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At the U.S. National Institute of Standards and Technology (NIST), we
have developed and recently released a Human Y-Chromosome DNA
Profiling Standard Reference Material, SRM 2395, to enable calibration
of Y-STR results across laboratories worldwide. SRM 2395 includes 5
male DNA samples selected to exhibit a diverse set of alleles across 31

commonly used Y chromosome short tandem repeat (STR) and 42 singe

nucleotide polymorphism (SNP) markers. A female DNA sample is al so
included to serve as a negative control for male-specific DNA tests. In
addition to the typing results from all commercially available Y -STR kits,
the five male samples in SRM 2395 have been sequenced at 22 Y -STR
loci to confirm allele calls.

Our group has also been actively involved in developing novel Y-STR
multiplexes [1,2] and evaluating the diversity of numerous Y-STRs in
U.S. populations. Most recently, we have conducted a study of 22
common Y-STRs in 647 males from U.S. Caucasian, African American,
and Hispanic populations [3]. In addition, 50 Y-SNPs have been
examined in 229 U.S. Caucasians and African Americans [4]. We
continue to post helpful developments in Y chromosome work on the
STRBase web site: http://www.cstlnist.gov/biotech/strbase. Y-STR fact
sheets that describe primer sequences, allele sizes and sequences, and
references to population data are available for all commonly usedY-STR
loci [5].  getecenceg
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Y-STR Information and Data
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Comparison of different Y-STR marker combinations in U.S. populations
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SRM 2395 Information and Data | '

+ 5 male samples + 1 female sample (neg. control)
100 ng of each component (50 pL at ~2 ng/uL)
31 Y-STRs markers typed (22 are sequenced)

42 Y-SNPs typed

Can be used to verify results with any primer sets
Will help U.S. labs meet DAB/FBI Standard 9.5
All commercial Y-STR and Y-SNP loci are present

Now available from NIST Standard Reference
Material office (http://www. nistgov/srm)
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Al five: o have different alleles for the compoundietranucleotide Y-STR locus
DYS390. We discovered a previously unreported variant allele tha occurs in the center of the.
repeat region for component C where a ‘T becomes an “A” (see arrow)

NIST Y-STR Assays: Usually 20uL PCR volume (also 10 or 25uL); 2 UTaqGold; 1X Gold Buffer; 1.75mM MgCl,; 300uM
dNTPs ;0.2-1.8 uM primers (see Refs. [1,2,3]); 5% (v/v) glycerol; 0.16ug/uL BSA; 0.05-5 ng DNA template; PCR as in Ref. [1,2,3]
using GeneAmp 9700 with either 28 or 32 cycles; ABI 310 or ABI 3100 with dye matrices; Data jth
GeneScan 3.7 and Genotyper 3.7

Kits: Followed protocols; th 1/2X or 1/4X r educed volume PCR
Sequencing: Followed manufacturer protocols forBigDye v.3 kit after generating PCR products using unlabeled primers that were
designed to anneal outside the assay primer positions
Y-SNP Typing (allele -specific hybridization): Followed manufacturer protocols for Marligen Signet Y-SNP kit on Luminex 100
platform
Y-SNP Typing (primer extension): Primers and PCR conditions in Ref. [4]

¥=3" For more information on Y STRs, see STRBase:

£+ http:/iwww.cstl.nist. gov/biotech/strbase
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Y-SNP Information and Data
50 Y-SNP Markers Examined
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As of Fall 2003, over 250 Y-SNP markers have been
characterized on the Y-chromosome. We have typed 50
ofthese Y-SNPs to enable coverage of all major
haplogroups. A total of 18 different haplogroups (from a
possible 45) were observed in 229 U.S. males from
African American and Caucasian ancestry. Many of the

presentin both 3
However, note that the M2 marker is only observed in
the African American population. On the other hand, the
primary Caucasian marker, P25, is seen in 23% of the
African Americans.

P25 15 muliopy marke hat occurs 3imes on the -chvomosome
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18 different haplogroups observed in 229 males
(6 haplotypes in both populations and 6 unique for each)
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lnterlaboratory Studies Conducted with SRM 2395 C 1t
* ReliaGene Technologies Inc. (New Orleans, LA)
— Y-PLEX 6: DYS19, DYS385 a/b, DYS389 II, DYS390,
DYS391, DYS393
— Y-PLEX 5: DYS389 I/ll, DYS392, DYS438, DYS439
« OligoTrail LLC (Evanston, IL)
— Locus-specific brackets: DYS19, DYS385 a/b, DYS389 I/lI,
DYS390, DYS391, DYS392, DYS393, DYS388, YCAIl a/b
* Peter de Knijff's Lab (Leiden University, The Netherlands)
— Sequence analysis: DYS19, DYS388, DYS389 I/ll, DYS390,
DYS391, DYS392, DYS393, DYS460, DYS461, DYS462
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NIST Disclaimer

rtain commercial equipment, reagents, and software are ideniified in order o adequately specify or describe the
Subject matter of this work. In 1o case does such dentification imply recommendation or endorsement by the
National Instiute of Standards and Technology, nor does it imply that the equipment, reagents, or software are.
necessarily the best available for the purpose.



