times (harmless non-
coding DNA)
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DNA testing for genealogy

• Looks for SNPs and STRs to tie you into thousands of 
ethnic and geographic groups (haploids)

• Autosomal “atDNA” (matches on all lines) 
Chromosomes 1-22; 6 generations

• Y-chromosome (paternal line) Chromosome #23; 30 
generations?

• Mitochondrial “mtDNA” (maternal line); 50 
generations

• X-chromosome (women) Chromosome #23
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Types of DNA tests

http://gleesongathering.blogspot.ca/
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Testing companies
Company Type of test Cost

23andMe Health
Ancestry composition (ethnicity)
Match relatives (1M)
Paternal, Maternal lineage

$249 CAD

Family Tree DNA Family Finder $69 USD

Y-DNA From $139

mtDNA $159

Match relatives (600K)

Ancestry Ethnicity
Match relatives (4M)

$129 CAD

MyHeritage Ethnicity
Match relatives  (16K)

$69 USD

http://www.legalgenealogist.com/2015/02/02/2015-most-bang-for-the-dna-buck/
https://dna-explained.com/2012/10/01/4-kinds-of-dna-for-genetic-genealogy/
http://thednageek.com/updated-estimates-of-the-genealogical-atdna-databases/
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Chromosome inheritance is random
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Recombination
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Why genetics?

• Confirm genealogical trees

• New relationships when traditional sources 
not available

• Help break down “brick walls”

• Finding biological parents, relatives

• “Phasing”: reconstituting ancestors’ DNA

• DNA is hot: dnadoeproject.org
”non-profit humanitarian initiative created to help identify Jane and John Does 

and return them to their families to bring closure to the unnamed dead.”
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How it works
1. Customer sends DNA sample to Ancestry, 

23andme, Family Tree DNA, MyHeritage, etc.
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2. DNA 
tests

Match
results
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rs4477212   1   82154   T   T rs6657048  1   957640  C   C rs4442317   1   1106784 T   T
rs3131972   1   752721  G   G rs2710888  1   959842  T   C   rs4970421   1   1108637 A   G

rs12562034  1   768448  G   G rs3128126  1   962210  A   G   rs11260542  1   1110019 A   A
rs11240777  1   798959  G   G rs2710875  1   977780  T   T rs9442387   1   1110586 T   C
rs6681049   1   800007  C   C rs2465136  1   990417  T   C   rs12092254  1   1113121 G   G

rs4970383   1   838555  C   C rs2488991  1   994391  T   T rs3813204   1   1121014 A   G
rs4475691   1   846808  C   C rs7526076  1   998395  A   G   rs11260549  1   1121794 A   G

rs7537756   1   854250  A   A rs3934834  1   1005806 C   C rs10907175  1   1130727 A   A

rs13302982  1   861808  G   G rs3766192  1   1017197 T   C   rs3819001   1   1138913 T   C
rs1110052   1   873558  T   T rs3766191  1   1017587 C   C rs11466695  1   1139216 G   G
rs17160698  1   887162  T   T rs9442372  1   1018704 A   G   rs11466694  1   1139416 C   C

rs3748597   1   888659  C   C rs10907177 1   1021346 A   A rs11466687  1   1140870 C   C
rs13303106  1   891945  G   G rs3737728  1   1021415 A   G   rs35222290  1   1150855 T   T
rs28415373  1   893981  C   C rs10907178 1   1021583 A   A rs12036216  1   1153113 G   G

rs13303010  1   894573  A   A rs9442398  1   1021695 A   G   rs2887286   1   1156131 T   T
rs6696281   1   903104  C   C rs9442400  1   1025301 C   C rs3813199   1   1158277 G   G
rs28391282  1   904165  G   G rs6687776  1   1030565 T   C   rs6603781   1   1158631 G   G

rs2340592   1   910935  0   0    rs11579015 1   1036959 T   C   rs7515488   1   1163804 T   C
rs13303118  1   918384  T   T rs6671356  1   1040026 T   C   rs11260562  1   1165310 0   0
rs2341354   1   918573  G   G rs7548798  1   1060174 C   C rs6697886   1   1173611 G   G

rs6665000   1   924898  A   A rs12757754 1   1061262 A   G   rs6675798   1   1176597 T   T
rs2341362   1   927309  C   C rs9442373  1   1062638 A   C   rs11260566  1   1178245 C   C
rs9777703   1   928836  T   T rs2298217  1   1064979 T   C   rs12093154  1   1178925 G   G

rs1891910   1   932457  G   G rs10907182 1   1066403 T   C   rs3818646   1   1191870 C   C
rs9697457   1   934345  G   G rs9442380  1   1087683 C   C rs6673601   1   1196471 G   G
rs35940137  1   940203  G   G rs6686003  1   1089699 G   G rs6704013   1   1197591 C   C

rs3128117   1   944564  T   T rs9442385  1   1097335 G   G rs12402622  1   1201632 G   G

rs2465126   1   947034  A   A rs9660710  1   1099342 C   C rs4018608   1   1203938 T   T
rs2341365   1   948692  A   A rs1891905  1   1100217 T   T rs11260577  1   1210471 T   T

rs15842 1   948921  C   C rs4442317  1   1106784 T   T rs6689813   1   1210963 T   T

How it works
3. Customer receives DNA file. Incomprehensible.
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How it works (2)
4. Customer uploads DNA file to matching site (GEDmatch,

DNAgedcom, FTDNA).
5. Cust. receives CSV match file. Confusing.

"H376177","Pierre Griffith","lavalson@hotmail.com","M655266","Leah 
Bartley","leahbartley1357@aol.com","23","18540205","24471526","13.0"

"H376177","Pierre Griffith","lavalson@hotmail.com","M452344","Leah 
Bartley","leahbartley1357@aol.com","23","18540205","24471526","13.0"

"H376177","Pierre Griffith","lavalson@hotmail.com","A631759","Sonny Gray","Sonnygray31@gmail.com","6","97199980","106632611","8.0"

"H376177","Pierre Griffith","lavalson@hotmail.com","A631759","Sonny Gray","Sonnygray31@gmail.com","23","97199980","106632611","8.0"

"H376177","Pierre Griffith","lavalson@hotmail.com","A390267","*R.D.","sueyd39@yahoo.com","23","97199980","106632611","8.0"

"H376177","Pierre 
Griffith","lavalson@hotmail.com","A360866","*yanick1510","yanickstmartin@hotmail.com","23","97199980","106632611","8.0"

"H376177","Pierre Griffith","lavalson@hotmail.com","M195870","*MCMadore","beazleybooks@gmail.com","18","57474055","74541795","36.7"

"H376177","Pierre Griffith","lavalson@hotmail.com","M195870","*MCMadore","beazleybooks@gmail.com","23","57474055","74541795","36.7"

"H376177","Pierre Griffith","lavalson@hotmail.com","A955893","Sandra 
Anastasi","rvcormier@verizon.net","23","57474055","74541795","36.7"

"H376177","Pierre Griffith","lavalson@hotmail.com","M768673","*nadi","heidi9148@hotmail.com","23","57474055","74541795","36.7"

"H376177","Pierre Griffith","lavalson@hotmail.com","A965407","*kayetexan","kayetexan@yahoo.com","23","57474055","74541795","36.7"

"H376177","Pierre Griffith","lavalson@hotmail.com","M094203","*kayetexan","kayetexan@yahoo.com","23","57474055","74541795","36.7"

"A873018","karrealtor","karrealtor@aol.com","A111111","karrealtor","karrealtor@aol.com","1","72017","247175395","281.5"

"A873018","karrealtor","karrealtor@aol.com","A111111","karrealtor","karrealtor@aol.com","2","8674","242683192","263.7"

"A873018","karrealtor","karrealtor@aol.com","A111111","karrealtor","karrealtor@aol.com","3","36495","199318155","224.2"

"A873018","karrealtor","karrealtor@aol.com","A111111","karrealtor","karrealtor@aol.com","4","49009","191157517","214.5"

"A873018","karrealtor","karrealtor@aol.com","A111111","karrealtor","karrealtor@aol.com","5","78452","180629495","209.3"

"A873018","karrealtor","karrealtor@aol.com","A111111","karrealtor","karrealtor@aol.com","6","100815","170744034","194.1"

"A873018","karrealtor","karrealtor@aol.com","A111111","karrealtor","karrealtor@aol.com","7","139250","158811981","187.0"

"A873018","karrealtor","karrealtor@aol.com","A111111","karrealtor","karrealtor@aol.com","8","154984","146263538","169.2"

"A873018","karrealtor","karrealtor@aol.com","A111111","karrealtor","karrealtor@aol.com","9","36587","140197173","167.2"

"A873018","karrealtor","karrealtor@aol.com","A111111","karrealtor","karrealtor@aol.com","10","84172","135327873","174.1"

"A873018","karrealtor","karrealtor@aol.com","A111111","karrealtor","karrealtor@aol.com","11","188510","134444057","161.1"

"A873018","karrealtor","karrealtor@aol.com","A111111","karrealtor","karrealtor@aol.com","12","61880","132276874","176.0"

"A873018","karrealtor","karrealtor@aol.com","A111111","karrealtor","karrealtor@aol.com","13","17956717","114108295","131.9"

"A873018","karrealtor","karrealtor@aol.com","A111111","karrealtor","karrealtor@aol.com","14","18325726","106356482","125.2"
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Relationship predicted by DNA match length (“centiMorgans”)
1 cM ≈ 1M base pairs
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Relationships – What’s a removed cousin?
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How it works (3)
Display matches in Charting Companion DNA Matrix
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Ruby – daughter of Alfred?

Consistently low probabilities
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The “official” view, fully supported by old-fashioned “authentic” government 
documents from the provincial Registry of Births. Really?
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It doesn’t get more official 
than this  :o)



“Half cousins” – more consistent cM
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Bombshell! Revelation of a century-old secret
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Documents can lie – DNA doesn’t.



Sample simulations
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Facebook crowdsourcing
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