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MOST RECENT COMMON ANCESTRAL COUPLE 

 

 

DNA and the GPS 

Element One:  Thorough Research 

 Thorough research requires one to search for information in sources that might 

help answer a specific research question. It assures us that our conclusions are not 

based on incomplete research. In the case of unknown paternity, DNA test results are 

essential sources.  However, DNA test results are just one of the components in the 

larger body of evidence that proof requires.  For example, the case for a candidate parent 

is made stronger when the researcher documents that the proposed parents also shared 

a location at the time of conception. 

 Achieving proof of unknown paternity requires assembling a “theory tree” that 

will include the base test-taker and the selected matches, tracing them back to the most 

recent common ancestral couple. This often is an extensive tree that likely includes 

many generations on multiple lines.  THOROUGH RESEARCH REQUIRES EACH 

 
Research 
Question

• Relationship?

Test Plan

• In the inheritance line

• Alive and willing

• Type of test

Information

• DNA test results, chromosome browsers

• Ascending and descending trees

• Paper trail

Analysis and 
Correlation

• Triangulation of matches

• Consideration of X-chromosome

• Percentage of shared DNA and relationship predictors

Resolution of 
Conflict

• Rule out any other possible candidates for Most Recent Common Ancestral 
Couple

The Process 
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GENERATIONAL LINKAGE ON EACH STUDIED ANCESTRAL LINE IS CITED. The 

threshold for proof can be decreased when DNA evidence is used, especially when 

including multiple independent kits in a study group and/or segment triangulation. 

Consideration of the accuracy and depth of the proposed theory tree may require 

additional research to fill gaps.  Gaps in the theory tree could be another common 

ancestor. 

 We must eliminate contender lines of potential common ancestors until only one 

possibility remains. Other ancestral couples who could have contributed the shared 

chromosomal segment between the test-taker and the match present a competing 

hypothesis. The Genealogical Proof Standard requires elimination of competing 

hypotheses.  Sometimes additional targeted testing is necessary to eliminate competing 

hypotheses. 

Element Two:  Informative Citations 

 As with citations to documentary sources, citations to DNA test results show that 

our research is reasonably exhaustive.  A complete DNA source citation communicates 

which sources we used to identify the test-taker’s matches.  Because we do not have 

access to the raw data for the matches, the report of the DNA values is not our source. 

Instead, our sources are the individual testing companies and third-party sites that 

provide details of the matches. As with documentary research, we must demonstrate 

through our source citations that we understand the data we are looking at. For 

example, we might want to include in a citation the number of shared segments in 

addition to the total amount of shared centimorgans as this often provides information 

about the closeness of the genetic relationship.  Since testing companies employ 

different matching algorithms, we need to identify the specific match list that we use 

when discussing the matching segments. 

Element Three:  Analysis and Correlation 

 There are several levels where correlation occurs.  First, the base test-taker’s 

results generates a list of matches.  Correlation of the matches and their trees helps the 

researcher to sort the matches into likely maternal and paternal groups.  Correlation of 

the shared DNA between the base test-taker and a match will help predict potential 

relationships.  Correlation of the matches with each other further refines those 

relationships.  Once a theory tree is proposed, the researcher can test the proposed 

relationships by correlating the shared DNA among the people in the tree with the 

known shared centimorgan ranges. Correlation of specific shared segments 

(triangulation) helps the researcher identify groups of matches who share a common 

ancestral couple. 

 Correlation also occurs between the DNA test results, the theory tree and the 

documentary evidence.  Is the paper trail consistent with the proposed relationships?   
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Element Four:  Resolution of Conflicts  

 If the percentages of shared DNA conflicts with the proposed theory tree, this 
conflict must be resolved.  Sometimes, there may be multiple common ancestral lines 
between the base test-taker and a match.  If so, the researcher may be able to resolve 
the conflict by doing an analysis of runs of homozygosity.   
 DNA test results are often used to resolve conflicts between the named father and 

the biological father.  Additional linkages of misattributed paternity (in other 

generations) may present conflicts even in the proposed theory tree to resolve the 

unknown paternity.  Additional information from supplemental targeted testing can help 

to resolve these conflicts. 

Element Five:  Written Argument 

 Proving relationships, including unknown paternity, within the framework of the 

Genealogical Proof Standard requires the researcher to not only document the 

information, but also the analysis and reasoning.  The conclusion of the specific genetic 

relationship must be explained. Even the relationship between a parent and child has a 

potential alternate relationship if that parent has an identical twin. ALL AMOUNTS OF 

SHARED AUTOSOMAL DNA SUPPORT MULTIPLE TYPES OF RELATIONSHIPS. Y-DNA 

test results only prove that two men are related on their patrilineal lines. There are many 

inherent assumptions in DNA analysis which require careful consideration and 

explanation.  

 The burden is on the writer to prove that each generational linkage is proved on 

all studied ancestral lines. The burden is also on the writer to demonstrate that the 

pedigrees of both the test-taker and the key matches are expansive enough to eliminate 

competing hypothesis. Failure to do so renders an unconvincing argument. 

 DNA test results are often best expressed using tables and figures.  The 

correlation of data involves numbers which is often easiest to grasp in side-by-side 

comparative tables. It is useful to include a Descendancy tree depicting how all the key 

matches descend from a common ancestor or ancestral couple. 
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My atDNA Methodology 

 

 

 

MOST RECENT COMMON ANCESTRAL COUPLE 
 

  

1 • Collect & sort segments

2
• Look for “hot spots”

3
• Identify overlap match ICW

4
• Triangulate, if possible

5
• Sort matches into groups

6 • Predict the relationship

7
• Eliminate non-contender lines

8
• Compare and build trees

9
• Identify MRCA couple candidates

10
• Confirm with paper trail/targeted testing
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Step One:  Collect and Sort Segments 

 Match’s name and contact information 

 Segment (chromosome, start point, end point, cMs) 

 In Common With (ICW) 

 Use Genome Mate Pro or Excel spreadsheets 

 Preferably segments over min of 10 cM 

 Preferably phased segments 

 Sort by chromosome number and then start point 

 

Step Two:  Look for “Hot Spots” 

 Multiple significant larger segments (15 – 30 cMs) 

 Ignore “Sticky Regions” 
 

Step Three:  Identify the Overlapping Match’s ICW 

 Tools include  

 ICW in Genome Mate Pro 

 ftdna matrix  

 Gedmatch autosomal matrix 

 Gedmatch Tier I Matching Segment Tool 

 DNAGedcom Autosomal DNA Segment Analyzer (ASDA) 

 AncestryDNA ICW tool 

 

Step Four:  Triangulate 

 Must match you and each other on the same segment 

 If the segments overlap, only that piece contained within all three is a 

triangulated match 

 Gedmatch Tier I Triangulation Tool 

 

Step Five:  Sort into Groups 

 Group 1 (paternal) 

 Group 2 (maternal) 

 IBS (identical by state) 

 Undetermined 

 

Step Six: Predict the Relationship 

 Matching algorithms differ by companies 

 Use Relationship Prediction charts  

 Target generation to search for MRCA 

 

Step Seven:  Eliminate Non-contender lines 

 Ethnicity 

 X-chromosome 

 Geographic location 

 Targeted Testing  

 

Step Eight:  Compare and Build Trees 

 Consider creation of private, collaborative, theory tree on Ancestry.com 

 Ask for match’s online trees, gedcoms or anything at all they will give you 

 Google and Facebook often useful for matches who do not respond 
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 AncestryDNA DNA circles 

 Verify match’s generational linkage connections are consistent with GPS 

 Also consider the depth and accuracy of the base-test’s tree as well as all 

of the trees in the study group 

 Be aware of assumptions 

 

Step Nine:  Identify Most Recent Ancestral Couple Candidates 

 May have to go back on the line to include all triangulated matches 

 Rule out other lines are contenders 

 

Step Ten:  Confirm the Relationship  

 Additional targeted DNA testing 

 Paper trail genealogical research 

  

 Due to random recombination, siblings inherit some different 

segments of their DNA from each parent  

 Not all of your third, fourth and fifth cousins will match you 

 90% chance of 3C detection 

 50% chance of 4C detection 

 Will detect SOME of your more distant cousins 

 Use relationship charts and calculators to see if your 

hypothesized relationship to the match falls within the 

expected range 

 Use relationship charts, calculators to point you to the 

generation on your family tree to begin searching for MRCA 

couple 

 23andMe gives you percentage of shared DNA calculations 

 FTDNA gives you a relationship prediction but if you want 

percentage of shared DNA, you need to do the calculation 

 

 

 Identification of focus group of matches with ancestral lines 

in the same location 

 Analysis of “In Common With” (ICW) and triangulated 

segments 

 Incorporate other matches into the focus group from differing 

ancestral sibling lines 

 Documentary research to create ancestral trees 

 Consideration of percentage of DNA shared to predict 

potential relationships 

 Testing hypothesis by searching for additional matches in 

other databases 

Case Study 

Components 

Relationship 

Prediction 
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 Segment triangulation of expanded focus group 

 Identification of hypothetical candidate 

 Analysis of X-chromosome inheritance data 

 Testing hypothesis with targeted testing 

 X-chromosome analysis to narrow candidates 

 Additional shared DNA analysis to narrow candidates 

 Additional targeted testing to narrow candidates 

 Analysis of runs of homozygosity to resolve conflict 

 Coherent written argument including information and 

reasoning 

 Proof of biological father 
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