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1 Introduction

1 Introduction

SAMS is an interactive analysis program for molecular sequence data. It imple-
ments several routines which, for a given set of aligned DNA sequences, estimate
the phylogenetic signal present in the data that supports or contradicts putative
splits, i.e. internal branches in putative phylogenetic trees. With this informa-
tion it is possible to visualize the information content of the data set and the

signal to noise relationship.

SAMS is based on ideas of Johann Wolfgang Waegele which have been published
earlier (see references [1-6] below). These ideas have been refined and extended
by Christoph Mayer in the development of the SAMS analysis program. Sandra
Meid developed the SAMS GUI and the compatibility test methods implemented
within the GUL

1. Waegele JW, Roedding F: A priori estimation of phylogenetic information
conserved in aligned sequences. Mol Phyl Evol 1998, 9: 358-365.

2. Waegele JW, Erikson T, Lockhart P, Misof B: The Ecdysozoa: artifact or
monophylum? J Zool Syst Evol Res 1999, 37: 211-223.

3. Waegele JW: Foundations of phylogenetic systematics. Munich: Verlag Dr.
F. Pfeil; 2005.

4. Waegele JW, Roedding F: Origin and phylogeny of metazoans as recon-
structed with rDNA sequences. Progr Mol Subcell Biol 1998, 21:45-70.

5. Johann Wolfgang Waegele and Christoph Mayer, BMC Evolutionary Bio-
logy 2007, 7:147 doi:10.1186/1471-2148

6. Christoph Mayer, Sandra Meid and Johann Wolfgang Waegele, SAMS
(Splits analysis methods), Phylogenetic information content of molecular

sequence data (in preparation).

The SAMS-program (version 1.4.3) is a beta-test version which is still under
development. The authors are not aware of bugs that would cause the program
to obtain incorrect results, but they could exist. This program is distributed in
the hope that it will be useful, but of taxa that can be analysised is limited to
256.




1 Introduction

Future versions of this program are intended to be released under the Gnu
Public License (GPL). Since the current version is a pre-release version, it is not

shipped with source code or the GPL.

Please report any crashes, bugs, or problems you have with this program to
Christoph Mayer or Sandra Meid.

The software SAMS is Copyright protected (C) 2012 Christoph Mayer and
Sandra Meid.

When publishing results obtained via SAMS please cite: Christoph Mayer, San-
dra Meid and Johann Wolfgang Waegele, 2012, Zoologisches Forschungsmuseum
Alexander Koenig, Bonn, Germany.

http://www.zfmk.de /web/Forschung/Abteilungen/AG_ Wgele/Software/SAMS/

Download /index.en. html




2 Tutorial

2 Tutorial

2.1 Start SAMS GUI

Start the application. For Windows and Mac OS click on the SAMS executable,

for Linux start the sh-script.

File  Settings Help

& A

Alignment | Process output | Splits | Split spectra

[ # Choose alignment ]

Parameters SAMS saript
Gap mode @ newstate missing

Consensus threshold 0.50] "

Max ingroup noise 0.25

Max outgroup noise 0.35) "

Max 5im OgTolg noise 0.25] "

Max Sim IgToOg noise 0.25

Sequence comparison @ pairwise consensus

Exdude taxa from analysis (separate by colons):

Exdude sites from analysis (separate by colons):

Splits @ occurring search all

Max, number of splits 150 | 7

Set to default values

72 Run SAMS

2.2 Choose alighment

By clicking on the <Choose alignment> button a window appears in which
you can choose the file you want to process. SAMS is capable of reading da-
ta files in the NEXUS format. It can read all relevant NEXUS-blocks inclu-
ding Taxa-blocks, Data-blocks, Character-blocks, Assumptions-blocks and Tree-
blocks. Blocks that are unknown to SAMS are ignored. SAMS defines its own
block, the so called SAMS-block, in which the user can write any set of SAMS-

commands in order to run the program.
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2.3 Choose parameters

2.3 Choose parameters

Adjust the parameters to your needs. The usage and effect of these parameters

are described in detail in Chapter 2.

Parameters

Gap mode @ newState (7)) missing
Consensus threshald 0.50 D
Max ingroup noise 0,25 D

Max outgroup noise 0.25 D

Max Sim OgTolg noise 0.25 D

Max Sim IgToOg noise 0.25 D
Seqguence comparison | pairwise () consensus

Exdude taxa from analysis (separate by colons):

Exclude sites from analysis (separate by colons):

splits

Max. number of splits

occurring

150

() search

i

© al

Set to default values

2.4 Run SAMS

Wait until SAMS has processed the data. It will open the tab <Splits> when

finished.

File Settings

& A

Help

Alignment | Processoutput | Splits_ | Spitspectra

progrem do not nork as ntended.

Please note that in this test version the number of taxa that can be
analysised s Imited to 256,

Please report any crashes, bugs, or problems you have with this program.
“This program is distributed in the hope that it wil be useful, but

without any warranty.

License:
This program SAMS is copyright protected. Resuits btained with this
program can be published without restrictions, provided the program and
its auther are acknowledged by name.
For copyright reasons, this program is distributed only privately by the
author upon request.
Future versions of this program are intended to be released under the
“Gnu Public License™ (GPL). Since the current version is a pre-release
version distributed merely by request from the authors, itis not shipped
with source code or

Program started on Fri, Feb 24 2012 at 09:24:32.

pening file "C: ftemp/Remerie_MPE_2004_sams_split_support_analysis_script.nex".
Reading SAMS block.

Replacing log file C:/temp/Remerie_MPE_2004_sams_split_support_analysis.log.

Gpening file "C: ftemp/Remerie_MPE_3004.nex".
Reading DATA block,

Reading ASSUMPTIONS block.
Parameter value has been changed: GapMode = Newstate
Parameter value has been changed: ConsensusThreshold
Parameter value has been changed: MaxIngrouphioise
Parameter value has been changed: MaxOutgrouphoise
Parameter value has been changed: MaxSimlgToOg
Parameter value has been changed: MaxsmOgTolg
Parameter value has been changed: SequenceComparisor
Initialising analysis object.
Computing split support values for multiple spiits

Analysis started at 09:24:32,

25
pairwise
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2.5 Split spectrum

2.5 Split spectrum

After the analysis is finished the results are plotted as split spectrum

tab <Split spectra>.

File Seftings Help

& A

Alignment | Process output_| Splits | Spitspectra

Splits

show 50 splits

Spitt qualties

) binaryfoisy
W binary spits
I noisy outgroup

noisy in-joutgroup
©) total support
Compatibility mode

[] Show compatit

) best splt free

Scale plot

scale 14

0

List of splits numbered as in spiits support table:
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3 SAMS Parameters

3 SAMS Parameters

3.1 gapMode

default new state

The gapMode parameter controls how gaps are treated in molecular sequence
data.

newState Gaps are treated as an additional state.

missing Gaps are treated as missing character.

3.2 consensusThreshold

default 0.50, real value in range [0..1]

The value of the consensusThreshold parameter is relevant whenever a con-
sensus sequence has to be computed for a set of taxa during an analysis. This is
done as follows: For each site, the occurring characters are counted. The most
frequent character of a site is chosen as the consensus character, if the character
occurrs with a proportion larger than or equal to consensusThreshold and if
no other character occurs with this same proportion. Otherwise the consensus

character is set as missing character.

3.3 MaxlngroupNoise

default 0.25, real value in range [0..1]

This parameter influences whether alignment positions are counted as noisy in-
and outgroup supporting positions for a certain split. The value indicates the
percentage of the ingroup bases which do not have to be identical with the
predominant base. In other words, the ingroup is allowed to contain 25% noise
by default.




3 SAMS Parameters 3.4 MaxOutgroupNoise

3.4 MaxOutgroupNoise

default 0.25, real value in range [0..1]

This parameter influences whether alignment positions are counted as noisy
outgroup and noisy in- and outgroup supporting positions for a certain split.
The value indicates the percentage of the predominant ingroup base, which is

allowed to occur in the other group, 25% noise by default.

3.5 MaxSimlgToOg

default 0.25, real value in range [0..1]

The supporting positions of every taxon are compared to corresponding positions
or the consensus sequence of the other group. The value indicates the percentage
of sequence positions within the ingroup, which are allowed to be similar to

sequence positions of the outgroup, 25% noise by default.

3.6 MaxSimOgTolg

default 0.25, real value in range [0..1]

The supporting positions of every taxon are compared to corresponding positions
or the consensus sequence of the other group. The value indicates the percentage
of sequence positions within the outgroup, which are allowed to be similar to

sequence positions of the ingroup, 25% noise by default.

3.7 SequenceComparison

default pairwise

The sequences are compared to exclude split support caused by similarity by
chance. If the similarity of the sequences is higher than the chosen threshold (Ma-
xSimIgToOg and MaxSimOgTolg), the support of this positions is not counted

as support.

pairwise Supporting positions of every taxon are compared to corresponding

positions of the other group.




3 SAMS Parameters 3.8 Exclude taxa from analysis

consensus Supporting positions of every taxon are compared to the consensus

sequence of the other group.

3.8 Exclude taxa from analysis

Excludes a single taxon or a <set of taxa> from the analysis. The <set of taxa>

can be any set of valid taxon names or numbers separated by colons.

3.9 Exclude sites from analysis

Exclude single or a <set of character positions> from the analysis. The <set of
character positions> can be any set of valid position names or numbers separated

by colons.

3.10 Splits

default occuring

If the number of taxa, here denoted by n, is too large, it becomes impossible to
determine supporting positions for all 2" possible splits. With the splits options
it is possible to specify the set of splits to be analysed.

occurring Only the splits that occur in the data are analysed.

all All possible 2" splits are analysed. Since the number of splits increases
exponentially with the number of taxa, this option is only allowed for less
than 15 taxa.

search In a first step, all splits are analysed which occur in the data. In
a second step, a specified proportion of the highest supported occurring
splits is used as starting points for a search, in which taxa are added and
removed from the ingroups of splits, with the aim of finding splits not
explicitly occurring in the data, but having a high number of supporting

positions.




4 Splits spectrum preferences 3.11 Max. number of splits

3.11 Max. number of splits

default 150

Number of splits which should be analysed.

3.12 Set to default values

By clicking this button all parameters are restored to default values.

4 Splits spectrum preferences

4.1 Splits

This parameter changes the number of splits, which are plotted. If the number is

higher than the number of analysed splits, all available splits are shown.

4.2 Split qualities

Switch between total support and support for three different split qualities.

binary Each position in in- and outgroup have identical bases, bases

between both groups are different.

noisy outgroup Taxa of the ingroup have homogeneous bases. The base
which is predominant within the ingroup is allowed to occur in other group
up to 25% by default.

noisy in- & outgroup Ingroup taxa must have at least 75% character
identity and the base which is predominant within the ingroup is allowed

to occur in the outgroup up to 25% by default.

4.3 Compatibility mode

Shows which splits are compatible with the best split or all splits fitting together
as tree, starting with the best split.
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