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0 Predikce fyzikalné-chemickych vlastnosti

0 Predikce membranovych regionu
0 Predikce motivi a domén
0o Databaze motivu a domén

0 Prohledavani databazi motivli a domén

Analyza proteinovych sekvenci




0 ExPASy (Expert Protein Analysis System)
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0 ExPASy (Expert Protein Analysis System)

=  Molekulova hmotnost

= |zoelektricky bod

= Extink¢ni koeficient

= Postranslacni modifikace
= Mista proteasoveé digesce
=  Polocas rozkladu

=  Nestabilita
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0 ExPASy (Expert Protein Analysis System)

Identification with isoelectric point, molecular weight and/or amino acid composition

. ﬂﬂCompldentﬁ- Identify a protein by its amino acid composition
s AACOmMPpSIm il Compare the aming acid composition of a UniFrotK B/ Swiss-Frot entry with all other entries
. Tagldentﬁ - Identify proteins with iscelectric point {(pf), molecular weight (AMw) and sequence tag, or generate a list of
proteins close to a given pf and Adw
o Multildent é - ldentify proteins with isoelectric point (R0, molecular weight (Adw), aming acid composition, sequence
tag and peptide mass fingerprinting data
Other prediction or characterization tools

o ProtPararm i - Fhysico-chemical parameters of a protein sequence (amino-acid and atomic compositions,
Isoelectric point, extinction coefficient, etc.)

o Compute plfhﬂwﬁ- Compute the theoretical isoelectric point (pf) and molecular weight (Adw) from a UniProt
Knowledgebase entry or for a user seguence

» Glycanhdass i - Calculate the mass of an oligosaccharide structure

o PeptideCutter i - Predicts potential protease and cleavage sites and sites cleaved by chemicals in a given protein
seduence

* PeptideMass il - Calculate masses of peptides and their post-translational modifications for a UniFrotB/Swiss-Frot
or UniFrotkBTrEMEL entry or for a user sequence

. Isotopldentﬁ - Predicts the theoretical isotopic distribution of a peptide, protein, polnuclectide or chemical
compound

Analyza proteinovych sekvenci
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0 Hydrofébni segmenty v membranovych proteinech
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O ProtScale

= Predikce hydrofobicitniho profilu ze sekvence
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Predikce membranovych regiont

a TMHMM

" Predikce pravdépodobnostni metodou Skrytych Markovovych Modelt

TMHMM posterior probabilities for sp P7eSaa_ FREL_CANAL
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o TOPCONS

=  Konsenzualni predikce topologie membranovych protein(

SCAMPI-seq
SCAMPI-msa
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0 Konzervované vzorce sekvenci jsou spojené s konkrétni o

proteinovou rodinou, biologickymi vlastnostmi nebo funkci
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0 Konzervované vzorce sekvenci jsou spojené s konkrétni

proteinovou rodinou, biologickymi vlastnostmi nebo funkci

= Klasifikace proteinovych sekvenci

= |dentifikace strukturnich a evolucnich vztah
=  Funkcni anotace novych proteinU

= |dentifikace vazebnych mist pro ligandy

= Predikce postranslacnich modifikaci

=  Predikce sub-celularni lokalizace

Analyza proteinovych sekvenci




Predikce motivu a domén

Name Helix-loop-helix (Myc type) Cys-His zine finger Leucine zipper
[DENSTAP]-K-[LIVMWAGN]-
Sequence {FYWCPHKR }-[LIVT]-[LIV]-x(2)- C-x(2,4)-C-x(3)-[LIVMFYWC]- L-x(6)-L-x{6)-L-x(6)-L
[STAV]-[LIVMSTAC]-x-[VMFYH]- x(8)-H-x(3,5)-H
[LIVMTAL{P}-{P}-HLIVMSR]

Structure
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Function DNA Binding

Example

3CRO 2DRP 1YSA
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0 Konzervovaneé vzorce sekvenci jsou spojené s konkrétni

proteinovou rodinou, biologickymi vlastnostmi nebo funkci

QO Motivy

= Zpravidla kratké — 10-20 aminokyselinovych zbytk
CGDAEEGDACCDGA
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0 Konzervované vzorce sekvenci jsou spojené s konkrétni
proteinovou rodinou, biologickymi vlastnostmi nebo funkci
0 Motivy

0o Domény
= DelSi nez motivy — 40-700 aminokyselinovych zbytk(

= Nezavislé strukturni a funkéni jednotky

Analyza proteinovych sekvenci



o Vytvareny z multindasobného prilozeni pribuznych sekvenci

0 Ulozeny v databazich ve formeé konsenzualni sekvence
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Predikce motivu a domén

0 Vytvareny z multinasobného prilozeni pribuznych sekvenci

0 Ulozeny v databazich ve formeé konsenzualni sekvence

fingerprint
motif
\ insertions
cydeggis\
cye@gg.}i frequency weight matrix
- Cyeedglt — otix (block)

cyhgdggs
cyrgdgnt

C-Y—x2-[DG]-G—x—[8T])
regular expression .
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Predikce motivu a domén

o Vytvareny z multindasobného prilozeni pribuznych sekvenci

0 Ulozeny v databazich ve formeé konsenzualni sekvence

1 2 3 4 5 6 7 8 9 10
1 Y D G G A V - E A L
I Y D G G - - — E A L
II F E G G I L V E A L
v F D - G I L V Q A V
Vv Y E G G A V Vv . Q A L

y d G G A/1 V/L Vv e A 1
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0 Vytvareny z multinasobného prilozeni pribuznych sekvenci

0 Ulozeny v databazich ve formeé konsenzualni sekvence

= Regularni vyrazy

Analyza proteinovych sekvenci




0 Vytvareny z multinasobného prilozeni pribuznych sekvenci

0 Ulozeny v databazich ve formeé konsenzualni sekvence

= Regularni vyrazy

E-X(2)-[FHM]-X(4)-{P}-L
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0 Vytvareny z multinasobného prilozeni pribuznych sekvenci

0 Ulozeny v databazich ve formeé konsenzualni sekvence

= Regularni vyrazy

E-X(2)-[FHM]-X(4)-{P}-L
zbytek E je nasledovan 2 libovolnymi zbytky
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a Vytvareny z multinasobného prilozeni pribuznych sekvenci

0 Ulozeny v databazich ve formeé konsenzualni sekvence

= Regularni vyrazy

E-X(2)-[FHM]-X(4)-{P}-L
zbytek E je nasledovan 2 libovolnymi zbytky

nasledovanymi F nebo H nebo M zbytky
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a Vytvareny z multinasobného prilozeni pribuznych sekvenci

0 Ulozeny v databazich ve formeé konsenzualni sekvence

= Regularni vyrazy

E-X(2)-[FHM]-X(4)-{P}-L
zbytek E je nasledovan 2 libovolnymi zbytky
nasledovanymi F nebo H nebo M zbytky

nasledovanymi 4 libovolnymi zbytky
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a Vytvareny z multinasobného prilozeni pribuznych sekvenci

0 Ulozeny v databazich ve formeé konsenzualni sekvence

= Regularni vyrazy

E-X(2)-[FHM]-X(4)-{P}-L

zbytek E je nasledovan 2 libovolnymi zbytky
nasledovanymi F nebo H nebo M zbytky
nasledovanymi 4 libovolnymi zbytky

nasledovanymi jakymkoliv zbytkem krome P
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a Vytvareny z multinasobného prilozeni pribuznych sekvenci

0 Ulozeny v databazich ve formeé konsenzualni sekvence

= Regularni vyrazy

E-X(2)-[FHM]-X(4)-{P}-L

zbytek E je nasledovan 2 libovolnymi zbytky
nasledovanymi F nebo H nebo M zbytky
nasledovanymi 4 libovolnymi zbytky
nasledovanymi jakymkoliv zbytkem kromé P

nasledovanym zbytkem L
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a Vytvareny z multinasobného prilozeni pribuznych sekvenci

0 Ulozeny v databazich ve formeé konsenzualni sekvence

= Regularni vyrazy Pocet presnych hitu
D-A-V-I-D 71
D-A-V-I-[DENQ] 252
[DENQ]-A-V-I-[DENQ] 925

[DENQ]-A-[VLI]-I-[DENQ] 2739
[DENQ]-[AQ]-[VLI]2-[DENQ] 51506

Analyza proteinovych sekvenci




V4

buznych sekvenci

Zeni pri

A4

Y4

a Vytvareny z multinasobného prilo

0 Ulozeny v databazich ve formeé konsenzualni sekvence

Regularni vyrazy

Statistické modely (profily, bloky, Skryté Markovovy Modely)
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o Manualni

= |nformativni diky kvalitnim anotacim

= Nizky pocet polozek

0 Automatické

=  Méné informativni

= Vysoky pocet polozek

Analyza proteinovych sekvenci




The Main Domain Collections

Name Web Address Number of  Generation
Domains

PROSITE-Profile (IP)  www .expasy.org/ 616 Manual
prosite

PfamA (IP) www.sanger.ac.uk/ 7973 Manual
Software/Pfam

PRINTs (IP) www.bioinf .man. 1900 Manual
ac.uk/dbbrosers/
PRINTS

PRODOM (IP) protein.toulouse. 736000 Automatic
inra.fr/prodom/
current/html/
home . php

SMART (IP) smart.embl- 685 Manual
heidelberg.de

COGs www.ncbi.nlm.nih. 4852 Manual
gov/COG/new/

TIGRFAM (IP) www.tigr.org/ 2453 Manual
TIGRFAMSs

BLOCKs blocks. fherc. 12542 Automatic

org/

Analyza proteinovych sekvenci




a PROSITE

=  Motivy navrzeny manualné kvalifikovanymi odborniky
=  Motivy Casto kratké pro zvysSeni specifiy

=  Shody nutno interpretovat opatrné!

Analyza proteinovych sekvenci




a PROSITE

= Hity versus hity s vysokym vyskytem

= Rozpoznani hitl = délka vzorce, informace o organismu, identifikace

podobnych vzorcl, konzervovanost vzorce v priloZzeni

hits by patterns: [G hits (by 3 distinct patterns) on 1 sequence]

F12259

(FAS_HUMAN) -

RecHame: Full=Coagqulation factor ¥; AltHame: Full=Activated protein C cofactor; AltName: Full=Proaccelerin, lahile factor;
Contains: RecHame: Full=Coagulation factor ¥ heavy chain; Contains: RecMName: Full=Coagulation factor ¥ light chain; Flags:

Precursor;. Homo sapiens (Human)
FS0007S  MULTICOPPER_OXIDASE1 Muticopper oxidases signature 1 Hits on PDB 30 structures: [1FY4-H, 1FY4-L, 1%¥E1-H, 1%51-L]
304 - 324: GEWiIs31TPEhL b GMagayI

1880 - 1900; G lLnTeVienlrAGHgtpF
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0 BLOCKs

= Bloky = segmenty multinasobného prilozeni bez mezer

korespondujici s nejkonzervovanéjsimi regiony v proteinech

Combined
Family Strand EBlocks E-value
TPEO0063S Epoxide hydrolase signature 1 5 of & T.7e-22
IPEO03085% Alpha/beta hydrolase fold signature 1 3 of 4 4,5e-07
IPEOOODTS Alpha/beta hydrolase fold 1 2 of 2 0.0041
IPEO02410 Prolyl aminopeptidase ($33) family 1 1 of 3 0.032
IPEO02828 sSurvival protein Surk 1 1 of 7 0.5

Analyza proteinovych sekvenci




Databdaze motivl a domén

o BLOCKs

= Bloky = segmenty multinasobného prilozeni bez mezer

korespondujici s nejkonzervovanéjsimi regiony v proteinech

Combined
Family strand ERlocks E-value
IPEODOE3S Epoxide hyvdrolase signature 1 5 of © 7.7e-22
IFE003085 Alpha/beta hydrolase fold signature 1 3 of 4 4,5e-07
IPEOOOODTS  Alpha/beta hydrolase fold 1 Z of 2 0.0041
IFBO0Z2410 Prolyl aminopeptidase (533) family 1 1 of 3 0.032
IPB00Z2828 Survival protein SurkE 1 1 of 7 0.5

>IPBO00G3S 5/6 blocks Combined E-wvalue= 7.7e-22: Epoxide hydrolase signature

Block Frams Location (aa) Block E-wvalue
IPROOOE3SAE O 36-54 0.0002
IPREOOOGE3SE O 55-70 0.012
IPROOODE3SC O 104-117 0.032
IPREOOOGE3SD O 118-131 2.2
IPREOOOGE3SE O 267-289 0.0024

Analyza proteinovych sekvenci 32/42




o Pfam

= Prilozeni domén vytvorené ze sekvenci databaze UniProtKB

= Kazda doména je reprezentovana profilem Skrytych Markovovych
Modell vytvorenym z mnohonasobného prilozeni

= QObsahuje dvé casti: Pfam-A z manualniho prilozeni a Pfam-B

z automatického prilozeni

Analyza proteinovych sekvenci




Databdaze motivl a domén

o Pfam

wellcome trust
SPSANGEr  rowe 1 searcn | srowse e | wre am
- h .
Institute keyword search @
y G.AiR =
L= L b & e
. Pfam seed alignment for PFO0561
Family: Abhy
Summary Currently showing rows 1 to 30 of 48 rows in this alignment. Show |3EI rows of alignment @
Domain
organisation There af B07000/82-321 FOVLIIBHRBOBRE . FLLAD . .. v v i st i ree iei i neanans PHLGHVNRFNDYVDD LAAFW(]
viewer tf PR32G4/ 170-440 WMCIHAT EIIPIRITY. c cooooooooooooooooooo00000000000000000 FEYPRDNIHIVIDWFHERIH)
Elignments sequend PeSE24/134-506 FD LV A5EE., PATNCHEDADNDELEAE P OVD Y SRE GYAHTENE TEQ FV GRC VD EMGENFLAHY CTVITVAED LD

Trees View | E53750/56-255 FHIILF 1y ol PENYEFSFDSL ESIGY
P53208/67-318 FATRB ks =100z 11 A EATFDVTTLTHDLIY
Curation & F27747/162-370 WWTTENT | e 110 - PRLAGTTLAQMAGFVAR
models P43786/55-307 FRIVII S YACAEDNTTWDLVADIES
. FO7383/63-269 Azva MR | 1Rzl 1c1 - e v P IPE  TYVSDFAEDVSI
Hreslzs = I PESE2Z/135-415  FDLVG . PALRCRTDAEFDAYRRD PMADY S PAGYTHVE QVYRILAIDCVDRMGFS FLANT GTASVARDMDE
Interactions —l'ew P46547/82-313 FRVLLL CPTHAELL s« v v ee e eeeeee e eee e e eeeae e AHLNPRQQADYLSHFRAD S IVEDAE]
Forma F24640/93-308 HLIIP 4 PMTADTRADAQATEL
Structures P26174/63-260 RVIVE e e e ettt e TARNRFGLE MAEDL
PE6777/56-296 FREIVE T e o e e e e e e e e e e e EPISATTMAHFADDFD
F52705,/31-252 HEWTLL = QIEQINSFDEYSEPLL
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Databdaze motivl a domén

a ProDom

= Databaze proteinovych domén automaticky vytvorenymi ze
sekvenci databaze UniProtKB

= Navrzena jako vyCerpavajici sbirka domén i bez znalosti funkce

ProDo

=

Analyza proteinovych sekvenci




Databdaze motivl a domén

a InterPro

= Resi problém redundance jednotlivych databazi
= Zahrnuje témér vSechny dostupné sekundarni databaze:

PROSITE, Pfam, PRINTS, ProDom, SMART....

TGk o =
' ']PﬂNTHER LrEned

Cliiaficiton Sy
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o Simultanni prohledani nékolika databazi

"  |nterProScan
= CD Server

=  Motif-Scan

Analyza proteinovych sekvenci




a Simultanni prohledani nékolika databazi

" |nterProScan
= CD Server

=  Motif-Scan

0 Vysoké skore a vysoka shoda = spolehliva interpretace
= Zavéry témer vzdy spravné
0 Nizkeé skére nebo ¢astecna shoda = problematicka interpretace

= Z3véry vyzaduji dali podpurnd data o

Analyza proteinovych sekvenci




O InterProScan

= Srovnani prohledavané sekvence s InterPro databazi

7

= Hity a jejich umisténi na sekvenci jsou vypsany prehledné

InterPro
[FREOO0209
Domain

SEQUENCE: FOSB_HUMAN CRCG64: DDFF827 C3047850F LENGTH: 338 aa

Peptidase 58:/553, subtilisinkexin/sedolisin

PSo0138

SUBTILASE_SER

Elf

InterPro
[FEOOOS3T

Fos transforming protein

Farnily PROOO4Z - LEUZIPFPRFOS
InterPro Basic-leucine zipper {(bZIP) transcription factor

IPROOD482T

Dornain SM0O0338 —— BRLZ

IrierFro PSO0036 = BZIP_BASIC
h PSAEOITT  — BZIP
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a CD Server

= Hity jsou vypsany s E-hodnotou

= prohledava mensi pocet databazi nez InterProScan

Conserved domains on [g166999613jeflNP 006723.2] SHOWFLULLDISPLAY | @)

FBJ murine osteosarcoma viral oncogene homolog B isoform 1 [Homo sapiens]

1 50 100 150 20n 250 S0 en

Query seq. e

Superfanilies 2HSP1_C superfamily [ bZIP_1 superfanily

Hulti-donains . cogsoss  Trabeillus

KN i
Search for similar domain architectures I = Refine search I =

List of domain hits 7
Description Pssmid Multi-dom E-value

(]
H

hZIP transcription factor The best-scaring hit on this query segquence is by member smart0338:

CD Length: 65 Bit Score; 83.77 E-value; 5e-17

10 z0 30 40 50 50
P T T e T LT I N [
gi 1668599613 153 EEEEFRFRVRERERNKLALAKCENRRFRELTDRLOAETDOLEEEFAELESETAELQFEFERLEFVL 215
Fwart00335 1 EEDEFFRRRRERNREALRRSFEFFFAEIEELEREVE JLEAENERLFFEIERLFRELEKLKREL &3
H] pfam07 462, MSP1_C, Merozoite surface protein 1 (MSP1) C-terminus 116083 [N 016
H pfam0G447, TraB_pillus, TraB pilus assembly protein 115124 Wes 0.002
HCoEs089, COGs099, RMNA-binding protein of the Puf farmily, translational repressor [Translation, ribosomal... 34702 Yes 018
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O Motif-Scan

= Hity jsou vypsany s E-hodnotou a normalizovanym skére

llIII
.

= Relevantni hity jsou oznaceny

Status: |
pos.: 155-218 prf:BZIP |
1 ¥ raw-score = Basic-leticine

989 zipper (bZIP)
domain profile.

N-score =
EEKRRVRRERNKLAAAKCRNRRREL TORLOAE TOOLEEEKAELESE I AELOKEKERLEFYLVAH

13.185  [entry]

E-value = [ graphics |

1.4e-06
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Claverie, J-M., & Notredame, C. (2006). Bioinformatics for Dummies (2nd ed.).
Wiley Publishing, Hoboken, p. 436.
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EXPASy: http://www.expasy.ch/

ProtScale: http://www.expasy.org/cgi-bin/protscale.pl
TMHMM: http://www.cbs.dtu.dk/services/TMHMM-2.0/
TOPCONS: http://topcons.net/

PROSITE: http://www.expasy.org/prosite/

BLOCKSs: http://blocks.fhcrc.org

Pfam: http://pfam.sanger.ac.uk/

ProDom: http://prodom.prabi.fr/prodom/current/html/home.php

InterPro: http://www.ebi.ac.uk/interpro/

InterProScan: http://www.ebi.ac.uk/Tools/InterProScan/

CD Search: http://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi
Motif-Scan: http://mvhits.isb-sib.ch/cgi-bin/motif scan
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