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Objectives

• Use Y-DNA results to research the Patrilinear line.

– Identify father’s father’s (etc.) ancestral heritage.

• Y chromosome basics, types of markers, and how 
results help find male relatives.

• BigY 700 test (Rolls Royce of Y-DNA tests).

– Y-DNA in genealogically relevant timeframes.

– New “Discover” tools at FTDNA.

– Tools for surname projects/paternal research.

• Convince Jim Cross to take the BigY test.
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Y Chromosome

• The Y chromosome is the sex-determining 
chromosome in humans

• Y-chromosome has about 59 million base 
pairs

• Y does not have matching chromosome, so it 
escapes recombination every generation

• Y-DNA is passed down through the male line 
with only random mutational events
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Y-DNA Tests

• Y-DNA Test in use longest, best track record

• Only males inherit the Y chromosome, so can 
only be used to trace the direct paternal line

• Great genealogical value since Y-DNA has 
same inheritance pattern as surnames

• Uses 2 types of markers: STRs and SNPs 

– Short Tandem Repeat

– Single Nucleotide Polymorphism
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Y-DNA Test Evolution

• STR testing

– Number of markers increased

– 12 > 25 > 37 > 67 > 111 > 500 > 700

• SNP testing

– Expanding number of SNP discoveries

– New Terminal Branches on Y Tree

• Big Y

– Walk through the Y

– Big Y advancement caused SNP “tsunami”

5



STRs & SNPs
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STR: Short Tandem Repeats

Repetitious pattern of markers (GATA)

SNP: Single Nucleotide Polymorphism

Mutation at single base pair (CG => TA)



Differences of STRs & SNPs

• STRs represent Haplotypes

– Determine matches in recent times

– Past 500 years

– STR changes happen often

– Can differ between father and son

• SNPs define Haplogroups

– Ancient Origins - thousands of years

– SNPs happen infrequently

– SNPs inherited from same ancestor

– Everyone sharing a particular Y-SNP is related
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Y-DNA in Genealogy
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Note: Borrowed with permission from David Vance



Haplogroups

• Genetic group of people who share a common 
ancestor on patrilineal or matrilineal line

• Haplo (haploid) = single (refers to single copy)

• Y-DNA & mtDNA Haplogroups are different

• Haplogroups are defined by SNPs (mutations)
– All descendants will carry that mutation

– Main branch has sub-branches or “subclades”

• Y-DNA phylogenic tree
– History of human relatedness and migration.

– Unlike autosomal DNA, which mixes within a 
population, Y-DNA unambiguously traces a family’s 
male line.
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SNP Branching of Haplogroups
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SNP mutations create 

branching and develop 

new Haplogroups



Y-DNA SNP Tests

• Single Nucleotide Polymorphism (SNP)

• Also called Y Haplogroup Test

• Used for Patrilineal Deep Ancestry

• Each subclade has a SNP of its own

• First mutation split Haplogroup A into A and B

• Each mutation divided tree into finer branches

• Defined by Terminal SNPs
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Y-DNA Haplogroups
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SNP mutation
divides Branch

Each Haplogroup
has Subclades

E1       E2



Y DNA STR Matching

• STRs were used to determine male relatedness

• Increased from 12 to 11, now 700 in BigY

• Relationships determined by the first 111 STR 
markers, not the additional STR markers

• Results above 111 markers not available on the 
public project pages

• “Every family group who is participating in Y DNA 
testing wants to discover markers that delineate 
between various male lines descending from a 
specific progenitor.”*

*The Big Y Test Increases Again to Big Y-700, DNAeXplained – Genetic Genealogy,

Posted on January 30, 2019 by robertajestes
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http://dna-explained.com/author/robertajestes/


Y-DNA STR Matches
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Two views:

     Detail & Table

Number of Markers Comparison: 

     In 111 differences difference of 1

Terminal SNP



Big Y Results

• Big Y introduced in 2014

– Provided deep SNP testing

• Big Y 500 introduced in 2017

– Provided +389 STRs beyond 111 markers

– Free Upgrade to Big Y testers

• Big Y 700 introduced in 2019

– Provided +200 more STRs

– Must pay and retest for additional STRs
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Big Y Test

• Big Y introduced in 2014

• GOAL: Read all of the Y chromosome that 
was useful for genealogical purposes

• Huge Impact on Y-DNA Science

Roughly 23.6 Mbp of chromosome Y (white) are genealogically relevant

Genealogically relevant regions (white) are those that are passed intact from father to son with high fidelity 

Other regions are either a) highly repetitive sequence (black: inaccessible to NGS sequencing technology) 

or, b) subject to recombination with chrX (grey; pseudo autosomal regions PAR1 and PAR2)

and therefore of limited utility for genealogical applications.*

Chromosome Y has roughly 57,200,000 nucleotides or base pairs (bp). 

*Big Y-700 White Paper, Family Tree DNA, March 22, 2019 
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New SNP Research

• Revealing thousands of new SNPs

• Y-DNA Tree has finer details (more subclades)

• In past, SNPS represented mutations that 
happened thousands of years ago

• New SNPS in the past 100-500 years

• Currently 25,000 SNPs, could reach 250,000

• More geographic granularity

• Possible “Family SNPs”
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Big Y 700 Improvements

• New Chemistry

– More uniform coverage of Y chromosome

– Quality reads of regions previously 
unavailable

– Provides more consistent results

– Provides better coverage, fewer no-reads

– Allows for more STRs to be accessed and 
reliably read
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Big Y Tools

• These tools provide the means to compare your 
results to others who took Y-DNA tests to explore 
your terminal SNP and ages of various mutations.
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New Big Y Block Tree

• Personalized Tree showing all your SNPs from ancestral 
(original value) to derived (mutated state)
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Big Y Block Tree Features
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Distance, Years & SNPs

The general consensus is 

that a SNP generation is 

someplace, on average, 

between 80 to 140 years.

Each SNP represents one 

grey block



Big Y SNP Matching
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The Matching tab displays your Big Y 

terminal SNP matches. Your terminal 

SNP determines the terminal (final) 

subbranch (on the Y-DNA Haplotree) to 

which you belong.

A person is considered a match if they 

have 30 or fewer differences in SNPs 

with you.



SNP Named Variants
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The Named Variants tab 

displays your SNPs that 

are on the list of ~400,000 

known SNPs against which 

Big Y data is compared.



SNP Private Variants
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The Private Variants 

tab displays your SNP 

markers that are not on 

the list of ~400,000 

known SNPs



Y-Chromosome Browser Tool
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FamilyTreeDNA Discover
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Discover Sources
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Discover Country Frequency
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Discover: Other SNPs
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Discover Migration



Globetrekker



Discover Ancient Connections
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Discover Time Tree
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Discover Age Estimate



Rob Spencer’s SNP Tracker

http://scaledinnovation.com/gg/snpTracker.html 35

Enter 

specific

SNP

SNP Tracker was 

developed by Rob 

Spencer, a population 

geneticist. It loads 

data from FTDNA’s 

BigY database. 

Y or mt

SNP



Rob Spencer’s SNP Tracker

http://scaledinnovation.com/gg/snpTracker.html 36



Y-DNA Continuing Education

• YDNA for Genealogy (Diahan Southard)

Your DNA Guide: The Academy

https://www.yourdnaguide.com/ydna-course

• The Genealogist's Guide to Y-DNA Testing 
for Genetic Genealogy

by David Vance
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https://www.yourdnaguide.com/ydna-course
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