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Background

» Mitochondrial DNA (mtDNA) typing is more prone to human
error than other forensic DNA analysis

» Errors were mainly due to misinterpretation of sequence raw
data and due to the introduction of clerical errors during data
transcription

» Phylogenetic investigations and database screening
could have detected prevalent errors in published datasets
(e.g., Bandelt et al. Science 2004, 305:1402)
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Human mtDNA migration
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How to avoid mtDNA sequence errors

» Attempts to localize the sequence to a part of phylogeny
(haplogroup). If the haplogroup motif is not fully represented,
recheck the relevant positions in the sequence

» Have in mind the relative mutability of sites. Be sensitive to
rare mutations on different sequence backgrounds in one
batch of sequencing

» Look out for incongruence between parts of the sequences
which have been obtained in different PCR or sequencing

reactions (artificial recombinants)
Bandelt et al. IJLM (2001) 115:64-9
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Need for software development

» Methodologies based on  mtDNA  haplogroup
determination and comparisons with existing mtDNA
haplotypes were proposed for preventing mtDNA errors

» Manual haplogroup estimation requires a thorough
understanding of the worldwide mtDNA phylogeny

» Database screening for systematic error detection requires
high-quality databases that are publicly available
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mtDNAmanager’s first release in 2007
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Worldwide access to mtDNAmanager
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Worldwide access to mtDNAmanager

Visitors Overview

23 Aug 2007 - 12 Cct 2010

— Jan 2009 Ocois

6,239 people visited this site

Visitor Segmentation

21,339 visits
Wisitars Profile: languages, network locations, User defined
-
6,239 Absolute Unique Visitors Browser Profile: browsers, operaling systems, browser and operating
systems, screen colours, screen resolutions, java support, Flash
58,658 Pageviews &P Map Overlay
o N

2.75 Average Pageviews
& Try Google Ad Planner
00:03:34 Time on Site

43.72% Bounce Rate
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Aims of mtDNAmanager

» To allow researchers to automatically estimate the most-
probable mtDNA haplogroups of their mtDNA control

region sequences

» To facilitate database screening with improved query tools

» To provide researchers with a convenient interface for
managing and analyzing their own data in batch mode
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Design and content of mtDNAmanager

» The mtDNAmanager interface was designed to allow
researchers to easily query the database and immediately view
the results on a single page

» The mtDNAmanager's first release contained 4839 mtDNA
control region sequences from FBI and 593 Korean mtDNA
control region sequences and a set of bioinformatics tools
able to automatically characterize newly submitted data by
estimating its most-probable mtDNA haplogroup based on
more than 350 haplogroup-specific control region mutation
motifs.
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The most-probable haplogroup estimation

» The phased designation of haplogroups (i.e. expected haplogroup and estimated
haplogroup) suggests candidate sites that need reinvestigation by allowing the respective
confirmation of the presence of clear diagnostic mutations and accompanying mutations.

Sample List
Add | Edit | Delete | Tmport | Export | Print N9a3: 16129-16223-16257A-16261-150
Sample D Expected HG | Estimated HG | np 16024-16569 npp” np 438-576 Comments

e -

16223 16319 16362

Demo-02 16129 16223 16257A 16261 73152 263 309.1C 315.1C
Demo-03 ASb ASb 16126 16223 16235 16290 16318 16519 73235263 315.1C 523d 524d
Demo-04 D4a3 D4a3 16129 16223 16249 16266 16304 16362 16519 73 152 263 309.1C 315.1C 489

Demo-05 Fib Fib 16129R 16182C 16183C 16188 16232A 16243 . 73 152 248d 263 315.1C 523d 524d 16128R

Demo05  Adc ade 16223 16290 16319 155> - 46 152 200 235 263 309.1C 315.1C 5230 5244
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Demo-13 M7b2 M7Tb2 16129 16189 16223 16297 16298 73 150 152 199 263 309.1C 315.1C 483 573.1C

Demo-14 D4aG DaG 16223 16362 73263 315.1C 489

Demo-15 M7a M7a 16209 16223 73263 309.1C 315.1C 489 523d 524d
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Demo-18 G3a G3a 16223 16274 16362 73 143 152 204 263 315.1C 489

Demo-19 A A 16179 16223 16290 16319 16519 73 235 263 309.1C 315.1C 523d 524d

Demo-20 M10b M10b 16088 16223 16311 73 103 204 263 315.1C 429




Database search using query system

» A query system retrieves sequences that include queried nucleotide polymorphisms
from a selected population or the entire population group of its open database.
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Database search using query system

» With the alternative setting of match, the mtDNAmanager also searches sequences that
match the queried sequence data from the database.
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Amanager - forensic m

NA database - Windows Internet Explorer
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[oemo1 [ pemosequences | 16164 16172 16182T 16183C 16189 16223 162..| 73 150 263 309.1C 309.2C 315.1C

Demo-2 Demo Sequences Ko02 N1 N1 16111 16129 16223 16257A 16261 16298 73 150 263 315.1C
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K008 EE G 16140 16183C 16189 16243 16355 16518 73 103 263 308.1C 308.2C 315.1C 523q 524d
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miDNA database - Windows Internet Explorer
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Searching Result
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< 3 12 £ 0.0353
Group Information Sample ID Expected HG | Estimated HG | np 18024-18569 np 001-437 np 438-576
o Demo i Ko7 aga aga 16137 15223 15290 18312 73238 282 31510 s230 5240
Tl ot Asian K12z Aga aca 15137 15222 16290 16218 73238262 20840 21540 230 5240
K173 A%a st 16187 13185 16222 16250 16213 7323826220840 21540 =229 5244
Subpopulaton  Korean
K184 ASa Afa 16187 16223 16280 16286 16318 73235 263 309.1C 315.1C 523d 524d
Description Demo Sequences
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V1
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No_of Samples 552 K208 Aga Aca 15137 15223 15290 16313 230 5240
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About mtDNAmanager: a Web-based tool for the management and quality analysis of
mitochondrial DNA control region sequences
Services
Database
Statistics miDNAmanager provides a convenient web interface to analyze, query and store human mtDNA control
Haplogroup region sequences (BMC Bioinformatics. 2008.9(1).473). mtDMAmanager is made free and open to all

My mtDNA users and there is no login requirement. At the same time, m{DNAmanager offers the option to store and
match data with batch mode for registered users.
Help
Query + Access demo
Sample

Match .
The aims of mtDNAmanager are (1) to allow researchers to automatically estimate the most-probable

2 Mutation mofifs miDNA haplogroups of their mtDNA control region sequences, (2) to facilitate database screening with
improved query tools and (3) to provide researchers with a convenient interface for managing and analysing

Recent updates their own data in batch mode.

Contactus

Copyright (c) 2007 Yonsei DNA Profiing Group
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Updates from the first release

»The number of mtDNA control region sequences in
the mtDNAmanager's open database has grown from
5,432 to 9,294, while the number of population groups
has been increased to more than 20.

» The number of control region mutation motifs for the
assignment of the most-probable mtDNA haplogroups
has grown from 350 to more than 630.
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mtDNAmanager’s current open database

20 more publications
were added
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Expansion of mtDNAmanager’s database

miDNAmanager mitDNAmanager
Target Group Torget Group Searching Opbion:
weee | West Eurasian » Metapopulaton | Wast Eurasian 16319
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Improved database search
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Recent updates in phylogenetic trees

South East Asian: ~M71, M72

South Asian: M31, M33, M51... East Asian: M74, M75, M76, N10, N11... African: LO~L5
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/= mtDNAmanager - forensic miDNA database - Windows Internet Explorer
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{ Control Region Mutation motif for more than 630 mtDNA haplogroups

About mtDNA Haplogroup Specific Control Region Mutation Motifs
Services
¥ VY e
Haplogroup 2
SR ARSAREIBE T S20d.504d
Database _
SR 1B IR I0 24T | d03d-iidd
StaUStICS 53-1B5- 1852 236 ERr T
m T
My mtDNA S3ACBEIRR06. | SR
M
LN EERTN &4, 228407
Help - .
(146)- 18247 16368
Query TaETER
Sample
Match il FBTIT
ik NETIE-(1 626 1T TE N
11
Tikl -LBLET. L61AR 162 T3 1RG4 1627016278 | 182 185T. 193247
Contactus 12811880
Lisl* 16126- 1618 T. 16180. 16273, | E264. 16070, 16274, | IR IRST. 105247
1629518511
L Mutation motifs e L1186 o0
Copyright (£) 2007 Yonsei DHA Profiing Graup
YONSEI Department of Forensic Medicine, Yonsei University College of Medicine
UNIVERSITY 250 Seongsanno, Seodasmun-gu, Seoul 120-752, KORES
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Improved mtDNA haplogroup estimation

» Refinement of mtDNA phylogeny with more diagnostic mutations would facilitate the
detection of more errors in mtDNA sequence since it is based on mutation motifs

Added mutation motif$ enables
.refined mtDNA haplogfoup estimation
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Updates in mtDNAmanager

» Refinement of mtDNA phylogeny with more diagnostic
mutations would provide better algorithms for automatic
estimation of the most-probable mtDNA haplogroups in
diverse population groups, and facilitate the detection of
more errors in mtDNA sequence data by suggesting more
candidate sites for reinvestigation

»A neighbourhood search for sequences in the
expanded open database would facilitate pinpointing
errors through extensive data comparison using the
expanded subset of the total database
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MDNAmanager = a forensic miDNA Windows Internet Explorer

G v e vongel.ac bt | [E2] 5|2 | [29
“r | mDHAmanager =  forensic mONA ool BB e B 3@
miDNAmanager Welcome, Colleague
[ Change Profie
Sample Haleh Query Mome —
About Recent updates

Services
" Seplember 27 - 30, 2010
Added mutation motif of haplogroups M33c, MaSa, MT1al, MT71b, M74, MT5, Ddila, Rlala, pre-FillaZ"3, Flad, A%1a, R%1al, ASH1b,
N1l and N1la
= Changed nomenclature of haplogroups M3C1, MTe, M20, M22«, MT1, MT1a+, MT4a, MT8, MT8-, D43, RSb1, RS2 Y1, N10a and N106
Updated mutation motif of haplogroups MAS, MAEs and 11

Help June 25 - 26, 2010
- Added mutation metif of haploarsues 12, Wie and E1b
= Changed nomenclature of haplogrous 12
Updated mutation motif of haplogroun 02
= Ledded Oceanian mDNA centrel egion sequences

“E Mutation motifs June 19 .22, 2010
= Added mutation motf of haplogroups Ddr, DSa3, MTed, CSa, M50, M31, MT3b, MT7, B2 and UShZal
Recent updates Changed nomenclature of haplogiouns C1d, Cldle, GTa, M7+, M50+, M51+, MS1aT and USh2a2

= Undated mutation metif of hastogous M1 Ta. M21c, . M52, U4 and Uda

Conta
March 22 - 23, 2010
; Added mutation motif of haplogroups AT1, Udb1, Wib, Wie, W4, WSa, K1adb, K1a6, Kial0, Kibic, K1cZ, C4b1/CT and ME2
Changed nomenclature of haplogrouns BE, W3'S, K1bla, MEZa and MEZh
= Undated mutaticn metil of hastogeus Lec and MA7

March 1, 2010

- Added mutation metif of haplogrouss Hvs. Cdal. C4a2'3'4 and CTal
Changed nomanclature of haplogreuns HIa and MSal

January & - 9, 2010
= Added mutation melil of haclogroues M1E, Hib, HZ9. UBLIB1. Klall, K2b1 and R30as
- Changed namenclature of haptogrouss H10a, HZZ H3E, USb1bE2 and USb2a
= Updated mutation mos of haptogrous UTb

8 JE o Eom -

Concluding remarks

»With these improvements mtDNAmanager will help in
checking the quality of data and facilitate data
comparisons from a phylogenetic perspective

» Continuous efforts are needed to collect and integrate
high-quality mtDNA control region sequence data for
various population groups in South East Asia and Oceania
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For comments, bug reports, suggestions for
improvement, please contact us through

the website (http://mtmanageryonseiackr).
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