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Předvádějící
Poznámky prezentace




0 Predikce sekundarni struktury

0 Predikce proteinového foldu
0 Predikce terciarni struktury
0 Predikce molekularnich komplexu

0 Hodnoceni predikénich metod

Predikce proteinoveé struktury



0 Predikce sekundarni struktury

0 Predikce proteinového foldu

= Navlékani - angl. Threading

0 Predikce terciarni struktury

= Homologni modelovani - angl. Homology modelling

= Abinitio predikce - angl. Ab initio prediction
0 Predikce molekularnich komplex

=  Molekularni dokovani - angl. Molecular docking

Predikce proteinoveé struktury



Q Prirazeni jednoho konformacniho stavu kazdému

aminokyselinovému zbytku v proteinové sekvenci:

= qa-Sroubovice (H, angl. helix)
= [-fetézec (E, angl. strand)

= otocka (C, angl. coil)

Predikce proteinoveé struktury



Q Prirazeni jednoho konformacniho stavu kazdému

aminokyselinovému zbytku v proteinové sekvenci:

Presnost >80%

Klasifikace protein(

|dentifikace proteinovych domén a funkcnich motiv(

Zlepseni spolehlivosti sekvencnich prilozeni

Priprava na predikci terciarni struktury

Predikce proteinoveé struktury
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a PSI-PRED

=  Kombinuje evolu¢ni informaci s predikci neuronovou siti

SR 111 e 1 e B
Pred: | —

Pred: HHHHHHHHHHHHHHHHHHCCCCCCCCCCCCCCCEEEEEEE
AR: QOMNQKAVTSFLSVODGIYNSDLTPKSDIKNPDVVVYEERFE

130 140 150 160
Legend:
- = helix Conf: ]- al IIE = confidence of predicticn
- +
‘:> = strand Pred: predicted secondary structure
= coil AR: target seduence
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= Prirazeni sekundarnich element(: a-sroubovic, B-retézc(, otocek,
transmembranovych Sroubovic a neusporadanych regiont

= Metody PSI-PRED, JNET, Prof, Coils, MEMSAT2, HMMTOP, ...
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O GeneSilico MetaServer

=  Meta-server pro predikci struktury protein(, véetné predikce

sekundarni elementld = konsensus
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o Navlékani

" Rozpoznavani proteinového foldu

= Hleda strukturu, ktera nejlépe odpovida proteinové sekvenci

prohleddvanim knihovny znamych foldl a hodnocenim skore

=  Pouziva se pro struktury, pro které neni k dispozici vhodny

templat pro homologni modelovani

= Neposkytne vysledek, pokud spravny fold neni v knihovné

Predikce proteinoveé struktury


Předvádějící
Poznámky prezentace
predicts structural fold of target protein sequence by ﬁtting sequence into structural database and selecting the best-ﬁtting fold


Fold recognition: Given a library of known protein structures and their amino acid sequences, and the amino acid sequence of a protein of unknown structure, can we find the structure in the library that is most likely to have a folding pattern similar to that of the protein of unknown structure? 



o Navlékani

MSLGAKPFGE...

modelovana
sekvence
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Předvádějící
Poznámky prezentace
predicts structural fold of target protein sequence by ﬁtting sequence into structural database and selecting the best-ﬁtting fold


Fold recognition: Given a library of known protein structures and their amino acid sequences, and the amino acid sequence of a protein of unknown structure, can we find the structure in the library that is most likely to have a folding pattern similar to that of the protein of unknown structure? 



o Navlékani

MSLGAKPFGE...

modelovana
sekvence fold 2
®

fold n
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Předvádějící
Poznámky prezentace
predicts structural fold of target protein sequence by ﬁtting sequence into structural database and selecting the best-ﬁtting fold


Fold recognition: Given a library of known protein structures and their amino acid sequences, and the amino acid sequence of a protein of unknown structure, can we find the structure in the library that is most likely to have a folding pattern similar to that of the protein of unknown structure? 



o Navlékani

MSLGAKPFGE... konstrukce
modelovand modelu
sekvence fold 2
fold n
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Předvádějící
Poznámky prezentace
predicts structural fold of target protein sequence by ﬁtting sequence into structural database and selecting the best-ﬁtting fold


Fold recognition: Given a library of known protein structures and their amino acid sequences, and the amino acid sequence of a protein of unknown structure, can we find the structure in the library that is most likely to have a folding pattern similar to that of the protein of unknown structure? 



o Navlékani

MSLGAKPFGE... konstrukce V\I/pOéet
modelovana modelu —> energie
sekvence fold 2
[ J
[ J
[ J
fold n
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Předvádějící
Poznámky prezentace
predicts structural fold of target protein sequence by ﬁtting sequence into structural database and selecting the best-ﬁtting fold


Fold recognition: Given a library of known protein structures and their amino acid sequences, and the amino acid sequence of a protein of unknown structure, can we find the structure in the library that is most likely to have a folding pattern similar to that of the protein of unknown structure? 



o Navlékani

MSLGAKPFGE... konstrukce vypocet VypOéEt skore
modelovand modelu —> energie —> 3 klasifikace
sekvence fold 2
[ ]
[ ]
[ ]
fold n
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Předvádějící
Poznámky prezentace
predicts structural fold of target protein sequence by ﬁtting sequence into structural database and selecting the best-ﬁtting fold


Fold recognition: Given a library of known protein structures and their amino acid sequences, and the amino acid sequence of a protein of unknown structure, can we find the structure in the library that is most likely to have a folding pattern similar to that of the protein of unknown structure? 



o Navlékani
= PHYRE
= GenTHREADER

Google groups
Subscribe to Phyre

p y Version 0.2 Email
|—

Subscribe |

Visit this group
Protein Homaology/analogy Recognition Engine

The Phyre webserver is for Academic use only

E-mail Address

Optional Job description

Amino Acid Sequence

Quick Phyre Search |
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Předvádějící
Poznámky prezentace
predicts structural fold of target protein sequence by ﬁtting sequence into structural database and selecting the best-ﬁtting fold


Fold recognition: Given a library of known protein structures and their amino acid sequences, and the amino acid sequence of a protein of unknown structure, can we find the structure in the library that is most likely to have a folding pattern similar to that of the protein of unknown structure? 



0 Homologni modelovani

Q Ab initio predikce

Predikce proteinové struktury


Předvádějící
Poznámky prezentace
model based on experimentally determined structure that is closely related to target sequence


Homology modelling: Suppose a target protein, of known amino acid sequence but unknown structure, is homologous to one or more proteins of known structure. Then we expect that much of the structure of the target protein will resemble that of the known protein, and it can serve as a basis for a model of the target structure. The completeness and quality of the result depend crucially on how similar the sequences are. As a rule of thumb, if the sequences of two related proteins have 50% or more identical residues in an optimal alignment, the proteins are likely to have similar conformations over more than 90% of the structures. (This is a conservative estimate, as the following illustration shows.)



0 Homologni modelovani

= Vytvari atomisticky model zalozeny na experimentalné urcené

strukture, ktera je sekvencné blizce pribuzna
= Vyzadovana sekvencni identita >25%

= Zakladni princip = struktura je konzervovana déle nez sekvence

Predikce proteinoveé struktury



Předvádějící
Poznámky prezentace
model based on experimentally determined structure that is closely related to target sequence


Homology modelling: Suppose a target protein, of known amino acid sequence but unknown structure, is homologous to one or more proteins of known structure. Then we expect that much of the structure of the target protein will resemble that of the known protein, and it can serve as a basis for a model of the target structure. The completeness and quality of the result depend crucially on how similar the sequences are. As a rule of thumb, if the sequences of two related proteins have 50% or more identical residues in an optimal alignment, the proteins are likely to have similar conformations over more than 90% of the structures. (This is a conservative estimate, as the following illustration shows.)



0 Homologni modelovani

MSLGAKPFGE...

modelovana
sekvence

Predikce proteinové struktury


Předvádějící
Poznámky prezentace
model based on experimentally determined structure that is closely related to target sequence


Homology modelling: Suppose a target protein, of known amino acid sequence but unknown structure, is homologous to one or more proteins of known structure. Then we expect that much of the structure of the target protein will resemble that of the known protein, and it can serve as a basis for a model of the target structure. The completeness and quality of the result depend crucially on how similar the sequences are. As a rule of thumb, if the sequences of two related proteins have 50% or more identical residues in an optimal alignment, the proteins are likely to have similar conformations over more than 90% of the structures. (This is a conservative estimate, as the following illustration shows.)



0 Homologni modelovani

MSLGAKPFGE... —™>»  —

modelovana prohledani databaze
sekvence 7 . Y AYAn ]
parovym prilozenim
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Předvádějící
Poznámky prezentace
model based on experimentally determined structure that is closely related to target sequence


Homology modelling: Suppose a target protein, of known amino acid sequence but unknown structure, is homologous to one or more proteins of known structure. Then we expect that much of the structure of the target protein will resemble that of the known protein, and it can serve as a basis for a model of the target structure. The completeness and quality of the result depend crucially on how similar the sequences are. As a rule of thumb, if the sequences of two related proteins have 50% or more identical residues in an optimal alignment, the proteins are likely to have similar conformations over more than 90% of the structures. (This is a conservative estimate, as the following illustration shows.)



0 Homologni modelovani

MSLGAKPFGE... —> —_— —>
modelovana prohleddni databdaze identifikace
sekvence parovym pfriloZzenim templdtu
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Předvádějící
Poznámky prezentace
model based on experimentally determined structure that is closely related to target sequence


Homology modelling: Suppose a target protein, of known amino acid sequence but unknown structure, is homologous to one or more proteins of known structure. Then we expect that much of the structure of the target protein will resemble that of the known protein, and it can serve as a basis for a model of the target structure. The completeness and quality of the result depend crucially on how similar the sequences are. As a rule of thumb, if the sequences of two related proteins have 50% or more identical residues in an optimal alignment, the proteins are likely to have similar conformations over more than 90% of the structures. (This is a conservative estimate, as the following illustration shows.)



0 Homologni modelovani

I MSLGAKPFGE...

AKPFGE... ™  —— —_
MSLG G S MGV-AKTYGE...
modelovand prohledani databaze identifikace pnlozenl,
sekvence parovym pfiloZenim templatu sekvenci
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Předvádějící
Poznámky prezentace
model based on experimentally determined structure that is closely related to target sequence


Homology modelling: Suppose a target protein, of known amino acid sequence but unknown structure, is homologous to one or more proteins of known structure. Then we expect that much of the structure of the target protein will resemble that of the known protein, and it can serve as a basis for a model of the target structure. The completeness and quality of the result depend crucially on how similar the sequences are. As a rule of thumb, if the sequences of two related proteins have 50% or more identical residues in an optimal alignment, the proteins are likely to have similar conformations over more than 90% of the structures. (This is a conservative estimate, as the following illustration shows.)



0 Homologni modelovani

I MSLGAKPFGE...

E... —> _— —_>
MSLGAKPFG S MGV-AKTYGE...
modelovana prohledéni databaze identifikace pfiloZeni
sekvence parovym pfiloZenim templatu sekvenci

|

extrakce patere
nahrada vedl. fetézcl
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Předvádějící
Poznámky prezentace
model based on experimentally determined structure that is closely related to target sequence


Homology modelling: Suppose a target protein, of known amino acid sequence but unknown structure, is homologous to one or more proteins of known structure. Then we expect that much of the structure of the target protein will resemble that of the known protein, and it can serve as a basis for a model of the target structure. The completeness and quality of the result depend crucially on how similar the sequences are. As a rule of thumb, if the sequences of two related proteins have 50% or more identical residues in an optimal alignment, the proteins are likely to have similar conformations over more than 90% of the structures. (This is a conservative estimate, as the following illustration shows.)



0 Homologni modelovani

MSLGAKPFGE...
MSLGAKPFGE... — — —> % >  MGV-AKTYGE...

modelovana prohledéni databaze identifikace pfiloZeni
sekvence parovym pfiloZenim templatu sekvenci
% %
doplnéni extrakce patere

smyéek nahrada vedl. retézcl

Predikce proteinoveé struktury


Předvádějící
Poznámky prezentace
model based on experimentally determined structure that is closely related to target sequence


Homology modelling: Suppose a target protein, of known amino acid sequence but unknown structure, is homologous to one or more proteins of known structure. Then we expect that much of the structure of the target protein will resemble that of the known protein, and it can serve as a basis for a model of the target structure. The completeness and quality of the result depend crucially on how similar the sequences are. As a rule of thumb, if the sequences of two related proteins have 50% or more identical residues in an optimal alignment, the proteins are likely to have similar conformations over more than 90% of the structures. (This is a conservative estimate, as the following illustration shows.)



0 Homologni modelovani

MSLGAKPFGE... —>» —— — MSLGAKPFGE...
— > MGV-AKTYGE...

modelovana prohledéni databaze identifikace pfiloZeni
sekvence parovym pfiloZenim templatu sekvenci
optimalizace doplnéni extrakce patere
modelu smycek nahrada vedl. fetézcl
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Předvádějící
Poznámky prezentace
model based on experimentally determined structure that is closely related to target sequence


Homology modelling: Suppose a target protein, of known amino acid sequence but unknown structure, is homologous to one or more proteins of known structure. Then we expect that much of the structure of the target protein will resemble that of the known protein, and it can serve as a basis for a model of the target structure. The completeness and quality of the result depend crucially on how similar the sequences are. As a rule of thumb, if the sequences of two related proteins have 50% or more identical residues in an optimal alignment, the proteins are likely to have similar conformations over more than 90% of the structures. (This is a conservative estimate, as the following illustration shows.)



0 Homologni modelovani

MSLGAKPFGE...
MSLGAKPFGE... — — —> % >  MGV-AKTYGE...

modelovana prohledéni databaze identifikace pfiloZeni
sekvence parovym pfiloZenim templatu sekvenci
Residue number
hodnoceni optimalizace doplnéni extrakce patere
odelu ¢ 3 . Fetézcl
modelu m smycek nahrada vedl. retézc
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Předvádějící
Poznámky prezentace
model based on experimentally determined structure that is closely related to target sequence


Homology modelling: Suppose a target protein, of known amino acid sequence but unknown structure, is homologous to one or more proteins of known structure. Then we expect that much of the structure of the target protein will resemble that of the known protein, and it can serve as a basis for a model of the target structure. The completeness and quality of the result depend crucially on how similar the sequences are. As a rule of thumb, if the sequences of two related proteins have 50% or more identical residues in an optimal alignment, the proteins are likely to have similar conformations over more than 90% of the structures. (This is a conservative estimate, as the following illustration shows.)



0 Homologni modelovani
= Swiss-Model

= Modeller
B | eeone (F SWISS-MODEL Workspace
[ myWvorkspace ]

SwissModel Automatic Modelling Mode @

Emnail:
Praject Title:

Frovide a protein sequence or a UniProt AC Code: o

Advanced options:

Use a specific template: o FPDB-ID: I:I Chain: I:I

or

Termplate file: o I |_

Predikce proteinoveé struktury

Repositony

Document

[ loc



Předvádějící
Poznámky prezentace
model based on experimentally determined structure that is closely related to target sequence


Homology modelling: Suppose a target protein, of known amino acid sequence but unknown structure, is homologous to one or more proteins of known structure. Then we expect that much of the structure of the target protein will resemble that of the known protein, and it can serve as a basis for a model of the target structure. The completeness and quality of the result depend crucially on how similar the sequences are. As a rule of thumb, if the sequences of two related proteins have 50% or more identical residues in an optimal alignment, the proteins are likely to have similar conformations over more than 90% of the structures. (This is a conservative estimate, as the following illustration shows.)



a Ab initio predikce

= Vytvari atomisticky model zaloZzeny na zakladnich fyzikalnich

principech
= Hleda geometrii struktury v globalnim energetickém minimu
= Umoznuje navrhovat struktury neexistujici v pfirodé

= “Svaty Gral” bioinformatiky

Predikce proteinoveé struktury


Předvádějící
Poznámky prezentace
predicts structural fold of target protein sequence by ﬁtting sequence into structural database and selecting the best-ﬁtting fold


Fold recognition: Given a library of known protein structures and their amino acid sequences, and the amino acid sequence of a protein of unknown structure, can we find the structure in the library that is most likely to have a folding pattern similar to that of the protein of unknown structure? 



Predikce terciarni struktury

Q Ab initio predikce
= Rosetta, Robetta
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Předvádějící
Poznámky prezentace
predicts structural fold of target protein sequence by ﬁtting sequence into structural database and selecting the best-ﬁtting fold


Fold recognition: Given a library of known protein structures and their amino acid sequences, and the amino acid sequence of a protein of unknown structure, can we find the structure in the library that is most likely to have a folding pattern similar to that of the protein of unknown structure? 
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0 Meta-servery

=  GeneSilico
= 3D-Jury
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1jlia 4.1e-39 18% ¢.69.1.10 3.7.1.8 ----RAYVERFVNAGGVETEYLELG--KGQPVILIHGGGASECNWENVIPTLARNY BV TAMDMLGFGETARPDIEYTOD RET RHLHD F TRAMNFDR
2rll A 4,739  16% ¢.69.1.12 3.1.1.1 --WPVECESFYISTRFGUTHVIASGPEDAPPLVLLHGALFSS TMWYPNIADTSSEY RTTAVD I IGDENESTPENSGT RTDYANTLLDVFINLGIER
2vf2 & S.4e-39 21%  ¢.69.1.10 3.7.1.8 -TFESTSRFAEVDVDGLELHYHEAGVGHDQTVVLLHGCCRGALSYTHFIAVLAREFHYLAVD QP GYGHSDEEARH] FHLTAAMALKCLFI 0LGLER
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Předvádějící
Poznámky prezentace
predicts structural fold of target protein sequence by ﬁtting sequence into structural database and selecting the best-ﬁtting fold


Fold recognition: Given a library of known protein structures and their amino acid sequences, and the amino acid sequence of a protein of unknown structure, can we find the structure in the library that is most likely to have a folding pattern similar to that of the protein of unknown structure? 



o Molekularni dokovani

=  Umistovani malych organickych molekul — ligand( — do vazebnych

domén receptord, aktivnich center enzymU nebo zlabk{ DNA

= Nahodné generované orientace a konformace ligandu v blizkosti

biomolekuly jsou hodnoceny energetickym skore

= Energetické skore = interakéni energie = van der Waalsova energie +

elektrostaticka energie + energie vodikovych vazeb + entropie

<
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Poznámky prezentace
predicts structural fold of target protein sequence by ﬁtting sequence into structural database and selecting the best-ﬁtting fold


Fold recognition: Given a library of known protein structures and their amino acid sequences, and the amino acid sequence of a protein of unknown structure, can we find the structure in the library that is most likely to have a folding pattern similar to that of the protein of unknown structure? 



o Molekularni dokovani

= DOCK
= AUTODOCK

T

Ensrgy = =51.01 kel
FMED = 0.23 Angstrom
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Předvádějící
Poznámky prezentace
predicts structural fold of target protein sequence by ﬁtting sequence into structural database and selecting the best-ﬁtting fold


Fold recognition: Given a library of known protein structures and their amino acid sequences, and the amino acid sequence of a protein of unknown structure, can we find the structure in the library that is most likely to have a folding pattern similar to that of the protein of unknown structure? 



o CASP

= Critical Assessment of Techniques for Protein Structure Prediction

= Mezinarodni soutéz spolehlivosti predikénich metod = umoznuje
kritické a objektivni hodnoceni

Vv v/
|

K hodnoceni jsou vyuzivany slepé predikce = soutézici obdrzi

proteinové sekvence se znamou, avSak dosud nepublikovanou

strukturou — organizatori porovnaji predikované a experimentalni

<

struktury

Predikce proteinoveé struktury



Předvádějící
Poznámky prezentace
predicts structural fold of target protein sequence by ﬁtting sequence into structural database and selecting the best-ﬁtting fold


Fold recognition: Given a library of known protein structures and their amino acid sequences, and the amino acid sequence of a protein of unknown structure, can we find the structure in the library that is most likely to have a folding pattern similar to that of the protein of unknown structure? 



o CASP

Predikce terciarni struktury
Predikce molekularnich komplex(
Predikce kontaktl mezi zbytky
Predikce neusporadanych region(
Predikce domén

Predikce funkce protein(
Hodnoceni kvality model(

Upresnéni modelt

Predikce proteinoveé struktury
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Poznámky prezentace
predicts structural fold of target protein sequence by ﬁtting sequence into structural database and selecting the best-ﬁtting fold


Fold recognition: Given a library of known protein structures and their amino acid sequences, and the amino acid sequence of a protein of unknown structure, can we find the structure in the library that is most likely to have a folding pattern similar to that of the protein of unknown structure? 



Hodnoceni predikénich metod

o CASP
i Cumulative
* . g“ + R Name bl E;:I::'HE * £-sCore
(GDT_T5)

1. 426 5 | Zhang-Seruver 14 129,070

2. 4328 s | RAPTOR 164 103,274

3. 425 5 | BAKER-ROBETTA 164 101,546

4, 409 5 | pro-sp3-TASSER 164 99,062

3. 182 s | METATASSER 164 96,045

&, 222 5 | Phyre_de_novo 154 91,897

7. 012 s | HHpredS 164 29,393

2. 020 s | MULTICOM-CLUSTER | 164 27.470

3. 122 s | HHpred4 164 26,429

10, | 256 5 | SAM-TOE-zarver 164 24,731

11, | 012 s | MULTICOM-REFINE 164 23,832

12, | 4432 s | MUProt 164 21.140

12, | 279 5 | G5-KudlatyPred 151 78,994

14, | 154 5 | HHpredZ 164 77,955



Předvádějící
Poznámky prezentace
predicts structural fold of target protein sequence by ﬁtting sequence into structural database and selecting the best-ﬁtting fold


Fold recognition: Given a library of known protein structures and their amino acid sequences, and the amino acid sequence of a protein of unknown structure, can we find the structure in the library that is most likely to have a folding pattern similar to that of the protein of unknown structure? 



= Obdobi: jaro

= Rozsah: pfednaska 1 hodina/tyden
=  Vyucujici: Mgr. Radka Chaloupkova, Ph.D.
= Osnova:
= strukturné-funkéni vztahy proteinu
= metody exprese a purifikace rekombinantnich proteinu
= metody strukturni a funkéni analyzy proteinu
= racionalni design, semi-racionalni design a fizena evoluce

= pfiklady vyuziti proteinoveého inzenyrstvi

Predikce proteinoveé struktury



Strukturni biologie Bi9410+9410cx

w
>
-

= Obdobi: podzim

» Rozsah: pfednaska 2 hodiny/tyden, cviceni 2 hodiny/tyden

= Vyucujici: Mgr. David Bednat, Ph.D.

=  (QOsnova:

struktura, stabilita a dynamika biologickych makromolekul
makromolekularni interakce a komplexy
stanoveni a pfedpovéd struktury, identifikace dulezitych oblasti

stanoveni vlivu mutace na strukturu a funkci proteinu

aplikace v biologickém vyzkumu, navrhu IéCiv a biokatalyzatoru




Molekularni biotechnologie Bi743

Obdobi: podzim
Rozsah: pfednaska 2 hodiny/tyden, cvic¢eni 2 hodiny/tyden
Prednasky: Prof. Zbynék Prokop, Ph.D.

Cvigeni: Dr. Sarka Bidmanova, Dr. Koen Beerens, Dr. Veronika St&pankova, Mgr. Luka$ Chrast

Osnova

= proteinové, metabolické a tkariové inzenyrstvi

= genetické inZzenyrstvi rostlin a zivogichu

= molekularni diagnostika, vakciny, terapeutika

= bunécéna a genova terapie, regenerativni medicina

= molekularni biotechnologie v primyslu a zemédélstvi




o 0O 00U 00000 o0 Do

Claverie, J-M., & Notredame, C. (2006). Bioinformatics For Dummies (2nd ed.).
Wiley Publishing, Hoboken, p. 436.

Xiong, J. (2006). Essential Bioinformatics. Cambridge University Press, New York, p. 352.

PSI-PRED: http://bioinf.cs.ucl.ac.uk/psipred/psiform.html

Quick2D (MPI Toolkit): http://toolkit.tuebingen.mpg.de/quick2 d

Modeller: http://salilab.org/modeller/

Modeller (GeneSilico): https://genesilico.pl/toolkit/unimod?method=Modeller

Swiss-Model: http://swissmodel.expasy.org/

GenTHREADER: http://bioinf.cs.ucl.ac.uk/psipred/psiform.html
PHYRE: http://www.sbg.bio.ic.ac.uk/~phyre/index.cgi
GeneSilico MetaServer: https://www.genesilico.pl/meta2/

3D-Jury: http://meta.bioinfo.pl/submit wizard.pl
Rosetta@home: http://boinc.bakerlab.org/rosetta/
CASP: http://predictioncenter.org/index.cgi

Predikce proteinoveé struktury
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