Allocation of YSTR Microvariant Alleles to Y-Chromosome Binary Haplogroups
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Abstract Results cont.

Y-chromosome short tandem repeat (YSTR) loci are used extensively in studies of population substructure, temporality ~ Of most microvariant types across multiple Y-haplogroups indicates that parallel partial repeat mutations arose
of population dynamics, and forensic identification. The occurrence of non-consensus YSTR alleles, such as unusually  independently on different haplogroup backgrounds.

short alleles or partial insertion/deletion events (microvariants), have been used successfully as indicators of common - DYS385.2 allocates into the four haplogroups D-M174, R1b-M343*(xM269), R1b1b2-M269, and Q-M242, indicating
ancestry among YSTR haplotypes, exposing further levels of phylogenetic substructure with restricted geographic this variant likely has four separate origins and may represent further phylogenetic substructure within each haplogroup.
distributions. However, the high variability of STR loci can potentially lead to false associations due to homoplasy (ie, DYS385.2 samples which are members of haplogroup D descend from Cameroon (3), Ivory Coast (1), Philippines (1), and
recurrent mutation). Thus, YSTR haplotypes are best interpreted within the context of the binary marker defined Hawaii (1); those of haplogroup Q-M242 originate from Brazil (1), Mexico (1), and Peru (1); and those of haplogroup R are
Y-chromosome phylogeny. To identify YSTR microvariant alleles potentially useful for elucidating further phylogenetic of predominantly European populations.
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apportion to any of them, although further testing is needed to be certain. Consistent with previously reported 11-M253
distributions (Underhill 2007), DYS392.2 samples descend from Germany (4), Denmark (2), and Wales (1).
DYS464 is a multi-copy locus usually consisting of four allelic copies. Its microvariants DYS464.1 and DYS464.3 occur
- 9 at substantial overall frequencies of .03% and 0.3% respectively. With the exception of one Guatemalan sample which
Es5E § £E5IF-C 5S5SEfEcE:0fREzsfEfsEssziis belongs to haplogroup Q-M242, all DYS464.1 variant chromosomes are members of haplogroup J2-M172. These
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F mma - other J2alk members within the SMGF dataset do not display the 0.1 variant, DYS464.1 exposes further subdivision within
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genotyped at the haplogroup K-defining marker M9, of atk e e ’ ®
M@th@dg which 160 allocated into the ancestral state and 105 K K 1 105
) ) ) into the derived state. Those derived for K-M9 were not 3y o ® N . *
Samples were collected by the Sorenson Molecular Genealogy Foundation (SMGF) according to approved informed studied further. The remaining samples divide into Rlal M198 1 2
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consent protocols. Over 30,000 !JNA samples with geographic ancesln{ representing over 130 cqunmes were haplogroups E1b1b1-M35(xV22) and E1b1bla3-V22. ;ihm mggg(ste) 113 . s
genotyped at up to 37 YSTR loci. YSTR haplotypes were generated using custom designed multiplex panels of e G F . BR(DExK) _MOC(xM145) 8
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analysis software.
YSTR haplotypes in the online SMGF database (www.smgf.org) were queried for partial repeat alleles
(microvariants). Microvariant alleles found at appreciable frequencies in regions outside of North America were further

descent or whether they represent various independent Haplogroup membership of micorvariant alleles.
lineages within M35(xV22) subclades. Conversely,

assessed to determine binary haplogroup affiliation. A hierarchical genotypin roach was employed using Tagman DYS464.3 variants belonging to haplogroup V22 are
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assays for the following SNP markers: M9, M181, M35, V22, M201, M123, M258, M253, M172, M214, M343, M269, likely an informative subset of lineages that define a
M198, and M242 (Underhill 2001, Cinnioglu 2004). The basic phylogenetic relationships of these markers are shownin  distinct phylogenetic branch within the V22 clade.
Figure 1. Network analysis was performed using the median joining algorithm in Network Representative samples descend mainly from Europe
(http:/Amww.fluxus-engineering.com) software. and the Middle East.
Lastly, locus DYS441 displayed 0.1, 0.2, and 0.3
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