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Introduction

MitoTyper is a simple software tool for forensic mtDNA type generation and statistical
guality analysis. It is available as a web application through www.mitotech.com.
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AAGATTCTAATTTAAACTATTCTCTGTTCTTTCATGGGGAAGCAGATTTGGGTACCACCCAAGTATTGACTCACCCATCAACAAC
CGCTATGTATTTCGTACATTACTGCCAGTCACCATGAATATTGTACGGTACCATAAATACTTGACCACCTGTAGTACATAAARACT
CAATCCACATCAARACCCCCTCCCCATGCTTACAAGCAAGTACAGCAATCAACCTTCAACTATCACACATCAACTGCAACTCCA
AAGCCACCCCTCACCCACTAGGATACCAACARMACCTATCCACCCTTAACAGTACATAGTACATARRACCATTTACCGTACATAG
CACATTACAGTCARMATCCCTTICTCGCCCCCATGGATGACCCCCCTCAGATAGGGGTCCCTTGACCACCATCCTCCGTGARAT
CAATATCCCGCACAAGAGTGCTACTCTCCTCGETCCGGGC CCATAACACTTGGGGGTAGCTARAGTGAACTGTATCCGACAT
CTGGTTCCTACTTCAGGGTCATARAGCCTARATAGC CCACACGTTCCCCTTARATAAGACATCACGATGGATCACAGGTCTATC
ACCCTATTAACCACTCACGGGAGCTCTCCATGCATTTGGTATTTTCGTCTGGEGGGGTGTGCACGEGATAGCATTGCGAGACG

The MitoTyper user interface is shown in Figure 1. The top Sequence window can be
loaded from a text file or generated from a type file. The middle Signature Window
displays the sample sequence aligned to the reference sequence and highlights the
polymorphic positions. The bottom Analysis Window displays the sample mitotype
and the statistical analysis results

CTGGAGCCGGAGCACCCTATGTCGCAGTATCTGTCTITGATTCCTGCCCCATCCTGTTATTTATCGCACCTACGTTCAATATTA
CAGGCGAACATACTTACTAAAGTGTGTTAATTAATTAATGCTTGTAGGACATAATAATAACAATTGAATGTGTGCACAGCCGCTTT
CCACACAGACATCATAACAAAAAATTTCCACCARACCCCCCCTCCCCCCGETTCTGGCCACAGCACTTAAACACATCTCTGCC) |
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MitoTyper facilitates quality analysis by comparing the sample’s mitotype to a ” ' 5
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to clusters of similar mitotypes. These comparisons help the analyst immediately
iIdentify unigue and “unusual” elements of their sample’s sequence.
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The population database included with MitoTyper is the compilation of two well-

146 T © Change hase
curated public mitotype databases, the European Mitochondrial DNA Population A
database (EMPOP) and SWGDAM. The SWGDAM database provided 3552 unique Ho1 o meortbane

mitotypes that occur in 6595 samples. The EMPOP database provided 2622 unigue
mitotypes were observed in 5173 samples. The sequence descriptions in the
EMPOP database use a phylogenetic alignment which in a very few cases differ from
the description generated with standard Mitotyper Rules and in these cases the types
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Figure 1. The MitoTyper user interface.
Type Analysis
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significant an indication of a quality problem as a difference with a polymorphism that is

frequently observed Figure 2: The Type Analysis table. A previously-reported

polymorphism typo, 253G instead of 235G, is clearly highlighted

Cluster Analysis

Patterns of human mitochondrial DNA seguence variations are often conserved in clusters or haplogroups that are defined by population and ethnic groups and by
geography. It is possible to identify unusual polymorphisms by comparing the sample's mitotype to the most similar clusters of samples that have been identified in the
database. The difference between a sample mitotype and the other mitotypes of a cluster may be the result of polymorphisms that merit closer inspection, especially if
the source of the sample is thought to be a member of that cluster.

Cluster Analysis compares the sample's mitotype to the three closest clusters in the database. The Cluster window is shown In Figures 3 and 4. Each cluster
comparison Is described by two columns. The first column, Centroid, shows the polymorphism’s average presence In all the database samples that were grouped
together to form that cluster. The centroid value for a polymorphism will be close to 1 if most of the samples in the cluster have the polymorphism and will be close to
zero If most of the samples do not have the polymorphism. The second column , % Dist, helps highlight which type element disagreements cause the most dissimilarity
between the sample and the cluster. A large % Dist indicates that this polymorphism difference is responsible for a significant amount of the disagreement between the
sample and the cluster.
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