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Experimentelle Validierung...

© NIH, USA
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... kostet Zeit und Geld

© Der Tagesspiegel

© www.wirklichgutes.de
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Und bei mehreren Veranderungen?
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Die Suche nach der Einen...
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Was tun?
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Filterstrategien: negativ

dbSNP
Short Genetic Variations
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Filterstrategien: negativ

dbSNP s,
Short Genetic Variations '*'*_

Probleme
* dbSNP enthalt Krankheitsmutationen
* viele Polymorphismen (noch) nicht im TGP

* 'personliche' Polymorphismen fehlen naturlich
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Filterstrategien: positiv

TTTAGTAGCAATTTGTACTGATGGTATGGGGCCAAGAGATATATCT
-CCAGAAGAGCCAAGGACAGGTACGGCTGTCATCACTTAGACCTCAC

GCAGGGAG uGAL GGGCTGGGCATAAAAGTCAGGGCAGAGC
CAACCTC TGCATCTGACTCCTGAGGAGAAGT

GGTGGTG TGGTATCAAGGTTACAAGACAGGT
TCTTGGGTTTCTQATAGGCALTQACTLTCTQTQCCTATTGQTCTAT
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Filterstrategien: positiv

TTTAGTAGCAATTTGTACTGATGGTATGGGGCCAAGAGATATATCT
LCAGAAGAGCCAAGGACAGGTACGGCTGTCATCACTTAGACCTCAC

GGAG GGGCTGGGCATAAAAGT CAGGGCAGAGC
TGCATCTGACTCCTGAGGAGAAGT

GGTGGTG TGGTATCAAGGTTACAAGACAGGT
TCTTGGGTTTCTGATAGQCACTGACTCTCTCTGCCTATTGGTCTAT

'Heuﬁm

 HGMD ist lizenzpflichtig (und auch nicht komplett)

Probleme
 C(ClinVar ist ziemlich leer

* neue Mutationen fehlen naturlich
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Filterstrategien: Vererbung / Kopplungsregionen
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Filterstrategien: Vererbung / Kopplungsregionen

wt / + wt / wt

H O

‘ RBURSUSR

wt / wt wt/ +

Probleme

« fur Filterung wt/hom/het werden auch die RefSeq-Allele
benotigt

* in Kopplungsregionen / homozygoten Regionen palt
naturlich vieles
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Filterstrategien: nach Zielgenen
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Filterstrategien: nach Mutationseffekt
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Mutati
Taster
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MutationTaster evaluates disease-causing potential of sequence alterations.
Schwarz JM, Rodelsperger C, Schuelke M, Seelow D. Nat Methods. 2010

http://www.mutationtaster.org/
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MutationTaster

diverse in silico Tests zur Vorhersage des
Krankheitspotentials

richtige Vorhersagen: ~90%

besser als PolyPhen, PolyPhen-2 etc.
nicht nur Aminosaureaustausche

ca. 0,3 s/ Variante

schlecht bei 'stillen’ Mutationen
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£ MutationTaster - Mozilla Firefox =101 x|

Muta |

MutationTaster - stable version

documentation

L]
- - .
= FAQs
mutation tsting o
& Mext Generation Sequencing
pipeline
supplementary data
ather applications

. |

L

Gene =00 HGMNLC gene symbol, NCBI Gene |0, Ensembl gene |10 show awailable tanscripts * team
clear input | ;l
Transcript ENZTO0000270142 Ensembl transeript 1D

Choose the transcript.

' ENSTO0000470944 (1746 bages)

' EnSTO0000270142 (Y466 hases) MM 000454
' ENSTO0000358995 (365 hases)

' ENSTO0000476106 (556 hases)

Fusitiun Isnippetrefers & .qging sequence (ORF) T franscript (cOMA sequence) ' gene (genomic sequence)
o

Alteration all types by sequence

TGCATGGATTCC[AMGITGTTCATGAGTTT
enter a few bases around your alteration

Format:

ACTGTCAT) GTGTF A substituted by T
ACTGTCAGIT] GTGTF AG substituted by T
ACTGTCACGTH GTGTF ACGT deleted
ACTGTCRAA] GTGTF A4 inserted

single base exchange by position

enter position
and new hase

insertion or deletion by position

enter positions of
_last wild type base befare alteration

. first wild type base after alteration

and the inserted bases
iif applicable)

Name of alteration SO0 HATR it wau would like to hawe 3 name for this ateration in the output later on, please type in here

If you use hgtationTaster, please cite our publication: Schwarz i, Ridelsperger C, Schuelke b, Seclow 0. MutationTaster evaluates disease-causing potential of sequence alterations. fbd Medhoo's. 2070 Aug, 78,5758




£ MutationTaster - Mozilla Firefox =101 x|

Muta |

MutationTaster - stable version

documentation

-
- - .
mutation t@stin o
* batch queries
& Mext Generation Sequencing
pipeline
supplemertary dats
ather applications
Gene =00 4GHNLC gene symbol, NCBI Gene |0, Ensembl gene |10 show awailable tanscripts * team

clear input |
Iranscript ENSTOD0O02TO 42 Enseml S O D 1
Choose the transcript.

' ENSTO0000470944 (1746 bases)

' ENSTOO000270142 (966 bases) MW 000454
' ENSTOO0003E9995 (365 hases)

' ENSTOO00047 6106 (586 bases)

. |

L

Ll

Fusitiun Isnippetrefers & .qging sequence (ORF) T franscript (cOMA sequence) ' gene (genomic sequence)
o

Alteration all types by sequence

TGCATGGATTCC[AMGITGTTCATGAGTTT
enter a few bases around your alteration

Format:

ACTGTCAT) GTGTF A substituted by T
ACTGTCAGIT] GTGTF AG substituted by T
ACTGTCACGTH GTGTF ACGT deleted
ACTGTCRAA] GTGTF A4 inserted

single base exchange by position

enter position
and new hase

insertion or deletion by position

enter positions of
_last wild type base befare alteration

. first wild type base after alteration

and the inserted bases
iif applicable)

Name of alteration SO0 HATR it wau would like to hawe 3 name for this ateration in the output later on, please type in here

If you use hgtationTaster, please cite our publication: Schwarz i, Ridelsperger C, Schuelke b, Seclow 0. MutationTaster evaluates disease-causing potential of sequence alterations. fbd Medhoo's. 2070 Aug, 78,5758




£ MutationTaster - Mozilla Firefox =101 x|

Mutz |

MutationTaster - stable version

documentation

. mutation t@sting s

Mext Generation Sequencing
pipeline

supplementary data

ather applications

Gene =00 HGMNLC gene symbol, NCBI Gene |0, Ensembl gene |10 show awailable tanscripts * team
clear input | ;l
Transcript ENZTO0000270142 Ensembl transeript 1D

Choose the transcript.

' ENSTO0000470944 (1746 bages)

' EnSTO0000270142 (Y466 hases) MM 000454
' ENSTO0000358995 (365 hases)

' ENSTO0000476106 (556 hases)

Fusitiun Isnippetrefers & .qging sequence (ORF) T franscript (cOMA sequence) ' gene (genomic sequence)
o

Alteration all tvoes bv sequence

TGCATGGATTCC[AMSITGTTCATGAGTTT

ST ATGGATTCCIAIGITGTTCATGAG

Format:

ACTGTCAT) GTGTF A substituted by T
ACTGTCAGIT] GTGTF AG substituted by T
ACTGTCACGTH GTGTF ACGT deleted
ACTGTCRAA] GTGTF A4 inserted

single base exchange by position

enter position (Causes ALS)

and new hase

insertion or deletion by position

enter positions of
_last wild type base befare alteration

. first wild type base after alteration

and the inserted bases
iif applicable)

Name of alteration SO0 HATR it wau would like to hawe 3 name for this ateration in the output later on, please type in here

If you use hgtationTaster, please cite our publication: Schwarz i, Ridelsperger C, Schuelke b, Seclow 0. MutationTaster evaluates disease-causing potential of sequence alterations. fbd Medhoo's. 2070 Aug, 78,5758




) sOD1H47R [MT] - Mozilla Firefox

Muta

[ ]

=101 ]

mutation t(sting

Alteration SOD1H47R

Prediction

sSummary

anahysed issue
name of alteration
HGMC symbol
Ensembl transcript ID
LIniProt peptide
alteration type
alteration region

disease causing Model: simple_aae, p (probability): 0.999999345096013

» amino acid sequence changed
» protein features (might be) affected
» splice site changes

analysis result
SODTH4TR

5001
EMSTOO000270142
FOO441

single hase exchange
CDE

alteration on nucleotide level A=G

cading sequence (D3
position

Afchanges

frameshift

ShHPs

splice sites

conservation
protein lewel for non-synonymous
changes

140

H4TR Score: 0.79 explain scoreiz)

wi: 08500 f mu; 0.9286 (marginal change

no
ho SKPs in altered region found
effact aDMA SCOre
pasition
Accincreased 4243 wi 0,31 fmu; 0.44
Acc marginally 4245
increased - hot scared)
species match gene
Humarn
mutated not conserved
Chinp all identical ENSPTRGOO0000013547
Flhiesus all identical ENSMMOGOOO000001711
Cat no homologue
Mousze all identical ENSMUSGO0000022952

(explain’

sequence

CTGCATGGATTCCATGTICATGAGTTTGEAGATAATACAGE

tcatGAGT

atgalGTT

aa alignmeant

A7 IKGLTEGLHGFHVHEFGDNTAGCT
A IKGLTEGLHGFRVHEFGDNTAGC
4?IKGLTEGLHGFI?HEFGDNTAGC
4?ITGLTEGLHGFI?HDFGDNTQGC

47 ITGLTEGUHGFNVHQTGDNTOGE

documentation

GCATGGATTCCATGTTCATGAGTTTGRAGATAATACAGCA:




) sOD1H47R [MT] - Mozilla Firefox

Muta

[ ]

=101 ]

mutation t(sting

Alteration SOD1H47R

Prediction

sSummary

anahysed issue
name of alteration
HGMC symbol
Ensembl transcript ID
LIniProt peptide
alteration type
alteration region

disease causing Model: simple_aae, p (probability): 0.999999345096013

» amino acid sequence changed
» protein features (might be) affected
» splice site changes

analysis result
SODTH4TR

5001
EMSTOO000270142
FOO441

single hase exchange
CDE

alteration on nucleotide level A=G

cading sequence (D3
position

Afchanges

frameshift

ShHPs

splice sites

conservation
protein lewel for non-synonymous
changes

140

H4TR Score: 0.79 explain scoreiz)

wi: 08500 f mu; 0.9286 (marginal change

no
ho SKPs in altered region found
effact aDMA SCOre
pasition
Accincreased 4243 wi 0,31 fmu; 0.44
Acc marginally 4245
increased - hot scared)
species match gene
Humarn
mutated not conserved
Chinp all identical ENSPTRGOO0000013547
Flhiesus all identical ENSMMOGOOO000001711
Cat no homologue
Mousze all identical ENSMUSGO0000022952

(explain’

sequence

CTGCATGGATTCCATGTICATGAGTTTGEAGATAATACAGE

tcatGAGT

atgalGTT

aa alignmeant

A7 IKGLTEGLHGFHVHEFGDNTAGCT
A IKGLTEGLHGFRVHEFGDNTAGC
4?IKGLTEGLHGFI?HEFGDNTAGC
4?ITGLTEGLHGFI?HDFGDNTQGC

47 ITGLTEGUHGFNVHQTGDNTOGE

documentation

GCATGGATTCCATGTTCATGAGTTTGRAGATAATACAGCA:




) sOD1H47R [MT] - Mozilla Firefox

=101 ]

Mutz
e mutation t(sting

Alteration SOD1H47R

Prediction disease causing Model: simple_aae, p (probability): 0.999999345006013  (auplain)

sSummary
» amino acid sequence changed

» protein features (might be) affected

anahysed issue
name of alteration
HGMC symbol
Ensembl transcript ID
LIniProt peptide
alteration type
alteration region

» splice site changes

analysis result
SODTH4TR

5001
EMSTOO000270142
FOO441

single hase exchange
CDS

alteration on nucleotide level A=G

cading sequence (D3
position

Afchanges

frameshift

ShiPe

splice sites

conservation
protein lewel for non-synonymous
changes

140

H4TR Score: 0.79 explain scoreiz)

no

na ShIPe in altaran rnr_winn frnnn

effact aDMA
pasition

Accincreased 4243

Acc marginally 4245

increased

species match

Humarn

mutated not conserwved

Chinp all identical

Rhesus all identical

Cat no homologue

Mouse all identical

Score

wi 0,31 fmu; 0.44

wi: 08500 f mu; 0.9286 (marginal change

- hot scared)

gehe

ENSFTRFO0000013547

ENSHMMOG00000001711

ENSHMUIFO0000022952

sequence

CTGCATGGATTCCATGTICATGAGTTTGEAGATAATACAGE

tcatGAGT

atgalGTT

aa alignmeant

A7 IKGLTEGLHGFHVHEFGDNTAGCT
A IKGLTEGLHGFRVHEFGDNTAGC
4?IKGLTEGLHGFI?HEFGDNTAGC
4?ITGLTEGLHGFI?HDFGDNTQGC

47 ITGLTEGUHGFNVHQTGDNTOGE

documentation

GCATGGATTCCATGTTCATGAGTTTGRAGATAATACAGCA:




) sOD1H47R [MT] - Mozilla Firefox

conservation
protein lewel for non-synony mous
changes

protein features

length of protein
Af seguence altered

position of stopcodon inwt/f
mu DS

position (AA) of stopcodon in
wi f mu AA sequence

conseration
nucleatide level for all changes - no

<eonna nn to nom

increased

e

Human

mutated

Chinp
Fhesus
Cat
Mouze

Chicken

¥enopus
Zebrafish

Fugu

Elegans

Drosophila

start

(a3
4
LY
Th

123

120

124

135

143

147

147

end

(23
a0
a4y
143

123

132

134

138

149

147

147

e e b

not
all
all
no h
all
all
all
all
all
no h
all

feature

conserved
identical
identical
omalague

identical
identical
identical
identical
identical
omologie

identical

details

STRAMND

METAL

SHEAMND

- hot scared)

Pty

ENSFTRFO000001 3547
ENSHMMUG00000001711

ENSHUS 00000022982
ENSGALGOOOOO0L 5544
ENSXETF00000007350
ENSDARGOO000043548
ENSTREUGO0000005179

FEomOO03462

Copper;, catalytic.

MoD_RES ME-acetyllysine.

STRAMD

MUTAGER E-=01: Abaolishes dimerization; when associated with E-a0 and E-51.

HELIX

STRAMD

MUTAGEM C-=5; Enhances formation of fibrillar aggregates in the absence of bound zine;

A sl ot

=101 ]

AT IKGLTEGLHGFHVHEFGDNTAGCT
A7 IKGLTEGLHGFRVHEFGDNTAGC
4'?IKGLTEGLHGFIVHEFGDNTAGC
4TITGLTEGLHGFI‘FHDFGDNTQ GC

A7ITGLTEGQH G]?I‘?HIJY[}D NTOQGC
43I TGLSDGDH G]?I‘II{E FGDNTNGC
46IYGLTDGKHGFIIHEFGDMTHGC
A7ITGLTPGEH G]?I‘IIIA FGDNTNGC
69IKGLTPGEHGFI?HEFGDNTHGC

475 CGI,AP(GI,H[}FIYIHE FGDNTNGC

when associated with 5-7; 5-58 and 5-112.

DISULFID

Protein of normal length (unless alteration is in UTR..)

yes

4651 46

155115

5

5

species

Human

mate

h

gene

EE]

alignment

lost

lost

mignt get 1ost (downstream of
altered splice site)

might get last {downstream of
altered splice site)

might get last (downstream of
altered splice site)

might get last (downstream of
altered splice site)

might get last (downstream of
altered splice site)

might get lost (downstream of
altered splice site)

might get lost (downstream of
altered splice site)

might get lost (downstream of
altered splice site)

236 GCATGGATTCCATGTTCATGAGTT




Vergleich mit ahnlichen Programmen

100%
90%

80%

70%
60%
50%
40%
30%
20%
10%

0%

MutationTaster SNAP Panther Pmut PolyPhen1 PolyPhen2 HV PolyPhen2-HD

richtige Vorhersagen

1200 Einzelaminosaurenaustausche
600 bekannte Krankheitsmutationen vs. 600 validierte Polymorphismen
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MutationTaster2

mehr Tests fur 'stille' Mutationen

* Integration von TGP, HapMap & ClinVar

* richtige Vorhersagen: ~90% uber alle Modelle
* ca. 0,3 s/ Variante

* Training mit TGP & HGMD (ca. 6M Varianten)

< CHARITE uNIVERSITATSMEDIZIN BERLIN



MutationTaster2: QueryEngine

Hochladen von VCF-Dateien

Einstellen von Filteroptionen
(TGP, hom/het, Regionen)
parallele Prozessierung der Daten

Portal zur Auswertung der Ergebnisse

< CHARITE uNIVERSITATSMEDIZIN BERLIN



= documentation | FAQs

mutation t  sting e oo

' = QuervEngine
= other applications | team

QueryEngine

We offer automated MutationTaster analysis of variants from MNext Generation Sequencing projects. Variants must be in VCF format and refer to GRCh3T { hg19.
After your WCF file has been analysed, the link to download the results (archived as .zip) will be send via E-mail to you. For this reason, you have to provide a
valid E-mail address. Look up more details in the documentation.

VCF file [ Browse... | | clear input |
Please zip or gzip large files!

Format:
#CHROM  BOS ID REF ALT {QUAL FILTER INFO FORMAT SAMPLE
ehel 10198 . & c 4.77 . DE=2 ;AF1=0, 50037 CI95=0.25,0.75;084=1,0,0,1;40=60 ;FQ=-3.1;F%4=1,1,1,1 GT:PL:DP:G0 O0FLl:33,0,26:2:30

(tab delimited} The coordinates must refer to GRCh3T (also called hg18).

Project name

E-mail address

no HTML files (faster)
Analysis seftings
search for homozygous variants [] yes l.'E‘.-.u analyse complete WCF
. ) analyse only exonic varants (20 bp intronic flanking)

search for compound heterozygous variants [] yes O analyse only the following regions

. . ) . () exclude the following regions
combine neighbouring variants [] yes
filter against TGP homozygous in |4 | or more TGP samples

heterozygous in {20 | or more TGP samples |

MINIMuUMm coverage [4 | Format:



Mutati

Statistics

analysable alterations

...in TGP
...outside genes

alterations analysed
MT cases

type without_aae
type simple_aae
type complex_aae
type nia

prediction disease causing
prediction polymorphism

prediction polymorphism_automatic
prediction nfa

genes hit (except HapMap/TGP)
...NON-8YNCNYMOoUs

...disgase causing

...disease causing, NoN-SyNonymMous

120769

0
366

120403
444618

134110
165103
142365

3040

245061
186279
238
3040

2532
2466
2305

DM_SNP - explore the results

Display / filter / export data

sort & group hide get the data
® sort & group by prediction | model | gene symbol silent alterations dis mav
_ sort & group by prediction | model | gene symbol | variation [ all predicted polymorphisms
_ sort by these attrbutes known polymorphisms {| 5000 results per page)
1 =

] prediction problems

2: 2

———  export as TSV |

Show alterations which

+ had input problems « were filtered out (TGP)
» could not mapped to a transcript » could not be predicted

documentation

Query GeneDistiller

call GeneDistiller for all...

[ disease-causing mutations ]

Mmon-5yNoOnyYmous
disease-causing mutations

non-synonymous alterations
(excl. known polymorphisms)




Mutati

chromosome

12

22

22

22

22

22

position

9232351
43083410
43089410
43089410
43089207
43089207
43089207
43089206
43089206
43089206

43089302

genesymbol pred_index

AZM

AAGALT

A4GALT

A4GALT

AAGALT

A4GALT

AAGALT

A4GALT

A4GALT

A4GALT

A4GALT

disease_causing

disease_causing

disease_causing

disease_causing

polymorphism

palymorphism

polymorphism

palymorphism

palymarphism

palymorphism

palymarphism

MT results

model

complex_aae

complex_aae

complex_aae

probability
9

0.684585

0.684585

0.684585

0.604124

0.604124

0.604124

0.993014

0.993014

0.953014

0.600435

back to overview

alt_type
single
base
exchange

single
base
exchange

single
base
exchange

single
base
exchange

single
base
exchange

single
base
exchange

single
base
exchange

single
base
exchange

single
base
exchange

single
base
exchange
single
base

AAE
Ce72Y

M183K

M183K

M183K

P2515

P2518

P2515

A9V

snp_id
1800433

74315453

74315453

74315453

28940571

28540571

26340571

allele_ref allele_alt f_ClinVar

c

T

documentation

features

splicing affected;

protein features
affected

splicing affected;

protein features
affected

splicing affected,

protein features
affected

splicing affected;

protein features
affected

protein features
affected

protein features
affected

protein features
affected

protein features
affected

protein features
affected

protein features
affected

splicing affected;

protein features

coverage gtifreq(var)

154

154

154

154

154

154

154

154

154

154

154

het

het

het

het

het

het

show next
filename

1
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Ausblick & Visionen

* Filterung nach Vererbung / Status
* Krankheits-Datenbank

* weitere Polymorphismen-Datenbanken

* eigene Datenbank via MT?

< CHARITE uNIVERSITATSMEDIZIN BERLIN



Danke furs
Zuhorent!
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