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Y-STR Databases

• Provides frequency estimates of a Y-STR haplotype
• Estimates can be divided by population (AA, Asian, Caucasian, 

Hispanic, Native American, etc.)
• Y-STR databases are dependent on contributions of sample data

– Research/Academic, Forensic Laboratories 
– Database quality parameters
– Sample info: kit and donor geographic and ethnic ancestry information

• As new Y-STR kits are employed, contributions of new sample data 
are needed



2014 SWGDAM Y-STR Interp Guidelines

• Section 10: Statistical Analysis of DNA Typing Results, pg. 10



U.S. Y-STR Database

• Online since 2008 (https://www.usystrdatabase.org)
• Most recent update January 26, 2018 (Release 4.2.1)
• Initially funded by the National Institute of Justice
• Managed by the National Center for Forensic Science (NCFS) in 

conjunction with the University of Central Florida
– Jack Ballantyne
– Lyn Fatolitis

• Currently 35,658 haplotypes

https://www.usystrdatabase.org/


YHRD

• Online since August 1, 1999 (https://yhrd.org)
• Most recent update November 1, 2018 (R59)
• Endorsed by ISFG; partial funding by LT and Promega
• Managed by Institute of Legal Medicine and Forensic Sciences, 

Charité - Universitätsmedizin Berlin
– Lutz Roewer
– Sascha Willuweit

• Currently houses 265,324 haplotypes (40,923 US samples)

https://yhrd.org/


Other Y-STR Databases

• Genetic 
Genealogy: FamilyTree
DNA Y Search

• http://www.ysearch.org/

http://www.ysearch.org/


Other Y-STR Databases

• Genetic 
Genealogy: Sorenson 
Molecular Genealogy 
Foundation

• http://www.smgf.org/

http://www.smgf.org/


Other Y-STR Databases

• Applied Biosystems 
Yfiler Haplotype 
Database

• http://www6.appli
edbiosystems.com/
yfilerdatabase/

http://www6.appliedbiosystems.com/yfilerdatabase/


Why transition?

• U.S. Y-STR Database
– Initially funded by NIJ, not permanent
– Limited resources (admin staff, equipment, IT support)
– Will be decommissioned June 30, 2019

• YHRD
– Outside the U.S., most labs rely on YHRD
– No reliance on grant funding
– Worldwide database



Transition Process

1. Data transfer
2. Modifications to YHRD for 2014 SWGDAM compliance
3. Creation of notification and user’s guide



Data Transfer

• Disassembled U.S. Y-STR database into single-origin files and 
provided required information:
– Actual haplotype data (population sample)
– Designation or Name of the population sample

• State, United States, [Ethnicity]

• Created a list of Points of Contact: original submitter of 
haplotype data and maintains control of the data

• Created a list of local ethnicities to be visible at YHRD under 
National Database as sub-datasets 



Modifications

• Alignment with 2014 SWGDAM Y-STR Interp Guidelines 
required calculation modifications

• YHRD provided outlines and test site of a “SWGDAM 
compliant” view of YHRD to reflect methods available at U.S. Y-
STR Database

• U.S. Y-STR Database administrators and SWGDAM provided 
feedback until approved



Issues

• POC information
• 493 Rejected samples

– Contained ‘non-designated alleles’ (< or >)
– 277 were corrected
– 216 population samples not transferred
– YHRD requires confirmation of non-standard alleles

• Population sample duplicates
• Accommodating statistics used by U.S.



U.S. Y-STR + YHRD = BFF
Available as of November 1, 2018 (R59)

No additional updates to U.S. Y-STR Database



Notification and User’s Guide

• Released last week
• Notification will be posted on U.S. Y-STR Database and 

SWGDAM websites
• User’s Guide will be posted on U.S. Y-STR Database, SWGDAM, 

and YHRD websites



Notification

• Includes background information on U.S. Y-STR and YHRD
• Compares the U.S. database compositions
• Compares calculation differences
• Compares search results of PP Y23 and Yfiler Plus haplotypes





• YHRD Release 59 includes calculations that are compliant with the 2014 
SWGDAM Interpretation Guidelines for Y-Chromosome STR Typing

• Use the “National Database (with Subpopulations, 2014 SWGDAM-
compliant)” option in YHRD

• YHRD provides:
– Observed haplotype frequencies (x/n) for each subpopulation (African American, Asian, 

Caucasian, Hispanic, Native American, and overall) including a 1-sided 95% upper 
confidence interval

– Two combined theta-corrected match probabilities (with and without the Native 
American population) 



Theta-corrected Match Probabilities

• Both databases use the theta values described in Appendix 1 of 
the 2014 SWGDAM Interpretation Guidelines for Y-
Chromosome STR Typing 

• U.S. Y-STR Database separates the theta-corrected match 
probabilities by major population group while YHRD combines 
all populations (without and, where data exists, with the 
Native American population) to calculate the Overall theta-
corrected match probabilities



Theta-corrected Match Probabilities

• YHRD limits theta-corrections to profiles with fewer than 23 
loci, regardless of which loci or multiplex are searched
– If needed, population-level match probabilities can be calculated 

outside of YHRD using Eq. 3 and theta values from Appendix 1 from 
the 2014 Guidelines

• U.S. Y-STR Database will apply theta to all searches of any 
number of loci as long as the Yfiler Plus kit locus order is not 
selected for profile entry



Search Results Comparison

• Four tables included in notification
• A PP Y23 and a Yfiler Plus haplotype were searched
• Profile probability differences are minimal



User’s Guide

• 2014 SWGDAM Compliant YHRD User’s Guide
• Overview

– Section 1: How to search a Y-STR Haplotype 
– Section 2: How to search a Y-STR Haplotype with reduced loci
– Section 3: How to check the current state of the database
– Section 4: How to check release history
– Section 5: How to obtain locus information



Reduced Locus Searches

• 2014 SWGDAM Interp Guidelines, Section 10.1 describes use 
of reduced locus searches

• Unlike U.S. Y-STR Database, YHRD does not provide haplotypes 
of matching population samples for exclusion evaluation







What’s next?

• Laboratories:
– Update SOPs as appropriate
– Searches performed in U.S. Y-STR are still valid and do not need to be 

searched again in YHRD
– Searches performed using YHRD R58 may need to be repeated in YHRD 

R59
– Perform any necessary internal performance checks
– Submit new data to YHRD

• SWGDAM:
– Updating Y-STR Interp Guidelines



Performance Check

• 32 Yfiler haplotypes
– 22 with no matches/observations in U.S. Y-STR Database
– 10 with matches/observations in U.S. Y-STR Database

• Compare to matches observed in YHRD
• Compare profile probabilities



No matches in U.S. Y-STR Database

• All 22 Yfiler haplotypes that did not match to any U.S. Y-STR 
Database sample, also did not match to any YHRD sample

• Obtained the same profile probabilities for all 22 haplotype 
searches in the respective databases

• Differences in profile probabilities are due to differences in 
database sizes



Matches in U.S. Y-STR Database

• 10 Yfiler haplotypes: 1-11 matches in U.S. Y-STR Database
• 6 of 10 haplotypes: same frequencies in YHRD
• 3 of 10 haplotypes: larger frequencies in YHRD
• 1 of 10 haplotypes: no observations/matches in YHRD (DYS439 issue)
• Generally, can expect the same or similar frequencies in both databases
• Similar profile probabilities



Maximal Profile (29 loci)

• Both databases contain same number of maximal profiles (575)
• Searched 1 maximal profile 
• Both databases generated same frequencies and profile 

probabilities
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