Semmelweis Egyetem / Elettani Intézet / Budapest

Bioinformatika e€s genomanalizis az
orvostudomanyban

Tobbsz0Oros szekvencia illesztés

Cserzo Miklos
2018



Semmelweis Eqyetem / Elettani Intézet / Budapest

A mai eléadas s

A tobbszor0s illesztes biologiai jelentOsege
A problema komplexitasa

>
>
> Progressziv modszer
> Iterativ modszer

>

Globalis modszerek
> Genetikus algoritmus

> ,szimulalt dermedes”

> Kapcsolodo adatbazisok
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Aminosavak helyettesitese

> Egy elrontott aminosav csere tonkre teszi  ge
a feherjét

> Akar szekvenciadlisan 85%-ban elterd | 7
feherjek szerkezete is lehet azonos

> Bizonyos aminosavak a szerkezet
bizonyos pontjain bizonyos mertékben
helyettesithetik egymast

> Mas pontokon mas szabalyok érvenyesek
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A tObbszoros illesztes jelentosege k‘?}

> Az illesztés soran lathatova valnak a
szekvenciak konzervalt es nem konzervalt
részei

> A szerkezet es funkcid szempontjabol
mindket resz fontos, csak maskepp

> ,,Two homologous sequences whisper ... a
full multiple alignment shouts out loud.” A.

Lesk
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RLAO_PYRKO MAHVAEWKKKEVEELANIIKSYPVIALVDVAGVPAYPLSKMRDKLR- GKALLRYSRNTLIE LATKRAAQE LGOPELE
RLAO HALMA MSAESERKTET IPEWKQEEVDAIVEMIESYESYGYVNIAGIPSROLGDMRRD LHGT - AELRVSRNTLLE RALDDYD
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RLAO_THEVO MRKINPKRKE IVSELAQD ITKSKAVAIVDIKGVRERQMOD IRAK NRDK - ¥KIKVVRKELLFKALDS IND- - - ~EKLT
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A problema komplexitasa k—?}

> 3 szekvencia eseten illesztofeliilet helyett
illesztotérfogat ( 1000° fehérjékre)

> N szekvencia eseten N-dimenzios absztakt
tér Len™N*1 — ezen még lehet segiteni

> Dinamikus programozas:
> Nem kell a teljes illesztoOfeliilet — elég egy sor
> Memoriatakarekos

> Viszont tobbszor kell atszamolni az
illesztofeliiletet — futasi ido hosszabb
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Tovabbi bonyodalmak S

> Hany esetet kell vizsgalni egy-egy elemi
lepésben?
> Minden oszlop bettik es betoldasok kombinacioja

> Betl: 1, betoldas: 0
> A lehetOségek szama: 2"-1

> Heurisztikus megoldas:
> Nem vizsgal meg minden lehetOseget

> Nem garantalt, hogy a legjobb megoldast talalja
meg

> Eljut egy eleg jo megoldashoz — gyorsan
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g
Progressziv (hierarchikus) modszer

> A bemeno szekvenciakat paronkent illesztjiik
(N-W szerint, n*-tel aranyos)

> Filogenetikai fat epitiink ez alapjan
> Kivalasztjuk a ket legkozelebbi rokont

> Ehhez egyesével hozzavessziik a tobbi
szekvenciat

> A hasonloktol haladunk a tavoli rokonok felé

> Az egyszer mar illesztett részt nem
piszkaljuk
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Az eljaras menete

Bemeno Illesztés  Rendezés Tobbszoros
adatok . Cgirke — » Ember I1llesztes
> Eger > Csirke — Egér m—r '
> Ember ember S Kutya
> Kukac > Csitke— 00
Kut kukac
> Rutyd > Kukac
> Maj()m ........
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A Clustal csalad

> Letoltheto: http://www.clustal.org/

> Windows, Mac és Linux verzioban is
> Ugyanott dokumentacio, tutorial stb..

> Vagy web-en keresztiil elerheto:
http://www.ebi.ac.uk/Tools/msa/clustalw2/

> Nem kell helyi gepre feltenni, de
megkotesekkel lehet csak hasznalni
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. Clustal: Multiple Sequence Alignment
Sfl Multiple alignment of nucleic acid and protein sequences

CLUSTAL CLUSTAL

Clustal Omega ClustalW/ClustalX

s Latest version of Clustal - fast and scalable (can align hundreds of » "Classic Clustal"
thousands of sequences in hours), greater accuracy due to new HMM « GUI (ClustalX), command line (ClustalWV), web server versions available
alignment engine = Can align proteins, DNA, RNA

s Command line/web server only

+ Can currently only align protein sequences

Valid XHTML and Valid CSS | Viewable With Any Browser | Last modified on 08/04/2011 11:20:49
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Edit View History Bookmarks Tools Help
Mozilla Firefox Start Page ® @) ElettaniIntézet | Semmelwei: ® | ) Clustal Omega, ClustalW an: % ClustalW2 < Multiple Sequer %

(E:‘ &  https://www.ebi.ac.uk/Tools/msa/clustalw2 Ed

# EMBL-EBI Services Research Training Industry About us Q,

ClustalWw2

Input form ‘ Web services ‘ Help & Documentation =3Share

ools = Multiple Sequence Alignment = Clustal\W2

EMBL-EBI to be HTTPS by default from 1st October

On the 1st October the majority of services hosted on www ebi ac uk will be served over HTTPS by default Services that are becoming HTTPS by default will
automatically redirect users accessing the site on insecure HTTP URLs to secure HTTPS URLs.
Users of EMBL-EBI services may wish to update links, bookmarks or API clients to use the HTTPS URLs.

ClustalW2 is a general purpose DNA or protein multiple sequence alignment program for three or more sequences. For the alignment of two sequences please instead
use our pairwise sequence alignment tools.

Please Note

The ClustalW2 services have been retired. To access similar services, please visit the Multiple Sequence Alignment tools page. For protein alignments we recommend
Clustal Omega. For DNA alignments we recommend trying MUSCLE or MAFFT. If you have any questions/concerns please contact us via the feedback link above.

EMBL-EBI :: Services Industry About EMBL-EBI

By topic Publications Train at EBI Members Area Contact us

By name (A-7) Research groups Train outside EBI Workshops Events

Help & Support Postdocs & PhDs Train online SME Forum Jobs
Contact organisers Contact Industry News

= [ 3
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u ClustalW Server

%Y,
~
X ClustalW2 < Multiple Seq... * |
(-

Clustal Omega < Multipl...
h.embnet.org

£
7
x | T-Coffee Server x | DIALIGN: home
T TAE

x | MUSCLE: multiple sequence a...

wB 9 3 A B
ClustalW

Valid format for input is: FASTA(Pearson)
max number of sequences = 30
max total length of sequences = 10000

Help page

More information on Clustal home page

Scoring matrix: Gonnet

10 Extending gap penalt
ap penalty: 10

Separation gap penalty
Output format

Clustal

Output order

| Run Clustalw | | Clear Input

SIB Swiss Institute of Bioinformatics | Contact

& Back to the Top
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A Gonnet matrix
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A T-Coffee csalad

Honlap: http://tcoffee.crg.cat/

Letoltheto, de csak Linux rendszerre
A honlapon szerver szolgaltatas is elerheto

vV VWV VYV V¥V

Van lehetOseg az Osszes lehetseges parameter
allitasara

> FO elteres: kepes mas programok illeszteseit
kombinalni

> Felhasznalhato szerkezeti informacio is

Bioinformatika és genomanalizis az orvostudomanyban - 4 15
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Az algoritmus

> A bemeno0 szekvenciakat paronkent illesztjiik

> Ebbol , konyvtarat” készitiink: ez az egymasnak
megfelel0 aminosavak listaja

> Az igy kapott lista-elemekhez sulyokat rendeliink

> Bovitjuk a listat: egy harmadik szekvencian
keresztil is Osszetartozik a két aminosav?

> Ha igen, megnoveljiik az eredeti sulyfaktort
> Az illesztes a sulyfaktorok alapjan kesziil

Bioinformatika és genomanalizis az orvostudomanyban - 4 16
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0"
v } ,P” konzervalt A.A.

eger

Konyvtari bejegyzés: csirke(i) — eger(j) sulyozas: W(csirke(i),eger(j))=L

A konyvtar Kiterjesztese:
0"
oK

V]
Ic*

_— — egér I | EEE—

S I pep—
\

kukac = —

W’ (csirke(i), kukac(k)) W”(egér(j), kukac(k*))
k=Kk*?
W” a kisebb a kettd koziil
W + WII
Stb..
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Progressziv illesztes

> A szekvenciakat paronkent illesztjiik
> El0szor a leginkabb hasonlokat vessziik
> A tavolabbi rokonok fele haladunk

> Az illesztofeliletet a sulyozo faktorok adjak

Bioinformatika és genomanalizis az orvostudomanyban - 4 18
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A modszer tulajdonsagai ’&?}

> TObb szekvencia-illsztest is fel lehet
hasznalni (lokalis es globalis eredmeényt is)

> Az egyes eredmenyek nem feltetlentil
vannak 0sszhangban egymassal

> Ilyenkor gy0zzon a jobb (a nagyobb sulyt)

> Pontosabb eredmenyt ad ClustalW-nal, es
eleg gyors is

Bioinformatika és genomanalizis az orvostudomanyban - 4 19



Edit View History Bookmarks Tools Help

Semmelweis Eqyetem / Elettani Intézet / Budapest

& Mozilla Firefox Start Page

& Telefonkdnyv | Semmelwei x

T COFFEE

NENSIS Dy
() Clustal Omega, ClustalW = %

4
&

0, y
oy 1TPNS

ClustalW2 < Multiple Sequ. % u ClustalW Server

T-COFFEE Multiple Seque

- <

*Be ¢ A3 1769

Home History Tutorial References Contacts Projects Download

T-Coffee
Alignment

A collection of tools for Computing, Evaluating and Manipulating Multiple Alignments of DNA, RNA, Protein Sequences and Structures
T-Coffee  Aligns DNA, RNA or Proteins using the default T-Coffee
M-Coffee

Aligns DNA, RNA or Proteins by combining the output of popular aligners
SARA-Coffee

Aligns RNA sequences using predicted secondary structures
Aligns RNA sequences using tertiary structure

Aligns protein sequences using structural information

Aligns distantly related proteins using homology extension (slow and accurate)
Pro-Coffec

Align Proteins using Homology Extension against Reduced Databases
Accurate

Aligns homologous promoter regions

Combine

Evaluation

Automatically combine the most accurate modes for DNA, RNA and Proteins (experimental!)
Combines two (or more) multiple sequence alignments into a single one

Evaluates your Alignment and outputs a Colored version indicating the local reliability.

Evaluates Multiple Sequence Alignment using structural information with APDB and iIRMSD

Allows fine-grained structural clustering of a given group of related protein domains
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; ‘\ﬁ\‘lNSIS Dy,
) 5
S i C
() Clustal Omega - fast, accur.., ® | ClustalW2 < Multiple Sequ... * |
* tcoffee.crg.cat/appsiteoffe

Clustal Omega < Multiple .. * | “- T-Coffee Server

T COFEEE

History Tutorial References Contacts Projects Download
T-Coffee

Aligns DNA, RNA or Proteins using the default T-Coffee

Sequences input

Sequences to align
ck here to use the sample file

- OR - Click here to upload a file

Your email address

Centre for Genomic Regulation

Back to top
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() Clustal Omega - fast, accur.., ® | ClustalW2 < Multiple Sequ... * | Clustal Omega < Multiple .. *® T-Coffee Server

6 ':.'"-.*.crg‘cat5.'.:-'.:'"*.-.." =
Methods

Pairwise Structual Methods sap_pair [l TMalign_pair mustang_pair

Multiple Methods pcma_msa mafft_msa clustaw_msa [ dialigntx_msa [l poa_msa
muscle_msa probcons_msa t_coffee_msa amap_msa kalign_msa
fsa_msa probconsRNA_msa mus4_msa

Pairwize Methods best_pairdprot [l fast_pair [l clustalw_pair [l lalign_id_pair [C] slow_pair

proba_pair

Qutput options

Alignment format score_html ¥ clustalw_aln pir_aln pir_seq gcg
¥| fasta_aln score_ascil msf_aln ¥ phylip score_pdf

upper
Residue number  off
outorder  input

Alignment length 80

Your email address
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Clustal Omega < Multiple .. % Tutorial | T-Coffee Server

ClustalW2 < Multiple Sequ... *

() Clustal Omega - fast, accur.., ®

(' crg.cat
Tutorial

T COFFEE

Get started with T-Coffee web server

A short introduction using this web site

1. Choose your T-Coffee flavor
T-Coffee can align protein sequences as well as DNA/RNA sequences, also different modes are available

In the main page choose the T-Coffee mode according your requirements.

T-Coffee
A coflection of tools for Computing, Evaluating and Manipulati
Protein Sequences and Structures

Alignment
Y SoCurale if your Sequences

Aligna proteins using homalogy extension. This made ls a bit skower but vary sccurate for distantly related

protedns.
ows the portion on

Aligrs DNA, RNA or Prot
popular aligners. The output show:

g DNA, RNA or P
which they agres.
Aigns ANA sequences using pradicted secondary structures

Gombines two {or mare) mulipla saquence aignments into a single one.

ndicating the local redabiity

Evaluation
nation with APDB and iRMSD.

Useful links

+
- matrix
Projects

References Contacts
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A DIALIGN rendszer LN ¢

> Honlap: http://dialign.gobics.de/

> LetOlthetO Linux rendszerre
> Web-en keresztiil is hasznalhato

> Ugyanott elerhetoO: interaktiv illeszteés
megjelenito

> Feherje es DNS szekvenciat is kezel

Bioinformatika és genomanalizis az orvostudomanyban - 4 24


http://dialign.gobics.de/

Semmelweis Eqyetem / Elettani Intézet / Budapest

Hogyan mukodik

> Rovid, toldas nelkiili szakaszokat keres
> BEzek adjak majd az illsztes vazat

> A talalt szakaszok nem feltetleniil kepesek
konzisztens illesztést adni

» Ki kell dobni az inkonzisztens szakaszokat

> A tobbi horgony-pontokat jelol ki az
illesztésben

> A horgony-pontokbdl kiindulva illesztiink

Bioinformatika és genomanalizis az orvostudomanyban - 4 25
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S6
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DIALIGN: home

References | T-Coffee Server

File Edit View History Bookmarks Tools Help
ClustalW2 < Multiple Sequence Align...

() Clustal Omega, ClustalW and Clustal...
gobics.de
University of Gottingen | Faculty of Biology | Inst. of Microbiology and Genetics | Dep. of Bicinformatics

DIALIGN [home]

Dialign 2.2.1 - Welcome
This is the new home page of the DIALIGN multiple-alignment program at Géttingen Bioinformatics Compute Server (GOBICS)

If you use DIALIGN, please cite this paper:
L. Al Ait, Z. Yamak, B. Morgenstern (2013)
DIALIGN at GOBICS - multiple sequence alignment using various sources of external information

Nuc. Acids Research 41, W3-W7
Several versions of DIALIGN are available online at GOBICS:

Anchored DIALIGN
Multiple sequence alignment with optional user-defined constraints

CHAOS-DIALIGN

Pair-wise and multiple alignment of genomic sequences using CHAOS and DIALIGN.
Alignments can now be visualized using the new tool ABC

DIALIGN-TX
Greedy and progressive approaches for segment-based multiple sequence alignment

DIALIGN-PFAM
Integration of PFAM hits in the alignment procedure
In addition, the latest version of DIALIGN is available for download.
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Szunet
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[terativ eljarasok

> A progressziv eljarasban az egyszer mar
elfogadott illesztes nem modosul

> Ha egy hiba bekerul egyszer, az benn is
marad

> Esetleg meég tovabbi hibakat okoz

> Az itarativ modszerek feliilvizsgaljak a mar
illesztett reszeket is

> lgy javitjidk a végeredményt
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A MUSCLE eljaras v

> Honlap: http://www.drive5.com/muscle/

> Web szolgaltatas az EBI feluileten keresztiil
> Letoltheto Linux és Windows valtozatban is
> Boséges dokumentacio elerhet6 a web-en

> A program szoveges feliileten keresztul
hasznalhat6
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Az algoritmus

A folyamat 3 fazisban mukodik:

> Vazlatos illsztés:
> K-mer szavak alapjan szamolt tavolsag-matrix
» Vazlatos szarmazastani fa

> Progressziv illesztés
> Finomitott illesztes:
> Az illesztés alapjan szamolt tavolsag-matrix

> Finomitott szarmazastani fa

> Finomitott progressziv illesztés
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[terativ finomitas S

> A fa egy agat eltoroljuk

> A ket részt kiilon hasznalva 1j illesztest
készittink

> Kombinaljuk a két illesztest

> Ha javult az illeszteés, megtartjuk az
eredmenyt es 4j ciklust kezdiink

» Addig csinaljuk, amig nem javul tovabb
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1.1 k-mer 1.2
counting [ [ | | UPGMA

e

1.3 progressive
ailgnment

unaligned

SEUENCES k-mer distance TREET
matrix D1

2.1 compute
%ids from MSAT

——— Kimura distance
—_— — matrix D2
2.3 progressive /

alignment TREEZ

MSAZ 2.2 UPGMA

No,
delete

3.3 re-align
3.2 compute  profiles

Subtree profiles

——
MSA a4 @ =—

save
?
score betler: MSAS
3.1 delete
edge fram TREEZ2

giving 2 subtrees
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Edit View History Bookmarks Tools Help

Meozilla Firefox 5t- % | & Telefonkdnyv |5 ® | () Clustal Omega, © % ClustalW2 < Mult % u ClustalW Server % T-Coffee Server % DIALIGM: home % | MUSCLE

driveS.com Search wB ¥ & B

MUSCLE

MUSCLE is one of the most widely-used methods in biology. On average. MUSCLE is cited by
ten new papers every day.
Google scholar

MUSCLE is one of the best-performing multiple alignment programs according to published
benchmark tests, with accuracy and speed that are consistently better than CLUSTALW.
MUSCLE can align hundreds of sequences in seconds. Most users leamn everything they need
to know about MUSCLE in a few minutes—only a handful of command-line options are needed
Documentation to perform common alignment tasks.

Downloads

There are two papers. The first (WAR) introduced the algonthm, and is the primary citation if you
use the program. The second (BMC Bicinformatics) gives more technical details, including
USEARCH descriptions of non-default options.

Ultra-fast sequence analysis

Edgar, R.C. (2004} MUSCLE: muttiple =eguence alignment with high accuracy and high throughput
- . 40-1 ’250,( BLAST Nucleic Acids Res. 32(5):1792-1797 [Link to PubMed].

1-1,000x co-HIT Edgar, R.C. (2004} MUSCLE: a muttiple seguence alignment method with reduced time and space complexity

BMC Bioinformatics, (6) 113 [Link to Publled
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Tovabbi modszerek NS

> Iteracios eljarasok:
> Genetikus algoritmus
> Szimulalt dermedes (simulated annealing)
> Az egesz illesztes valtozik, semmi sem
rogzitett
> A globalis megoldas a cé€l

> Nagy szamitasi kapacitast igenyel
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Genetikus algoritmus k‘?}

“biologiai analogia”

> Letrehozunk veletlenszra valtozatokat -
szulok

> Ezeket egymassal kombinaljuk - utédok

> Tovabbi véletlenszri valtoztatasok — mutacio

> Kivalasztjuk a legjobbakat — szelekcio

> Ezek lesznek a sziillok a kovetkezo ciklusban
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,,szulok”

,utodok”

kivalasztas
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kivalasztas

,tulélok”
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Szimulalt dermedés &

“fizikai analogia”

“telmelegitjuk” a rendszert

Hagyuk “kihtilni”

A rendszer “megdermed”

Beall a fazisatmenet — “kikristalyosodik”

Megint “felmelegitjiik”, de most nem annyira
Stb. ..

>
>
>
>
>
>
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Tobbszoros illesztés esetén

> A szekvenciakat =00 @2z o———= i —
telerakjuk betoldassal —— e ———-

> Kis adagokban I
elvessziik a felesleges - ot
betoldasokat S —

> Ha az illesztés mar —
nem javul tovabb, S —————
visszatesziink egy —_ -
adag betoldast. Stb.. e ———
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EllenOrz0 adatbazisok k—;}

> Sok lehetoség — zavardan sok megoldas
> Melyik a , legjobb™?
> Minden szerz0 sajat teszteket kozol

> Szikseg van egy kozos 0sszehasonlitasi
alapra

> Tobb ilyen is van...
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A BALiIBASE adatbazis S

> Kifejezettem tobbszoros illesztések
kibrobalasara es minositesere kesziilt

> 10 kategoriaban ad meg elore elkeszitett
referencia illszteseket

> A legtobbhoz elérheto a szerkezet is

> Az illeszések kézzel kesziltek

> Az adatok szabadon letolthetok:

http://Ibgi.fr/balibase/
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Edit View History Bookmarks Tools Help

Mozilla Firefox S & Telefonkonyv | Q) Clustal Omega, ClustalW2 < Mu u ClustalW Server T-Coffee Server DIALIGN: home MUSCLE Bl Welcometo

D Ibgifr € € w8 ¥+ 4

Welcome to BAIIBASE 4

download the whole benchmark by html

'Reference 1: | [ Reference 1: | Reference 2: Reference 3: Reference 5: References 6,7,8 "Reference 9: | Reference 10

length length

= = & _ B FE

Repeat
Transmembrane
Circ. permutation

2renc [
variability, variability, | orphans | | sub-families i ‘ insertions linear motifs mixed

¥

NG pmb!i?m with an alignment o contactJulié'mms;ﬁ' :

pryblem with,the web site : contact M
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Reference 1

medium, <25% identity

short, <25% identity
1bbt3 foot-and-mouth disease wvirus
1sbp sulfate binding protein
S5H3 1lhavi hepatitis proteinase
myb dna-binding domain 1nky uridylate kinase
IEpressor Zh=sdA 3 Alpha, 20 beta-hydroxystercid dehydrogenase
pE¥tu$5%5 toxin 2pia phtalate reductase
ublquitin 3grs glutathione reductase

t?}tCﬂlﬂ ] kinase protein kinase
thioredoxin

short, 20%=40% identity medium, 20-40% identity

high mobility group protein ribozomal protein 11

homeodomain rhinovirus 16 coat protein
factor h glucosamine &6-phosphate synthase
high-potential iromn-sulfur protein lactate dehydrogenase

5H2 alpha tricosanthin
immunoglobulin PFc fragment glutathione

cardiotoxin
cytochrome &
cytochrome c3
cytochrome c

anthranilate isomerase
tonin
anhydrase

short, »>35% identity medium, >35% identity

toxin II i triose phosphate isomerase
cold shock protein superoxide dismutase
ferredoxin [2fe-2s] elastase

immunophilin lectin

hiv-1 protease
serine protease
plastocyanin
ferredoxin
hemerythrin
ribonuclease

papain

phenylalanyl-trna synthetase
serine protease

thymidylate sythase
adenylate kinase

gerine protease
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Alcsaladok gyvenge homologiaval

mylk dna-kbinding domain
repressor

2pia
kinase

long

laj=A

1pami
1ped
2myr
4denl
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A terminalisokon talnyulo vegek LRV

Reference 4 - Extensions

1ckah H3
lo=p najor oo hock protein
ldyni trin | wlogy domain

11kl
1mfa
1pfc
1pysA
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Hosszu betoldasok kozépen

- Imsertions

lapg
1thml
1thm2
2cbha

* 1769 *
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kringle

dead

trk yroteir

ktn+trk K ) Trk& potassium uptake protein
faa

1rr

ion
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Transzmembran szekvenciak

Reference 7 - Transmembrane Sequences

79
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Peldak cirkularis permutaciora

ircular Permutations

80
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SABmark adatbazis

> A teljes protein univerzumot lefedi
» Csak 25 szekvenciat tartalmaz csaladonkeént

> “alkonyzona”-gyijtemény — nagyon alacsony
fokta rokonsag

> “nagycsalad”-gytjtemeny — kicsit nagyobb foku
rokonsag

> A gyljtemenyek szandekosan tartalmaznak nem
odaillo szekvenciakat

> http://bioinformatics.vub.ac.be/databases/databa
ses.html
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Vrije Universiteit Brussel

Research People Software | [ Publi

SABmark - Sequence and structure Alignment Benchmark

SABmark is designed to assess the performance of both multiple and pairwise (protein) sequence
alignment algorithms, and is extremely easy to use. To download it, go to the bottom of the page, or
just view the manual. A short description of the database is given below, and will soon also be
published in Bioinformatics.

Currently, the database contains 2 sets, each consisting of a number of subsets with related
sequences. It's main features are:

- Covers the entire known fold space (SCOP classification), with subsets provided by the ASTRAL
compendium

- All structures have high guality, with 100% resolved residues

- Structure alignments have been derived carefully, using both SOFI and CE, and Relaxed Transitive
Alignment

- At most 25 sequences in each subset to avoid overrepresentation of large folds - Automated
running, archiving and scoring of programs through a few Perl scripts

The Twilight Zone set is divided into sequence groups that each represent a SCOP fold. all sequences
within a group share a pairwise Blast e-value of at least 1, for a theoretical database size of 100
million residues. Sequence similarity is thus very low, between 0-25% identity, and a (traceable)
common evolutionary origin cannot be established between most pairs even though their structures
are (distantly) similar. This set therefore represents the worst case scenario for sequence alignment,
which unfortunately is also the most frequent one, as most related sequences share less than 25%
identity.

The Superfamilies set consists of groups that each represent a SCOP superfamily, and therefaore
contain sequences with a (putative) commaon evolutionary origin. However, they share at most 50%
identity, which is still challenging for any sequence alignment algorithm.

Frequently, alignments are performed to establish whether or not sequences are related. To
benchmark this, a2 second version of both the Twilight Zone and the Superfamilies set is provided, in
which to each alignment problem a number of false positives, i.e. sequences not related to the
original set, are added.

Database specifications:

- Current version: 1.65 (concurrent with PDB, SCOP and ASTRAL)

- Twilight Zone set (with false positives): 209 groups, 1740 (3280) sequences, 10667 (44056) related
pairs

- Superfamilies set (with false positives): 425 groups, 3280 (6526) sequences, 19092 (79095) related
pairs
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Tovabbi adatbazisok

> HOMSTAD:
http://mizuguchilab.org/homstrad/

> OXBENCH:
http://www.compbio.dundee.ac.uk/
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u ClustalW Server | ClustalW2 < Mu... | Clustal Omega ... | ' T-Coffee Server | DIALIGM: home | MUSCLE: multiples.. ‘ Bl Welcome to BA.. ‘ Vrije Universiteit Bru... | HOMSTRAD

tardis.nibio.go.jp/homstrad/ Search wB 9 3 #

Osaka server at the National Institutes of Biomedical Innovation, Health and Nutrition (preferred)

(Cambridge server at the University of Cambridze no longer available)

VA

HOM TRAD

Homologous Structure Alignment Database

[ Search | Browse Families | Software | Information | Home ]

1032 families / 3454 structures {14498 single-member families)

What' )
What's new updated on 28 Sep 2015

How to access

® Browse Families

® Keyword Search
Search words:
| Search H Clear |

® Quick blast search
e FUGUE search (more sensitive, slow)
e Download data
Related software
e JOY -- protein sequence-structure analysis and annotation

® FUGLUE -- Protein homology recognition using environment-specific amino acid substitution tables

o COMPARER -- multiple structural alignment
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Go to Jabaws website

AMPS

AMPS

It is here really for historical interest since it was one of the first practical multiple
alignment methods and many of the ideas tried out in this package are now standard
in more modern multiple alignment methods

The AMPS (Alignment of Multiple Protein Sequences)
package is a suite of programs fer protein multiple
sequence alignment, pairwise alignment, statistical
analysis and flexible pattern matching.

AMPS was the first alignment program to implement variable gap penalties to capture
the fact that gaps are not uniformly distributed in protein families. It also introduced
"flexible pattern matching” which allows for a set of profiles to be interlinked by
defined gap ranges

‘You can read the AMPS

Manual or explore the ideas in AMPS in the following papers
« Barton, G. J 0}, [ | "Protein Multiple Sequence Alignment and
Flexible Pattern Maiching”, Meth. Enzymol.. 183, 403-428
Barton, G. J. an ernberg, (1987), "A Strategy for the Rapid Multiple
Alignment of Protein Sequences: Confidence Levels From Tertiary Structure
Comparisons", J. Mol. Biol., 198, 327-337
Barton, G J and Sternberq, (1987), "Evaluation and Improvements in the
Automatic Alignment of Protein Sequences”, Protein Engineering. 1, 89-94
Barton, G. J. an nberg J. E., (1990}, "Flexible Protein Sequence
Patterns - A Sensitive Method to Detect Weak Structural Similarities”, J. Mol
Biol., 212, 389-402

Get AMPS

Protein Structure and Prediction

MUSCLE

B welcor HOMSTRAD | (@ OXBen = OXBen

E - @ 1

Vrije Univer

family in unique ways!
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OxBench is a suite of programs to assess the accuracy of multiple sequence
alignment methods.

OxBench includes a reference database of protein multiple sequence alignments that
were generated by consideration of protein three-dimensional structure. OxBench is
aimed at developers of alignment methods rather than end-users

A key feature in OxBench is how it chooses which regions of the supplied alignment
files to calculate accuracy from and this is not entirely straighforward to implement. If
you do choose to use OxBench fo evaluate an alignment method, please read the
paper and use our code and R-scripts

It you use OxBench, please cite

* Raghava, G. P 5., Searle, S. M ) =, Barber, J. D. and Barton, G. J
2003), BMC Bioinformatics, 4:47 "OXBench: A benchmark for evaluation of
protein multiple sequence alignment accuracy”

Get OxBench
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S -
Mit tanultunk ma?

> A tObbsz0Oros szekvencia illesztes a
leghatekonyabb bioinformatikai modszer

> A feladatnak nincs egzakt megoldasa,
annyira komplex

> Heurisztikus megoldasok vannak:
elfogadhato megoldast kapunk elfogadhato
ido alatt

> Az elterO eljarasok mas eredmeényt adnak
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> Valassz ki egy kényelmes szervert a
tObbszOros illesztési feladatok elvegzesehez
és probald is ki.
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