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In the previous article we discussed mitochondrial DNA (mtDNA), which is passed down the maternal line.  In 
this article we will examine the Y-DNA, which is passed down the paternal line.  Y-DNA is located in the cell nucleus on 
the 23rd chromosome and is therefore part of the nuclear DNA.  However, if you remember from the first article, there are 
two allosomes (sex chromosomes) labelled X and Y.  Females have two X chromosomes, one each passed down from 
their mother and their father.  Males have an X and a Y chromosome, the X-chromosome coming from their mother and 
the Y-chromosome passed down from their father.  Y-DNA testing examines the genetic information found along the Y-
chromosome. Since only males possess a Y-chromosome, only men pass on their Y-DNA to their sons, and, therefore, 
only men can take a Y-DNA test. For this reason, it is often referred to as the surname DNA test.  Figure 1 shows a 7-
generation fan chart with the unique inheritance pattern for Y-DNA along the male line.   

Figure 1. Inheritance Pattern for Y-DNA 
Source:  Generated by the author from similar fan charts in 

“Guide to DNA Testing and Genetic Genealogy” by Blaine T. Bettinger, 2016 

Another way to look at the inheritance pattern is to ask who will inherit the same Y-DNA as the patriarch in the 
family tree shown below in Figure 2.  The patriarch will pass on his Y-DNA to his two sons but not to his two daughters, 
so only the first-generation male descendants will inherit his Y-DNA.  In the second generation, the first son will pass on 
his Y-DNA to his two sons (the patriarch’s grandsons), but the second son only had daughters, so the second son’s Y-
DNA surname line is ended, and he is said to have “daughtered out”.  Neither of the daughters receive any Y-DNA so 
they cannot pass it on to their children.  Finally, in the third generation, only the two male great grandchildren who 
descend from the first son will inherit the patriarch’s Y-DNA.  Therefore, they are the only two great grandchildren out of 
ten third-generation descendants to share the same Y-DNA with the patriarch. 

Figure 2. Who Inherits Great Grandfather’s Y-DNA? 
Source:  Generated by the author



Most genealogical articles claim that Y-DNA does not undergo recombination and only changes over time via 
random mutations.  Y-DNA actually does undergo a small amount of recombination at the very ends of the chromosome, 
but since the area of genealogical interest where the actual testing is done does not undergo recombination, Y-DNA, for 
all intents and purposes, is considered to only change via random mutations and these mutation rates are fairly slow.  Just 
as a reminder, recombination occurs in nuclear DNA during meiosis division when the allosomes (sex cells) are being 
formed and causes portions of the DNA strands to exchange with one another, leading to variations in the daughter cells 
and the next generation of offspring.   

Similar to the mtDNA test, the Y-DNA test is not especially useful for finding random genetic cousins because a 
genetic match may be several generations in the past or hundreds of years back.  However, it can be very useful for 
answering specific genealogical questions such as whether two people are paternally related, i.e., they have the same 
common male ancestor.  Although women cannot take a Y-DNA test themselves (because they don’t have a Y-
chromosome) they can ask a close male relative, such as a brother, father, or uncle to take a Y-DNA test and share the 
results with them about their male surname (maiden name) ancestors.  There are actually two different types of tests that 
are carried out on the Y-DNA strand: short tandem repeats (STRs) and single nucleotide polymorphs (SNP) and each one 
provides different genealogical information. 

Short Tandem Repeats (STRs) are regions (called markers) along the Y-chromosome that contain short, 
repeated nucleotide sequences.  These repeated units are usually 3-6 nucleotides long and the number of repeats is 
typically between 8 and 40.  No one knows why these short tandem repeats occur, but they do occur throughout the 
human genome (i.e. along all 23 pairs of human chromosomes) with most STRs (~92%) occurring in the non-coding 
regions.  When a male takes a Y-DNA test they will only be testing your STR markers along the Y-chromosome.  
FamilyTree DNA (FTDNA) is the only major testing company to test for Y-DNA STRs.  Two smaller companies which 
also offer STR Y-DNA testing are Genebase Systems Inc. and YSEQ. 

Each STR marker is given a unique DYS number showing its location along the Y chromosome.  D stands for 
DNA, Y stands for Y-chromosome, S stands for a Segment, and each STR marker segment is given a specific number 
identifying its position along the Y-chromosome.  Figure 3 shows an idealized Y-chromosome with various STR markers 
along the DNA strand.   

Figure 3. STR Markers Along the Y-DNA Chromosome 
Source:  Generated by the Author 

When you take a Y-DNA test and receive the results back, the first STR marker value listed is DYS393.  It is a 4-
nucleotide sequence, AGAT, that is typically repeated 12 times (AGATAGATAGATAGATAGATAGAT 
AGATAGATAGATAGATAGATAGAT).  I took a Y-DNA test and my DYS393 value is 12.  However, if you look at 
the descendants of Richard Austin from Massachusetts in the AFAOA Y-DNA project for comparison, they show a 
DYS393 value of 15.  FTDNA tests STR panels of 12, 25, 37, 67, or 111 marker regions where these repeats occur.  
These panels are referred to as Y-12, Y-25, Y-37, Y-67, and Y-111 respectively.  If you request the 25-marker panel, you 
will be tested for the 12-maker panel plus a second panel of 13 additional markers. Similarly, if you request the 37-marker 
panel, you will be tested for the 25-marker panel plus a third panel of 12 additional markers and so forth.  Typically, most 
people test for Y-37 or Y-67 marker panels. 

Comparisons of marker panels between two individuals determine how closely males are related to one another.  
Table 1 shows the probabilities of finding a Most Recent Common Ancestor (MRCA) at various genetic distances when 
comparing different STR Y-DNA marker panels.  For example, a genetic difference of 0 for the Y-37 marker panel (i.e., 
all 37 markers being compared are identical; no mutational differences) indicate a 95% probability of a common paternal 
ancestor within about 7 generations (~225 years).  A genetic difference of 0 for the Y-67 marker panel indicates a 95% 
probability of an MRCA within about 6 generations.  A genetic distance of 1 (i.e., 1 mutational difference between the 
two individuals) for the Y-37 and Y-67 panels indicate an MRCA within 10 and 9 generations respectively.  STR values 
can also be used to estimate the haplogroup (ancient paternal ancestry and migration) of a particular individual, but these 
are typically determined from the SNP testing along the Y-chromosome. 



Table 1. Probabilities of Finding a Most Recent Common Ancestor (MRCA) Between Two Individuals at the 
Various STR Y-DNA Marker Panel Levels vs. Genetic Distance      

Source: Generated from data at FTDNA (https://www.familytreedna.com/faq-markers.aspx) and the FTDNA 
Learning Center on how the genetic distance at 111 Y-chromosome STR markers should be interpreted 

Single Nucleotide Polymorph (SNP) testing is the second type of testing done along the Y-chromosome.  As a 
reminder, single nucleotide polymorphs are variations in a single nucleotide (A, T, C, G) that occur at a specific location 
along a chromosome.  Figure 4 shows an idealized Y-chromosome with various SNP locations which are tested along the 
DNA strand.   

Figure 4. SNP Locations Along the Y-DNA Chromosome 
Source:  Generated by the Author

All of the major testing companies do SNP testing on the Y-chromosome.  However, they normally report these 
values as part of their autosomal (atDNA) test results. Y-chromosome SNPs are only used to determine the Y-DNA 
haplogroup and ancient male ancestry, not to determine genetic cousins.  We will talk about autosomal (atDNA) in depth 
in the next article (Part 5), but for informational purposes, as part of their autosomal DNA tests, MyHeritage tests 482 Y-
DNA SNPs, 23andMe tests 3,733 Y-DNA SNPs, and Ancestry.com tests 1,691 Y-DNA SNPs.  FTDNA only tests STRs 
as part of their Y-DNA test, not SNPs.  If you want additional SNP testing to refine your paternal haplogroup you can buy 
specific SNP packages or the Big Y-700 test from FTDNA which examines thousands of known branch markers as well 
as millions of places where there may be a new branch.  The SNP packages and Big Y-700 test are intended for expert 
users with an interest in advancing science or for individuals interested in a specific male lineage determination. However, 
it is not a test for matching you to one or more men with the same surname.  These are determined from the Y-37, Y-67 or 
Y-111 STR marker panels described above.   

AFAOA supports and maintains the Austin-Austen Y-DNA project which is currently led by Art Sikes.  The goal 
of the Y-DNA Project is the creation of Y-DNA profiles for the Austin-Austen family lines and coordination of the Y-
chromosome DNA test results to create a comparative profiles table. The project is most interested in male Austins or 



related lines, with well documented family lines.  Researchers may compare their own Y-DNA STR numbers to those in 
the comparative table to determine a possible connection to one of the Austin family lines. Figure 5 shows a portion of 
the Austin-Austen Y-DNA comparative profiles table showing the tested kit numbers on the left, the related AFAOA 
database family line, paternal haplogroup, the DYS numbers on top, and the results of the Y-37 panel markers 
with their tandem repeat numbers listed.  Specific mutational differences between related individuals are 
highlighted in purple. As of February 2021, the project contains the results of 326 tests. Four of the tests are of the Y-12 
marker panel only, 35 are of the Y-25 marker panel, 119 are of the Y-37 marker panel, 63 are of the Y-67 marker panel, 
and 105 are of the Y-111 marker panel.  In addition to the STR tests, 18 individuals have also taken the Big-Y SNP test 
to further delineate their paternal haplogroup branches. Presently, FTDNA only sells the Y-37 and Y-111 STR panels, 
and the Big Y-700 SNP tests.  Anyone interested in comparing their Austin ancestry should test at the Y-111 level.

Figure 5. A portion of the AFAOA Austin-Austen Y-DNA STR Comparative Profiles Table 
Source:  AFAOA DNA project on the AFAOA website. 

As mentioned above, the paternal haplogroup can be estimated from the STR results but are preferably identified 
through the Y-DNA SNP testing.  The paternal haplogroup determination reveals information about the migration of your 
ancient male line.  My paternal haplogroup is J-M267.  The parent J-M267 branch of my ancient paternal line dates to 
about 25,000 years ago and migrated from the Middle East through southern Europe with the ancient migrations due to 
the spread of the Neolithic farming expansion, while the more recent migrations are due to the spread of Islam. Figure 6 
shows the ancient human haplogroup migration map for all of the branches of the paternal tree.  If I wished to learn more 
about which haplogroup sub-branch I originate from, I could order additional SNP testing, but at this point, with only 1 
exact match (0 genetic distance) and only at the Y-12 marker panel level, to a man in Turkey, it doesn’t seem likely that it 
will reveal any relevant useful information.  This is confirmed by looking at Table 1 above to see that there is a 95% 
probability of this Turkish man and me having an MRCA within 29 generations (~725 years).  If we had matched with a 
genetic distance of 0 for the Y-67 marker panel, that would have been very relevant since there would be a 95% 
probability of having an MRCA within 6 generations (~150 years). 

Some geneticists say that every man on earth can be traced back to one paternal ancestor called “Y-Chromosomal 
Adam”.  This Adam lived between 200,000 and 300,000 years ago, based on known Y-DNA mutation rates.  He was not 
the only man at that time, but all other men’s male descendants have died out.  He lived in Africa and had at least 2 sons.   



 
 

 
Figure 6. Y-DNA Human Haplogroup Migration Map 

Source:  Family Tree DNA website.  Migration Map Copyright 2009. 
http://arslanmb.org/ArmenianDNAProject/FTDNA-Y-DNAmap-2009.jpg 

 
As mentioned before, due to the lack of recombination in the regions tested, Y-DNA is not useful for finding 

random genetic cousins because an exact match may be several generations or several thousand years back.  However, Y-
DNA can be useful for answering specific genealogical questions such as whether two people are paternally related. 
Forensic laboratories use Y-DNA comparisons to identify human remains and match them with missing persons. It has 
also been used to solve a number of cold cases and to prove the innocence of men wrongly convicted of sexual crimes and 
murder.  Below is an example where Y-DNA was used to positively identify an infamous serial killer and provide a link 
to one of his victims after nearly 50 years. 

Between June 1962 and January 1964, 13 single women between the ages of 19 and 85 were murdered in the 
Boston area. Due to crime scene evidence, police believed that one man was the perpetrator and they dubbed him the 
"Boston Strangler". The Strangler’s last victim was 19-year-old Mary Sullivan who was strangled with her own stocking 
in her apartment. Investigators had several strong suspects, but no arrests were made.  In early 1965, a 29-year-old inmate 
at a local mental hospital named Albert DeSalvo confessed to Mary's murder along with the murders of the other 12 
victims. He was never charged in those murders because no physical evidence could link him to the crimes, however, due 
to his confession, he was named the killer. 

Many doubts existed as to whether DeSalvo was the Boston Strangler. At the time he confessed, people who 
knew him did not believe him capable of such vicious crimes. Also, the women killed were from a variety of age and 
ethnic groups, and slightly different modus operandi (MO) were observed.  DeSalvo also later recanted his confession in 
1973, before he was stabbed to death in prison under suspicious circumstances, and doubts about his involvement 
persisted.  In 2013, after reopening the case, Boston police released information that they had discovered Y-DNA 
evidence linking DeSalvo to the murder of Mary Sullivan. Y-DNA found at the scene on a blanket used to cover her body 
was a very close familial match to DNA taken from a discarded water bottle left behind at a worksite by a nephew of 
DeSalvo’s. A court ordered exhumation of his body confirmed the Y-DNA evidence and authorities announced that they 
now had an "unprecedented level of certainty" that he raped and strangled Mary Sullivan. Although DeSalvo's Y-DNA 
proved a connection to one murder it does not confirm his culpability in the other murders and those murders have not 
officially been closed. 



 

In summary, Y-DNA is found on the male allosome of the 23rd chromosome pair.  Only men possess a Y-
chromosome, so only males can pass down Y-DNA to their sons.  For this reason, Y-DNA is only used to examine a 
male’s paternal line.  Two different tests are used, the first based on short tandem repeats (STRs) and the second based on 
single nucleotide polymorphs (SNPs).  STR marker panels Y-12, Y-25, Y-37, Y-67, or Y-111 markers are used to 
compare Y-DNA between individuals looking for a common male surname ancestor.  These can also be used to estimate 
the Y-DNA haplogroup and ancient origins, however, Y-DNA SNP testing is done to confirm the paternal haplogroup and 
ancient origins.  Additional SNP packages or the Big Y-700 test can be ordered to refine your Y-DNA haplogroup tree 
branches and explore deep ancestral links on the paternal family tree.  STR Y-DNA analysis is not used to fish for random 
genetic cousins because an exact full sequence match may be several generations or hundreds of years in the past.  
However, it can be very useful for answering specific genealogical questions such as whether two people are paternally 
related.  Currently, of the four major DNA testing companies, only FTDNA will do a Y-DNA STR test.  The other testing 
companies do test some SNPs as part of their autosomal DNA tests, but these results are included with all the other SNP 
results. 

This concludes our discussion of Y-chromosomal DNA.  The next article will discuss autosomal DNA (atDNA) 
which is very useful in identifying random related cousins.  Until then, happy genealogical hunting! 


