
Seattle Genealogical Society & Sno-Isle Genealogical Society present

DNA Learning Series
Class Four: 
Understanding atDNA & 
How it’s Passed Down



The Learning Series

❖ Class 1: Intro to Genealogical DNA Testing

❖ Class 2: Y-DNA, mtDNA & X-DNA

❖ Class 3: I’ve Gotten my Results…Now What?

❖ Class 4: Understanding atDNA and How it’s Passed Down

❖ Class 5: Using GEDMatch and 3rd Party Tools

❖ Class 6: Getting the most out of your Testing Company’s Tools

❖ Class 7: Intro to Advanced Techniques
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You
This process is the same 

for each of your 22 autosomes
& for the maternal X 

chromosome



1 2 3 4 5 6 7 8

9 10 11 12 13 14 15 16

17 18 19 20 21 22 X

Each Chromosome has its own recombination mixture
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What is a Segment?

❖ There are actually two different kinds of segments

❖ Segments can refer to the specific piece of DNA you 
inherited from an specific ancestor

❖ These could be referred to as ancestral segments just to be 
more specific

Junior’s Chromosome

ancestral segment



What is a Segment?

❖ Segments can also be used as the term to describe the 
pieces of DNA you share with a specific match

❖ These can be referred to as shared segments

Junior’s Chromosome

Junior’s Cousin

shared segments



What is a Segment?
❖ Shared segments will be smaller or the same size as the 

corresponding ancestral segment for both persons

❖ A shared segment can span multiple ancestral segments 
however, indicating you and the match share both of the 
ancestors represented by those segments

You

Your Match

ancestral segments

ancestral segments

shared segment



What is a Segment?
❖ When you and your match have shared segment(s) because you 

both have the same ancestors who contributed them to both of you, 
the shared segment(s) are said to be Identical by Descent (IBD)

❖ As we discussed last month, you can have false matches where you 
and a match are identified as having a shared segment, but the 
segment is not real, rather a result of the combination of your 
parents’ DNA being sufficiently similar to the combination of the 
match’s parents

❖ Theses false shared segments are said to be Identical by State (IBS) 
or Identical by Chance (IBC)



What is a Segment?

❖ However, when you look at your matches, you are only 
seeing shared segments

❖ You don’t yet know the boundaries of your ancestral 
segments

❖ The best way to start piecing together these shared 
segments into ancestral segments is using a 
chromosome browser and performing chromosome 
mapping



Chromosome Browser

❖ A chromosome browser is a tool found in various forms 
at Family Tree DNA, MyHeritage, 23andMe and 
GEDMatch

❖ AncestryDNA does not now and for the foreseeable 
future will not have a chromosome browser

❖ AncestryDNA testers will need to transfer their results 
to FTDNA, MyHeritage and/or GEDMatch to use a 
chromosome browser



Chromosome Browser

❖ The chromosome browser lets you superimpose the 
segments of DNA you share with your matches onto a 
visual representation of your chromosomes

❖ You will get start and stop locations for the displayed 
shared segments and a centiMorgan value for each

❖ Reminder: Focus on the largest cM segments and 
matches first and initially ignore any segment smaller 
than 7-15 cM depending on your comfort level



MyHeritage



MyHeritage

Hover over shared segment for more info



Chromosome Browser
❖ So how is this useful?

❖ Remember last month we did our first clustering of 
matches using the Leeds Method to group In Common 
With (ICW)/Shared matches together

❖ The problem with ICW matches, as I showed, is that ICW 
matches may, but don’t necessarily share the same ancestor

❖ Clustering based on shared segments with multiple 
matches takes ICW a step further to something called 
triangulation



Triangulation and Groups
❖ Triangulation of two or more matches means you and 

each of those matches share a common segment of DNA 
and are not merely matches to each other

❖ This is because the shared segment(s) are Identical by 
Descent (IBD) meaning you all share at least one 
common ancestor

❖ Creating clusters based on your segments lets you 
further group people together who share ancestry with 
you from specific, if yet to be identified, ancestor(s)



MyHeritage



MyHeritage

Triangulation flag





Triangulation & Groups
❖ All six of these people share a common ancestor, the 

source of the segment in each of them

❖ Note the shared triangulated segment is smaller than 
the shared segments between any two matches except 
the smallest match



Triangulation & Groups
❖ You may not know how any of these matches connect to you, but 

you now know they also connect with each other

❖ You can research their ancestry, looking for common connections 
and build a “Quick and Dirty” tree to narrow down their lines to 
a specific line

❖ That can give you clues as to surnames, locations and dates to 
check where their common tree may intersect with your tree

❖ This is one of the most effective ways of breaking down brick 
walls in your research, by finding the commonalities in related 
triangulation groups and how they might intersect with your tree



Here is a Triangulation Group with the same shared segment 
at Family Tree DNA with different people (except my great uncle in blue)

Reminder for FTNDA: set cM threshold to at least 7cM
Unlike MyHeritage, FTDNA doesn’t provide triangulation indicator



Triangulation and Groups
❖ One caveat to triangulation groups, the segment must be 

from the same side of your family, either paternal or 
maternal

❖ MyHeritage’s triangulation indicator will display 
triangulated segments in a box to let you know they 
triangulate, but FTDNA does not

❖ This is one reason to have available parents, aunts, 
uncles and 1st cousins from both sides tested to help 
confirm which side a match is on



Dad’s Side
Mom’s Side

MyHeritage



Dad’s Side

Mom’s Side

Family Tree DNA



23andMe



The Ends are Fuzzy
❖ When comparing two or more people in a chromosome 

browser, you will sometimes see small paradoxical 
anomalies 

❖ The person in blue-green is the daughter of the person 
in blue, but her segment is longer… alien DNA? Nope!



The Ends are Fuzzy
❖ Just as we can have IBS segments with people identified 

as matches, so to can we have legitimate IBD segments 
appear slightly longer

❖ In this case the father’s end point is probably closer to 
the actual end point, but the DNA the daughter got from 
her mother was similar enough to the match to make the 
daughter’s segment appear longer

❖ These anomalies are usually small, but they often 
confuse people



The Ends are Fuzzy

❖ When dealing with segments, don’t obsess over the 
exact start and stop points in the segments

❖ Round to the nearest million or tenth of a million and 
don’t sweat the small differences

Don’t think of segments like this

Think of them like this



Mapping your Chromosomes
❖ We’ve seen how we can see shared DNA segments with 

our matches using a chromosome browser, but now we 
need to start putting the pieces together to try uncovering 
the ancestral segment(s)

❖ This used to require a lot of tedious work in spreadsheets 
trying to line up the fuzzy endpoints of shared segments 
to tease out the ancestral segment from multiples matches

❖ But now there is an easier way that lets you visualize the 
segments and your chromosomes by mapping them



Mapping your Chromosomes

❖ To create this map of your chromosomes, you can use a 
third party tool called DNA Painter

❖ We’ve already seen the DNA Painter website from the 
Shared CM Tool we showed last month

❖ Now we are going to use the main part of DNA Painter 
to start mapping your profile



After registering with the site, you create a profile for yourself or your DNA tester

If you want to make multiple profiles (up to 50), 
you will need to subscribe to the service. ($55/yr)



Here is a profile I’m painting
of my mother’s 1st cousin, whom
I’m related to on his father’s side

Chr 7 has been expanded to show the mapped segments

Click here to add a new match



You can copy and paste segment data from various sites that provide segment data:
GEDMatch

FTDNA
23andMe

MyHeritage
but NOT Ancestry DNA

Transfer to GEDMatch 
(or FTDNA or MyHeritage)

Let’s Overlay First

You won’t get the matches from Ancestry DNA unless your match 
has also transferred their raw data



Even If I don’t know who the match is, I can
tell if this New Match is paternal, he must 
relate to my cousin though Lewis Howland or 
Elizabeth Jacobs



Probable minimum extent of ancestral segment derived 
from five shared segments via four separate matches.

My cousin inherited this ancestral segment 
from his paternal grandfather’s mother 

Ellen Howland

Paternal matches to my cousin who share 
DNA in this region must be related on this 

line either as a descendant of Ellen or 
related through her father Lewis, mother 

Elizabeth or both



Mapping your Chromosomes

❖ By mapping the segments you share with known 
cousins, you can often identify your ancestor(s) through 
whom you relate to the match

❖ By taking multiple segments mapped to the same 
ancestor or ancestral couple, you start to see the extent 
of the ancestral segment rather than just the shared 
segment



Mapping your Chromosomes

❖ Your goal should be to eventually map every bit of your 
DNA to your four grandparents or eight great 
grandparents to aid you in tracking down how matches 
are related to you

❖ I have mapped mine to my eight great grandparents…







paternal grandmother’s father

his father

his mother

maternal grandmother’s mother

her mother

TBD



Breaking Down Brick Walls
❖ Evaluate your close matches, identifying them and their relationship to you

❖ Use the shared/in common with matches of those matches to create clusters 
of shared matches (Leeds method, AutoCluster, etc)

❖ If you can, break the clusters into smaller clusters based on segments common 
to members of the larger cluster

❖ Evaluate how closely these matches are related to you and, if possible, each 
other

❖ Use matches’ trees and traditional genealogy techniques to find how members 
of your match cluster connect to each other to focus down on a single line 

❖ Use in common surnames and locations to narrow the connection on your tree





For Next Month
❖ Next month we will be working with GEDMatch, so it 

would be helpful, if you wish to do so, for you have have 
a free account and have uploaded at least one DNA kit at 
least 72 hours before the class (to allow for kit processing)

❖ GEDMatch’s interface has changed some in the last few 
months, so most “how-to” blog posts on the web are not 
up-to-date with screen shots of the new interface, but the 
instructions for downloading your raw DNA results from 
your testing company should still be valid



Downloading Raw DNA Results
❖ Ancestry: https://thednageek.com/how-to-transfer-your-

ancestrydna-test-to-other-databases/

❖ Family Tree DNA: https://dna-explained.com/2018/08/28/
family-tree-dna-step-by-step-guide-how-to-upload-download-
dna-files/ (upload & download instructions)

❖ MyHeritage: https://faq.myheritage.com/en/article/how-do-
i-download-my-raw-dna-data-file-from-myheritage

❖ 23andMe: https://dna-explained.com/2019/02/13/23andme-
step-by-step-guide-how-to-upload-download-dna-files/

https://thednageek.com/how-to-transfer-your-ancestrydna-test-to-other-databases/
https://thednageek.com/how-to-transfer-your-ancestrydna-test-to-other-databases/
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