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Forensic mtDNA analysis of highly degraded materials, or samples lacking sufficient quantity of nuclear DNA (e.g. shed hairs), has found an important niche in DNA testing. Recent mtDNA research has focused on two important limitations for mtDNA testin

Michael D. Coble

An Evaluation of Mitochondrial DNA Variation: From Linear Arrays to Whole Genome Sequencing

National Institute of Standards and Technology, Biochemical Science Division, 100 Bureau Drive MS 8311, Gaithersburg, MD 20899-8311

a) the cost of generating a mtDNA

sequence profile, and (b) the low power of discrimination associated with common mtDNA types. To overcome the cost prohibition of mtDNA testing, Linear Arrays have been evaluated as a screening tool (Kline et al. 2005). To increase the power of discrimination for individuals sharing one of the
few common mtDNA types, strategies to identify resolving polymorphisms in the coding region through sequencing short (~100 bp) fragments of (Allen and Andreasson 2005) or through the identification of SNPs (Coble et al. 2004; Vallone et al. 2004) have been proposed.

To access the amount of variation gained by entire control region sequencing compared to Linear Array mitotyping, a comparison of discrimination from Linear Array — HV1 — HV1/HV2 — Control Region was determined among 666 population samples. Further discrimination for the most common

haplotype, MCH (A263G; 315.1C), was determined by coding region SNP analysis (Coble et al. 2004; Vallone et al. 2004).

In addition, a survey of the underlying source of null alleles (blanks) in Linear Arrays, as determined by sequence information was performed.

Finally, an evaluation of coding region variation in both a global dataset of mtDNA genomes, and among the most common HV1/HV2 haplotype in Caucasians (A263G; 315.1C) was also examined to determine if sequencing strategies for identifying mtDNA variation are more effective than targeting

synonymous SNPs (Budowle et al. 2005; Coble et al. 2006).
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Analysis of Null Alleles Comparing Sequence Information

common types (see also the schematic representation to the right).

An increase in discrimination was observed when comparing the number of types assayed with the Linear Array (A) compared to
sequence data generated from HV1 (B), HV1&HV2 (C), and the entire control region (D). Using the Linear Array (A) resolved the
population samples into 281 different haplotypes. About 28% of the samples were observed once (185 unique individuals among the 666
population samples), with one common haplotype shared among 51 individuals (7.7% of the individuals tested). Sequence information
from HVA(B), HV1&HV2 (C), and the entire control region (D) gave an increasing number of haplotypes and a decreasing number of

individuals having the MCH. (C) HV2 Sequence information produced 13 types observed
only once, one type shared by 3 individuals, one type shared by 7 individuals, and the
MCH shared by 17 individuals. (D) the full control region resolved the 17 MCH from
HV1/HV2 into 8 types: 7 unique types and one common type shared by 10 individuals.
Applying the 11 “Multiplex A" mtDNA Single Nucleotide Polymorphisms (SNPs) of Coble
et al. (2004) and Vallone et al. (2004) resolved the 10 MCH individuals from control
region sequencing into 3 types: 1 unique type, one type shared by 3 individuals, and the
most common type shared by 6 individuals. These results show that increased
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We found that the 6 *highly variable” coding regions identified by Allen and Andreasson (2005) contained
several SNPs that, although observed at high frequencies, were uninformative for resolving individuals sharing
me most common haplotype for haplogroup H. For example, 12705 C (rCRS) variant is shared among all

i and would offer no additional ir from the sequence data generated by HV1/HV2 alone.
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Rather than being thought of as “blanks”, null alleles may be useful for
determining biogeography ancestry based on haplogroup-associated
polymorphisms.

We found that high frequency polymorphisms are not necessarily a
reliable indicator of “informativeness” when additional discrimination in
the coding region is desired because many of these sites are

information (including coding region SNPs) were useful for improved

among commonly shared miDNA types.

with haplogroups, and therefore offer very little information

beyond HV1/HV2.
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