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Y-DNA Testing 

Introduction to Nuclear DNA 
Nuclear DNA refers to DNA that is found in the nucleus of the cell in contrast to the DNA found 
in the mitochondria of the cell. The vast majority of our DNA is nuclear. While mitochondrial DNA 
only consists of 16,569 base pairs, nuclear DNA contains the other 3.3 billion base pairs of the 
human genome. Nuclear DNA is divided into 46 units called chromosomes: 22 pairs of autosomal 
chromosomes (numbered 1-22) and 1 pair of sex chromosomes (X and Y). This presentation will 
focus on the Y-chromosome and its application to genealogical questions.  

What Is Y-DNA? 
Y-DNA includes all base pairs located on the Y-chromosome. The Y-chromosome is a sex 
chromosome held by all male individuals. It contains approximately 53 million base pairs. Though it 
is much larger than mitochondrial DNA, it is still one of the smaller nuclear chromosomes. Only 
males carry a Y chromosome.  

Inheritance Pattern 
Like mitochondrial DNA, Y-DNA is passed on intact from generation to generation. Unlike 
mitochondrial DNA, which descends through the direct maternal line, Y-DNA is passed from father 
to son along the direct paternal line. Whereas both men and women inherit mitochondrial DNA 
from their mothers, only males inherit Y-DNA from their fathers.  
 
The Y-chromosome is passed on intact and provides a biological record of paternal ancestry. 
Because many cultures pass on surnames paternally, the Y-chromosome can often be associated 
with specific surnames or surname groups. In regions or cultures where this is not the case, Y-
chromosome testing may not be able to show relationships between different surnames, although 
common geographic locations may be noted, which may be useful for genealogical purposes.  

Y-DNA Tests 
In order for a Y-DNA test to be useful for family history, 
it must test informative markers and it must be compared 
against a large database of other tested individuals. 
Although there are several companies which advertise Y-
DNA testing for family history, the only one which meets 
the aforementioned criteria for genealogical usefulness is 
Family Tree DNA. If you have tested at another company 
you may transfer you results to the Family Tree DNA 

FTDNA offers 3 levels of testing Y-37 
for $169, Y-67 for $268 and Y-111 for 
$359. FTDNA offers 4 transfer 
packages Y-DNA33 and 46 transfers 
for $19 and Y-DNA 33 and 46 
transfers with upgrades for $58. 
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website for a fee, or you may share your results for free on YSearch.org. Please note that it is 
recommended that a new test with FTDNA be completed. A 33-marker test with SMGF or 
Ancestry transfers as a 12-marker test, and a 46-marker test transfers as a 25-marker test. Testing 
this number of markers is usually not enough to make connections of genealogical significance. 

Results 

Raw Data 
Y-DNA tests use STR markers to explore relatedness between multiple participants. STR’s or short 
tandem repeats are locations in the genome where a 3-6 base pair motif is repeated multiple times in 
close proximity. For example at the DYS441 marker, the sequence CCTT is typically repeated 
between 12-18 times.  
 
Occasionally, the replication machinery that copies DNA for new cells will delete or add an iteration 
of the repeat motif in the DNA copy. When this copy is passed on to an individual’s descendants it 
creates a difference between the ancestor and his descendants in the number of iterations of a repeat 
motif at a specific location in the DNA.  
 
Once a DNA sample has been processed, the basic results of a Y-DNA test are reported as a series 
of numbers associated with marker locations. The marker locations represent specific sites of STR 
markers on the Y chromosome and the associated numbers represent the number of sequence motif 
repeats that are found at those locations.  
 
The combination of all the reported values represent an individual’s haplotype. A DNA haplotype is 
defined as the values of multiple DNA loci that are inherited together. Since the Y-chromosome is 
inherited singly and intact, any report of two or more genetic loci on the Y-chromosome constitutes 
a Y-DNA haplotype for that individual. 

Haplogroups 
Haplogroups are groups of individuals who share characteristics of their Y-chromosome haplotypes. 
These haplogroups have been characterized and defined by scientists and molecular anthropologists 
to show the hierarchical relationship between all human males. Though haplogroups can be inferred 
by the values of Y-DNA STR tests, they are actually defined 
by different mutations known as SNPs.  
 
An SNP or a single nucleotide polymorphism is a mutation 
in the DNA where one base pair has been replaced with 
another. An example of an SNP would be a location on the 
DNA where an adenine base (A) was changed to a guanine 
base (G).  
 

Haplogroups will not tell you about 
your ethnic make-up. They are 
representative of only one person in 
your tree. There are associations 
between ethnicity and haplogroups, but 
haplogroups do not define ethnicity. 
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SNP and haplogroup designations are indicative of deep ancestry. Haplogroups allow molecular 
anthropologists to reconstruct broad migration routes for members of the human race as they 
migrated out of Africa, and distribution of that particular haplogroup in a certain area. Often this is 
interesting information, but not genealogically useful.1 Certain haplogroups are much more prevalent 
than others in certain populations. For example, haplogroup C is indicative of East Asian, Oceanic 
and North American origin while Haplogroup R is common for individuals of European paternal 
origin 

Cousin Matches 
The table below shows the expected relationships between matches based on the number of 
differences reported at different testing levels.2  
 

 Y-12 Y-25 Y-37 Y-67 Y-111 Interpretation 

Very 
Tightly 
Related 

N/A N/A 0 0 0 
Your exact match means your relatedness is extremely close. Few 
people achieve this close level of a match. All confidence levels 
are well within the time frame that surnames were adopted in 
Western Europe. 

Tightly 
Related 

N/A N/A 1 1-2 1-2 
Few people achieve this close level of a match. All confidence 
levels are well within the time frame that surnames were adopted 
in Western Europe. 

Related 0 0-1 2-3 3-4 3-5 

Your degree of matching is within the range of most well-
established surname lineages in Western Europe. If you have 
tested with the Y-DNA12 or Y-DNA25 test, you should consider 
upgrading to additional STR markers. Doing so will improve your 
time to common ancestor calculations. 

Probably 
Related 1 2 3-4 5-6 6-7 

Without additional evidence, it is unlikely that you share a 
common ancestor in recent genealogical times (1 to 6 
generations). You may have a connection in more distant 
genealogical times (less than 15 generations). If you have 
traditional genealogy records that indicate a relationship, then by 
testing additional individuals you will either prove or disprove the 
connection. 

Only 
Possibly 
Related 

2 3 5 7 8-10 

It is unlikely that you share a common ancestor in genealogical 
times (1 to 15 generations). Should you have traditional genealogy 
records that indicate a relationship, then by testing additional 
individuals you will either prove or disprove the connection. A 
careful review of your genealogical records is also recommended. 

Not 
Related 3 4 6 >7 >10 You are not related on your Y-Chromosome lineage within recent 

or distant genealogical times (1 to 15 generations). 

 

                                                
1 Understanding Haplogroups, “Deep Ancestry,” Genebase Tutorials 

(http://www.genebase.com/learning/article/38 :accessed September 2014). 
2 R.A.Canada. “Expected Relationships with Y-DNA STR Matches” Family Tree DNA Learning Center, 

Online FAQs  (https://www.familytreedna.com/learn/y-dna-testing/y-str/expected-relationship-match/ :accessed 
September 2014). 
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In addition to raw data and a haplogroup estimations, Family Tree DNA will also provide the tester 
with a list of close matches who share similar Y-chromosome haplotypes. Typically a match with 
fewer differences to the tester’s own DNA will be more closely related than a match with more 
differences.  
 
When considering the relatedness of matches the TiP calculator can help to estimate the distance to 
a common paternal ancestor. It takes into account the different mutation rates associated with each 
loci.  

Surname Projects 
Surname projects are collaborative research efforts headed by one or more group administrators. 
Family Tree DNA provides a platform for collaborative research among individuals of the same, 
similar or related surnames. Testers can join projects before or after they test by searching through 
FTDNA’s list of surname projects and requesting to join. If a project does not already exist for a 
particular surname, an individual can found a new project.  
 
Surname projects are not as useful for non-paternal surnames (Scandinavian, Dutch and Russian 
patronymic surnames). However there are also geographic projects which may offer more insight 
into other non-surname Y chromosome groupings.  

Y-DNA and Genealogical Questions 

Adoption 
• Adoptees have a 30-40% chance of determining a surname.3 

Unknown paternity 
• Thomas Jefferson and Sally Hemings4  
• Henry Pratt family5 
• Identifying slave ancestors6 

  

                                                
3 See Hill, Richard Finding Family: My Search for Roots and the Secrets in My DNA Grand Rapids: 

Richard Hill, 2012. 
4 Foster, E.A., Jobling, M.A, Taylor, P.G., Donnelly, P., de Knijff, P., Mieremet, R., Zerjal, T., and Tyler-

Smith, C. “Jefferson Fathered Slave’s Last Child” in Nature  396 (5 November 1998): 28. Web. 22 September 2014 
5  
6 Moneta, Daniel. “Virginia Pughs and North Carolina Wests: A Genetic Link from Slavery in Kentucky” 

in National Genealogical Society Quarterly 97 (September 2009): 179-194. 
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Revising and Expanding Traditional Research 
• Allred genealogy7  
• Joseph Smith genealogy8 

Surname, Family and Ethnic origins 
• Jewish Priesthood9 
• Niall of the Nine Hostages10 
• Genghis Khan11 
• Devine Surname Study12 
• Lee family in Virginia13 

Surname and Chromosome Inheritance Maps 
• Ranck Family Surname Project 

Confirming and Refuting the Paper Trail 
• George Craig Family14 
• Nicholas Meriwether Family15 

Other success stories 
• ISOGG Success Stories16 

 

                                                
7 Murphy, Nathan. “DNA vs. 1940s Professional Genealogist” at FamilySearch Blog. 

(https://familysearch.org/blog/en/dna-1940s-professional-genealogist/: accessed September 2014). 
8 Perego, Ugo A. “English or Irish?; A Smith Family DNA Case Study” in Family Chronicle (September/ 

October 2010) online at Genetic Genealogy Consultant 
(http://www.geneticgenealogyconsultant.com/uploads/1/1/3/9/11398485/irish_dna.pdf: accessed September 2014).  

9 Hammer, Michael, et al. “Y Chromosomes of Jewish Priests” in Nature  385 (2 January 1997) online at 
Family Tree DNA (https://www.familytreedna.com/pdf/nature97385.html: accessed September 2014).   

10 Moore, Laoise T, et al. “A Y-Chromosome Signature of Hegemony in Gaelic Ireland” in American 
Journal of human Genetics 78.2 (February 2006) 334-338. online at ScienceDirect 
(http://www.sciencedirect.com/science/article/pii/S0002929707623635: accessed September 2014). 

11 Zerjal, T., et al. “The Genetic Legacy of the Mongols” in American Journal of Human Genetics 72:3 
(Mar. 2003) 717-721. Online NCBI (http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1180246/: Sepember 2014). 

12 Devine, Donn. “Soting Relationships among Families with the Same Suname: An Irish-American DNA 
Study” in National Genealogical Society Quarterly 82 (June 1992): 144-145. 

13 Fox, Judy Kella. “Documents and DNA Identify a Little-Known Lee Family in Virginia” in National 
Genealogical Society Quarterly 99 (June 2011): 85-96 

14 Jackson, B. Darrell. “George Craig of Howard County, Missouri: Genetic and Documentary Evidence of 
His Ancestry” in National Genealogical Society Quarterly 99 (March 2011): 59-72. 

15 Lustenberger, Anita A. “David Meriwether: Descendent of Nicholas Meriweather? A DNA Study” in 
National Genealogical Society Quarterly 93 (December 2005): 269-282. 

16 International Society of Genetic Genealogy. “Genetic Genealogy Success Stories” in ISOGG Success 
Stories (http://www.isogg.org/successstories.htm: accessed September 2014). 


