Characterization of a novel private allele for East Asia and Oceania
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Abstract

Genetic data as well as anthropological and linguistic evidence suggest that modern inhabitants of Oceania could have originated in a variety of world locations, including Asia. A large amount of the genetic data
studied is based on either Y chromosomal or mitochondrial analysis (e.g. the "Polynesian Moitif"), however, few of these studies have incorporated the X-chromosome (X-chr) as evidence of population origins. Herein we
characterize a novel private allele on the X chr for the Oceanic region and East Asia. We have identified a 1-bp mutation in the STR locus DXS1041. 251 of 19,450 samples genotyped at that locus have this mutation,
giving a frequency of .0129 in the SMGF database. Of these samples, 246 have X line genealogies deeply rooted in Asia or Oceania: 57.4% of these are Polynesian, 21.5% Asian, 14.6% mixed from both Asian and
Oceanic populations, 2.8% New Zealander, 2.4% Southeast Asian and 1.6% Melanesian. Herein we propose that this allele could be used to identify membership in Asian/Oceanic populations.

Background

It is the general consensus of the anthropological community, as well as others, that modern day inhabitants
of the Oceanic region originated in Asia and the surrounding area [Underhill 2001]. A variety of ideas,
including the 'express-train to Polynesia’ and the 'entangled-bank' hypotheses have been introduced to
explain the colonization of the Pacific Islands. Current theories are based on data from mtDNA (e.g. the
'Polynesian Moitif') and the Y chromosome [Kayser 2000]. We hope to expand the current methods to
include data from the X chromosome by characterizing a potential private allele for the Asian/Oceanic
region.

Description of Mutation

The potential private allele is a 1-bp mutation in the X-chr STR locus DXS1041, a 305-bp region in the lower
section of Xg26. The individuals have the standard 16 CA repeats with an insertion of 1 thymine (T) 52 bp
from the 3' end of the repeat, giving an allele value of 140 + 1 bp = 141 bp.

Figure 1. Geographic distribution of DXS1041 141 allele Populations

For our purposes, we have defined Oceania as the group of islands between the Coral Sea and the South
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Since it would be inaccurate in this study to call, for
instance, a .75 Hawaiian/.25 Chinese individual as a full
Hawaiian, genetic equivalents were calculated for each
individual [Table 1] and are used in Figure 1.
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Conclusion

We have identified a potential private allele on the X
chromosome that may be used to assign membership
in Asian/Oceanic populations. The 141 allele in
DXS1041 was observed in 24.9% of the Asian/Oceanic
samples genotyped and in 1.29% of all samples in the .
SMGF database. Further research is needed to 4-generation Samoan
determine the probable origin and age of this mutation.
Additional research could involve calculating MRCA
values for the X-chr as well as investigating possible Reference |GTATCACACACACACACA
population substructure among these individuals. Experimental Control ch

4-generaton Japanese ACACACACACACA
4-generation Samoan ACACACACACRCAL

4-generation Japanese

CCCBCTTABATCAGT GUA
CECGE TCAGT

Figure 3. STR sequences for 3 samples
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