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Tercidrni struktura proteinu |

 Komplikovana hiearchie

e Sekundarni — (Supersekundarni) — Terciarni

* Motivy — Foldy — Domény o
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Strukturni motivy

Zpusob razeni useku sekundarni struktury, napr:
e beta-vlasenka (beta-hairpin)
 Recky kli¢ (Greek key)

e beta-alfa-beta

* Helix-otacka-helix (helix-turn-helix)




Proteinové foldy

Vznikaji kombinaci nékolika motivu, napr.:
* Helix-bundle
 Rossmanuyv fold

* TIM-barrel h]” th

fItitmitin




Proteinové domény

* Proteinova doména je prostorove vymezeny
usek proteinu, obvykle s vlastni funkci

e Zname proteiny jednodomeénove i
vicedoménoveé




3D struktura

e Konkrétni umisténi jednotlivych atomu
polypeptidového retézce v prostoru

* Absolutni souradnice—x, vy, z

pro N atomu je tfeba 3N souradnic

* Relativni souradnice — vzdalenost, uhel, torzni
uhel

pro N atomu je tfeba 3N — 3 souradnic



B . ﬁ
Metody urceni 3D struktury

* Rentgenova difrakce - nejvice struktur v PDB
* NMR
e Ostatni metody < 1%

M Electron Microscopy
M Solid-State NMR

= Hybrid

B Neutron Diffraction
M Fiber Diffraction

m Electron

Crystallography
= Solution Scattering

M X-ray ® Solution NMR = Other

[ Other
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V 4 ﬁ
Zobrazeni 3D struktury

e Zobrazovaci SW: PyMol, Jmol, RasMol, VMD,
Chimera, Cn3D,...

spheres, surface sticks/balls and sticks cartoon/ribbon

St 0T LIRS




Databaze 3D struktur

* WWPDB (http://www.wwpdb.org)

RCSB PDB — Research Collaboratory for Structural Bioinformatics
Protein Data Bank

PDBe — Protein Data Bank Europe
PDBj — Protein Data Bank Japan
BMRB — Biological Magnetic Resonance Data Bank

* SCOP (http://scop.mrc-Imb.cam.ac.uk/scop/) — strukturni
klasifikace proteinu

* CATH (http://www.cathdb.info/) - klasifikace proteinovych domén
z PDB

e EMDataBank (http://www.emdatabank.org/) - struktury z

elektronové mikroskopie



http:///
http://www.wwpdb.org/
http://scop.mrc-lmb.cam.ac.uk/scop/
http://scop.mrc-lmb.cam.ac.uk/scop/
http://scop.mrc-lmb.cam.ac.uk/scop/
http://www.cathdb.info/
http://www.cathdb.info/
http://www.emdatabank.org/

Formaty ulozeni 3D struktury

PDB (Protein Data Bank)
 PDB File Format

* mmCIF File Format and PDB Exchange
Dictionary

e PDBML/XML File Format

= a memeer or The S IPIDE | @EMDataBank
< An Information Portal to Biological Macromolecular Structures

®
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Biological Macromolecular Resource

Full Description

Structural View of Biology
w "

List View of Archive By: Title | Date | Category
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Energy
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Molecule of the Month

Erythrocruorin
Hemoglobin comes in many shapes and sizes. In our blood, a hemoglobin with four chains carries
oxygen from the lungs to cells throughout the body. Some plants build a single-chain hemoglobin to
help protect sensitive nitrogen-fixing bacteria from oxygen, similar to the single chain myoglobin
that stores oxygen in our muscle cells. Some bacteria also make simple forms of hemoglobin to help
manage oxygen and other small molecules. Earthworms, however, are the champions when it
comes to building huge hemaglobins. They, and a few other types of invertebrate animals, build
enormous complexes of hemoglobin to carry their exygen, termed erythrocruorins.

Full Article

Protein Structure Initiative Featured System
PDZ Domains

PDZ domains are specialists in pratein recognition, but PSI Biology researchers are revealing their
o PR O

1 RCSB PDB News Hide

Weekly | Quarterly | Yearly

ualization of Protein
Symmetry

New Imol aptions slign protains
sleng symmstry =xes, encless
proteins in polyhadrons, and
color by symmatry. mare

+ Visit the San Diege Festival

of Science and Engineering on



{ LI HHu H f —ZH.3Y0 1L.YHT SL.3FE 1.H8 SY.f2

8 HE ARG A 7 -25.048 -12.736 G53.869 1.688 61.30

9 CZ ARG A 7 -24 4313 -12.499 G55 614 1.080 61.72
18 HH1 ARG A 7 -23.887 -12.448 55.0865 1.080 61.65
11 HH2 ARG A 7 -25.115 -12.328 56.126 1.68 63.61
12 H TYR A 8 -24.0855 -9.887 49.545 1.080 58.83
13 CA TYR A 8 -23.096 -8.180 483.940 1.00 48.87
14 € TYR A 8 -21.688 -8.689 49.201 1.0808 47.84
15 0 TYR R 8 -21.378 -9.123 58.279 1.008 47_98
16 CB TYR A 8 -23.287 -6.680 49.4B1 1.080 47.56
17 CG TYR A 8 -24.788 -6.147 49.204 1.00 48.37
18 CD1 TYR A 8 -25.123 -5.638 A4B8.867 1.08 49.080
19 CD2 TYR A 8 -25.619 -6.188 58.332 1.60 48.9M1
20 CE1 TYR n 8 -26.419 -5.156 47.88B9 1.00 48.83
21 CE2 TYR n 8 -26.918 -5.787 58.160 1.68 58.24
22 G2 TYR n 8 -27.386 -5.192 48.936 1.00 49.98
23 OH TYR n 8 -28.589 -4.719 A48.773 1.80 51.15
24 H LYS A 9 -28.837 -8.493 48.178 1.00 46.89
25 CA LYS A 9 -19.429 -B.849 48.240 1.060 45.81
26 C LYS A 9 -18.589 -7.576 A4B.327 1.60 43.461
27 0 LYS A 9 -19.6852 -6.586 47.921 1.688 42.48
28 CB LYS n 9 -19.6834 -9.623 46.986 1.00 47.08
29 CG LYS A 9 -19.825 -198.894 46.763 1.080 49.32
38 CD LYS A 9 -19.594 11,448 45.365 1.680 51.43
31 CE LYS A 9 -20.847 -11.313 44.498 1.80 53.57
32 HZ LYS A 9 -21.783 -12.464 44 647 1.080 5487
33 H FRO A 18 -17.364 -7.781 A4B8.849 1.608 42.21
34 CA PRO A 18 -16.466 -6.570 49.849 1.00 48.92
35 € FRO A 18 -15.637 -6.218 47.868 1.00 48.77
36 0 FRO A 18 -14.486 -6.346 47.819 1.080 48.13
37 CB FPRO A 18 -15.542 -7.884 G58.158 1.00 48.95
38 CG FRO A 18 -15.397 -B.529 49.837 1.68 42.18
39 CD PRO A 18 -16.736 -8.9%54 49.3088 1.00 42.99
48 H ASP A 11 -16.313 -5.778 46.748 1.00 48.65
M CA ASP A 11 -15.646 -5.158 45.620 1.80 411,65
2 € ASP A 11 -16.594 -4 117 45.854 1.66 48.11
43 0 ASP A 11 -17.884 -4.241 45,194 1.80 48.53
44 CB ASP A 11 15,159 -6.174 44 567 1.80 42.62
45 CG ASP A 11 -16.278 -6.799 43.791 1.080 45.99
4 01 ASP A 11 -16.825 -7.814 44.274 1.80 58.77
4 0Dp2 ASP A 11 -16.673 -6.360 42_.684 1.00 49.06

A

M H TRP 12 -16.8484 -3.875 44.451 1.68 38.94
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Uloha

Seznamte se s formatem .pdb Otevrete v
textovém prohlizeci soubor 1RI6.pdb a uvedte:

» O jaky protein se jedna?
» Kdo je autorem struktury?
» Jakou technikou byla struktura ziskdna?

» Kolik atomU obsahuje kompletni struktura
(v€etné ligandu a solventu)?

» Jaké prvky sekundarni struktury obsahuje dany
protein?




. -
UnIPDB www.ebi.ac.uk/pdbe/widgets/unipdb

* Propojeni databazi UniProt (sekvence) a PDB

(struktury) ey
Y Uiz & SPDE
EMEL-EEI Services Research | Training | About us
Protein Data Bank :
e

Bringing Structure to Biclogy

« Share W, Feedback

UniPDB - a UniProt-PDB sequence-coverage widget

The UniPDB (pdbe.org/unipdb) widget graphically brings together the sequence information from UniProt, protein families (if any) from Pfam and 30 structures from the PDB. This is useful to biologists
in assessing the availability and extent of 30 structural coverage of the protein of interest.

Check the structural coverage of your favourite protein: |Q4WW8a 'A m
Provide a UniProt code (by name, e.g. NGF_MOQUSE, or by accession, e.g. P01139) and hit the "enter” key or click the "Go!™ button.

Or click on the following links to try some representative examples:

P28398 (human BRCAL protein)

P01021 (human complement C5)

P03023 (Lac repressor from E. coli)

P29373 (human cellular retinoic acid-binding protein type 2)
P01139 (beta-nerve growth factor from mouse)

P22364 (amicyanin from P. denitrificans)

007412 (triosephosphate isomerase from P. falciparum)
016576 (human histone-binding protein RBBPY)
P01308 (human insulin)

ASYV76 (fatty acid synthase from pig)

P03372 (human estrogen receptor)

A very simple way to make a link or bookmark to the UniPDE widget for your favourite UniProt entry is to use a URL in the following format: http://pdbe.org/unipdb?uniprot=P29373 (replacing
"P29373" by the UniProt code of your chosen protein - use either UniProt names, e.g. NGF_MOUSE, or accession numbers, e.g. P01139).

The UniPDB widget can be used from this page, or it can be included in your own web pages.

The PDBEe Atlas pages for many PDE entries contain a table with all the UniProt sequences present in that entry. For each Uniprot entry, a button labelled "UniProt coverage” will launch UniPDE for that
sequence (below left]. You can also access this page from the "PDBe Tools” menu on the PDBe front page (below, right].

N



UniPDB www.ebi.ac.uk/pdbe/widgets/unipdb

e Vstup — UniProt kod proteinu

e Vystup — prehled struktur se vztahem
k tomuto proteinu (komplexy, domény,...),
tj. vSechny PDB zaznamy, které obsahuji
alespon cast zadaného proteinu



Uloha

» Pomoci aplikace UniPDB
(https://www.ebi.ac.uk/pdbe/widgets/unipdb/)
zjistéete, zda je znama struktura alfa

podjednotky A DNA polymerasy ze
Saccharomyces cerevisiae (DPOA_YEAST)

samotné nebo v komplexu

» Kolik dalSich struktur obsahuje alespon
nékterou zdomén tohoto enzymu?



https://www.ebi.ac.uk/pdbe/widgets/unipdb/

EMBL-EBI
Protein Data Bank :
in Europe UniPDB
Bringing Structure to Biology

Type another UniProt] (7]

Download CE R i DNA polymerase alpha catalytic subunit A L
results sequences P13382 DPOA_YEAST Saccharomyces cerevisiae.. code and hit enter
antries map T

Fo Hd 400 S0 -] To0 L2l 0 1 11 1 1300 1
L R R N R N N RN RN

|IIS I'II rot accession.

P13382 0@.@
e Ol .

BDFH

Strukturm techniky Ligandy

1ey  ERIEE 0 ©

1

Publikace -

Nukleové kyseliny

PDB soubor



EMBL-EBI Services Research Training About us

_ L. T
Protein Data Bank in Europe | | !

Bringing Structure to Biclogy

Examples: hemoglobin, BRCA1 _HUMAN Search EMDB

- i

<. Share ®. Feedback

Search results % DROA YeRsT

@) Save search ¥, Download

Refine query:

= Macromolecules (7) Macromolecules Compounds Protein families
DNA polymerase alpha catalytic ... (7) Entry 1 to 7 of 7 |Sort results i
Cell division control protein 13 (1) . "
4b08 I ; X-ray diffraction
DNA (5'-D(*TP*GP*AP*GP*CP*... g Yeast DNA polymerase alpha, Selenomethionine protein e R Gapniaie

DNA (5'-D(*TP*TP*TP*TP*CP*G... (1) Perera RL, Torella R, Klinge S, Kilkenny ML, Maman JD, Pellegrini L
Elife (2013) [PMID: 23599895]

Released: 27 Feb 2013

DNA polymerase alpha subunit B (1) Model geom... I CJom
’ " Fit model/d... W ] -

DNA polymerase alpha-binding p.. (1) Source organism: Saccharomyces cerevisiae

RNA (5'-R(*AP*GP*GP*CP*GP*... (1) Assembly composition: protein only structure

@ Add to basket .. Download files

== Molecule type (3)

Protein (7)




In silico predikce 3D struktury
* Ab initio

* Homologni modelovani

 Threading (,,navlékani“)




1) Ab initio - Quark

* Nevyzaduje existenci homologniho proteinu

* Predikuje 2D strukturu, modeluje fragmenty a
kombinuje je navzajem

* Nizka spolehlivost zejm. pro vétsi proteiny

QUARK http://zhanglab.ccmb.med.umich.edu/QUARK/

o

© o QMK ONLINE .
O e |

A S
\;\L K\\
J

@5~
\l


http://zhanglab.ccmb.med.umich.edu/QUARK/

QUARK Ab Initio Results for Job Q12270

Submitted Primary Sequence

>*Length 71
HVERPMNAFMVHAQAARER LA DO Y PHLANAR LS KT LGRLWRELLNEVERRFFVEEAERLRVOHRREDHPDYRY
12345678901234567T89012345678901234567T8001234567890123456T890123456785901

Predicted Secondary Structure

*C—coil ;H-helix;E-sheet;T-beta turn

HVERPMNAFMVHAD AR RRE LA DO Y PHLANAELSRT LGELWELLNEVERRPEFVEEAERLEVOHEEDHPDYRY
CTTTTCHHHHHHHHHHHHAHHHRTTTTCHHHHHHHHHHHHHHCCHHHHHHAHHHHHHHAHHHHHATTTTTT
1234567809012345678090123456T8090123456T78901234567809012345678901234567T8901

Download Predicted 3-state Secondarv Structure Tvpes
Download Predicted Starting Beta-tfiwn Position

Download Predicted Real-value Phi-angle
Download Predicted Real-value Psi-angle

Download Distance Profile from Fragments
Download Clustered Torsion Angle Pairs from Fragments

Predicted Solvent Accessibility

»0-buried to 9-exposed

HVERPMNAFMVWAQAARRRLA DY PHLANAELSRETLGELWRELLNEVERRPFVEEAERLEVOHRERDHPDYEY
54420110100002101220143124121120020013004312321122013203301220353123143
123456780901 23456780012345678090123456768080123456780801234567T8090123456780901




Download Model 1 Download Model 2 Download MModel 3




2) Homologni modelovani

* Vyuziva skutecnosti, ze dva proteiny ze stejné
rodiny a s podobnou sekvenci maji i podobnou
3D strukturu

* Nutno znat strukturu homologniho proteinu =
templat

SWISS-MODEL http://swissmodel.expasy.org/

(@ SWISS-MODEL



http://swissmodel.expasy.org/

Uloha

» Pokuste se vytvorit model struktury pro
zadany protein pomoci serveru SWISS-MODEL

(http://swissmodel.expasy.org/). Pouzijte
automaticky mod.

Sekvence:
MYPFEFDNPNYTNTYATNEDEVCPYFLDYYNNSQDDYKNFRGENYDEFEDTEE
NIENRNIEETEYEGLEFRAWNPWNNLGGNITSGLGASSWAANRIDLEFARGRG
GELIHNWEDNGKWNYWENLGGILTSSPKAVSWGEFNRIDVVCRGTDNAMYHK
WWDGSSWSGEFENLGGOQLTSAPTICSWAPNRLDCEFARGTDNQLHHKWWDGSS
WSOWEALGGSLTSGPGAVSWGPNRIDVFARGRNNTLIHKWWNGTSWSQWED
LGGFLTSAPCASSRGONRIDVFARGRNNRLMYKYWDGSRWSDWTEFLOGYLT
SEPVSVSRNSSSINVFAKGPRENVIERIYS



http://swissmodel.expasy.org/

: T —
Swiss-Model

Welcome to SWISS-MODEL

SWISS-MODEL is a fully automated protein structure homology-modelling server, accessible via the ExPASy web server, or from the program DeepView (Swiss Pdb-
Viewer). The purpose of this server is to make Protein Modelling accessible to all biochemists and molecular biologists worldwide.

Start Modelling

SWISS-MODEL has recently had a face lift! You can still access the familiar version here.

Protein Structure Bioinformatics Group -

c/o Prof. Torsten Schwede a _BIUZENTRUM

Swiss Institute of Bioinformatics Swiss Institute of Universitat Basel

Biczentrum, University of Basel Bioinformatics The Center for Molecular Life Sciences
Klingelbergstrasse 50/70

CH-4056 Basel / Switzerland

help-swissmodel@unibas.ch

When you publish or report results using SWISS-MODEL, please cite the relevant publications:
« Arnold K., Bordoli L., Kopp J., and Schwede T_ (2008). The SWISS-MODEL Workspace: A web-based environment for protein structure homology modelling.
Gioinformatics, 22,193-201.
« Kiefer F, Armold K, Kinzli M, Bordoli L, Schwede T (2009). The SWISS-MODEL Repository and associated resources. Nuclelc Acids Research. 37, D3G7-D392.
« Guex, N Peitsch, M.C_; Schwede, T. (2009) SWISS-MODEL and Swiss PdbViewer. Automated comparative protein structure modeling with SWISS-MODEL and
Swiss-PdbViewer: A historical perspective. Electrophoresis, 30(51), S162-5173.
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Swiss-Model

p gﬂfﬁ'ﬂfu" 8W|88_MODEL Maodelling Tools Repository

The Cenber for Molecolar Lide Sciences

Start a New Modelling Project @

Target Sequence: /# Target

(Format must be Fasta,

Target SSHAANRIDLFARGRGGELIHNWFDNGEWNYWENLGGILTS SPRAVSWGFNRIDVVCRGTDNAMY HEWWDGS SWSGFENLGGOLT 170
Clustal, Promod,

plain string, or a valid Target SAPTICSHWAFNRLDCFARGTDNQLEHEWWDGS SHSQWERALGGSLT SGEGAVSHGENRIDVFARGENNTLIHEWWNGT SWHSQWEDL 255
UniProtKB AC) Target GGFLISAPCASSRGQNRIDVFARGRNNRLMYKYWDGSRWSDWIFLQGY LT SEEVSVSRNSSSINVEARGERENVIERIVS 333
Reset Form

Project Title: Untitled Project

Email: Optional Supported Inputs @

Sequence -

Search For Templates Build Model Uniprot AC -

Target-Template Alignment  ~

By using the SWISS-MODEL server, you agree to comply with the following terms of use and to cite the g

Upload Template -

Deepview Project -




Swiss-Model

Nékolik modell

i= All Projects
Untitled Project created: today at 18:43

summary  Templates @) m B & x

Model Results e Orderby; GMQE v

Oligo-State @ GMQE@ QMEAN4©

046 9741 A

MONOMER (matching prediction)
Dorucena posta — Osobni sl

Ccp | | -6.78

Araom [l W@ 569
sovaton [l M -8.43
Torsion . W 529

St o

Template Seqldentity  Coverage Description

dagt 1A 20.40% | FUCOSE-SPECIFIC LECTIN FLEA

Model-Template Alignment

Auodel 01 MYPE‘E‘DNPNYTNTYATNEDEVCPZFLDYYNNSQDDYKNE‘RGENYDE‘EDTEENIENRNIEETEYEGLE‘RAWNPWNNLGGNIT_ 105

v N SRS B
dagt.l.AEEPs ez vADEET T v 1oesEfAIIS ),

View «
Oligo-State @ Ligands GMQE® QMEAN4©
MONOMER (matching prediction) None 046 9091 W
X 1 P Template Seq ldentity  Coverage Description
401y 1A 20.40% | FUCOSE-SPECIFIC LECTIN FLEA v
v

Model-Template Alignment
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and HHBIits (Remmert, et al_, 2011} for evolutionary related structures matching the target sequence in Table T1. For details on the
template search, see Materials and Methods. Overall 13 templates were found (Table T2).

Models

The following model was built (see Maternals and Methods "Model Building”):

Model #03 File Built with Oligo-State Ligands GMAQE QMEAN4
- Fa!
%ﬁ\" FDE ProMod Version 3.70. MOMNOMER {matching prediction) Mone 0.45 -5.60
QMEAN4 -8.60 1 § |
CBeta -6.31 - I ~IJ I Ak H-'lq I1'|. ‘ :
_ | T WL ¥, L T s _
All Atom 513 1 2]y T e :
Salvation .05 1 : , i
Torsion 120 | . P
Seq Oligo- Found . Seq .
Template Identity state by Method Resolution Similarity Range Coverage Description
4 a homo- : . 80 - FUCOSE-SPECIFIC
lofz. 1.A 22.00 dimer HHblits ~ X-ray 1.50A 0.32 334 0.75 LECTIN
Ligand Added to Model Description
FUC # - Binding site not conserved. SUGAR (ALPHA-L-FUCOSE)
FUC # - Binding site not conserved. SUGAR (ALPHA-L-FUCOSE)
FUC # - Binding site not conserved. SUGAR (ALPHA-L-FUCOSE)
FUC # - Binding site not conserved. SUGAR. (ALPHA-L-FUCOSE)
FUL # - Binding site not conserved. SUGAR (BETA-L-FUCOSE)
FUL # - Binding site not conserved. SUGAR (BETA-L-FUCOSE)
FUL # - Binding site not conserved. SUGAR (BETA-L-FUCOSE)
FUL # - Binding site not conserved. SUGAR (BETA-L-FUCOSE)

— - — . N - . e 1l e . pem g p—— 8 g N i o e p—
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QM EAN http://swissmodel.expasy.org/gmean/cgi/index.cgi

e Stanoveni kvality strukturniho modelu

* Automaticky provedeno pri pouziti serveru
SWISS-MODEL

e Mozno analyzovat i vlastni modely

submit news example 1 example 2 example 3 help references | con tact

New Request

NEW Recently added features: Ability to handle oligomeric structures and absolute quality measures (QMEAN Z-scores).

Input data
Project name (optional) |New Project

E-mail address (optional)

Models @ [ vybrat soubor | d1gmxa_model_pdb
Some example test sets are available f

Sequence (optional for single
structures and complexes) @



Global Model Quality Estimation 7] [+/]

QMEAN4 global scores: 9

QMEANscore4 @ Estimated absolute madel qualit‘_-,.rg

0.28

Z-Score: -5.92
Plat 1: [save png]#
Plot 2: [save png]&

QMEAN4 global scores:

Score components o

[save png]s

Local scores

Coloring by residue

Residue error plot 7]
error

N
gl

I I 1 I I |
0 100 200
[save pngls

Energy profile: 7]
[save raw scores)s

Coloring (all chains):
[save |pgl# [save pdb]s

The QMEAN4 scare is a composite score consisting of a linear combination of 4 statistical potential terms {estimated model reliability
between 0-1). The pseudo-energies of the contributing terms are given below together with their Z-scores with respect to scores obtained for
high-resalution experimental structures of similar size solved by ¥-ray crystallography:

Scoring function term
C_beta interaction energy
All-atom pairwise energy
Solvation energy

Torsion angle energy
QMEAN4 score

If vou publish results from QMEAN, please cite the following paper:
Benkert P, Biasini M, Schwede T. {2011). "Toward the estimation of the absolute guality of individual protein structure models. ” Bioinformatics,

27(3)-343-50.

Faw score Z-score
-15.91 -2 60
-398 94 307

-0.24 -2 86
2320 547
0277 -6.92



3) Threading

* Modelovani pri nizké homologii s proteiny se
znamou strukturou

* Porovnava moznost prilozeni sekvence na
proteiny znamych foldu

Phyre2 http://www.sbg.bio.ic.ac.uk/phyre2/



http://www.sbg.bio.ic.ac.uk/phyre2/

Phyre2

ARDLVIPMIYCGHGY ‘ —— _

PSI|-Blast

Very powerful — Hidden Markov
able to reliably detect extremely Model DB of
remote homology

Routinely creates accurate models even
when sequence identity is <15%

3D-Model

ﬁ

HMM-HMM

matching

\

ARDL--VIPMIYCGHGY
_ AFDLCDLIPV--CGMAY

Sequence of known structure



Subscribe to Phyre at Google Groups

) — Sube
Phyra?

Visit Phyre at Google Groups

Protein Homology/analog¥ Recognition Engine V 2.0

LA QLS

What's New in Phyre2

1G] houser@mail muni.cz
Optional Job description Je=i8

MYPFFDNPFNY THT YATHEDFVCPYFLDY YNNSQDDYRNFRGENYDFEDTEENTENRNT
EETEYEGLFRAWNPWHNLGGHNITSGLGASSWAANRT DI.FARGRGEET. T HNWEF DN GEWH
YWENLGGILT S5PFAVSHGFHRIDVVCRGT DNAMYHENWDGS SWSGFENLGEOLT SAF
TICSWAPHNRLDCFARGT DNQI.HHKWWDGES SWSQWEAT.GGSL.T SGPGAVSWGFHNRIDVE

1 idS K ARGENNTLIHEWWNGT SWSQWEDLGGFLT SAPCASSRGONRIDVFARGRNNRIMYE YW
Amino Acid ez DESRWSDWTFLOGY L.TSEPVSVSENS S STNVEAKGPRENVIERTIYS

WOl Rl Normal @ Intensive O
T Bl




Phyra?

Job Status

5115110 houser@mail.muni.cz

Job Description [#:{8

WG R ] Bae/42ede312f90d

D E1c] Mon Feb 4 14:20:24 GMT 2013

Estimated total processing time: 2.2 hours + 1.9 hours [

Your job has entered the queue.... Waiting for job to start.

171 jobs running 0 jobs queued

This page auto-refreshes every 30 seconds until job completion .... e



Summary

Model (left) based on template dlofza

Top template information

Fold:6-bladed beta-propeller
Superfamily:Fucose-specific lectin
Family:Fucose-specific lectin

Confidence and coverage
Confidence: Coverage:

255 residues ( 76% of your sequence) have been
modelled with 100.0% confidence by the single
highest scoring template.

Interactive 30 view in Jmol

Image coloured by rainbow N — C terminus

Sequence analysis

View PSl-Blast Pseudo-Multiple Sequence Alignment

Secondary structure and disorder prediction

11



diofza
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14

Fold:6-bladed beta-propeller

20 Superfamily:Fucose-specific lectin
Family:Fucose-specific lectin
PDB header:photosynthesis

13 Chain: A: PDB Molecule:ycf48-like prot
PDBTitle: crystal structure of ycf48 from
PDB header:lectin

16 Chain: A: PDB Molecule:psathyrella velt
PDBTitle: 2.6a crystal structure of psathy
with n-acetylglucosamine
PDB header:hydrolase

14 Chain: A: PDB Molecule:extracellular siz

PDBTitle: crystal structure of aspergillus f




TASSER

* Nékolikrat oznacen jako nejlepsi predikcni
server

* Nutna registrace
http://cssb.biology.gatech.edu/skolnick/webservice/TASSER/index.html

* Moznost prace online nebo stazeni a instalace
na lokalni pocitac (Linux)


http://cssb.biology.gatech.edu/skolnick/webservice/TASSER/index.html

TASSER online

Skolnick Research Group Publications News & Events Software & Services

Services
TASSER

Super PSiFR

ur sequence belongs to these genomes: Human, E i.K12, Budding Yeast, Amoebae Protein Structure Prediction

lculated chunk-TASSER

Drosophila, C.Elegans, Zebrafish, Mouse, Rat, Arabidopsis, please ¢
results here. gy MetaTASSER
. - . ro-sp3-TASSER
TASSER: A meta server for protein structure prediction that combines chunk-TASSER, pro-sp3- ?’ASSIER o
TASSER and MetaTASSER.
TASSER

Protein Structure Refinement
MNOTE: -

® This web service is freely available to all academic users and not-for-profit institutions.

® Commercial users wishing an evaluation copy should contact skolnick@gatech.edu .

® Commercial users may license the TASSER software after completing the license agreement Protein Structure Alignment
and sending it to skolnick@gatech.edu . >

BSR

Fr-TM-align
If you find this service useful, please cite the following paper: / ,:rlf_ ialign
® H. Zhou and J. Skolnick. Ab initio protein structure prediction using chunk-TASSER. DNA-binding Prediction
Biophysical Journal 2007:93: 1510-1518, PDF = -~ DBD-Threader
@ H. Zhou and J. Skolnick. Protein structure prediction by pro-sp3-TASSER. Biophysical Journal @ ,  DBD-Hunter
2009:96(6): 2119-2127, PDF e e
® H. Zhou, S. B, Pandit and J. Skolnick. Performance of the Pro-sp3-TASSER Server in CASPS. R tanln o ediction
Proteins 2009:77(S9): 123-127 PDF D INDSTIY
‘%é{: FINDSITE-metal
N
i EFICAZ®>
Ligand Dacking/Sereening
H‘ FINDSITECCME
J" Q-Dock-H™
FINDSITE'HM
Submit your sequence here Personalized Medicine
Sequence name: ‘__ ENTPRISE
Email - address:* houser@mail muni.cz DR.PRODIS
INPUT sequence * (FASTA format or cut and paste the sequence, >30 AA & <600 AA, one Software
sequence /submission): APoc
MYPFFDNPNYTNTYATNEDFVCRYFLDYYNNSQDDYKNFRGENYDF EDTEENI ENRNIEE TEYEGLFRAMNP cavitator
WNNLGGNITSGLGASSHAANRIDL FARGRGEEL THNWF DNGKLNYHENLGGIL TSSPIAVSLGFNRIDVVCR
GTDNAMYHEWWDGSSWSGFENLGGQLTSAPTICSWAPNRLDCFARGTDNQLHHKWWDGS SWSQUEALGGSLT EFICAz2®
SGPGAVSWGPNRIDVFARGRNNTL IHKIWWNGTSWSQWEDLGGFLTSAPCASSRGONRIDVFARGRNNRLMYE FINDSITE

YHDGSRWSDWTFLQGY L TSEPVSVSRNSSSTNVFAKGPRENVIERTYS I HM
FINDSITE



TASSER online

Home About-us Skolnick Research Group Publications News & Events Software & Services Jobs

Sequence 15 submutted. The result will be emailed to the given email ID within 100 hours. Services
Super PSiFR

Protein Structure Prediction
chunk-TASSER

MetaTASSER
pro-sp3-TASSER
TASSER-VMT
TASSER

Protein Structure Refinement

':-1.:3“’.. I.‘...t

Firy,, T BSR
Ly

Protein Structure Alignment

/}-y Fr-TM-align
o



>protein
YPFFDNFNYTHNTYATHEDEVCEY FLOYY
EYEGLFRAWNPWNNLGGNITSGLGAS SHAANRIDLFARGRGGE NWEDHGER YWENL
IFEWWDGSSWSGFENLGGOLT SAFTICSHAR
N<_d,FhsCT:N::==KE. G5 SWSQWEALGGSLTSGPGAVSHWGPNRIDVFARGRNNTLI
HEWWNGT SWSQWEDLGGEFLT SAPCAS SRGONRIDVEARGENNE LMY EYWDGSEWS DWL E'L
RGYLTSEPVSVSENSSSINVFARGPEENVIERIYS

20 40 &0 80 100 120 140
Sequence YPFEDNENYTNTYATNEDFVCPYFLDYYNNSQDDYRNFRGENYDFEDTEENIENRNIEETEYEGLERAWNEWNNLGGNITSGLGAS SHRANRT DLFARGRGGEL I HNWF DNGRWNYWENLGGI LT SSPRAVSWGFNR IDVVCRGT
Prediction CCCCCCCCCCCCCCCCCT H CS55555555CCC55555CCCCCCCCCCSSCCCCCCCCCSS55CCCCCSSSSSS CCCCSSS5SS CCCCCCSCCCCCCCCCCSSSSS CCCCSS55S5

CCCCS555555CCCCC555555CCCCCCCCSCCCCCCCCCCS5555CCCCS55555CC

Conf.Score T25BB75168989B88TT1 BO00pB00000509008580900825008760664068976588670899380048000008
20 40 &0 80 100 120 140
Sequence YPFEDNPNYINTYATNEDEVCEYFLDYYNNSQODDYENFRGENYDFEDTEENIENRNIEETEYEGLEFRAWNPFWNNLGGN ITSGLGAS SWAANRIDLEARGRGGELLHNWF DNGERNYWENLGGILT SSPRAVSWGENRL CRGI

Prediction 4010300122332334330101110541223474173143331314332310323312232132332312312303132212000002372100000003411010122332303213312232222000001372200000103

Values range from 0 (buried residue) to 9 (highly exposed residue)

Download Model 1 Download Model 2 Download Model 3 Download Model 4 Download Model 5

C-score=-2.09 C-score=-2.42 C-score=-3 44 C-score=-3 46 C-score=-3 53

Estimated accuracy of Modell: 0.47+0.15 (TM-score) 11.324 5A (RMSD) (Read more about C-score of generated models)




TM-align
Top 10 Identified stuctural analogs in PDBE

Rank PDB TM-score RMS5Da IDENa Cov. Download
Hit Alignment

1 Am0A 0773 3.51 0.066 0.952 Download
2 widA 0772 3.56 0.085 0.952 Download
3 Zxbgh 0772 2.92 0.094 0.892 Download
4 3ijeA 0.770 3.55 0.063 0.949 Download
5 JcikB 0.752 3.06 0.060 0.890 Download
B daizA 0747 374 0.074 0.928 Download
7 Z2phiD 0747 319 0.054 0.890 Download
g JizBa 0.744 3.41 0.059 0.904 Download
9 3kMG 0744 370 0.074 0.931 Download
10 AtrA 0.743 3.15 0.068 0.884 Download

(a) Query structure is shown in cartoon, while the structural analog is
(b} Ranking of proteing is based on TM-scaore of the structural alignm

(£} RMSD® is the RMSD between residues that are structurally aligne:

Spin On/Off L0} IDEM® is the percentage sequence identity in the structurally align
(e} Cov. represents the coverage ofthe alignment by Th-align and is ¢

Navic predikce funkce a vazebnych mist — na
zakladé struktury homolognich komplexu



CASP

Critical Assessment of Techniques for Protein Structure Prediction

= I -

—
el

ttp://predictioncenter.org/caspl10/index.cgi

Rozsahla analyza predikénich programu
Posledni kolo 2012 (CASP10). Mj. zahrnuje:

* Predikce terciarnich struktur:
— Template Based Modeling - je-li dostupny templat

— Template free modeling - bez templatu
— Contact-assisted structure modeling - pti znalosti nékolika
dlouhodosahovych interakci
* Dalsi kategorie:
— ldentifikace neusporadanych oblasti (disordered regions)
— Funkéni predikce (predikce vazebnych mist)



http://predictioncenter.org/casp10/index.cgi

3D structure evaluation - Targets and Domains count: 34

Results Home

Table Browser

Quality Assessment Results

RR Assessment Results

Sequence Dependent

Results for Group:

- All Groups -

First Models | All Madels

[=]

All Classifications | TEM | EM

All Targets | Server | Human/Server

I:l TO674 - TOY03 TO704 - TO733 TO734 - TO763 Refinement  Assisted targets

Results Home

=y

T0644-D1 T0645-D1 T0648-D1 T0649-D1
(TBM) H/'S @ (TEM] (TeM] S (TBM-hard) H/S
TﬂhIES GDT PID' Range: 26-166 Range: 40-537 Range: 2-102 Range: 27-210
5PICE1
T0650-D1 T0651 T0651-D1 T0651-D2
# : Name (TEM]) S @ (other] H/S (TEM] H/S (TEM]) H/S
i TOG44TS265 1i-Di Range: 4-342 Range: Range: 1-35 Range: 111-221
z TO644T5294_1-D1
3 TOB44TS5068_1-D1
4  TOB44T5113_1-D1
5  TOB44T5405_1-D1 .
6  TOB44TS5330_1-D1 i
7  TOB44T5237_1-D1 [ /
8  TO644TS458_1-Di1 il I
9  TOB44T5035_1-Di ==
10 TOB44TS5114_1-D1
té $ggjj$§gg?—i:gt 5PICE1] 5PICE1] 5PICE‘1 5PI(E1]
13 T0644T5281 1-D1 SG T0652-D1 T0652-D2 SG T0653-D1 SG
1L51 $ggii$gigg_lgl j (TBM] S (TBM] S ] (FM/TBM) H/S ]
1 1-D1 B 1 201-283 Ranga: 22-414
— anges
16 TOB44T5130 1-Di — L _— - — Il
17 TOB44TS5261_1-D1 [ | 1 82.80 65,43 47.37 2.869
> 18 TOB44TS475_1-D1 [ W | B82.62 66.31 39.20 3.314
= 19 T0644T5490_1-D1 82.62 63.83 29.17 2.827
20 TO644TS489_1-D1 (] 82.62 65.43 42.91 2.844
i 21 TOB44T5473_1-D1 1 82.45 65.07 47.35 2.919
2. 22 TOB44T5197_1-D1 82.27 64.89 41.21 2.661
: 23 TO644TS5141”1-D1 1 82.27 65.60 41.03 5.41
: 24 TOB44T5101_1-D1 [ ] 22.09 64.19 42.70 2.716
4. 25 TO644TS5079_1-D1 1 g21.74 63.48 43.35 2.546
5. 26 TOB44T5164_1-D1 21.74 62.41 27.18 2.682
s. 27 TOB44TS5081_1-D1 81.56 63.83 36.44 2.879
= 28 TO644T5251_1-D1 21.56 62.59 28.97 2.483
2 29 TOB44TS5350_1-D1 81.38 64,19 44,61 2.887
g. 30 TO644TS5285_1-D1 821.03 63.48 39.23 2.82
3. 31  TOB44T5163_1-D1 20.85 63.12 20.49 2.653
1o, 32 TO644TS5026_1-D1 20.85 63.12 30.49 2.653
o 33 TO644T5457_1-D1 20.67 62.77 40.20 3.475
2 34 TOB44T5275_1-D1 20.50 54.36 39.47 2.335
12, 35 TO644TS481_1-D1 80.50 62.94 36.08 2.721
13. 36 TO644T5045_1-D1 K 80.32 651.88 34.58 2.839
19 37  TO644TS5479_1-D1 1 [ | g20.14 60.99 32.04 2.516
- TOeAAT A 1.1 =z o7 1 i ] i A0
15. TO544TS428 1-D1 | 428 Prons0) ADIG 0. 0.78 81.56 | B1.43 0.74 0.58 0.80
16. TO0544TS130 1-D1 130 Pcomb ADIG i 0.78 81.56 | 81.43 0.74 0.56 0.80
17. TO0544TS261 1-D1 261l s Seck-server ADIG 0. 0.78 81.56 | 81.43 0.74 0.56 0.80
18, | TOS44TS475 1-Di | 475 CNIO ADIG 0. 0.71 77.30 | 77.23 0.63 0.50 | 0.7¢
19, TO0e44TS450 1-D1 | 490 Zhang_Refinement ADIG 0. 0.69 70.21 | 70.14 Q.65 0.40 0.7
20. | TOS44TS5483 1-D1 | 483 MULTICOM ADIG 0. 0.75 80.85 | 80.78 0.71 0.51 | 0.7¢
21. TO544TS5473 1-01 | 473 Seck ADIG 0. 0.76 78.01 | 77.94 0.73 0.54 0.7¢
22. TO0644TS5157 1-D1 157 Mufold ADIG 0. 0.75 80.85 | BD.72 0.71 0.54 0.7
23. TO544TS141 1-O1 141 Bat=s_BMM ADIG 0. 0.68 75.18 | 75.10 0.68 0.48 0.7+
24, TO0644TS5101 1-D1 101 WeFald ADIG 0. 0.74 80.85 | BD.78 0.68 0.50 0.8:




Analyza 3D struktur

* Urcéeni strukturnich prvku (sekundarni
struktura, motivy, foldy) a zarazeni do
prislusnych nadrodin

* Povrchy — pristupnost pro solvent,
hydrofobicita, analyza kavit a tunelu

* Vazebna mista — predikce funkce

* Interakce (protein-protein — 4D, protein-DNA,
protein-ligand) — plochy, energie, vazby

* Homology — hledani, porovnavani



Hledani 3D-homolognich proteinu

Hledani na Urovni terciarnich struktur muze byt
casove (i vypocetné) narocné.

 PDBeFold — prohledava PDB databazi
* Dali— prohledava PDB databazi
 FATCAT

* BackPhyre — umoznuje prohledani konkrétniho
genomu proti zadané 3D strukture




PDBeFold

Porovnani 3D struktur z PDB / SCOP pomoci 2D elementu

€ Submission Form @ pairwise

3D alignment multiple
Query Target

Source: | PDB entry v Source: | Whole PDB archive v
PDB code |1sar view

Select chains v Find chains
Chains: [*(all)
Lowest acceptable match (%) |70 Lowest acceptable match (%) |70

#| match individual chains #| best matches only

«| match connectivity # unique matches only

#| if no matches within limits of acceptability are found, show clcse ones

Precision: | normal ¥ Sort by: | Q-score v Viewer: | Jmol ¥

| Home | Submit your query |




Uloha

» Pomoci serveru PDBeFold
(http://www.ebi.ac.uk/msd-srv/ssm/) analyzujte
N-terminalni doménu proteinu BC2L-C.
(PDB kod: 2WQ4). Naleznéte proteiny
s hejvyssi strukturni homologii k tomuto
proteinu.



http://www.ebi.ac.uk/msd-srv/ssm/
http://www.ebi.ac.uk/msd-srv/ssm/
http://www.ebi.ac.uk/msd-srv/ssm/

EMEL-EBI Services | Research | Traini
Protein Data Bank
PDBeFold

in Europe
Bringing Structure to Biology

Structure Alignment Results. @

Query: pdb entry 2wq4, chain A B : 134 residues.
MN-TERMIMAL DOMAIN OF BCZL-C LECTIN FROM BURKHOLDERIA CENOCEPACIA

Examined 86833 entries, (217743 chains). Displaying Matches 1-17 of 17.

Back to query |Sort by | Q-score |Z| arrange by SCOF family [C]

## scoring 9. RM3SD Naign Mg %seg Query Target (PDB entry)
o P Z Bheze  Match  %gze M = Title

1 1.00 4s.6 20.3 0.00 134 0 100 100 2wgd:R 100 134 [ N-TERMINAL DOMAIN OF BC2L-C LECTIN FROM BURKHOLDERIA CENOCEPACIA

2 0.8¢ 28.5 16.3 0.44 130 1 100 100 2wgd:C 100 131 [ N-TERMINAL DOMAIN OF BC2L-C LECTIN FROM BURKHOLDERIA CENOCEPACIA

3 0.93 26.2 15.3 0.80 130 0 100 91 100 130 [ MN-TERMINAL DOMAIM OF BC2L-C LECTIN FROM BURKHOLDERIA CENOCEPACIA

4 0.23 0.0 3.1 3.86 83 & B 73 3c30:Cc 100 95 [0 HUMAN NUCLEOPLASMIN (WPM2): A HISTONE CHAPERCMNE IN OOCYTES AND EARLY EMBRYOS
5 0.23 0.0 3.2 3.78 86 3 B 73 3c30:B 100 92 [0 HUMAN NUCLEOPLASMIN (WPM2): A HISTONE CHAPERCMNE IN OOCYTES AND EARLY EMBRYOS
£ 0.23 0.0 3.3 3.76 85 11 &8 73 3c30:I 100 92 [O] HUMAN NUCLEOPLASMIN (WPM2): A HISTONE CHAPERCMNE IN OOCYTES AND EARLY EMBRYOS
7 0.22 0.0 3.2 3.82 84 & B 73 3c30:7 100 %0 [O] HUMAN NUCLEOPLASMIN (WPM2): A HISTONE CHAPERCMNE IN OOCYTES AND EARLY EMBRYOS

I



DALI http://ekhidna.biocenter.helsinki.fi/dali_server/start

* Dali server - Prohledava PDB databazi za
ucelem nalezeni 3D homologu k zadané
strukture

* Dali Database — databaze homologl znamych
struktur

e Pairwise Dali Light - Umoznuje porovnat dvé
3D struktury navzajem

Hasegawa H, Holm L (2009) Advances and pitfalls of protein structural alignment. Curr.
Opin. Struct. Biol. 19, 341-348.



- Institute of
Dali server Biotechnology

SERVICES & TOOLS GROUP MEMBERS NEWS & VACANCIES m PUBLICATIONS

Protein Structure Database Searching by DaliLite v. 3

The Dali server is a netwaork service for comparing protein structures in 20. You submitthe coordinates of a query protein structure and Cali
compares them against those in the Protein Data Bank (FDB). You receive an email notification when the search has finished. In favourable
cases, comparing 30 structures may reveal biologically interesting similarities that are naot detectable by comparing sequences.

Requests can also be submitted by e-mail to dali-server at helsink dot fi. The body ofthe e-mail message must contain atomic coordinates
in POB format.

If you want to know the structural neighbours of a protein already in the Protein Data Bank (POB), you can find them in the Dali Database.

If you want to superimpose two particular structures, you can do it in the pairwise DaliLite server.

Upload a structure:
| Wybrat soubor | Soubor nevybran

Or enter PDB identifier: chain: {opticnal)

[Keyword search for PDB identifiers)

Job name:

{opticnal)

Enter email address for notification:

lower priority queuse

Maost jobs finish within an haur, but if a queue builds up, then ittakes longer.



Uloha

» Pouzijte server Dali
(http://ekhidna.biocenter.helsinki.fi/dali server/start)
a najdete blizké strukturni homology
k nékterému z proteinu v PDB databazi
(http://pdb.rcsb.org). Vyuzijte Dali Database.



http://ekhidna.biocenter.helsinki.fi/dali_server/start
http://pdb.rcsb.org/
http://pdb.rcsb.org/
http://pdb.rcsb.org/

Query: mollA

MOLECULE: BETA-FRUCTOFURANOSIDASE;

Select neighbours (check boxes) for viewing as multiple structural alignment or 3D superimposition. The list of neighbours is sorted by Z-score.
Similarities with a Z-score lower than 2 are spurious. Each neighbour has links to pairwise structural alignment with the query structure, to pre-
computed structural neighbours in the Dali Database_ and to the PDB format coordinate file where the neighbour is superimposed onto the query
structure.

[ Structural Alignment] [”] Expand gaps [ 30D Superimposition (Jmol Applet}] [ Reset Selection ]

Summary
Ho: Chain Z rm=sd lali nres %id PDE Description

[ 1 Spig-A 6%.3 0.0 523 523 100 PDE HOLECULE: BETA-FRUCTCFURAMNCSIDASE:
[ 2 Spii-& &7.7 0.2 523 523 100 PDE HMOLECULE: BETL-FRUCTCFURLNOSIDASE:
[ 3 3pig-B &5.1 0.8 520 526 100 BDE MOLECULE: BETLA-FRUCTCFUERLNOSIDASE;
[ kS Jpii-B &65.0 0.8 520 526 100 PDE HMOLECULE: BETA-FRUCTCFURAMCSIDASE:
[ 5 lw2t-2 42.% 2.1 423 432 28 BDE MOLECULE: BETA FRUCTCSIDASE:
[ B luyvp—B 42.9 2.1 423 432 2% EDE MOLECULE: BETA-FRUCTCSIDASE;
[ I luyvp—2 42.9 2.1 423 432 2% BDE MOLECULE: BETA-FRUCTCSIDASE:
[ B lw2t-E 42.7 2.1 422 432 2% BDE MOLECULE: BETA FRUCTCSIDASE:
[ E luvp—F 42.7 2.1 422 432 29 EDE MOLECULE: BETA-FRUCTCSIDASE:

L 1 — £ £ . £ 2 £ | &} HE = - -
[ i1ad luyvp—E 42.7 2.1 421 432 29 BDE MOLECULE: BETA-FRUCTCSIDASE
[ 11 lw2c-D 42.7 2.2 422 432 29 BDE MOLECULE: BETA FRUCTCSIDASE:

& k) - = P &= L &= = I = - H
[ 12 luve-D 42.7 2.2 423 432 29 EDE MOLECULE: BETRA-FRUCTOSIDASE
[ 13 lw2t-F 42.6 2.2 422 432 2% BDE MOLECULE: BETA FRUCTCSIDASE:
[ 14 lw2t-EB 42.5 2.1 423 432 28 BDE MOLECULE: BETA FRUCTCSIDASE:
B 15 luyvp—-C 42.5 2.1 422 432 29 EDE MOLECULE: BETA-FRUCTCSIDASE:

== P S B2 £LU=

|_| 16 TwZr—0 42 .1 2.1 421 4337 29 PNR  MOTECIITF: RETA FRINCTOSTNASE:



Pairwise Structural Alignments

Notation: three-state secondary structure definitions by DSSP (reduced to H=helix, E=sheet, L=coil) are shown above the amino acid
sequence. Structurally equivalent residues are in uppercase, structurally non-equivalent residues (e.g. in loops) are in lowercase. Amino acid
identities are marked by vertical bars.

No 1: Querv=moll A Sbhjct=3pigA Z-score=69.3

back to top

D55F LLLLLLLLLLLLLLLLAHAHHHHAAHAAAAHHAALLLLLLLLLELLLLELLLEEEEEEEEEEE
Query MIDFTPFETPFVLIPIRDHAARTAKARLCVAREMALKRNNEWY PEYHIASNGGWINDEFNGLCE &0
ident JLLEEERORDRRRERRRRRRREEErrerrreerreerrrrrrereerrrrrrrrrrenenl

Sbjct MIDFTPFETEFVLIPFIRDHAAFRTAKAFRLCVAREMALKENNEWY PEYAIASNGGWINDEFNGLCE &0
D55F LLLLLLLLLLLLLLLLAHAHHHHAAHAAAAHHAALLLLLLLLLELLLLELLLEEEEEEEEEEE

D55F ELLEEEEEEEEELLLLLLLLLEEEEEEELLLLLEEELLLLLLLLLHAALLEEEEEEEEEL
Query YREGRWHVFYQLHPYGTOQWGPMHWGHVSSTDMLNWKREPIMFAPSLEQERKDGVESGSAVID 120
ident JLLEEERORDRRRERRRRRRREEErrerrreerreerrrrrrereerrrrrrrrrrenenl

Sbjct YEGRWHVEFYQLHPYGTOQWGPHMHWGHVSSTODMLNWEREPIMFAPSLEQEEDGVESGSAVID 120
D55P ELLEEEEEEEEELLLLLLLLLEEEEEEELLLLLEEELLLLLLLLLHOATL.L.EEEEEEEEET

D55FP LLLLEEEEEEEEEELLLLILHHHL.EFEEEEEEEEELLLLLLL.EEEEEEEELLLHHHEEEEEE
Guery DNGDLRFYYTGHEWANGHDMNTGGDWOVOMTALPDNDELT SATEQGMITDCPTDEVDHHYE 130
ident [LLEEE0RORRRRRERRRRRREEErrerrrerrrrerrrrrreree e rrenenl

Sbjct DNGDLRFYYTGHEWANGHDMNTGGDWOVOMTATLPDNDELT SATEQGMITDCPTDEVDHHYERE 130
D55FP LLLLEEEEEEEEEELLLLILHHHL.EFEEEEEEEEELLLLLLL.EEEEEEEELLLHHHEEEEEE

D55FP EEEEEEELLEEEEEEEEEELLLLEEEEEEEELLLLLEEEEEEEEELLLLLLLEEEEEEEE
Guery DPEVWETGDITWYMIFGVSSADKRGOMWNLFSSKEDMVEWNEYERVLFQHPDFDVFMLECPDES 240

ident [LLEEE0RORRRRRERRRRRREEErrerrrerrrrerrrrrreree e rrenenl
Sbjct DPEVWEIGDITWYMIFGVSSADKRGOMWNLFSSKEDMVEWNEYERVLFQHPDFDVFMLECPDES 240




DalilLite Results: Superimposed structures

Starting a Jmol applet; it may take a few seconds. If vou are loading many structures, vou can monitor progress from Jmol's control panel (right-click Jmol wine
(see About Jmol -> Java memory usage), then close all Jmol applets and other Java applications, go back to the summary page and (i) trv again, or (il) select f:

Toggle: ¥ spinning Y| supenimpose all igands Clear labels

First structure's backbone: @ CA trace Cartoon Rocleets. Matched structures' backbone: hide all @ show all



Dalil.ite Results: Superimposed structures

Starting a Jmol applet; it may talee a few seconds. If vou are loading manv structures, vou can mot
(see About Jmol -> Java memory usage), then close all Jmol applets and other Java applications, g




TOPSAN

http://www.topsan.org/

Kombinace analyzy a kontextového vyhledavani

The Open Protein Structure Annotation Metwork

| y Blog Tools ~ About ~
register log in
s o8 TOPSAN =
Page last modified 17:57, 19 Mar 2012 by Admin
Mew Features o] Summary %2 Discussions v
Semantic Web
Adding Ref . - - :
Fine ReTErEnCes Mew to TOPSAN? If you would like to start contributing, please register. If not, feel free to browse our recent
annotations
Quick Links
JC5G Highlight Stories
Downloads Welcome to TOPSAN
Recent Changes ] o ] ] ] ] ]
Random Page The TOPSAN project was developed to collect, share, and distribute information about protein three-dimensional
structures. TOPSAN serves as a portal for the scientific community to learn about protein structures solved by
SG centers, and also to contribute their expertise in annotating protein function.
T. maritima Browser FEATURED AMNOTATION

2q9k: RECENT ARTICLES
. . . ey L£ZUTUREdd di UCIE E
The Exig_1997 gene from Exiguobacterium sibiricum 255-15

gives several strong, but possibly misleading hints to encode
for a pyridoxamine 5'-phosphate oxidase (PFD124367

r
| T [ e T 1 o o N L D TR vl B T B k‘i‘: ———

i BMC


http://www.topsan.org/

Uloha

» Pomoci serveru Topsan (http://www.topsan.org/)
zjistéte, do jaké strukturni rodiny patri protein
z Xanthomonas campestris (PDB ID: 2gjw) a
zda jsou znamy nejaké jeho strukturni
homology.

» Pokud mozno, porovnejte strukturu 2qjw a
nejblizsiho homologu.



http://www.topsan.org/Proteins/JCSG/3kst

Tools ~

The Open Protein Structure Annotation Metwork

MNew Features

Semantic Web
Adding References

Quick Links

JC5G Highlight Stories
Downloads

Recent Changes
Random Page

Page Authors

tinab (3 edits)
pascual (3 edits)

T. maritima Browser

TOPSAM = Proteins = JCSG = 2qjw

o] Summary

Title
Site
FPDE Id

Source
Alias Ids

Residues

Sequence

Method
Resolution (A)

Matthews' coefficent 2.14

Waters

Ligands
Metals

55 Discussions

Crystal structure of uncharacterized protein XCC1541
(MP_636912.1) from Xanthomonas campestris at 1.35 A
resolution. To be published

JCSG
2gjwr Target Id 372467

Molecular Characteristics
Xanthomonas campestris pv. campestris str. atcc 33913
TPS1610,NP_636912.1, Molecular 18712.45 Da.
BIG_556 Weight
175 lsoelectric 6.37

Point

m=rghcilahgfesgpdalkvtalaevaerlgwtherpdfodldarrdlgglgdrogrlgrlleiaraa
tekgprvlag==lg=yiaagqr=lgrptral flarpptkngplpaldaaavpizivhawhdelipaadri
awagarsarlllvddghrlgahirgaasrafaellg=l

ELAST FFAZ

Structure Determination
HKRAY Chains 4

1.35 Rfree 0.216
Rfactor 0.182
767 Solvent Content 42.51

Ligand Information

Page last modified 21:51, 8 May 2012 by Admi

Jmal

RCSB PDB Comparison
Tool

Compare the following two
proteins:

PDB1: Chaini: |:|
PDB2: |:|cham2 |:|

| Select Method —

( compare '|




Google Scholar output for 2qjw
1. CMASA: an accurate algorithm for detecting local protein structural similarity and its application to enzyme catalytic
site annotation
GH Ui, JF Huang - BMC bioinformatics, 2010 - biomedcentral.com

2. Distributed structure determination at the JC5G
H van den Bedem, G Wolf, Q ¥u - Section D: Biological , 2011 - scripts.iucr.org

Protein Summary

Gene ACC1541 from Xanthomonas campestris encodes the MP_636912 protein from the COG2945 group (e-val=1e-4). Its
genomic neighbor, XCC1542, is annotated as acetyltransferasze.

pre-5COP dassifies 2qjw in the alpha/beta dass, alpha/beta hydrolases superfamily, acetyl xylan esterase-like family.
According to DALI, 2qjw shows significant structural similarity to PDB entries 2i3d (1.8 A rmsd, 158 aligned residues,
10% sequence id; Z=21), Tuxo (2.3 A rmsd, 155 aligned residues, 14% sequence id; Z=17) and 3bdv (2.3 A, 153 aligned
residues, 20% seq.id.; Z=18). Similar values are obtained for lipases (PDB ids: 3d2c, 1tin, 1t4m and 2qxt, rmsd 2.2 A, 147
aligned residues, 11% sequence id; Z=17) and for an a/b hydrolase (PDB id: 2fuk, rmsd 2.0 A, 157 aligned residues, 18%
sequence id; Z=20). 1uxo structure has been described as an a/b hydrolase (1),

To do: check if 2gjw ligands (P6G or TLA) might be mimetics of biological substrate.

Ligand Summary

References

| References [E Images [=] Files >

Tag page add tag
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BackPhyre

:99 G g BackPhyre Use Phyre in reverse. Submit a PDB structure and search
"1\ e that structure against a wide range of genomes

-

Backphyre options

E-mail address

Optional job description

Upload PDB format file [ R s B Rl e Single chain only

Arabidopsis_thaliana -
Bdellovibrio_bacteriovorus T
Caenorhabditis_elegans W5220 .66
Drosophila_melanogaster
Homo_sapiens

Mus_musculus
Mycobacterium_tuberculosis_CDC1551
Plasmodium_falciparum
Saccharomyces _cerevisiae L &
Sulfolobus_solfataricus P2
Thermoplasma_acidophilum
Agrobacterium_tumefaciens_C58 Cereon
Bacillus_subtilis
Bartonella_henselae_Houston-1
Corynebacterium_diphtheriae

m

Choose 1 or more genomes to search (ctrl-click or
cmd-click)

Submit BackPhyre job




Phyre2: BackPhyre

User structure

Extract sequence and
Secondary structure
information

Markov

Model DB of

hmm-hmm
Ranked list of matching
genome hits

SVYDAAAQLTADVKKDLRDSW
KVIGSDEKKGNGVALMTTLFAD
NQETIGYFKRLGNVSQGMAND
KLRGHSITLMYALQNFIDQLD
NPDSLDLVCS.......

PSI-Blast vs
sequence
database

Hidden

Markov model
of user

structure



Kvartérni struktura

-

Spojovani nékolika retézct (monomeru) do
funkcnich jednotek

Homo-oligomery, hetero-oligomery

Komplexy proteinu s dalSimi
makromolekulami — ribozomy, viry

Nadmolekularni komplexy — bunécna
membrana



Urcéeni kvartérni struktury

Nativni gelova elektroforéza

Gelova permeachni
chromatografie (GPC)

Analyticka ultracentrifugace |

(AUC) .

EEEEEEEE
TiM

Light scattering (MALS)
Analyza 3D struktury
Bézna je kombinace vice metod
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Analyza kvartérni struktury - PDBePISA

http://www.ebi.ac.uk/msd-srv/prot int/pistart.html

EMBL-EBI Services = Research Traini

F’roteln Data Bank PDBePISA
in Europe

Bringing Structure to Biology

PISA Query.

@ Submission Form « Structure Analysis « Database Searches

e PDB entry 3gcb Analyse | View

_Coordinate file

@ Analysis: 1 amino acid chain and 7 ligands in ASU
Most probable assembly: @ 6-mer

Process ligands: @@ SO4» GOL

Processing mode: @/ Auto v

| Interfaces || Monomers || Assemblies |

PDBe PISA v1.51 [22/09/2014]


http://www.ebi.ac.uk/msd-srv/prot_int/pistart.html
http://www.ebi.ac.uk/msd-srv/prot_int/pistart.html
http://www.ebi.ac.uk/msd-srv/prot_int/pistart.html

Uloha

Analyzujte pomoci serveru PDBePISA
(http://www.ebi.ac.uk/msd-srv/prot _int/pistart.html)
lidskou glutamatdehydrogenasu:

» Tvori lidska glutamatdehydrogenasa oligomer?

» S kolika dalsimi molekulami tvori kazda
molekula dehydrogenasy stabilni vazbu?



http://www.ebi.ac.uk/msd-srv/prot_int/pistart.html
http://www.ebi.ac.uk/msd-srv/prot_int/pistart.html
http://www.ebi.ac.uk/msd-srv/prot_int/pistart.html

PISA Assembly List.

Session Map @ (id=113-7J-1AA)

Start ‘ Interfaces H Interface Search ‘ PrObable Assemblles
 Monomers | in PDB 111f crystal.

Assemblies
PQS sets 1 to 3 of total 3
STRUCTURE OF HUMAN GLUTAMATE DEHYDROGENASE-APO FORM

Space symmetry group: P 1. Resolution: 2.70 A

Complex | Analysis of the complex represented by the coordinate section only of the PDB entry. (2]

Analysis of protein interfaces suggests that the following quaternary structures are stable in solution. (2)
Details | Download | View | XML

PQS set mm Formula Composition Id Biomol Stable  Surface ‘Buried AG™, AGYSS,
NN «» Size R350 area,sq. A area,sq.A  kcallmol kcal/mol

1 @ 6 As ABCDEF 1 1 yes 103940 30360 -146.2 52.1

2 3 As ABF 2 - yes 57610 9550 -54.0 54.2

3 As CDE 2 - yes 57540 9610 -53.6 53.5

3 2 A AE E— yes 41790 2950 -13.3 7

2 A, CF R yes 41990 2930 -13.1 7

2 Ay BD 3 - yes 41690 2950 -12.6 .6

\ Details H Download H View | \ XML \

13

/09/2014]



Engaged interfaces

Id ## Interfacing N,.. Diss. Sym.ID Buried area, A> A'G, kcal/mol
structures

1 1 1 1 555 1624.6 ( 5%) -17.5 ( 12%)
2 1 1555  1593.7 ( 5%) -17.8 ( 12%)

3 1 1555  1591.8 ( 5%) -18.8 ( 12%)

4 1 1_555 1589.6 ( 5%) -17.9 ( 12%)

5 1 1 555  1589.0 ( 5%) -18.1 ( 12%)

6 1 1 555  1588.1 ( 5%)  -18.2 ( 12%)
Average: 1596.1 ( 5%) -17.9 ( 12%)

2 7 O | E+A 1 x 1555 1475.7 ( 5%)  -13.3 ( 9%)
__________ D+B 1 x 1555 1472.8 ( 5%) -12.6 ( 9%)
___________ F+C 1 X 1555 1464.0 ( 5%)  -13.1 ( 9%)
Average: 1470.8 ( 5%) -13.0 ( 9%)

3 1o x 1555 386.9 ( 1%) 0.4 ( 0%)
11 x 1_555 384.9 ( 1%) 0.0 ( 9%)
12 1 x 1_555 380.8 ( 1%) 0.1 ( 0%)
Average: 384.2 ( 1%) 0.2 ( ©0%)

12 23 x  1_555 13.1 (%) -0.0 ( 0%)
24 x 1_555 12.9 ( o%) -0.0 ( %)
25 x 1_555 11.7 ( %) -0.0 ( %)
Average: 12.6 ( 0%) -0.0 ( 0%)

View | Details XML |

[ I A S S A I S v
@ B O N B O VI B B2
i e e T T T T T T T N N e T T

]
@

@ 0 ® ® M N NN

Nug.

10%)
12%)
11%)
13%)
10%)
11%)
11%)
10%)
11%)
10%)
10%)
1%)
1%)
1%)
1%)
0%)
0%)
0%)
0%)

O ® ® ® ® ® ® ® W W WwWN A~V A DML

Neg Nos CSS
(12%) ©  1.000
(12%) ©  1.000
(12%) ©  1.000
(15%) ©  1.000
(12%) ©  1.000
(12%) ©  1.000
(12%) ©  1.000
( 6%) © 1.000
( 9%) © 1.000
( 9%) © 1.000
( 9%) © 1.000
( %) ©  0.009
( %) ©  0.009
( %) ©  0.009
( %) ©  0.009
( %) © ©0.000
( %) © 0.000
( %) © 0.000
( %) © 0.000
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Predikce kvartérni struktury

SW

osetta
-tasser

dosud nedokonaly, casto nedostupny online

* Protein-protein docking

Home | Software | Manual | Forum | Support | Publications | Positions/REU

News

New Releasel

information.

Free Servers

RusettaSenver - RossttaDocking

Protein Protein Docking, Antibody FV

Region Prediction and RNA De Novo
Motif Modeling

Robetta — Protein Structure
Prediction Server

RusettaDesign — Protein Sequence
Design Server

RosettaBackrub - Flexible Backbone

Rosetta — The premier software suite for macromolecular modeling

Rosetta is the premier software suite for modeling macromolecular structures. As a flexible
multi-purpose application, it includes tools for structure prediction, design, and remodeling of
proteins and nucleic acids. Since 1998, Rosetta web servers have run billions of structure
prediction and protein design simulations

Researchers use Rosetta to better understand treatments of infectious diseases. cancers, and
autoimmune disorders. Further apglications involve the development of vaccines, new materials
targeted protein binders, and enzyme design

» Learn about the |atest software releases

» Read the documentation

Rosetta bagan as a structure pradiction tool, and has cansistently been a strong perfarmer in
Critical Assessment of Structure Prediction (CASP) competitions. It has grovn to offer & wide
variety of effective sampling algorithms to explore backbone, side-chain and sequence space
Rusetta boasts broadly tested scoring (energy) functions and contains an unparalleled breacth
of applications from folding to docking to design

Rosetta is freely available to academic and govemment laboratories. with aver 10,000 free
licenses already in use. An active support forum allows users to easily collaborate within the
broad research community of Rosetta users

» Obtain a Rosetta license

Related research includes:

alpnal-RIMSD bl
S target T0281, hypot

D. {2005) Scisnce. 209:1868-

Journal List = Biophys J =

Feb 1, 2008 = PMC2185260

Biophysical Journal

Biophys J. 2008 February 1, 94(3): 918-528. PMCID: PMC2186260

doi: 10.1528/biophys] 107.114280

*
M-TASSER: An Algorithm for Protein Quaternary Structure Prediction

Huiling Chen and Jeffrey Skolnick™

Author information m Article notes » Copyright and License information »

This article has been cited by other articles in PMC.

Abstract Goto

In a cell, it has been estimated that each protein on average interacts with roughly 10 others, resulting
in tens of thousands of proteins known or suspected to have interaction partners; of these, only a tiny
fraction have solved protein structures. To partially address this problem, we have developed M-
TASSER, a hierarchical method to predict protein quaternary structure from sequence that involves
template identification by multimeric threading, followed by multimer model assembly and refinement.
The final models are selected by structure clustering. M-TASSER has been tested on a benchmark set
comprising 241 dimers having templates with weak sequence similarity and 246 without multimeric



Quaternary structure predictor

Homodimer classifier http://www.mericity.com/
(jiz delSi dobu nefunkéni ?!)

* Predikoval schopnost proteinu vytvaret homodimery
na zakladé sekvence.

QuaternaryStructure Predictor:
ExperimentalHomodimer Classifier

Protein Sequence:

MAWKLLSFLLLSLIGVANASTOQRNENDFENHPTTERVEMRSFSLSSPYLDSD

I Literatura: Robert
W Garian: Prediction
of quaternary
structure from
dimers' mericity.com primary structure,
Bioinformatics 17
(6) 2001, 551-556

New: Test sequences Try the BrainBurgers Research Engine


http://www.mericity.com/

. . T
Oligomer nebo repetice?

00 °

 Homo-oligomer: kratsi protein = kratsi gen =
usetrené misto

* Repetice: moznost mutaci = vetsi variabilita
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Analyza repetic - RADAR

Na serveru EBI (http://www.ebi.ac.uk/Tools/pfa/radar/)

Analyzuje proteinovou sekvenci (1D struktura) a
hleda v ni mozné repetice.

Research @ Tramning Indu

EMBL-EBI Services

RADAR

Input form Web services Help & Documentation

Tools = Protein Functional Analysis = RADAR

detection and alignment of repeats in protein sequences

RADAR identifies gapped approximate repeats and complex repeat architectures involving many different types of repeats.

STEP 1 - Enter your input sequences

Enter or paste a PROTEIM sequence in any supported format:
TNHLEVYFQDWYGSIR

Or upload a file: | Vybrat soubor | Soubor nevybran


http://www.ebi.ac.uk/Tools/pfa/radar/

, . o
Analyza repetic - RADAR

RADAR

Input form Web services Help & Documentation

Hesults for job radar-120130329-171523-0632-74301799-pg

Submission Details

View/download raw output file

Ho. of Repeats|Total Scorel|length |Diagonal| BW-From| EW-To | Level
a| 377.21| 30 51| 11 130] 1
B- 29 (23.877 T.08) sieisssssssssssssssssanansns VL. FRIGIAAY. . . H5..TH. .. . HLEVYFQ
33— T7 (57.29/22.58) F3IRESLYE.Z. SWANGIeknwIGHAKLG. 5. F. . VAR, . . . TS5, . EE. .LEHIEVYTL
2l- 130 (E9.97/38.&2) HILQEFAYDSGIGWYNGS. . «  LEGAKFOVL . FYSCIARY . FLAG. . TD. JALOLEIYLED
134- 181 (74.05/30.820) NIIQEYMWN.GDGWEEGT . . .nLGGEA. L. . . . BGTGIGAT . SFEY . . TDynGESIRIWED
185- 232 (e0.06/23.93) LELVORAYDPHEGWYPDL. . o . VIT. . FDEApPRTATAATSFGAG. NS, . SIYMETY. .
238- 286 (70.16/28.29) HITWVCWRDHGEGYHDEG. . St ITEVIOE. . . . . SEVLAII.SWGSEalNN. .GEDLELYE]D



Uloha

Detekujte repetice v sekvenci domény ARC4
z lidské Tankyrasy 2. Pouzijte program RADAR
(http://www.ebi.ac.uk/Tools/pfa/radar/) :

Sekvence ARC4:

GAMGNSEADRQLLEAAKAGDVETVKKLCTVQOSVNCR
DIEGROQSTPLHFAAGYNRVSVVEYLLOHGADVHAKD
KGGLVPLHNACSYGHYEVAELLVKHGAVVNVADLWK
FITPLHEAAAKGKYEICKLLLOHGADPTKKNRDGNTP
LDLVKDGDTDIQDLLRGDAAL



http://www.ebi.ac.uk/Tools/pfa/radar/

, : o
Analyza repetic - RADAR

RADAR

Input form Web services Help & Documentation

Tools = Protein Functional Analysis = RADAR

Results for job radar-120140416-090225-0426-73908/7 /2-oy

==l | Submission Details

View/download raw output file

Ho. of Bepeats|Iotal Scorel|length |Diagonall BW-Froml BW-Tol Lewvel
21 59.07] 15] 311 45] 591 1
45- 59 (28.50/17.07) FLHFRAGYNEVSVVE
78- 92 (30.57718.72) FLHMACSYGHYEVAE
No. of Bepeats|TIotal Scorel|length |Diagonall BW-Froml BEW-Tol| Level
31 20.22 15] 85| 61| 751 2

al- 75 (28.1&/18.08) LIOHGADVHAKDEGS
94- 108 (24.31/714.88) LVERGEVVHVADLWE
127- 141 (27.55/17.53) LIQHGADETEENEDG

No. of Bepeats|TIoctal Score|length |Diagonall BW-Froml EW-To| Level
21 51.1&8] 14| 301 1101 1261 3
110- 126 (23.51/21.63) TPLhEALREGEYETCHL

143- 158 (27.685/19.08) TFL.DLVEDGDTDIQDL



Predikce funkce na zakladé 3D struktury

e Strukturné podobné enzymy

* Analyza komplext homologu s ligandy

* Komplexy protein-protein, protein-DNA/RNA
* Pfitomnost/absence klicovych residui

* Provazanost s dalsimi databazemi



COFACTOR

Soucast serveru Zhanglab (podobné jako I-TASSER)
http://zhanglab.ccmb.med.umich.edu/COFACTOR/

Cnline Services

[-TASSER
QLARI
LOMETS
COFACTOR
MLISTER
SEGMER
FG-MD
ModRefiner
REMO
SPRIMNG
COTH
BSpred
SWMSEQ
ANGLOR
BSP-SLIM
SAKETER

ThreaDam
Thi-scare

Thi-align
tdbd-align
[l-align
EDTSur
h'P

COFACTOR

Structure-based function predictions
Ligand Binding Site

A
e o

A
51‘5:\

COFACTOR is a structure-based method for biclogical function annotation of protein molecules. To use COFACTOR, user needs to provide a 3D-structural model of the protein of
interest. COFACTOR will thread the structure through three comprehensive function libraries by local and global structure matches to identify functional sites and homologies.

Functional insights, including ligand-binding site, gene-ontology terms, and enzyme classification, will be derived from the best functional homology template. The COFACTOR
algorithm was ranked as the best method for function prediction in the community-wide CASP2 experiments held in 2010. This server can also be used as a tool to identify the closest
structural homologies of a target protein in the PDB library. Questions about the COFACTOR server can be posted atthe Sewvice System Discussion Board.

Forum] [Library] [Example predictions] [Help]
Copy and paste your structure file here (in PDB format) Sample input

Or upload the stucture file (all atom or C-alpha only) from your local computer (PDB format):

Vybrat soubor | Soubor nevybran


http://zhanglab.ccmb.med.umich.edu/COFACTOR/

Homologie se znamymi enzymy — proteiny se
stejnou funkci mivaji stejny fold

Top 5 enzyme homologs in PDBE

Rank CscoreEC PDB TM-score RMSDa IDENa Cov. EC Number Predicted Active Site Residues
Hit

0.187 2ebsB  0.694 3.84 0095 0878321150 197 206

0.183 1k3IA 0716 3.90 0059 0.9161.1.3.9 MA

0.178 2madH 0.700 3.35 0.060 0.842 14993 226

0477 Afwxds 0714 346 0.072 0.866 1.7.99.6 35,275

0176 2gciA 0700 343 0046 0848 14993 200

[k TR S PG TR LN QY

Click on the radio buttons fo visualize predicted active site residues.

(@) czcore®F is the confidence score for the Enzyme Classification (EC) number prediction. CscoreET values range
higher scare indicates a more reliable EC number prediction.

(o) TM-=core is a measure of global structural similarity between query and template protein.

(c) RMSD® is the RMSD between residues that are structurally aligned by TM-align.

(d) IDEM® is the percentage sequence identity in the structurally aligned region.

(e) Cov. represents the coverage of global structural alignment and is equal to the number of structurally aligned resid.
query protein.

Spin On/Off



Gene ontology (GO) terms — popisuji biologicke
zarazeni proteinu (funkci, biologicky proces,
bunécnou lokalizaci)

Rank Cscore©0 TMscore RyisD® IDENE Cov. PDE Associated GO Terms

1

[ TR E N S T 6

W Co o= O

—
[==]

0.28

0.28
0.24
0.23
0.23

0.22
0.20
0.20
0.19
0.19

0.7701

0.7176
0.6233
0.7251
0.7400

0.7438
0.6509
0.7292
0.7343
0.7356

3.55

334
4.09
3.32
333

341
3.78
349
32
337

0.06

0.09
0.05
0.09
0.07

0.06
0.05
0.06
0.07
0.06

Hit

0.95 3idier GO:0009897 GO-0044413 GO-0007160 GO:0007596 GO-0008305 GO:0001846 GO-0004872 GO-0005887 GO:0016020 GO-0016021 GO-0043277 GO-0001568
G0:0005515 GO-0045715 GO-0070371 GO-0050748 GO:-0052066 GO-0005886 GO-0050900 GO-0043066 GO-0045785 GO-0007155 GO-0001525 GO-0010745
G0:0050764 GO-2000425 GO-0097024 GO:00058284 GO:-0010688 GO:0050431 GO:-0009986 GO-0031994 GO:0035635 GO-0007411 GO-0032363 GO-0046718
G0:0007229

0.87 2z20C GO:0046872 GO-0016623 GO-0046677 GO-0000287 GO-0016835 GO-0017001

0.80 1iukz GO:0005529

0.88 2geszs GO:0000287 GO-0016835 GO:0017001 GO:0046677

0.89 2n91z GO:0005622 GO-0071333 GO-0005634 GO:-0006351 GO:-0016568 GO:0035097 GO-0051568 GO-0001501 GO:0042600 GO-0005671 GO-0006355 GO-0043966

G0:0005515 GO:00458188 GO-0035064 GO-0034968
0.90 3i=z62 GO:0005515
0.82 2ké6sE GO:0005515 GO-0016021 GO-0008305 GO-0050900 GO-0004872 GO:0005886 GO-0007155 GO-0009887 GO-0007596 GO-0007229 GO-0016020
0.90 3owsC GO:0005515
0.88 2nesx GO:0005737 GO-0000055 GO-0003674 GO-0005829 GO:0005515 GO:0005634 GO-0016226 GO-0002098

0.89 3izbz GO:0001965 GO-0005737 GO-0005515 GO:0010255 GO:0005092 GO:0017148 GO-0007186 GO-0001403 GO:-0022627 GO-0004571

(TSI ]

[

(]

j

Consensus Prediction of Gene Ontology terms

Molecular Function
GO term  GO-Score

G0:0019955
GO:0005520
GO:0005080
G0:0042393
GO0:0018024
GO:-0000267
GO:0016835

0.56
0.56
0.56
0.45
0.45
0.45
0.45

Biological Process Cellular Location

GO term GO-Score GO term GO-Score
G0:0052370 0.56 G0:0043235 0.56
500051051 0.56 G0:0005887 0.51
G0:0000165 0.56 GO:0016585 0.45
G0:0010871 0.56 G0:0034708 0.45
500045714 0.56 500000123 0.45

G0:0019059  0.56
G0:0048646  0.56

G0:0050746  0.56
cO-AaNT27eE N ER



Vazebna mista — predikce umisténi vazbenych
mist na zakladé struktury homolognich

komplexu

Spin On/Off

Template proteins with similar binding site:

Rank CscorelLB PDB TM- RMS5Da IDENa Cov.

0.04
0.04
0.03
0.03
0.02
0.02

O U CTY

onom

Hit score

2x3B 0.739
3KTIE 0.742
22208 0.719
2z2pA 0.719
3egBA 0734

lomw3 0.751

3.31
376
332
332
3.36
3.09

0.070 0.890
0.070 0937
0.083 0872
0.092 0872
0.074 0.890
0.060 0.890

BS-

score Mame

0.79
0.74
0.82
0.72
0.61
0.64

Lig. Download Predicted binding site residues

PEPTIDE Download
Mul .Part Download
MG Download
PEPTIDE Download
PEPTIDE Download
PEPTIDE Download

Click on the radio buttons to visualize predicted binding site and residues.

indicates a more reliable ligand-binding site prediction.

Complex in the model

179,223,229,252,290
223.239.241.250

184,186,229

179,223,225 268,271
18.20.82.83.84.100.128.145.188.309
17.19.82.84,100.126,173.306

) Cscore'® is the confidence score of predicted binding site. Cscore-® values range in between [0-1]; where a higher score

) BS-score is a measure of local similarity (seguence & structure) between template binding site and predicted binding site in

the query structure. Based on large scale benchmarking analysis, we have observed that a BS-score =1 reflects a significant
local match between the predicted and template binding site.

) RMSD® the RMSD between residues that are structurally aligned by TM-align.

(2} IDEN® is the percentage sequence identity in the structurally aligned region.

(c) TM-score is @ measure of global structural similarity between query and template protein.

Cov. represents the coverage of global structural alignment and is equal to the number of structurally aligned residues divided
by length of the query protein.



IBIS

http://www.ncbi.nIm.nih.gov/Structure/ibis/ibis.cgi
* Analyza 3D struktur — interakce protein-
protein a protein-ligand

* Vyhledava i podobné interakce u homolognich
proteinU v databazi

IBIS

Inferred Biomolecular Interactions Server

Entrez | CoD | Structure | Protein | Help

IBIS is the NCEI Inferred Biomolecular Interactions Server. For a given protein sequence or structure query,
IBIS reports physical interactions observed in experimentally-determined structures for this protein. I1BIS also
infers/predicts interacting partners and binding sites by homaology, by inspecting the protein complexes formed
by close homaologs of a given guery. To ensure biological relevance of inferred binding sites, the IBIS algorithm
clusters binding sites formed by homologs based on binding site sequence and structure conservation.

Find Interaction Partners and Binding Sites

Enter a protein PDB ID, Accession, or Gl: |= g Zocjb, 241888993 or 7P 04776297 | | Submit | | Reset |

Examples: PDB ID 20CIB: GI 241888993; Accession: ZP_04776297


http://www.ncbi.nlm.nih.gov/Structure/ibis/ibis.cgi
http://www.ncbi.nlm.nih.gov/Structure/ibis/ibis.cgi
http://www.ncbi.nlm.nih.gov/Structure/ibis/ibis.cgi
http://www.ncbi.nlm.nih.gov/Structure/ibis/ibis.cgi
http://www.ncbi.nlm.nih.gov/Structure/ibis/ibis.cgi
http://www.ncbi.nlm.nih.gov/Structure/ibis/ibis.cgi

Uloha

» Kterd residua delta-podjednotky DNA
polymerasy ze Saccharomyces cerevisiae jsou
klicova pro vazbu DNA? Vyuzijte serveru IBIS
(http://www.ncbi.nlm.nih.gov/Structure/ibis/ibis.cgi).



http://www.ncbi.nlm.nih.gov/Structure/ibis/ibis.cgi

<> NCBI

IBIS

Inferred Biomolecular Interactions Server

HOME | SEBRCH | SITE MAF Entrez | CoD | Structure | Protein | Help

IBIS is the MCBI Inferred Biomolecular Interactions Server. For a given protein sequence or structure query,
IBIS reports physical interactions observed in experimentally-determined structures for this protein. IBIS also
infers/predicts interacting partners and binding sites by homology, by inspecting the protein complexes formed
by close homologs of a given query. To ensure biological relevance of inferred binding sites, the IBIS algorithm
clusters binding sites formed by homologs based on binding site sequence and structure conservation.

Find Interaction Partners and Binding Sites

Enter a protein PDB ID, Accession, or GI: 3IAYA | Submit | | Reset |

Exarmples: PDB ID 20CIB; GI 241888993; Accession: ZP_0D4776297

Putative interaction sites and partners for query Dna Polymerase Delta Catalytic Subunit (3IAY A)

Click on a category to view details

Protein-protein: 6 sites
Interactions with POLBc and other proteins

Protein-chemical: 1 site
Interactions with dCTP

Protein-DNA/RNA: 3 sites
Interactions with nucleotide

All interactions for query sequence Protein-peptide: none

Protein-ion: & sites
Interactions with MANGANESE and other

1ons

Current IBIS Statistics
:{#{ Download Human Interactome

Download IBIS Data




Query 3IAY_A
Dna Polymerase Delta Catalytic
Subunit

[ All interactions for query muenc&]

[ Download data ]

EXCEL @ ML @

Similarity to guery
[[Jsequence Identity:[ 21d 1ist  [=]

[C] structure RMSD:  [2MsD 1ist =]

Interaction partner type
[C1PDB Code:

Taxonomy:| Taxcnomies list |w|

|PDB code list |w|

Biounit Validation:

Protein-Chemical (1) Protein-Ion (8)

Protein-DNA/RNA (3)

| Protein-Protein (6)

Dna Polymerase Delta Catalytic Subunit (range: 243-472)

Dormain interactions are listed for each domain of the query chain.
Click on a grey balloon to see the interactions for another domain.

1 250 S00 7an a19

Query sequence N ———

CDD domain DHA_FolE_delta_sxo POLEc_delta

Interaction partner IBIS annotated binding sites

POLBc Ah 00000 Ak 4
2 singleton clusters

POLBc_delta A Sk &
POLBc_B3 N —

List of protein interaction partners and binding sites. Similar binding sites of homologs of the gquery are grouped
into clusters. To view the cluster members dick on the plus sign. "0" denoted observed interactios. Mote: singletons might not
provide enough evidence for biological relevance of binding site,

Number of Average Number of
Interaction Partner Ranking Score Cluster woIdentity Binding Site Taxonomic Diversity
Members to Query Residues
POLEC n'a 2 26 7 root
Eil) | | | |
1 250 Son 750 919
Query
DHA_FolB_delta_sxa POLE=_delta
A Y
Homologous Interacti WoIldentity to
Homolog sracton ity Binding site [Z]
complex partner query
e _ _ _ 282 383 405 406 407 408 409 411 420 464 465 466 470
¥ TR EY KLREVYTFEKTLMHN
[/] a1ay 2 2 100 TR EY KLRYFEKILMHMN
View Binding Sites | | ¢ | i1 3

Download Cn3D




Query 3IAY_A
Dna Polymerase Delta Catalytic
Subunit

[ All interactions for query seguen u:e]

[ Download data |

EXCEL @ xmL ©

Simifarity to query
[ sequence Identity:[sTd 1ist [=]

[ structure RMSD:  [2MSD 1ist [w]

Interaction partner type
[ClpDB Code:

|DDB code list |w|

Taxonomy:| Taxcnomies list ||

Protein-Chemical (1)

Protein-Protein (6)

Dna Polymerase Delta Catalytic Subunit

1 250 s0n TE0 19

Query sequence I ———————————————————————

CDD onaLln ONA_FolB_delta_smo POLE=_delta

Interaction partner IBIS annotated binding sites

ATCCTCCCCTAN A i A A i A b
TAAGGTAGGGE. . A A iy ik F Y A dith
NANGGAGACALC, . A A % il A A Ay A& F Aol A

List of DNA/RNA interaction partners and binding sites. Similar binding sites of homologs of the query are grouped
into clusters. To view the duster members click on the plus sign. "0" denoted observed interactios.

Number Avar Number of
. Ranking of o Binding L .
Interaction Partner Score Cluster Nildqeul‘;tlt\r Sita Taxonomic Diversity
Members ™ Residues
o ATCCTCCCCTAN 2.5 3 S50 27 cellular organisms (B synthetic construct)
=]
1 250 Son Fa0 q149
Query

POLE=_delta

DNA_FalE_dzlta_s=a

Binding site [Z]

View Binding Sites | |

Download Cn3D




Query 3IAY_A
Dna Polymerase Delta Catalytic
Subunit

[ All interactions for query seguen u:e]

[ Download data |

EXCEL @ xmL ©

L r

Simifarity to query
[ sequence Identity:[sTd 1ist [=]

[ structure RMSD:  [2MSD 1ist [w]

Interaction partner type
[ClpDB Code:

|DDB code list |w|

Taxonomy:| Taxcnomies list ||

L r

Protein-Protein (6)

Protein-Chemical (1)

Dna Polymerase Delta Catalytic Subunit

1 250 s00 750 a1
Huery sequence
Coo gunaln DHA_FolE_delba_exo POLE-_delta
Ir
AT bk
TH | s
He calcium ion | i
Are grouped
®. .

magnesium ion

DNA/RNA

NICKEL DNA polB_Kod1_ |
like _exo \'\
\
MANGANESE

1-(3-Hydroxypropyl)
2-{(1e,...




ProFunc

http://www.ebi.ac.uk/thornton-srv/databases/ProFunc/

Prorins

Sequence scans structural motifs n-residue templates
Sequence search [ A s
: Enz active sites
PDB i |/ SSM fold search 19/ Enzyme
Dl - - - -
UniProt Seqm?nm sEach i@ Surface clefis IE Ligand hinding sites
- »s Uniprot

Sequence motifs . Resid T
interPro|  (PROSITE, BLOCKS, %h mfsef;aﬁm IE DNA hinding sites
SMAR T, Pfam, etc)

n = " ==
Superfamily HMM HTH DNA-binding &I Reverse templates
1i]:|rary HTH muotifs


http://www.ebi.ac.uk/thornton-srv/databases/ProFunc/
http://www.ebi.ac.uk/thornton-srv/databases/ProFunc/
http://www.ebi.ac.uk/thornton-srv/databases/ProFunc/
http://www.ebi.ac.uk/thornton-srv/databases/ProFunc/
http://www.ebi.ac.uk/thornton-srv/databases/ProFunc/
http://www.ebi.ac.uk/thornton-srv/databases/ProFunc/
http://www.ebi.ac.uk/thornton-srv/databases/ProFunc/
http://www.ebi.ac.uk/thornton-srv/databases/ProFunc/
http://www.ebi.ac.uk/thornton-srv/databases/ProFunc/
http://www.ebi.ac.uk/thornton-srv/databases/ProFunc/
http://www.ebi.ac.uk/thornton-srv/databases/ProFunc/

EMBL-EBI :° 320

Databases ' Tools

= Documentation
= Tutorial
= Contact us

Example: 5p21

| Research | Training | Industry | About Us | Help ' Site Index [ b
EBl » Databases * Structure Databases > ProFunc Contact us
ProFunc - prediction of protein function from 3D structure Related databases
.
L4
The aim ofthe ProFunc server is to help identify the likely biochemical function of a m
protein from its three-dimensional structure. tuses a series of methods, including fold
matching, residue conservation, surface cleft analysis, and functional 30 templates, to FProrFuns Sl chse ol
identify both the protein's likely active site and possible homologues in the PDE. PDB entries
From this page vou can submit your own structure, analyse an existing PCB entry, ar o
retrieve the results of a previously submitted run. Tem H[i '

Customized 30 template
generation from submitied
structure and search s
PDB.

Choose option A, B or C:

A. Upload PDB-format file: | Vybrat soubor | Soubor nevybran

B. Use existing PDB file (4 chars): I Example: "5p21°

Runs FroFunc o an exsting PO amty on, i aleady dome, akes you dinecty fo the results page.

C. Go to previous analysis Id no.: Security code:

Some ofthe methods take minutes to run; others take hours. You will be notified by e-mail when the entire
process is complete, but can check on preliminary results as they become available.

The files are usually stored for about 6 months before being deleted. However, they are stored on a parition
thatis not backed up; so, in principle, they could disappear at any time.

Notes

wp Please try to limit the number of structures submitted to about 6 per hour to avoid overloading the server.
To arrange a large batch run, please contact us.

ki [firmnir etriichira cantaine any nonectandard aminn aride fan calannmathinninas rhncnhntracinas ated it



EMBL-EBI S 3 G i@ vems ofUse Privacy Cookies

Databases | Tools | Research | Training | Industry | About Us | Help ' Site Index [

EBI * Databases > Structure Databases * ProFunc
[ E
Prarine

ProFunc results for 3kaz

Header details
Structure: Futative uncharacterized protein at2g26040.

Source: Arabidopsis thaliana. Mouse-ear cress thale-cress. Organism_taxid: 3702, Gene;
at?g26040. Escherichia coli. Expression_system_taxid: 562, PetZ4a

Date: 19 Oct 09
Authoris): X.E.Zhou K.Melcher L-M.Mg,F -F.Soon,¥ Xu K.M.Suino-Fowell, A Kovach,J.LiHEXu

Jmal RasMol Resolution: 1.0004 R-factor: 0.214 R-free: 0.250
Chain{s): [A(175a.2.)&B(175a.a.)&C(176a.a.)]
Waters: 220

Summary of predicted function

=
=1

o Protein name terms

abscisic receptor acid abscisic acid uncharacterized abscisic acid receptor
allergen phosphatase
o Gene Ontology (GO) terms

Cellular component;
Biological process:;
Biochemical function:

The protein names and GO terms above are the most commen terms found in the hits cbtained from the analyses below. Each term's score (based on the
number of times it coours independently) is given in bradeets. Click on the plus icons for 3 complete breakdown of which gprograms, and further, which hits the
terms came from.

ProFunc results



Uloha

» Seznamte se se serverem ProFunc (EBI,
http://www.ebi.ac.uk/thornton-

srv/databases/ProFunc/ ) prostrednictvim
modelového prikladu predpokladané
glutaminasy z Bacillus subtilis. Je mozna jina
funkce tohoto enzymu? Vychazejte z predikce
na zakladé 3D struktury.



http://www.ebi.ac.uk/thornton-srv/databases/ProFunc/
http://www.ebi.ac.uk/thornton-srv/databases/ProFunc/
http://www.ebi.ac.uk/thornton-srv/databases/ProFunc/

EMEL-EEI

ProFunc results for 1mki

Databases * Structure Databases = ProFunc

Header details
Structure: Probable glutaminase ybgj. Ec: 3.5.1.2. . Mutation: yes
Source: Bacillus sublilis. Organism_taxid: 1423, Gene: ybgj. Escherichia coli.
Expression_system_taxid: 469008, BI21(de3)
Date: 29 Aug 02

Author{s): Y.Kim, |.Dementieva, E.Vinokour A Joachimiak Midwest center for structural genomics

(mcsg)
Amol Rashlol Resolution: 2000A  Rfactor:0212  R-ree: 0.245
Chain{s): [A&B(312a.a.]]
Waters: 220
View results so far ...

Sequence motifs

InterPro scan for sequence motifs. Chains A, B

IntérPro|
& motifs matched in scan against PROSITE, PRINT &, PFam-A, TIGRFAM, PROFILES and PRODOM motifs
Type Motif Hame
1. Gene3D G3IDSA:3.40.710.20 no description
2. Gene3D G305A:1.10.1500.10 no description
3,777 MF_00313 Glutaminase
PFO4960 Glutaminase

4, HMMPfam

e o am mE m — @ e = b B e g b A E B ARl R e e e m i e —— i &
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Doplnkova literatura a dalsi zdroje

http://www.wikipedia.org ©

http://www.proteinstructures.com/

http://cssb.biology.gatech.edu/resources#tservices

http://www.ebi.ac.uk/services/structures

Odborné clanky ve studijnich materialech


http://www.wikipedia.com/
http://www.proteinstructures.com/
http://www.proteinstructures.com/
http://www.proteinstructures.com/
http://cssb.biology.gatech.edu/resources
http://cssb.biology.gatech.edu/resources
http://www.ebi.ac.uk/services/structures
http://www.ebi.ac.uk/services/structures

Co rici zaverem?
X SW nastoje usnadnuji analyzu struktur AS

Predikce neni dokonala.

Nenahradi experiment, ale mtize
vyznamne usnadnit praci

%X Kontroluj, porovnavej, ovétuj,... Y

93



