Predikce struktury proteinu ze sekvence

Sekvence <-> Prirodni zakony
Sekvence <-> Databaze sekvenci

Sekvence <-> Databaze struktur



Frekvence

F(x) = P(x) N
Je vySSi u retézcl, které jsou souCasti Casto pouzivanych struktur

Vzajemna informace

MI(x,y) = P(x,y) log ( P(x,y) / (P(x)*P(y)) ) ;
Je vySSi uvnitr struktur nez na jejich rozhrani, vyjadruje korelaci

Entropie

H(x) = - p(x)*log(p(x)) 5
UrCuje miru neuspoladanosti, nebo taky potrebu informace pro
definovani urCitého stavu



Spoluvyskyt kratkych sekvenci v
proteinech

Jednim z dlvodl spoluvyskytu krdtkych sekvenci je, Ze spolu vytvaleji

samostatni doménu, kterd se vyskytuje ve vétsSim polCtu proteinl




Vyvhodnoceni hledani domén

PoCet korelaci

prochazejicich
5512 danym mistem
257-512 proteinu Atg07210
129-256
65-128 porovnany se zaznamem
33-64
17-32 v databaze PRODOM

9-16
5-8
2-4



Celkova struktura sekvence jak se jevi pri srovnani s
ostatnimi sekvencemi v proteinovych databazich

Color kKey for alighment scores
40-50 80-200

|
200




Kubota, Lee, 1999. Mostly-unsupervised statistical
segmentation of Japanese: application to kanji.

kanji, hiragana, katakana — znaky rlzné tdrovné
kanji jsou na urovni nasich slabik a tvori polovinu slov
sekvence kanji se Casto daji segmentovat rliznymi zplisoby
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Kubota, Lee, 1999. Mostly-unsupervised statistical
segmentation of Japanese: application to kanji.

Pro kazdou mezeru se vypoCitd hodnota (sl+s2)/(tl+...+tn)
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Vstupni data pro analyzu textu ve formate FASTA

>SENTENCE
THECALLOFTHEWILD

>SENTENCE
BYJACKLONDON

>SENTENCE
CHAPTERONE

>SENTENCE
BUCKDIDNOTREADTHENEWSPAPERSORHEWOULDHAVEKNOWNTHATTROUBLEWASBREWING



Segmentace textu v anglictine
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Weisser D, Klein-Seetharaman J (2004). Identification
of fundamental building blocks in protein sequences

using statistical association measures. ACM SAC
2004
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Figure 2. Mutual information values along the rhodopsin
sequence using different datasets (A. human, B. GPCR) to
generate mutual information values. Horizontal lines use the
same color code as in Figure 1 indicating the positions of the
segments belonging to each of ec, cp and helices domains
based on expert knowledge. The positions of breakpoints
indicated by mutual information minima are shown as blue
labels in B.




helices

Fignre 7. Tertiary strocture of rhodopsin based on X-ray
crystallography |3, 4]. All secondary strocture clements
(helices and heta-sheet) are shown in red, all loops are shown
in gray. The position of breakpoints identified by mutnal
information (Figure ZB) is shown in blune. The corresponding
aminoe acid residoes are shown as  balland-stick
representation. The molecule is oriented as shown in the
second ary structure model in Figure 1A,
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Predikce struktury proteinu ze sekvence

http://hpcio.cit.nih.gov/Folding.htm

Modelovani struktury na zdkladé homologie
(BLAST PDB)

Threading
(ENERGY FUNCTION/PDB
http://compbio.ornl.gov/structure/prospect

Skladani ze sekvenCné-strukturnich fragmentl
(I-SITES=CLUSTERING/PDB)

Ab initio modelovani
(ENERGY FUNCTIONS)



Sequence

Threading

Thread sequence anto all known folds;
score for fitness

Highest-scoring fold above threshold
Is probable structure

Floure 4-25 The method of profile-based
threading A sequence of unknown structure is

forced to adopt all known protein domain folds,

and scored for its suitability for each fold.
The z-value relates the score for the query
sequence to the average score for a set of
random sequences with the same amino-acid
composition and sequence length. A very high
Z-geore indicates that the sequence almaost

certainly adopts that fold. Sequences can be
submitted anline for threading by PSIPRED

(hitp:fhioinf.cs.uclac. ukipsipred/index. html).
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Priklady predikce struktury (Rosetta)

http://www .bioinfo.rpi.edu/~bystrc/hmmstr/server.php

MODEL MATIVE




Priklady predikce struktury (Robetta)
http://robetta.bakerlab.org/

T134: Homology Modeling

Madal 1




Rosetta Tackles the http://www.hhmi.org

of Protein Folding

David Baker’s model is producing remarkably accurate predictions




http://robetta.bakerlab.org/documents/fags.jsp

ROBETTE
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[ Register / Update ] [ Docs / FAQs ] [ Login ]

Frequently Asked Questions

What is Robetta?

What are Fragment Libraries?

What is Interface Alanine Scanning?
What is Ginzu?




Casto pouzivané modely sekvence

PSSM — Positional specific scoring matrix
(PWM — Positional weight matrix)
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HMM — Hidden Markov Model

STATE 1 -pl-> STATE 2 -p2-> STATE 3

OUTPUT OUTPUT OUTPUT




Kontaktni mapy
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Analyzou kontaktnich map je mozné
najit prirodou casto pouzivané typy kontaktu




