Homologické modelovani proteinu

predikce neznamé 3D struktury na zékladé jeji podobnosti ke 3D struktuie znamé

Vicestupiiovy proces:
1) nalezeni podobnych 3D struktur
2) zvoleni vhodného vychoziho modelu
3) vlastni homologické modelovani (=,,zmutovani modelu na hledanou strukturu)
4) ovéfeni ,,spravnosti“ modelu numerickymi kontrolnimi kritérii

literatura: napt. http://en.wikipedia.org/wiki/Homology modeling

Vstupy: veskeré dostupné informace o hledaném proteinu, pfinejmensim 1D struktura

Néstroje:

1) http://www.ebi.ac.uk/Tools/fasta33/index.html - néstoj FASTA pro

vyhledavani podobnych AA sekvenci

2) PDB, databaze znamych proteinovych struktur, http://www.rcsb.org/pdb/home/home.do
3) WWW servery pro hledani struktur proteinti s podobnou 3D strukturou, napt. PDBeFold
http://www.ebi.ac.uk/msd-srv/ssm/

4) WWW servery pro homologické modelovani

5) Vizualizace vysledki

Servery pro homologické modelovani — novy test ,.kvality* CASP 10 bude zvetejnén
v prosinci 2012:  http://predictioncenter.org/casp10/index.cgi

Postup:
1) hledani pomoci néstroje FASTA, identifikace PDB identifikatora struktur s podobnou primarni

strukturou
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= Help

= Similar Applications FASTAISSEARCHIGGSEARCHI/GLSEARCH - Protein Similarity Search

e Cees This tool provides sequence similarity searching against protein databases using the FASTA suite of

= Download programs. FASTA provides a heuristic search with a protein query. FASTX and FASTY translate a DNA query.
Optimal searches are available with SSEARCH (local), GGSEARCH (global) and GLSEARCH (global query,
local database).

= Database Information

UniProt Use this tool
UniPare STEP 1 - Select your databases
PROTl&IN DATABASES OTHER TYPES
FASTA related
Illeratu:: g = 1_ Qatabank Selected X Clear Selen:tiorll General
Search for FASTA related » UniProtKB Taxonomic Subsets =| '« Nucleotide Databases
literature in Medline.... » UniProt Clusters Speciaised
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STEP 2 - Enter your innut

Enter or paste a| PROTEIN  =| sequence in any supported format:
MSLGAKPFGEKKFIEIKGRRMAYIDEGTGDPILFQHGNPTSSY LWRNIMPHCAGLGRLIACDLIGMGDSDKLDP j
SGPERY

AYAEHRDY LDALWEALDLGDRVVLVVHDWGSALGFDWARRHRERVQGIAYMEATAMPTEWADF PEQDRDLFQAF

RSQAGE

ELVLOTDNVFVEOVIL.PGLTILRPLSEAEMARAYREPFILARGEARRPTIL.SWPROTPTAGTPANVVATARNYAGWT.SFES =
g Prochazet.

STEP 3 - Set your parameters
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2) PDB: databaze 3D struktur proteind

3) hledani prostorové (3D) podobnych proteint
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Bringing Structure to Biology
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Submission Form @ for © pairwise 3D alignment

Select chains [

€ mutiple

l

Chains. [~(all)

Lowest acceptabie match (%) |70

Lowsst acceptable match (%) [0

PDBe Fold v2.50 15 Nov 2011

¥ match indwidual chains
% match conmectinty

F¥ best matches only
¥ unique matches only

F¥ i no matches within limits of acceptabilty are found. show ciose ones

Precision: TSR]

Sonby Viewsr

Submit your query Back to Home Page

Bringing Structure to Biology

Structure Alignment Results @

Query: pdb entry 1d07-A , 293 residues

HYDROLYTIC HALOALKANE DEHALOGENASE LINB FROM SPHINGOMONAS PAUCIMOBILIS UT26 WITH 1.3-PROPANEDIOL, A PRODUCT OF
DEBROMIDATION OF DIBROMPROPANE, AT 2 0A RESOLUTION

Examined 76732 enlries (190780 chains),

Matches 41-60 of 104
tesort results
Scoring @ Query | Target (PDB entry)
# Rmsd | Naign | Ng
Q|P|Z %sse | Nres | x | Title

0.68(22.1f14.0| 1.17 | 262 |10 s | 238 | [7 |CRYSTAL STRUCTURE OF DBJA (WILD TYPE TYPE Il P21)

0.68|23.4|14 %0 |301 | CR‘VSTA.LSTRUCTURE oF DBJA (HIS-DBJA)

0. & 6.0 1.23 | 265 | 9 78 | 307 | P |CRYSTAL STRUCTURES OF THE LUCIFERASE AND GREEN FLUORESCENT PROTEIN FROM RENILLA RENIFORMIS

1/18.1]12.7| 1.80 | 249 |14 73 | 297 | ¥ |DEHALOGENASE DPPA FROM PLESIOCYSTIS PACIFICA SIR4
a5 q!} s.8l9.5| 2.4 | 297 | 18| 22 71 iaz:g| 79 | 271 |p :;‘:]I'E O?ESFllll COMPLEXED TO THE R-ENANTIOMER OF A SULFONATE TRANSITION
46 0. 5.9 | 2.43 | 238 |15 | 21 ived:E| 83 | 271 | [ [PSEUDOMONAS FLUORESCENS ARYL ESTERASE
47 [0.43/9.3 71 |ivad:F| 83 | 271 |[7 |PSEUDOMONAS FLUORESCENS ARYL ESTERASE
s lo.93/s.3]5.a] 2,99 | 295 |12 | 22 | 71 [ssszic| s |2m | ;TSE{_JEDOMOP&ES FLUORESCENS ESTERASE COMPLEXED TO THE R-ENANTIOMER OF A SULFONATE TRANSITION
49 |o.43]9 9.5| 2.47 | 238 | 15| 22 71 [3n14:B| 83 | 271 | [T |SWITCHING CATALYSIS FROM HYDROLYSIS TO PERHYDROLYSIS IN P. FLUORESCENS ESTERASE
50 |0.43/9.2 9.4 2.44 | 237 |17 22 | 71 |ivad:A| 83 | 271 |[" [PSEUDOMONAS FLUORESCENS ARYL ESTERASE
51 [o-0sf0:a]9.4[ 2.0 [ 200 [ 48] 22 [ 72 [ssanee] e | 2ns i |ESEUDOMONAS FLUORESCENS ESTERASE COMPLEXED TO THE RENANTIOMER OF A SULFONATE TRANSTION
52 |0.42/8.7 2.38 | 237 |18 | 21 71 72 | 277 | [T |CRYSTAL STRUCTURE OF BROMOPEROXIDASE FROM BACILLUS ANTHRACIS
53 [0.42/8.3|9.0| 2.40 [ 235 (18| 22 [ M 83 | 271 | |PSEL AS FLUC ARYL
54 [0.42/9.2|9.4| 2.40 | 235 |18 | 22 71 83 | 271 |7 |PSEL AS FLUC ARYL
55 |0.42| 8.8 (0.4 2.44 | 236 [18] 22 7 |31a2:8| 83 | 2711 [ PSEUDOMONAS FLUORESCENS ESTERASE COMPLEXED TO THE R-ENANTIOMER OF A SULFONATE TRANSITION
STATE ANALOG
56 [0.42(8.4 2.49 | 238 |15 | 22 | 71 |3hid:R| 83 | 271 | [T |SWITCHING CATALYSIS FROM HYDROLYSIS TO PERHYDROLYSIS IN P. FLUORESCENS ESTERASE
57 |0.42/9.5|9.4| 2.43 | 235 | 17| 22 71 |3nid:E| 83 | 271 | [T |SWITCHING CATALYSIS FROM HYDROLYSIS TO PERHYDROLYSIS IN P. FLUDRESCENS ESTERASE
58 [o.42]e.5 9.3 2,38 | 233 |28 | 22 a1 78 |27 | IPSEUDOMONAS FLUORESCENS ESTERASE COMPLEXED TO THE R-ENANTIOMER OF A SULFONATE TRANSITION
STATE ANALOG

39 |0.42/9.1 9.3 2.41 | 234 |19 22 71 83 | 271 | [T |THE L29P/L124| MUTATION OF PSEUDOMONAS FLUORESCENS ESTERASE
60 |0.42(8.4|9.3| 2.44 | 235 18| 22 [ 7 78 | 271 | [T [THE L29P/L124] MUTATION OF PSEUDOMONAS FLUORESCENS ESTERASE

Examined 76732 entries (190780 chains),
Matches 41-60 of 104
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Query PDB 1d07:A Alignment [44 of 104) Target PDB 2xil:A 30 Structural alignment '+

[, Nsse - POE 1d07:A J & Dist (A} POE 2utich

Nres Horma Msse nssi Q
| 5 | 2 7| 0o
HYDROLYTIC HALOAL KANE DEHALOGENASE LINB
FROM SPHINGOMONAS PAUCIMOBILIS LIT26 WITH
1,3-PROPANEDIOL, A PRODUCT OF =g 3 T 1z.87 | 18
DEBROMIDATION OF DIBROMPROPANE, AT 2 0A - = -
RESOLUTION

EaEa 2 EEE

™ supeose whole entnes

Secondary Structure Alignment

b 3ES;

Query PDB 1007:A Target PDB 2xel:A

R

Rotation-translation matrix

o be applied to the target)

Downlozad the page content

0.643
ML e

3D Structural alignment @
Pl?lBidD?.J S1 | Dist (A} PDE FxilcA

4) Omezeni sekvence na oblasti se znamymi 3D analogy, homologické modelovani na
vybraném serveru

5) Vizualizace PDB soubori a pozorovani (+interpretace) strukturnich rozdilti - napf. s nastrojem
Swiss Pdb Viewer

i DeepView / Swiss-PdbViewer 3.7 (SP5)
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