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The Y-chromosome short tandem repeat (Y-STR) marker DYS464 was first reported by Redd et al. Forensic Sci. Int. (2002) 130:97-111 and appears to be the most polymorphic Y-STR marker discovered to-
date. A single primer pair can generate up to four distinct peaks. A careful mapping of DYS464 primers into the human genome reveals at least four copies occur over a 1.8 megabase (Mb) stretch near the
DAZ region around 25 Mb on the Y-chromosome. Allele calls can be made based on peaks that are present (conservative approach) or a combination of alleles and peak height ratios (expanded typing
method). However, the multitude of possible two and three peak patterns can potentially make this marker difficult to reliably type if mixtures from multiple males are involved. Issues of peak height ratio
consistency will be examined in the context of different DYS464 patterns and discussed in terms of deciphering mixtures and potential degraded DNA profile patterns. We have observed 113 different DYS464
peak patterns using the conservative approach and 179 with the expanded typing method in 679 males from three U.S. populations. By comparison, in the same data set only 56 unique DYS385 types were
seen. Perhaps more importantly, the addition of DYS464 results to the 9-locus minimal haplotype resulted in the ability to resolve almost all of the samples in our data set possessing the most common type that
occurs in the European Y-STR Haplotype Reference Database (www.ystr.org). Several primer pairs have been developed for DYS464 and included in new multiplex assays.

IDYS464, a quadruplicated
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Commonly used Y-STR markers have
been mapped to chromosomal positions
using the Human Genome Reference
sequence assembly from April 2003
(http://genome.ucsc.edu/cgi- bin/hgBlat)

locus, occurs in the DAZ

region near 25 Mb. This region was demonstrated
o have palindromic sequences in the recent
publication of the human Y-chromosome sequence
(Skaletsky et al. (2003) Nature 423:825-837).

DYS464 has four copies of [CCTT], repeat (usually)

Asingle primer pair produces various combinations of alleles wth9-20 repeats
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DYS464 is the Most Polymorphic Marker
in All U.S. Populations Studied
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Minimal haplotype loci shown in bold ‘Schoske et al. (2003) Forensic Sci. Int, in press

DYS464: 179 E-types (peak height patterns) or 113 C-types (allele calls only)
the number of ty b dinthe same sample sef

DYS385 a/b (previously the best Y-STR marker): 56

DYS19-DYS391-DYS392-DYS393 (four single copy Y-STRs): 93

FGA (single best autosomal STR): 78

DYS464 Can Help Resolve the Most Common
Minimal Haplotype and U.S Haplotype
Out of 647 males tested from 3 U.S. populations, 25 (3.9%) had t he most common

minimal haplotype Y-STR type: DYS19-14, DYS389+13, DYS38911-29, DYS390-24,
DYS391-11, DYS392-13, DYS393-13, DYS385-11,14
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Potential Challenges with Use of DYS464 in Forensic Casework

«Are PCR primers malespecific and able to handle large amounts of female DNA?
«Can possible mixtures be deciphered in spite of complex, multipe peak patterns?
«Can software be developed to call peak patterns and automatically designate E-types?
*How much information is lost when using Ctypes instead of E-types?

*Will degraded DNA samples, where allele dropout is possible, imp act accurate typing?
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Examination of Artificial Mixtures with DYS464

NIST 11plex (32 cycles)

When mixtures are examined
in the context of other Y-STR
loci from a multiplex assay, itis
relatively easy to detecta
mixture of two or more males.

In the NIST 11plex, the
DYS448 and
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All but one pair of samples can be resolved from one another wit use of
DYS464, DYS458, DYS437, and DYS460 beyond the U.S. haplotype lod

the pentanucleotide DYS447
have average stutter
percentages of <2% that will
aid in mixture interpretation.
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Materials and Methods

PCR primer positions

We developed two new primer pairs for DYS464 compared
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A to the original ones published by Reddetal. (AJR)
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Tn Th1s example. =2 peaks af DYS385 (and >4 peaks al
DYS464) shows that two or more male profiles are

likely present

Average Stutter for DYS464 Alleles
=5.2% +1.4% (N=104)

Peak Height Consistency for Calculating E-Types
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Human Y-Chromosome DNA Profiling Standard (NIST SRM 2395)

DYS464 Data on SRM 2395 Cc

http://lwww.nist.gov/srm

The U.S. National Institute of Standards and
Technology produces standard reference
materials (SRMs) that may be used to calibrate
methodologies worldwide

A human Y-chromosome DNA profiling
standard was released in July 2003 and
contains 5 male samples (along with one
female). The male components (labeled
A-E) have been sequenced and/or
typed at 31 commonly used Y-STRs
and typed at 42 Y-SNPs. Additional Y-
chromosome markers will be added in the
future. All commercial kit loci are covered
by this international standard.
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