Drawing and interpreting quasi-median
networks with EMPOP

- Directions for Use -

Bettina Zimmermann, Alexander W. Rock, Walther Parson
Institute of Legal Medicine, Innsbruck Medical University, Innsbuck, Austria
http://empop.org
info@empop.org

October 20, 2011



Introduction

MtDNA data tables can be depicted as quasi-median (QM) networks to
enhance the understanding of the data in regard to homoplasy and
potential artefacts. Highly recurrent mutations are removed from the
dataset (filtering) to help detect data idiosyncrasies that pinpoint
sequencing and data interpretation problems. A detailed discussion of
the method can be found in Bandelt and Dir (2007) and its application
In Parson and Dir (2007), an adapted filter for Westeurasian population
data is described in Zimmermann et al (2011).

This instruction manual gives an insight in quasi-median network basics
and leads you through the three steps of a quasi-median network
analysis:

1) the calculation (and filtering) of the network via the network
software in EMPOP

2) the drawing of the network via the drawing software to be
downloaded from EMPOP and

3) the interpretation of the quasi-median network.
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1. Quasi-median network (QMN) basics

1.1. How does a quasi-median network look like?
1.2. Elements of the network
1.3. Why is my quasi-median network too complex?
1.3.1. The appropriate filter for my data
1.3.2. Useful sample size and phylogenetic aspects
1.4. Quasi-median network calculation

1.5. Quasi-median network drawing
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1.1. How does a QMN look like?
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HVS-I network and torso of 202 Westeurasian mtDNA haplotypes, filtered with the appropriate
Westeurasian filter, all available on EMPOP [Zimmermann et al. FSI:G 2011]
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1.2. Elements of the network

The elements of the
guasi-median network
torso of 202 mtDNA N\

haplotypes from the

example data set ROS
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1.2. Elements of the network
Nodes

« The nodes correspond to
filtered, reduced and @)
condensed haplotypes N

e The root node iIs |
displayed with a thick

boarder; in most cases it N T
corresponds to the rCRS
haplotype; if this is not Py
the case this is annotated ,@ e\

In the accompanying L\
report file Node ——p
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1.2. Elements of the network
Branches

 The branches represent
mutational events and are
to be read starting at the
root node

« Mutational events given ij\'\"
on the branches are

colored either in

for or in red

for all other mutations 2"
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1.2. Elements of the network
Quasi-medians

 The small black node is a
guasi-median which
represent a virtual

haplotype
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1.3. Why is my QMN too complex?

Does your QMN look like these? . -
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1.3. Why is my QMN too complex?

There can be several reasons for complexity of QM networks. The most
common parameters that cause complexity are

— ERRORS
— SAMPLE SIZE and
— PHYLOGENY.

Errors often produce quasi-medians that are required to connect the
haplotypes in the network. Lots of quasi-medians lead to complex
reticulation as you can see in EXAMPLE A.

An oversized sample set also leads to a confusing network, see
EXAMPLE B.

The phylogenetic composition of a network is also crucial for the output
structure. In EXAMPLE C you can identify one African haplotype in 202
West-Eurasian haplotypes. This phylogenetic distance (manifested in
mutations) leads to the production of lots of quasi-medians accompanied by
a complex reticulation.

Also the application of an inappropriate filter can cause high complexity.
This is shown in SAMPLE D where East Asian data was filtered with a West
Eurasian Filter.
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1.3. Why is my QOMN too complex?
What can | do to reduce complexity?

« Example A

— Errors: check mutations that connect quasi-medians
with nodes

« Example B
— Sample size too large: reduce sample size and try
again
« Example C

— Phylogenetically distant data: remove those and try
again
« Example D
— Inappropriate filter: try the appropriate filter; the first
step to reduce the complexity in your data is to use

an appropriate filter as you can see in the following
section
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1.3.1. The appropriate filter for my data
Finding the right filter

« On EMPOP there are several filters available.
Depending on the samples’ origin and/or
purpose you can select an appropriate filter.

Input

Sample Info &

Input File & Durchsuchen..
Filter =
Range & EMPDF‘speedyWE '

EMPCPal_RS

Unfiltered
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1.3.1. The appropriate filter for my data
Why using a filter?

 MtDNA data include evolutionary hotspots,
recurrent and homoplasic mutations which all

make the QMN complex.

 To reduce complexity data are filtered according
to their phylogenetic background.
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1.3.1. The appropriate filter for my data
Data and filter are a team

EMPOPspeedy

— Filters hotspots based on the worldwide
phylogeny

EMPOPspeedyWE

— Filters hotspots based on a Westeurasian
dataset

EMPOPall_R*

— Filters all mutations observed In the current
EMPOP release

A filter for African and Asian phylogeny Is In
preparation and will be made available soon.
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1.3.1. The appropriate filter for my data
EMPOPspeedy filter

This filter removes highly recurrent mutations
based on the lists provided in Bandelt et al (2002
and 2006). This filter is typically used for the
analysis of mtDNA population data within the
hypervariable segments HVS-I (16024- 16569) and

I IVS I I ] 5 7 6 VVVVVVV » 2.1, Relegse: 5 elcome bettina! Logout
@EMPQP IIIII
Query
Sample Info &
''''''
Input Fle® | Duchsuchen..
o
IIIIIIIIIIIII
Statistics
nnnnnnn
EMPOPspeedy ::Detais x| PROCEED
eeeeeeeeeeeeeeeeeeeeeeeeeee (20086) j
# on the basis of recurrent mutations in 3000 EMPOP sequences
) J (2006)
# Estimation of mutation rates and coalescence times:
# some caveats, In: Human mitochondrial DNA and the evolution
# of Homo sapiens, Springer-+erlag eds, Hans-Juergen Bandelt,
endarsed by # ¥incent Macaulay, Martin Richards
19900-2011
=)
i =]
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1.3.1. The appropriate filter for my data
EMPOPspeedyWE filter

This filter removes highly recurrent mutations as
presented in Zimmermann et al (2010). This filter
IS typically used for the analysis of west Eurasian
MtDNA population data within the hypervariable
segments HVS- (16024 16569) and HVS | (1-

5 7 6) eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
éEMPQP 11111
QQQQQ
Sample Info '@
''''''
Input File'® | || Duchsuchen
NNNNNNN
]
nnnnnnnnnnnnn
Statistics
DDDDDDDDD
EMPOPspeedyWE ::Detals ~x  PROCEED
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn {2010} :I
# on the basis of recurrent mutations in 2472 EMPOP sequences
eeeeeeeeee
1999-2011
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1.3.1. The appropriate filter for my data
EMPOPall_R* filter

This filter includes all mutations found in the
forensic haplotypes of EMPOP and is updated with
every new release. This filter provides a very quick

check on the data by highlighting yet unobserved
mutations.

Version: 2.1, Release: 5 welcome bettina! Logout

QEMPQP
QQQQQ
Sample Info &
anananan
Input File'® | || Durchsuchen
NNNNNNN
@
nnnnnnnnnnnnnn
Range ¥
uuuuuuuuu
EMPOPall_RS :: Details = | Proceep
Filter generated hy all mutations of forensic data of EMPOP Release 'il
ccccccc
eeeeeeeeee
@ 1999-2011
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1.3.1. The appropriate filter for my data
Unfiltered QMN analysis

When using the unfiltered option, none of the
mutations are removed from your dataset. This is
useful for the analysis of very short sequence
stretches in the mtDNA CR (see below). The
complexity of the network will increase rapidly if no
filter is applied to the analysis of Iarger sequence

eeeeeeeeeeeeeeeee

regions. o

QQQQQ

eeeeeeeeeeeeeeeeeeee

Sample Info &
vvvvvv
Input File &

Statistics Range &

nnnnnnn
unfiltered :: Details =  PROCEED

ccccccc
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1.3.2. Useful sample size and phylogenetic

aspects
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As we can see in
Example B sample size
plays a major role in the
formation of a quasi-
median network.

Here more than 700
haplotypes were
calculated in one QMN
analysis. We recommend
to analyze 300
haplotypes at maximum
per query to get useful
results.



1.3.2. Useful sample size and phylogenetic

aspects

As we can see in Examples C

and D also phylogeny plays a

major role in the formation of a
guasi-median network.

Example C: the dataset
iIncludes different phylogenetic
lineages that cause
complexity. A QMN query
should be performed with
related phylogenetic
lineages .

Example D: the inappropriate
filter was applied. A
Westeurasian filter does not fit
East Asian data; choose the
appropriate filter (see section
1.2.1))
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1.4. Quasi-median network calculation

 This is a hypothetical DNA data table to explain the principle of data
reduction prior to quasi-median network calculation:

filter data: filter position 3 (for example)
reduce data: condense identical haplotypes
merge equivalent partitions

Ref.

hl
h2
h3
h4
h5
h6
h7
weight

Freq.

N Y

=l> > > > > o|>r
SR bl bl
00> > P w
~l> > 0> > 0> s
FI>>0>0>>> 0
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1.4. Quasi-median network calculation

* The resulting filtered, reduced hypothetical DNA data table.

 The condensed haplotype h4 shows a frequency of 3, positions 1
and 2 are merged to one weighted character (with the weight of
2).This reduced table is the basis for further calculation of quasi-
medians. For detailed information see [Schwarz and Dur 2011].

1/2 4 5
Ret. A A A |Freq.
hl G/T A A 1
h2 A G A 1
h3 A A G 1
h4 A A A 3
h5 A G G 1
weight 2 1 1
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1.5. Quasi-median network drawing

* The vector graphics output from a QMN analysis
can be drawn with the software downloaded
from EMPOP (see section 2.1.2.) recently
published in [Schwarz & Dur Discrete Appl Math
2011]

e Good to know:

— Draw the torso of the network to get a quick
overview of the genetic structure of your data

— Draw the full network that provides deeper
Insight into your data for a detailed analysis
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1.5. Quasi-median network drawing

The resulting networks from our hypothetical example:

Full QMN Torso of the QMN; unfiltered QMN; the
haplotype hl is now previously filtered position
@ contained within h4 3 causes the cube

®

AIE/2 |
Al G/ 2

@ e @ —— @ RSN @m®

) — @ @ - @ @
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2. How to perform a QMN analysis?

2.1. Necessary preparations
2.1.1. Registration and login at www.empop.org

2.1.2. Download of the drawing program and an example file
(optional)
2.2. Performing the QMN analysis
2.2.1. Network tool on EMPOP
2.2.2. Preferences input
2.2.3. Downloading the result files
2.3. Drawing the QM network
2.3.1. QM network and torso of the network
2.3.2. How to read a network
2.3.3. Drawing the QM network/torso
2.3.4. Configuring the network/torso (illustration facilities)
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2.1. Necessary preparations

e Good to know:

— Registration and download/installation of the
drawing program is required only once

— The calculation and drawing of a network can
be repeated any time directly via EMPOP

20 October 2011 Institute of Legal Medicine — Innsbruck Medical University
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2.1. Necessary preparations
2.1.1. Registration and login

e Register and login at http://empop.org for access
to the network tool

version: 2.1, Release: & & 2 Login| Register
M @EMPQP News Introduction Concept Alignment Users Collaborators Support
Home o
Contribute EMPOPall filter for NETWORK updated (2011-07-06)
In the course of release & we updated the EMPOPRall filter for NETWORK. The new filter is based on all mutations seen within foren:
Help data of release 5.
Imprint . .
Contact Release 5 is online, N=14847 (2011-07-05)
Terms of use We have updated the EMPOP database with 2062 haplotypes from Bulgaria, Egypt, Gabon, Ghana, Kuwait, Portugal, Spain and the
UsA.
* Query Release 4 is online, N=12785 (2011-03-24)
We are happy to announce EMPOP release 4 that is augmenting the database with 538 sequences from Brazil, Japan, Laos, and
» Tools Malaysia. To enable more detailed geographic gueries we implemented a fourth subcategory that is displayed under "Geographic
affiliation" in the query result.
+ Account . .
Release 3 is online, N=12247 (2010-12-27)
We are happy to announce EMPOP release 2. 4 total of 1277 haplotypes from Brazil, China, Germany, Guinea-Bissau, Pakistan,
Portugal, and Spain have been added to the database. 4 major portion of the sequences were supplied through the successful
collaboration with the Spanish and Portuguese Speaking Working Group of the ISFG motivated by the untiring activity of Lourdes
Prieto Solla. Haplotypes of previous releases have heen evaluated in the course of establishing R3, no changes were necessary.
Update on search engine to Version 2.1 (2010-08-30)
after the launch of EMPOP 2 in april 2010 we are happy to provide an update with a faster query engine that significantly reduces
search times, ...
Change of polymorphisms (2010-08-30)
Thaorough review and feedback by the authors brought 4 changes in the HY2 C-stretch: ..
Welcome to EMPOP 2, N=10970 (2010-04-16)
We are happy to announce that the 2M release of EMPOP is now anline, along with some new features and tools! ...
Information for EMPOP 1 users - registration for EMPOP 2 (2010-04-16)
Changes from EMPOP 1 to EMPOP 2 make it necessary to newly register for EMPOP 2. This also accounts for users that are already
endorsed by registered for EMPOP 1. Follow this link to register for EMPOP 2.
Release history (2010-04-16)
Launch of EMPOP release 2 comes along with a thorough check of all data of release 1. The following changes were introduced. ...
© 1999-2011 EMPOP is a collaborative project. Its guality increases with your comments and suggestions. Please contact us,

g
nl Show all news
=]
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2.1. Necessary preparations
2.1.2. Drawing program

 Download the drawing program DNWsetup.zip
Schwarz and Dur 2011] and the example file
talon_ WE.emp (optional)

 Unzip DNWsetup.zip and install the software for
rawing networks by executing DNWsetup.exe

version: 2.1, Release: 5 Welcome bettina! Legout

' QEMPQP Downloads
» Query
Network
~ Tools Fils Info
AUT273 spec.emp emp example file
Network
EMP Tool DNwWsetup.zip Tool for drawing quasi-median networks {dnw.exe)
EL U Etalon WE.emp Etalon dataset for Westeurasia
Downloads
EMP format
File Info
EMPOPformatdescrintion. pdf Description of emp file farmat
» Account
EMPOPtemplate.zip Template and example for emp file
Documents
File Info
Carracedo FSIG2010.pdf Carracedo &, Butler JM, Gusmao L, Parson W, Roewer L, Schneider PM {2010}
Publication of population data for forensic purposes. FSL:Genetics 4(3), 145-147
Parson Berlin2010.pdf Oral presentation within Haploid DN& markers in forensic genetics, Berlin 2010; Title:
EMPOFR 2
Parson_and Roewer [LM2010.pdf Parson W and Roewer L {2010} Publication of population data of linearly inherited
DM& markers in the International Journal of Legal Medicine, Int J Legal Med 124(5),
endorsed by 505-509
Roeck Berlin2010.pdf Oral presentation within Haploid DN4& markers in forensic genetics, Berlin 2010; Title:
Newver miss a profile - String-based search using EMPOP 2 and application to
phylogenetic alignment
© 1998-2011 Zimmermann Hamburg2011.pdf QOral presentation within Spurenworkshap, Hamburg 2011; Title: Errors wanted far
=] demonstration - Quasi-mediane Metzwerke und Biotools in EMPOP zur Identifikation
I II§ won Fehlern in mtDM& Daten am Beispiel GEDNAP 38 und 39 (German)
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2.2. Perform the QMN analysis
2.2.1. Network tool on EMPOP

 Before the QM network can be drawn it must be
calculated using the Network tool of EMPOP

« Navigate to the network tool on EMPOP Tools -
Network

Yersion: 2.1, Release: 5 Welcome bettinal Legout

: §=MPQP News | Introduction | Concept | Alignment | Users | Gollaborators | Support
» Query n
EMPOPall filter for NETWORK updated (2011-07-08)
- Tools In the course of releass & we updated the EMPGPal filter for NETWORK, The new filter is based an all mutations seen within
i data of relesse 5

Network -05)

S ICET] aplotypes from Bulgaria, Egypt, Gabon, Ghana, Kuwait, Portugal, Spain and

Statistics

CLTLIRLLS Release 4 is online, N=12785 (2011-03-24)
We are happy to announce EMPOP release 4 that is augmenting the database with 538 sequences from Brazil, Japan, Laos, and
Malaysia. To enable more detailed geographic gueries we implemented a fourth subcategory that is displayed under "Geographic
sffiliatian* in the query reslt.

+ Account

Release 3 is online, N=12247 (2010-12-27)

We are happy to announce EMPOP release 3. A total of 1277 haplotypes from Brazil, China, Germany, Guinea-Bissau, Pakistan,
Portugal, snd Spain have been added to the dstabase. A major portion of the sequences were supplied through the successful
collaboration with the Spanish and Portuguese Speaking Working Group of the 1SFG mativated by the untiring activity of Lourdes
Prigto Solls. Haplatypes of previous releases have been evaluated in the course of establishing R3, no changes were necessary,

Update on search engine to Version 2.1 (2010-08-30)
after the launch of EMPOP 2 in &pril 2010 we are happy to prowide an update with a faster query engine that sigrificantly
reduces search times.

Change of polymorphisms (2010-08-30)
Therough review and feedback by the authors brought 4 changes in the HVZ C-stretch: ..

Welcome to EMPOP 2, N=10970 (2010-04-16)
We are happy to announce that the 2" release of EMPOP is now onling, along with some new features and tools!

Information for EMPOP 1 users - registration for EMPOP 2 (2010-04-16)
Changes from EMPOP 1 to EMPOP 2 make it necessary to newly register for EMPOP 2. This also accounts for users that are
already registered for EMPOP 1. Follow this link to register for EMPOP 2,
endorsed by .
Release history (2010-04-15)
Launich of EMPOP release 2 comes slong with a thorough check of sll data of release 1. The following changes were introduced.

© 1999-2011 EMPOP is a collabarative project. Its quality increases with your comments and suggestions. Please contact us

( l ni%
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2.2. Perform the QMN analysis
2.2.2. Network tool input parameters

Here you have to input your data in emp format (see section 5.1.) and
the required analysis settings

— Sample Info (optional) - for later recognition of the network
calculation in your account history

— Input File (mandatory) - select the emp formatted file containing
the data to analyze

— Filter (mandatory) - select a filter to remove hotspot mutations
from the dataset

— Range (mandatory) - indicate the range for which the network is
calculated

Version: 2.1, Release: & \Welcome bettina! Logout

' @EMP Input
r Query

PROCEED
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2.2. Perform the QMN analysis
2.2.2. Network tool input parameters — examples

« Sample Info
— e.g. ,Etalon WE_16024-16569 EMPOPspeedyWE"

* Input File

— e.g. ,Etalon_WE.emp* (from Downloads)
« Filter

- e.g. ,EMPOPspeedyWE"
« Range

- e.g.,16024-16569" or ,1-576"
e Press ,PROCEED" to start the network calculation

' QMP Input
» Query
Sample Info & [Etalon_wE
> Tools )
Input Fils & |c:\Daokumente und Eing|  Durchsuchen.. |
Network . &
gt Filter @ |EMPOPspeedyWE »| L]
Statistics Range @ 16024- 16569
Downloads
PROCEED
» Account
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2.2. Perform the QMN analysis
2.2.3. Download the result file (zip format)

 Download the resulting zip file that includes all
result files and unzip the file

[ -
es'MP‘QP Input Summary
P Query
Results Identification 708370c0ebdefdlc7e31le736bc9431a9d2be297 0
~ Tools Search execution date 2011-07-12 07:28:51 UTC
nNetwork Sample Info Etalon_WE
EMP_TD_DI Input File Etalon_WE.emp
Statistics
Filter EMPOPspeedyWE
Downloads i E
Range 16024-16569
Download
» Account Lze the following link to download the result file:
708370c0esdafdic7F631e736boc9431a9d2be297c EMPOPspeedyWE 15024-16569.Zip

/
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2.2. Perform the QMN analysis

2.2.3. Download the result file - example

* For detailed description of the individual result
files see section 5.

m Etalon WE.emp

|§_c] Etalon_WE_EMPOPspeedyWE _16024-16569 info,bxk
Etalon_WE_EMPOPspeedyWE _16024-16569 _nebwork, drw
E:l Etalon_WE_EMPOPspeedyWE _16024-16569 network, bk
Ej Etalon_WE_EMPOPspeedyWE _16024-16569 report, bxk
Etalon WE _EMPOPspeedyWE 16024-16569 torso,drw
E:l Etalon_WE_EMPOPspeedyWE _16024-16569 torso,bxk
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2.3. Draw the quasi-median network
2.3.1. Network and torso of the network

NETWORK TORSO of the network

* The quasi-median network » Collapsing all pendant subtrees
displays the filtered, condensed Into their base nodes the torso
and reduced haplotypes of the of the quasi-median network is
analyzed data set obtained
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2.3. Draw the quasi-median network
2.3.1. How to read a QM network?

 The draft version shows < The drawing version of

the root node Iin red, the QM network (here an
samples in green and Image detail) indicates
guasi-medians in yellow the mutational events on

the branches and the
corresponding haplotypes
within the nodes

sy

TTTBISAC
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2.3. Draw the quasi-median network
2.3.1. How to read a QM network?

Haplotype IS connected with the quasi-median via the mutation
C16147A that is also present in the two haplotypes h45 and h46 that
further show differences at T16154C and C16248T, respectively (see

the result file *_network.txt)

How can | find haplotype h44 in my data set?

— The software renames the haplotypes following the scheme h1,
h2, h3,...; find detailed instructions for navigation to the sample

represented by h44 in section 3.1.
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2.3. Draw the quasi-median network
2.3.1. How to read a QM network?

 When collapsing all pendant subtrees into their base nodes the torso
of the quasi-median network is obtained

* In the torso of the QM network haplotype h44 contains the two
collapsed haplotypes h45 and h46 and is connected with the root
node via the mutation C16320T (see the result file *_torso.txt)
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2.3. Draw the quasi-median network
2.3.1. How to read a QM network?

 * network.txt: haplotypes h44, h45 and h46 and their corresponding
mutations in the limited, filtered and reduced dna table

111111111113111111313131111131331111131331111131313111113331111131313111131313111111111
BEEBEEAAAEEEEAAAEEEEAAAEEEE0AAEEOEERAAAEEEAAAOEEEAAAAREBERAAAEEEEAAAEEEE
0001111113333 1131313111 1222222222222 228222233 53333333533333335334444555
466001234444456607 7730112334444 55566600 778800001 1222254455550990060072EE
3725194046 75423 6349313587193 789578135514630590680457534234761532903 54467

rCR3 GTCTCCGCTTACCTAAACCCCCGUATCTAC TGCAC - ACTGCTCCAARAAC TTCAACTCCTCGGACACGAGT

B4 enenns Fovteenennnns Tt eeenennnnnn 1 Tt e teennnennnnsannns 1 EKiez (1)
RA5 eevers I W o J Toveeenenrnnen MYt eenennnns g A 1 HNial(l)
RAE enenne DR WA g Te oMt e g A 1 HNial(l)

e * torso.txt: the remaining mutation C16320T in the report file of the
torso

111131113111
BEEOEE6EGG
1122233333
1644502229
1339700579

rCRS CATTCACTCA
P T... 3 Nilal(z) EKleZ (1)
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2.3. Draw the quasi-median network
2.3.2. Draw the network

By double clicking
¥ network.dnw* file

Marne = |

et e « The image of the network

[Z] Etalon_WE_EMPCPspeedyWE_16024-16569_infa.bxt
Etalon_‘WE_EMPOPspeedyWE_16024-16569_netwark, drv . I I . I I b d

[Z] Etalon_WE_EMPOPspesdyWE_16024- 16569 _netwark, bxt WI aUtOI I Iatl Ca y e rawn
[Z] Eralon_wWE_EMPOPspeedyWE_16024- 16569 _report.txt

Etalon_‘WE_EMPOPspeedyWE_16024-16569_torso.drw

[Z] Etalon_WE_EMPOPspeedyWE_16024-16569_tarso.bxt

by the previously
downloaded and installed
drawing program (chapter 1).

« This image shows the full
QM network of condensed
and reduced haplotypes
originating from the example
dataset Etalon_WE.
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2.3. Draw the quasi-median network
2.3.2. Draw the torso of the network

By double clicking
¥ _torso.dnw* file

e o  This image shows the

[Z] Etalon_WE_EMPOPspeedyWE_16024-16569_info. bt
Etalon_WE_EMPOPspeedyWE_16024-16569_netwark, drvw

B v et it torso of the QM network

B o e e with condensed and
reduced haplotypes

originating from the

example data set

Etalon  WE.
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2.3. Draw the quasi-median network
2.3.3. Configure the network

e You can adapt the appearance of the
network/torso by applying the following
Instructions

Screen resolution 1688x1858
Uze left-sright mouse button to move nodessedges or press
escape key to exit,
directional kevys to translate netuwork.
page upsdown key to zoom,
home directional key to reset.
h for bounding box.
c/C for scaling circles,
d-D for scaling dots.
e for writing EPS to {datasetname.eps.
E for writing EPS to {datasetnameX.eps with title.
f/F for scaling fontszsize,
g for writing FIG to <{datasetnamel.fig.
G for writing FIG to {datasetnameX.fig with title.
h for diszplaying haplotypes-haplogroups .,
1l for displavying labels.
m for dizplaying medians.
g-Q for scaling guads.
R for rotating ¢in initial position?).
for saving new lavout to <datasetname’l.dnu.
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20 October 2011

2.3. Draw the quasi-median network

2.3.3. Configure the network

« Change the draft version (left) to the drawing version of

the network/torso (right) by pressing ,,t“@

/7

the draft version provides a fast .
overview showing the root node in

red, samples in green and quasi-
medians in yellow

w
o _® _ |
® | 0,
@ 63:;‘?3996 | ¢ ::2 aC @
A18300G - @ . Ci632 @
@ T1532.5.Cc15"257TC'\6111T @
) 1 <\
@ } O)
o)

the drawing version indicates the
mutational events on the branches
and the number of affected
haplotypes within the nodes
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2.3. Draw the quasi-median network
2.3.3. Configure the network

 The appearance of the network/torso can be further

changed by pressing ,|“ for displaying the corresponding
haplogroups and coloring transitions in green and all
other mutations in red

Q © @
| | |
Q@ RGN R
A | R LR
@ AWBBQQ” . 3c
- Tresar_ | L @ I """'5-63;0;_7_ g ) 162490
o m:;m - T~ e Cresa
@ | O |

20 October 2011 Institute of Legal Medicine — Innsbruck Medical University 45



2.3. Draw the quasi-median network
2.3.3. Configure the network

e By pressing ,h* for displaying the corresponding

naplotype designation instead of haplogroups.
Haplotypes underlying the designations hl, h2,
n3,... are given in the result file *_report.txt

L\ ra |\ /|
G
® T ®
| @) - ;
N Al S
Aw\\f;sseﬁmsch T h .@ AIE306 116243C @
r—— '. e 18320 1162450 .
'- _ AIB300G e o @
s300C /TN Clexa ) - ‘ ol _—
mzbc “ c‘w‘éﬁ 11 @ @ 1B 7TG7“‘--f i
/ C16257T
Q | u
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2.3. Draw the quasi-median network
2.3.3. Configure the network

 The * _report.txt file includes haplotype an
haplogroup information displayed in the

networ

K/torso

42 Haplotype designation in the network:

43

44 hl: haplotype001 [(H1lOal)

45 hz: haplotypeO02 (H11) haplotype003 (Hllal) haplotypeO06 (H15) haplotype007 [H15al1) haplotypeOll (Hikh) b
46 hi: haplotype004 [(HllaZ)

47 h4: haplotype005 [(Hldal)

45 h5: haplotype008 (Hla) haplotype002 (Hlal) haplotype0l0 (H1a3) haplotypel93 (VaE72C)
4 ht: haplotypeOld (Hlk) haplotypel0ld [(Kla)

50 h?7: haplotype0ls (HZ0)

51 hi: haplotype021l (HZ27)

52 h9: haplotypelZ3 (HZal) haplotypeldzd4 (HZal)

53 hl0: haplotype02? [(HZaZbl)

54 hll: haplotype028 (Hia3)

55 hlZ: haplotype034 (H3I9)

=11 hl3: haplotype035 (H3a)

57 hl4: haplotype03s (H3d)

58 hl5: haplotype0O42Z (HS)

59 hlé: haplotype043 (HS)

60 hi7: haplotypeO44 (HS'H36)

61 hl&: haplotype046 (HE) haplotypel?? (USaZ) haplotypel?S (USaZ)
B2 hl19: haplotype048 (HE) haplotype0f6 (JZbla) haplotypel9s [(H2¥)
63 hz0: haplotype050 (Hek)

64 hz1l: haplotype051 [(H7al)

65 hzZ2: haplotype052 (H7cl) haplotypelsS (U4a3)

(=11 h23: haplotype053 (HS)

a7 hz4: haplotype058 (HVO)

[=1=] h25: haplotype0&0 [(HV1) haplotype06l (HVlala)

[=1=] hzE: haplotype0&Z (I*) haplotype063 (I*) haplotypelss (Ila)
70 h27: haplotypeOcd (I1)

71 h25: haplotyped&s (I3
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2.3. Draw the quasi-median network
2.3.3. Configure the network

« Circle and font size can be adapted by using
small and capital E and E
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2.3. Draw the quasi-median network
2.3.3. Configure the network

 Nodes can be moved by clicking and holding the
left mouse button on a node. The software
ensures that parallel edges remain parallel.

-
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2.3. Draw the quasi-median network
2.3.3. Configure the network

 Branches can be moved by clicking and holding
the right mouse button on a mutation
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3. Interpretation

3.1. Basics
3.2. Example Gednap 39

20 October 2011 Institute of Legal Medicine — Innsbruck Medical University
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3. Interpretation

 How can this QM be interpreted?

/

Quasi-median

20 October 2011 Institute of Legal Medicine — Innsbruck Medical University
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3. Interpretation
3.1. Basics

 Two samples of the
Etalon data set contain
the transition

* In the network torso the
two samples are named
h4 and h50

 The two samples are
separated by the
mutations C16257T (h4) ‘\ C1e111T

and C16327T (h50)
C16111T O

20 October 2011 Institute of Legal Medicine — Innsbruck Medical University 53



3. Interpretation
3.1. Basics

 The two samples h4 and h50 can be found In
the * report.txt file

* report.txt-File:

l

l

20 October 2011 Institute of Legal Medicine — Innsbruck Medical University
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3. Interpretation
3.1. Basics

* The corresponding haplotypes 005 and 134 can
be found in the *.emp file (both haplotypes
harbor the transition C16111T)

* report.txt-File: * _.emp-File:

- i a,
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3. Interpretation
3.1. Basics

By checking the raw lane data we can confirm the
transition C16111T in both samples

« The T16126C transition is a signature mutation in hg T.

h4 = haplotype005 (Hg H14al)

n50 = haplotypel34 (Hg T2b)
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3. Interpretation
3.1. Basics

* The virtual haplotype
(QM) connects the two
haplotypes h4 and h50
that harbor both a private
mutation (transition) on
position 16111

OK!

Quasi-median

20 October 2011 Institute of Legal Medicine — Innsbruck Medical University
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3. Interpretation
3.2. Example (Gednap 39, person 2)

e Network torso of 208
Westeurasian mtDNA
haplotypes

e 202 samples from the
Etalon_ WE and 6
samples from the annual
MtDNA trial of the
German DNA Profiling
Group (Gednap) Gednap
39 [Rand et al. 2004]
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3. Interpretation
3.2. Example (Gednap 39, person 2)

 How to interpret this
guasi-median and the
subsequent three-
dimensional reticulation?
— Origin of the QM is a
A16300C transversion

found in one HVO O

sample

20 October 2011 Institute of Legal Medicine — Innsbruck Medical University
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3. Interpretation
3.2. Example (Gednap 39, person 2)

 Reanalysis of this sample reveals the A16300C
transversion as erroneous, besides the phylogenetic
conflict of a missing T16298C signature mutation of
haplogroup HVO

Gednap 39 erroneous haplotype: 16300C 72C 195C 263G 309.1C 315.1C

Gednap 39 correct haplotype: 16298C 72C 195C 263G 309.1C 315.1C

D

Phylotree.org (van Oven und Kayser 2009)
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3. Interpretation
3.2. Example (Gednap 39, person 2)

e Corrected network torso
of 202 Westeurasian
haplotypes (Etalon_WE)
and 6 Gednap excercise
samples

 The 6 samples from the
Gednap 39 exercise are
reduced within the
Etalon_  WE dataset

OK!
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5. Appendix
5.1. emp-file

 |nput file format requested (a description can be
found at EMPOP - Help - EMP Tool)
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5. Appendix
5.2. Content of result file: example
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5. Appendix
5.2. Content of result file: *.emp

* The input file In emp-format
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5. Appendix
5.2. Result files: * _info.txt

 |dentification of network analysis run; using die
RID (result identification number) the network
calculation can be found in your account history
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5. Appendix
5.2. Result files: * network.dnw & * torso.dnw

* The files used by the draw-network software for
drawing the network and the torso
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5. Appendix
5.2. Result files: * network.txt and *_torso.txt

« Contain the DNA data tables after limitation to
the input range, filtering and reduction of non-
Informative sites
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5. Appendix
5.2. Result file: * report.txt

 Filter analysis, network legends, haplotype
designation in the network, coincidences and
haplogroups
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