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Algorithm
ALISCORE Simulations

Real data tests

ALISCORE Misof & Misof (in press.)

@ Sliding window and MC resampling approach

v

Pairwise comparisons within single windows ‘
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Algorithm
ALISCORE Simulations
Real data tests

ALISCORE Misof & Misof (in press.)

@ Sliding window and MC resampling approach
@ Tree independent
e Without a priori rating of parameter space

@ Can read nucleotide and protein alignments
W

Pairwise comparisons within single windows ‘

Seq 1 iﬁéééé?éé%ﬁi&ﬁé&éééééix§ o All pairwise comparisons
Seq 2 CGGGOTCOECCT - - - GBGGGA MSA T .
3 CEGGUTCOBCTTCTEGEEGGGA @ lime expensive
Py =Nx(N—-1)/2
o NJ tree
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Algorithm
ALISCORE Simulations
Real data tests

Pairwise similarity score Sops

infer single scores Ss; between sequences

@ 3 substitution matrices for protein data (Aa)

Scored S, of AA (Qj)

e BLOSUM®62 matrix (PAM250/PAM500)

@ Summing scores of single site comparisons (k)
(i(k),j(k)),V ke (1,2,...,L)

@ Objective function:
S(k) =350 Qilk+p)

.
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Algorithm
ALISCORE Simulations
Real data tests

Pairwise similarity score Sops

infer single scores S, between sequences

@ Special scoring function for nucleotides (Nc)

Sobs = Z Ssi/W NC) |

—~

(1 if seqli(seq2i # 0 & non-degenerate
1 ifseqli(1seq2; # 0 & 2-degenerate
Sobs = ii(lw_l) % if seqli(\seq2i # 0 & 3-degenerate
i ifseqli)seq2; # 0 & > 4-degenerate
L —1 ifseqli[)seq2; = O

N
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Algorithm
ALISCORE Simulations
Real data tests

Single comparisons

In relation to the extent of RSS
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Algorithm
ALISCORE Simulations
Real data tests

Single comparisons

In relation to the extent of RSS
o (w=4,P, =1225)
@ Consensus profile identifies RSS greater 1 bp
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Algorithm
ALISCORE Simulations
Real data tests

Material & Methods

Data Type N Genes Group N Taxa
nu | EST Aa 51 Arthropoda 26
nu Il rRNA Nc 2 Asellota 108
mt | Protein Aa 11 Eukaryota 17
mt |l Protein Aa 5 Eukaryota 24
mt Il rRNA Nc 2 Arthropoda 64

4 alignment methods (default) ‘

MSA in total
CLUSTALX  (Thompson et al. 1979) @ 51 x4 — 204 MSA

MAFFT (Katoh et al. 2005)
MUSCLE (Edgar 2004)
T-COFFEE  (Notredame et al. 2000)
PCMA (Pei 2003)
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ALISCORE Simulations
Real data tests

Material & Methods

Data Type N Genes Group N Taxa
nu | EST Aa 51 Arthropoda 26
nu Il rRNA Nc 2 Asellota 108
mt | Protein Aa 11 Eukaryota 17
mt | Protein Aa 5 Eukaryota 24
mt Il rRNA Nc 2 Arthropoda 64
4

MSA in total
@ 51 x4 = 204 MSA

ALISCORE w = 6, -N
GBLOCKS(none)  stringent
GBLOCKS(half) > 50% gaps per site
GBLOCKS(all) relaxed
UNMASKED original alignment
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Algorithm
ALISCORE Simulations
Real data tests

Material & Methods

Data Type N Genes Group N Taxa

nu | EST Aa 51 Arthropoda 26

nu Il rRNA Nc 2 Asellota 108

mt | Protein Aa 11 Eukaryota 17

mt | Protein Aa 5 Eukaryota 24

mt Il rRNA Nc 2 Arthropoda 64

4
MSA in total

ALISCORE w = 6, -N ® 51 x4 = 204 MSA
GBLOCKS(none)  stringent
GBLOCKS(half) > 50% gaps per site © 204x4 = 816 MSA
GBLOCKS(all) relaxed @ 816 + 51 =867 MSA
UNMASKED original alignment
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Algorithm
ALISCORE Simulations

Real data tests

SPIPES (Kiick)

written in Perl ‘

— ALISCORE/ALICUT — FASconCAT
—  GBLOCKS(none) — FASconCAT
MSA — —  GBLOCKS(half) — FASconCAT — RAXML
— GBLOCKS(all) — FASconCAT
—  UNMASKED — FASconCAT

ALICUT (Kiick)

@ Cut of identified RSS

@ Considers structure info

@ IN: ALISCORE list.txt/.fas
@ OUT: *.fas format

@ Terminal/GUI- Version

v
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Algorithm
ALISCORE Simulations

Real data tests

SPIPES (Kiick)

written in Perl ‘

— ALISCORE/ALICUT — FASconCAT
—  GBLOCKS(none) — FASconCAT
MSA — —  GBLOCKS(half) — FASconCAT — RAXML
—  GBLOCKS(all) — FASconCAT
—  UNMASKED — FASconCAT

FASconCAT (Kiick)

Concatenation of Nc/Aa

Considers structure info

OUT: *.fas/*.nex format
Terminal /GUI- Version

°
°
@ IN: *.fas/*.aln format
°
o

V.
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Algorithm
ALISCORE Simulations
Real data tests

Identified non-RSS ?

Remained bp after alignment masking ‘

GBLOCKS(none)
30 GBLOCKS(half)
GBLOCKS(all)

e ALISCORE

Figure: Kiick et al. (in prep.)
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Algorithm
ALISCORE Simulations
Real data tests

Arthropoda relationships (EST's)

RAXML (UNMASKED)

Data (T-COFFEE aligned)

@ 51 rRNA coding genes
@ 26 taxa, length > 35.000 aa
@ 100 generations

@ Outgroup e

Myriapoda

Chelicerata

Onychophora e

Crustacea e

Apterygota e

Pterygota e
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Algorithm
ALISCORE Simulations
Real data tests

Arthropoda relationships (EST's)

RAXML (ALISCORE) Data (T-COFFEE aligned)
Hybsibius @ 51 rRNA coding genes
9 @ 26 taxa, length > 35.000 aa

_: @ 100 generations
Malacostraca N
P Taxon coding ‘

Branchiopoda @ Outgroup e
Copepoda ° Myriapoda
Nonoculata .
o @ Chelicerata
92— Collembola
Archacognatha @ Onychophora e
75
100 Prerygota @ Crustacea o
) . ) @ Apterygota e
Figure: Kiick et al. (in prep.)
) @ Pterygota e
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Algorithm
Simulations
Real data tests

Noise reduction in EST data structure

@ percentages of

resolved nodes after masking
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Figure: Kiick et al. (in prep.)
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Algorithm
ALISCORE Simulations
Real data tests

Noise reduction in EST data structure

Neighbornet (UNMASKED) Neighbornet (ALISCORE)

Figure: Kiick et al. (in prep.) Figure: Kiick et al. (in prep.)
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Algorithm
ALISCORE Simulations

Real data tests

Noise reduction in EST data structure

Topology-distances between best ML trees (TREEDISTANCE)
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Figure: Kiick et al. (in prep.)
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Real data tests
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Masking of randomness in sequence alignments
can be improved and leads to better resolved trees
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Algorithm
ALISCORE Simulations
Real data tests

Conclusions

Kiick et al. (in prep.) ‘

Masking of randomness in sequence alignments
can be improved and leads to better resolved trees

Patrick Kiick *, Karen Meusemann *, Michael Raupach * , Bjérn v. Reumont * , Wolfgang Wagele * and Bernhard Misof '

*Zoologisches Forschungsmuseum A. Koenig, Bonn, Germany, and tBiozentrum Grindel und Zoologisches Museum, University of Hamburg, Germany

4

ALISCORE... |

@ ...succesfully improves data structure

@ ...adapts to heterogeneous base composition
@ ...adapts to substitution patterns

@ ...identifies consistent RSS already at moderate data size

@ ...overlooks random similarity if not present in ~ 20% of sequences
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Algorithm
ALISCORE Simulations
Real data tests

Available Programs

Downloadable under

@ ALISCORE (script & manual)
@ ALICUT (terminal & GUI version)
@ FASconCAT (terminal & GUI version)

@ SPIPES (small pipeline, available soon)

Aliscore support

@ Ali_score@web.de ( “help-desk”)

Patrick Kiick ALISCORE



Perspectives

Main topics

@ lIdentification of long branch attracted taxa

Patrick Kiick ALISCORE



Perspectives

Main topics

@ lIdentification of long branch attracted taxa

@ Scoring scheme improvement

Patrick Kiick ALISCORE



Perspectives

Main topics

@ lIdentification of long branch attracted taxa
@ Scoring scheme improvement

@ Source code translation into C++

Patrick Kiick ALISCORE



Perspectives

Main topics

Identification of long branch attracted taxa

Scoring scheme improvement

Source code translation into C++

(]

Development of the Bonn Package
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Identification of long branch attraction (LBA)
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Perspectives

Identification of long branch taxa (LBA)

Scoring splits between pairwise comparisons |

Figure: ALISCORE masked LBA test data
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Perspectives

Identification of long branch taxa

Scoring splits

ans
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RAXML tree (Eukaryota II)
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Figure: UNMASKED "

Figure: ALISCORE analysed




Perspectives

Identification of long branch taxa (LBA)

Scoring splits

Balanoglossus_carnosus
pus

RAXML tree (Eukaryota

Lumbricus_terrestris
Chlamydomonas_eugametos

Drosophila_melanogaster
Prototheca_wickerhamii
Podospora_anserina
Chondrus _cris

Drosophila melanogaster
Katharina tunicata
Nephroselmis olivacea

Arabidopsls thallana
Cyanidiaschyzon merdlac
lomyces macrogynus
Marchantia polymorpha
Perpiyea purpores
Dictyostelum discorew
Prototheca wickerhamil
Lumbrcus terrestris
Pedinomonas minor
Weticium senite

e, Podospora anserina
Chiamydomonas eugametos

Balanogiossus camosus
Paracoceus denitrificans
Chiamydomonas reinharati
. Asterina pectiniera
Ficure: UNMASKED Acanthamoebe castelani

Chondrus crispus

Figure: ALISCORE analysed
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Perspectives

Consensus Profiles

Relation to sequence numbers ‘

@ Reliability depends on Nsey and Py,

=

¢gss =4  ergs =10
2 0.32/0.87% 0.27/1.00
5 058/1.00 0.55/1.00
10 058/1.00 0.65/1.00
20 089/1.00 0.88/1.00
30 094/1.00 0.96/1.00
40 0.99/1.00 1.00/1.00
50 1.00/1.00 1.00/1.00
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Perspectives

Consensus Profiles

Relation to sequence numbers ‘

@ Reliability depends on Nsey and Py,

e N > 30, profile reliable for size and position of RSS

@ Frequencies of correct scoring proportional to
Nseq and size of RSS

N egss=4 ergs =10
2 0.32/0.87% 0.27/1.00
5 058/1.00 0.55/1.00
10 058/1.00 0.65/1.00
20 0.89/1.00 0.88/1.00
30 094/1.00 0.96/1.00
40 0.99/1.00 1.00/1.00
50 1.00/1.00 1.00/1.00
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Perspectives

MC resampling approach for Nc

Increased sampling of sequence pairs

Seq 1 GGCTCCGCCTCTCGGGGG
Seq 2 GGCTCCGCCT ----GGGG

Seq 1 CHEGCTCHECCTCTCGGGGGA!
Seq 2 CHBEGCTCCECCT - {- - GGGGRA!
Seq 3 CHGGCTCOECTTCTREGGGGGA
Seq 4 CHRGCT - -I5 - - - - TICGGGGGRA:

Figure: doublesized window
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Perspectives

MC resampling approach of Nc

100 randomly generated sequence pairs

Seq 1 GGCTCCGCCTCTCGGGGG
Seq 2 GGCTCCGCCT - ---GGGG ’\

/ 100 times
t

@ Randomly

drawn GGG - CG s
GGG -TG mc

8,34 N0 # Oand rondegencrate,

f dy40g N g # 0and 2degenerate,

8,1 N g # 020 3-degencrate,

£
M=

8,1 000 > dedegenerate,

1 iy Ny =0

w

Figure: MC resampling process
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Perspectives

Random resampling of Aa

Poisson model

@ Generating of 100 bootstrap resamples of data matching
frequencies
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Perspectives

Random resampling of Aa

Poisson model

@ Generating of 100 bootstrap resamples of data matching
frequencies

@ Sampling of 100 delete-half bootstrap resamples of each
bootstrap replicate
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Perspectives

Null Hypotheses

Sobs > 95% < dropped null hypotheses

@ Every window bp receives a positive sign

95% cut off

‘ / g \\ Sol)s

] ] | Swc
SI\./I(:_min SMC_max

Figure: dropped null hypotheses

V.
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Perspectives

Null Hypotheses

Sobs > 95% < dropped null hypotheses
@ Every window bp receives a positive sign

o If not dropped, a negative sign

95% cut off

‘ / g \\ Sol)s

] ] | Swc
SI\./I(:_min SMC_max

Figure: dropped null hypotheses

V.
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Perspectives

Consensus Profiles

After collecting all profiles |

@ Consensus profile inferred by the median of single collected
profiles (—1,0.66,1,1,1) < 1
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@ All pairwise comparisons performed before consensus profile
calculated
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Perspectives

Consensus Profiles

After collecting all profiles |

@ Consensus profile inferred by the median of single collected
profiles (—1,0.66,1,1,1) — 1

@ All pairwise comparisons performed before consensus profile
calculated

@ Sections of negative signs RSS dominated
(-1,-1,-1,-1,1) — —1
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Perspectives

Identification of long branch taxa

Hybsibius

e —————————1_L]

Onychophora
—E

Malacostraca

anurida maritima
suidasia medanensis
ctenocephalides felis
fenneropenacus chinensis
tribolium castaneum
acanthoscurria gomesiana
glossina morsitans
lepismachils y

boophilus microplus
Branchiopoda homarus americanus
folsomia candida

Cirripedia

Copepoda Borminyx mon

anopheles gamoiae
Nonoculata acareniomon
policipes policipes
52. Typsibivs dujardii
Collembola nasonia vitripennis
campodes fragilis
gammarus pulex
Archaeognatha tigriopus californicus
5 peripatopsis sedgwicki

archispirostreptus gigas
100 Pterygota aphis gossypii

LISCORE




Perspectives

Identification of long branch taxa (LBA

UNMASKED ALISCORE-masked

acanthoscurria gomesiana
y

glossina morsitans

lepismachi
fenneropenaeus chinensis

anurida maritima
fenneropenaeus chinensis
boophilus microplus
hypsibius dujardini
nasonia vitripennis

‘aphis gossypil

anurida maritima

glossina morsitans
daphnia magna

bombyx mori

heliconius erato

aphis gossypii

anurida maritima
idasia medanensis
ctenocephalides felis
fenneropenacus chinensis

anurida maritima
suidasia medanensis
ctenocephalides felis
fenneropenaeus chinensis.

tribolium castaneum tribolium castaneum
acanthoscurria gomesiana acanthoscurria gomesiana
glossina morsitans glossina morsitans

lepismachilis y
boophilus microplus
homarus americanus
folsomia candida
daphnia magna
heliconius erato
anopheles gambiae
locusta migratoria
acerentomon franzi
pollicipes pollicipes
hypsibius dujardini
nasonia vitripennis
campodea fragilis
jammarus pulex
tigriopus californicus
peripatopsis sedgwicki
archispirostreptus gigas
aphis gossypii

lepismachilis y
boophilus microplus

anopheles gambiae
locusta migratoria
acerentomon franzi
poliicipes policipes.
hypsibius dujardini

tigriopus californicus
peripatopsis sedgwicki
archispirostreptus gigas
aphis gossypii

trick Kiick
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