Blok 2
Sekundarni struktura proteinu
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Struktura proteinu

Cont : 119390a002200300322200023000:03000000 0.0
ADSQTSSNRAGEFSIPPNTDFRAIFFANAAE e , :
QQHIKLFIGDSQEPAAYHKLTTRDGPREATL Pred: CCCCCEECCCCCCCCCCCCEEEECCCCCEREEEEECCCCT
NSGNGKIRFEVSVNGKPSATDARLAPINGKK E s s e e
SDGSPFTVNFGIVVSEDGHDSDYNDGIVVL
QWPIG Conf: 103333232530133303323230303303223303000000

Fred: Py =

2 =
Fred: CCHHEEEECCCCCCCCCCCEEEEEEEECCCCCCCCCCCEER
Ah: ATDARLAF INGEE SDGSFFTVHFGIVVEEDGHDSDYNDGI

20 3:131:' 1.10 l..?ﬂ

primarni
(sekvence)

cvartérni ter
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Kostra polypeptidového retezce

Peptidova vazba - planarni

Konformaci kostry urcuji dva torzni uhly ¢
a Y (Uhel w je 180 )
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Vazby zprostredkovavajici vyssi struktury

* Vodikova vazba (H-mustek)

* Nabité AK

* Kontakty polarnich AK

* Nepoldrni / hydrofobni AK

e Stacking —aromatickée AK

» Cystein / cystin — vazba sira-sira
* Vazba iontu kovu
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Jiné helixoveé strukturv

ﬁ

* 34 helix

 n-helix

« kolagen - levotociva Ssroubovice



http://en.wikipedia.org/wiki/File:Collagentriplehelix.png

Paralelni

amino acid
side chain

hydrogen _
carbon

Figure 4-10 part 2 of 2 Essential Cell Biclogy, 2fe, (€ 2004 Garland Science)



Otacky (turns)

. vice typu otacek, ruzné pocty AK
e priklad B -turn

Reverse turns.

Type | Type |l
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Urceni 2D struktury proteinu

e Cirkularni dichroismus (CD)
* |Infracervena spektroskopie (IR)
* Nuklearni magneticka resonance (NMR)

 Predikce in silico
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Cirkularni dichorismus

e Cirkularni Dichroismus (CD) - rlizna absorpce levé a pravé slozky cirkularné
polarizovaného svétla; Ae = & &

* Opticky aktivni jsou chiralni molekuly

e Urceni sekundarni a terciarni struktury biomakromolekul

e Urceni stability a konformacnich zmén proteinl v ruznych podminkach
(teplota, iontova sila, pH, polarita rozpoustédla, ...)




Cirkularni dichorismus - veliciny —

Veli€ina Definice a vztahy Jednotky

Absorbance A(v) = log (Ly/1) bezrozmeérna
Iy — intenzita svétla vstupujiciho do kyvety,

[ — intenzita svétla opoustéjiciho kyvetu

Molarni absorpéni e(v)=A(v)el L mol™ ecm™
koeficient ¢ —molarni koncentrace (mol L"), / — délka kyvety

(cm)
Cirkularni dichrois- AA(V) = A (V) — Ar(v), AL( V), A( V) bezrozmeérné
mus absorbance pro levotoCive a pravoto¢iveé kruhové

polarizované svétlo
Molérni CD As( V=AA (v el L mol’ em™
Elipticita A v)=32 980 A4(v) mdeg
Molarni elipticita [6](v) = AwW/(10 ¢ ) deg cm*dmol”
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Uréeni sekundarni struktury pomoul EF

e Characteristicka CD spektra ve vzdalené UV oblasti pro a-helix,
B-sheet a random coil

8e+4
1 — Myoglobin
- a- helix 2 — LDH
be+4
Il = 5 - sheet 3 — Chymotrypsin
.=random coil n 4 Bence JDHES
e,
mdeg NE
c 2e+4
....... 8.) 4
© Qe+0 —
=)
3
-2e+4
180 180 200 210 220 230 240 250 1
Wavelength (nm) -4e+4 1 L 1 1 ! !

180 200 220 240

Wavelength, nm
13



, — T
Vyznam urceni 2D struktury

* Folding (skladani) proteinu
* Interakce proteinu s vazebnym partnerem

* Sledovani stability proteinu — teplotni, pH,
polarita prostred,i,...

 |dentifikace proteinu (PCDDB)
e Zarazeni proteinu v ramci databaze SCOP

(Structural Classification of Proteins)



PCDDB http://pcddb.cryst.bbk.ac.uk/home.php

Protein Circular Dichroism Data Bank

Moznost porovnani CD spekter se zaznamy v databazi

Dichr.Web
28tric

D

Protein Circular Dichroism Lost Password | Eelp

Data Banl o[
-P : B Password
Home | Search | Download | Deposit
Citing the PCDDB :

Information
About

Contact

News

Related Videos
Site Map
Glossary
Terms and
Conditions

Cookies
DichroWeb
25truc
DichroMatch
CreateRDS

Cumrent holdings (live data):
Released entries: 233
Entnes in pre-release: 330

Whitmore, L., Woollett, B., Miles, A.J., Klose, D.P., Janes, R.W. and Wallace, B.A., PCDDE: the protein
circular dichroism data bank, a repository for circular dichroism spectral and metadata,
Nucleic Acids Research (2011) 39 D480-D486

CD0000047000 - Myoglobin (horse)
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Vypocet zastoupeni sekundarnich struE!uF

RUzné SW dostupné {2b3

jako freeware

Estimates protein secondary structure from CD spectra

Proteins (2012] Vol 80-2

about Input your CD data help example

supplement 1. Wavelenath . : ;
. d d :
use K2D2 avelength range in nm: from 0

k2d . aktua,lné contact us : :D:r.ﬂts:. lELt N
3. generace K2D3

4. CD spectrum:

http://k2d3.ogic.ca/

[run K203 ] [ clear
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http://www.ogic.ca/projects//
http://www.ogic.ca/projects/k2d3/
http://www.ogic.ca/projects//

Uloha

» Vyhodnotte data ziskand mérenim
cirkularniho dichroismu roztoku neznamého
proteinu (/Input CD data.txt). UrCete, zda se
ve vzorku nachazi protein prevazne ve stavu a-
helixu, B-skladaného listu nebo nahodného

klubka (coil). K vvhodnoceni vyuzijte program
k2d3 (http://k2d3.ogic.ca/).



http://k2d3.ogic.ca/

SCOP databaze

Number of Number of Number of
folds superfamilies families

All alpha proteins 284 507 871

All beta proteins 174 354 742
Alpha and beta proteins (a/B) 147 244 803
Alpha and beta proteins (a+B) 376 552 1055
Multi-domain proteins 66 66 89
Memprane and cell surface c8 110 123
proteins

Small proteins 90 129 219

Total 1195 1962 3902
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Dalsi cteni o cirkularnim dichorismu

* Norma J. Greenfield Using circular dichroism
spectra to estimate protein secondary
structure Nat Protoc. 2006; 1(6): 2876—2890.
doi: 10.1038/nprot.2006.202

e http://www.niu.edu/analyticallab/ pdf/cd/ha

ndout.pdf
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http://dx.doi.org/10.1038%2Fnprot.2006.202
http://www.niu.edu/analyticallab/cd/handout.pdf
http://www.niu.edu/analyticallab/cd/handout.pdf
http://www.niu.edu/analyticallab/cd/handout.pdf
http://www.niu.edu/analyticallab/cd/handout.pdf
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Predikce 2D struktury

Cil: UrcCit umistéeni 2D elementu v ramci
konkrétni sekvence in silico

MATLSATRRWHFRDGASIREIARRSGLSRNTVRKYL

OSKIVVEPQYPARDS\Y

LLLLLLLLLLLLL SMYRDLVALGE'T

SPFEPKLROWLSTEHKKT

QKHEMLEFE'T

e

WHAFQIFGGIPKRGIYDNMKTAVEEFVGRGKSAGS I

G WSATTCLMRSSVIQHRVGRKARLRER IPAN

ACGKGHQTFKALLT
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Predikce 2D struktury

* Rozlisujeme tri zakladni typy 2D struktury
— H - helix
— E—B-list
— C/(-) — smycka/nahodné klubko (coil) — nékdy jsou rozliSovany tyto dvé
varianty

* S dobrou presnostilze urcit helix, u B -listu Uspésnost urceni
2D struktury klesa

* Neékteré programy pridavaiji i Cislo vyjadrujici
pravdépodobnost pro dany AK zbytek (napr. H 60% - znamena,
ze s 60% pravdépodobnosti se jedna o helix)
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Typické znaky a -helix

Casto je helix &astecné
exponovany — tj. jedna strana
je otoCena dovnitr proteinu
(hydrofobni), druha ven 2 |
(hydrofilni) rolariuee 5

6 A7
———" 4 Hydrophobic

1st helix in Myoglobin

7 face

Potom pro 3.6 helix (a-helix) NS
plati, Ze i, i+3, i+4 & i+7 -té L
reziduum miri na tutéz
stranu. Jsou-li vSechna
hydrofobni €i naopak
hydrofilni = zrejmé a -helix




Typicke znaky B -list

U B -listu se stridaji rezidua po 180°

Pro castecne zanoreny B -list plati:

e i, i+2,i+4, i+8 —té reziduum je polarni a zaroven

* i+1, i+3, i+5 —té je nepolarni

Zcela zanoreny B -list (typicky u a/B barelu) je tvoren nepolarnimi AK

Second strand in CD8 Chemotaxis protein CheY
Residues 81-88

Polar face
Hydrophobic face

P
4

Hydrophebic face Hydrophobic face




Uloha

» Na zdkladé zakladnich znalosti o usporadani
sekundarnich struktur odhadnéte bez pouziti
predikénich programu, zda ndasledujici kratké
peptidy jsou soucasti a-helixu, B-skladaného
listu nebo ndhodného klubka. Muzete vyuzit
prehlednou tabulku aminokyselin.




Peptid 1
KALSQVIRL

Peptid 2
GGASPAPPK

Peptid 3
LELQIRVYA

Uloha

NOMNPOLAR, HYDROPHOBIC

POLAR, UNCHARGED

ﬁanlne " poc R GROUPS _coo- g:yclne
. - GH=CH, H-CH o
MW = 89 HaN NH; MW =75
Valine - ooc CH coo" Serine
al b=t
v ScH-cH HO-CH, = CH_ o
MV = 117 H,N CH, ",‘,'Ha MW = 105
+
Leucine . - Threonine
Leu DoC CH, OH~. ., _ ., =00 Thr
L CH=CH, =CH AN T
MW = 131 H N CH, + MW = 118
Isoleucine _ - Cysteine
0oc CH coo
' ScH-cr HS-CH,=cHT L
- -
MW =131 H=|:-| (.‘-H2 ICI'I.3 + 2 MW =121
m:nflalanne DOC\_ coo- g;mme
F ooy | o Orenolyy ]
BV = 131 s + 3 MW = 181
;:;F'T“F'“a“ “00C_ NH,_ - cr—cn = . Asparaghne
CH = CH, - i@ - CH,-

W - 2 = 2 "~ NH M
MW = 204 HaN N “ +2 MW = 132
::tthionine _ CIG'G__‘_ |'\||H2 ~ i i i _COO0 - g::turrine
" SCH=CH, =CH, =S =CH,[ (€7 CHamCH = CH a
MW= 143 Hal‘: MW = 146

. POLAR BASIC -
gullne OOC\ _CH . Lysine
P o Son NH, = CH, = (CH )y~ CH K

: -l - -
MW = 115 HN~.cHY T2 TE TINNH, MW = 146
POLAR ACIDIC HH

Aapartic acid . 1 coo” Arginine
— 00C_ o SC=NH=(CHJ, = CH] Arg
D S CH=CH, =L N H; ~NH, R
MW = 133 HN o MW = 174
Ghlutamine acd  ~ OQC 0 ~C00° Hisfidine
Gh -‘\CH =CH.=CH. = -~ FC'CHz'CH.\ His
E HN 7 2" %" %0 HINa lH Hs H 25
MW = 147 £ + MW = 155
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Predikéni algoritmy

1. generace: vychazela z fyzikalné-chemickych vlastnosti
a ze statistiky pro jednotliva rezidua

2. generace: zahrnovala i vliv nejblizSich AK na
zkoumaneé reziduum — predpoved max. 60%
spravnost, u B -listu do 40%

3. generace: zahrnuje navic multiple sequence
alignment a vyuziva skutecnosti, ze 2D struktura se
zachovava déle nez sekvencni podobnost —az 80%
spolehlivost (zavisi na metode)
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Programove baliky

 AGADIR - An algorithm to predict the helical content of peptides

APSSP - Advanced Protein Secondary Structure Prediction Server

e GOR-Garnier et al, 1996

 HNN - Hierarchical Neural Network method (Guermeur, 1997)

e HTMSRAP - Helical TransMembrane Segment Rotational Angle Prediction

 Jpred - A consensus method for protein secondary structure prediction at University of
Dundee

* JUFO - Protein secondary structure prediction from sequence (neural network)
* nnPredict - University of California at San Francisco (UCSF)
e Porter - University College Dublin

e PredictProtein - PHDsec, PHDacc, PHDhtm, PHDtopology, PHDthreader, MaxHom, EvalSec
from Columbia University

e Prof - Cascaded Multiple Classifiers for Secondary Structure Prediction

* PSA - BioMolecular Engineering Research Center (BMERC) / Boston

* PSlpred - Various protein structure prediction methods at Brunel University
e SOPMA - Geourjon and Deléage, 1995

* SSpro - Secondary structure prediction using bidirectional recurrent neural networks at
University of California

e DLP-SVM - Domain linker prediction using SVM at Tokyo University of Agriculture and
Technology
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http://www.embl-heidelberg.de/Services/serrano/agadir/agadir-start.html
http://imtech.res.in/raghava/apssp/
http://npsa-pbil.ibcp.fr/cgi-bin/npsa_automat.pl?page=npsa_gor4.html
http://npsa-pbil.ibcp.fr/cgi-bin/npsa_automat.pl?page=npsa_nn.html
http://biotechnology.tbzmed.ac.ir/htmsrap/index.htm
http://www.compbio.dundee.ac.uk/~www-jpred/
http://www.meilerlab.org/view.php?section=0&page=6
http://www.cmpharm.ucsf.edu/~nomi/nnpredict.html
http://distill.ucd.ie/porter/
http://cubic.bioc.columbia.edu/predictprotein/
http://www.aber.ac.uk/~phiwww/prof/
http://bmerc-www.bu.edu/psa/request.htm
http://bioinf.cs.ucl.ac.uk/psipred/
http://npsa-pbil.ibcp.fr/cgi-bin/npsa_automat.pl?page=npsa_sopma.html
http://www.igb.uci.edu/tools/scratch
http://www.tuat.ac.jp/~domserv/cgi-bin/DLP-SVM.cgi
http://www.tuat.ac.jp/~domserv/cgi-bin/DLP-SVM.cgi
http://www.tuat.ac.jp/~domserv/cgi-bin/DLP-SVM.cgi

L-a—.-'fj “: 7 “ )
Fasql-an"S-ecoﬂdgi"y Structure Predi

4

User friendly

This server predicts secondary structure of protein from the amino acid sequence. In this server, Chou &
Fasman algorithm has been implemented.

APSSP: Advanced Protein Secondary Structure Prediction Server

Enter the Protein Sequence (in fasta format)

. . . >3EQ -
Dr. G P S Raghava, Scientist & Head , Bioinformatics Centre MPRSVPPNISPLPQKDDSSLSASEYPNIASRTAPPSPSAVRRTHSLLSETHTGYQSLESQMEAGETTSLL :|
Institute of Microbial Technology, Sector 394, Chandigarh, INDIA GKTRENHRGTEPRRSYTSISAIPTPDNYLRHSLTSGSLRRSRHHSRANSQSLRFSRRSSIDDEQDEDLERS
AKDGMTASFLDERNWYDQFTSTDWVHDS IADGARLRELRKREDFRGRLLAAFDGAQGWILVALIGCITAR
IAYFVDVIEDEVEDLKEGFCT TRWFHNRE SCCADTLDCSRWRSWIQILSPSGS DNGHVDHSMEVLHVVIL
Req llest Fﬂ rm SVISCYLTLFTXTVVPSSVSLTTLDENLGAGTSRGTNHDASEDNSPASLINPRAHYPTISTREAMTYYSA ~
LGSGVAEVEVINSGFVLHGYLGFRTLVIKT IALVESVS5GL5LGKEGEYVHIGACVENIACRLFSKYNDN

CLEAR @ PREDICT

Target'name of protein (optional):
Paste vour sequence data here:

Vétsina programu
. ma uzivatelsky
Dlease Select the Format of vour Sequence (File or Paste) Jed n Od u Ch e roz h ra n I

@ Single sequence - amino acids only @

Plzase Enter your Email:

(Please enter your email address if vou want to receive your result via email)

Clear Al

28



Agadir

(http://agadir.crg.es/)

Predikce obsahu
helixu ve strukture
peptidy

Nevhodné pro delsi
proteiny (max 200-
300 AK)

Nutna registrace

Agadir Results:

Peptide 1 MVCHNISEFKWPYQPEDLHLTDEALRLEYLGPQOMKQFVPICVTYLLIFWVWGTLGNGLT

Peptide 2 PTHNFYLF SLAVSDMLVLLVGLPLELYEMGQQNYPFQALGASACYFRILLLETWCLASVLN

Peptide 3 VRPLOAKSVIMTRAHVERMVGANMMNLATLF SLPNT SLHGLSGALTVPCRGPVPDSAIC

Peptide 4 TTALLFFCLPMVTISVLYLLIGLRLRRERMLLOVEVKGRKTAATQET SHRRIQLQDRGF

Peptide 5 VVFGICWAPFHADRIMW SLVYGH STEGLHLAYQCVHIA SGIFFYLGSAANPVLY SLIM S

Peptide 6 LGTQCCHRRAPYHG SHHHIRLTTGSTLCDVGHRN SRDEPLAVNEDPGCQQETDP S

Check the output

Residue Level Helix Content M
| | | I I I
GO [ - 12 0
o 40 1 ’
20 -
0|, , , , i ; 0
0 10 20 30 40 50 6O 70 g .

Fesidue Mumhber


http://agadir.crg.es/

PSIPRED

C | [Y bioinf.cs.uclac.uk/psipred/

5
[}

Cheete-li mit své zalozky vidy po ruce, umistéte je sem na listu zaloZek. Importovat zalozky...
TA T A TEs .
Site Navigation

Introduction The PSIPRED Protein Sequence Analysis Workbench

People The PSIPRED Protein Sequence Analysis Workbench aggregates several UCL structure prediction methods into one location. Users can submit a
protein sequence, perform the predictions of their choice and receive the results of the prediction via e-mail or the web.

Projects For a summary of the available methods you can read More...
Publications
Web Servers The PSIPRED Team . . . . ] ) )
Current Contributors David T. Jones, Daniel Buchan, Tim Nugent, Federico Minneci & Kevin Bryson
Downloads Previous Contributors Anna Lobley, Sean Ward, Liam 1. McGuffin
Vacancies . di ored : K
Contadt For queries regarding PSIPRED: psipred@cs.ucl.ac.u

Group Intranet )

i i
Server Navigation
PSIPRED Server Choose Prediction Methods
PSIPRED help

m

Server Overview BSIPRED v3.3 (Predict Secondary Structure) [ p1sorreD2 (Disorder Prediction)
itati [ MEMSAT3 & MEMSAT-SWM (Membrane Helix Prediction
server Citation DpGenTHREADER (Profile Based Fold Recognition) ( ) o
MNews Updat=d!
History
Software Download [ Bioserf v2.0 {Automated Homology Modelling) . ) o
. L [ pompred (Protein Domain Prediction)
Login Updsted!
[T rrpred wz.0 (Eulcaryotic Function Prediction)  Updsred! [7] GenTHREADER (Rapid Fold Recognition)
[ meMPack (SWM Prediction of TM Topology and Helix Packing) = pDomTHREADER (Fold Domain Recognition)
Help...

Input Sequence (Single sequence or Multiple Sequence alignments; as raw sequence or fasta format)

Help...
If you wish to test these services follow this link to retrieve a test fasta sequence.

Submission Details

Email Address for job completion alert {optional) -

30




PSIPRED

AB

Sequence analysis results for job

a2588d36-654d-11e2-adf3-00163e110593

ID

11

Downloads

FSIFRED

Summary

Secondary Structure Map

Feature predictions are calour coded onto the sequence according to the sequence feature key shown below.
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http://www.compbio.dundee.ac.uk/jpred/

Predikce

sekundarni Jpred 4

stru ktU ry Incorporating Jnet
proteinu

A Protein Secondary Structure Prediction Server

REST API Help & Tutorials Monitoring Publications

Input sequence!?) MOVWPIEGIKKFETLSYLPPLTVEDLLKQIEYLLRSKWVPCLEFSKVGFVYRENHRSPGYYDGRYWTMWKLPMFGCTD
ATQVLKELEEAKKAYPDAFVRIIGFDNVROVALISFIAYKPPGC
A

Advanced options (click to show/hide)

JERSIT
0 L

b Make Prediction | | Reset Form
ikt
i
DUNDEE Primary citation: Drozdetskiy A, Cole C, Procter J & Barton GJ. Nucl. Acids Res.

(first published anline April 16, 2015} doi: 10.1093/nar/gkv332 [link]
Mare citations: link.

e B.  #sBBSRC

DUMNDEE THE BARTON GROUP


http://www.compbio.dundee.ac.uk/www-jpred/
http://www.compbio.dundee.ac.uk/www-jpred/

p

red 4

3 D > 2 D Incorporating Jnet

A Protein Secondary Structure Prediction Server

P B (P . REST API Help & Tutorials Monitoring Publications

Data Bank) Match found in PDB

/7
- da tab aze The sequence you submitted is similar to those with known structure. These may provide a more accurate secondary
structure assignment than a JPred prediction.

3D StrUktur If you still want to carry out a Jpred prediction click  continue

Hits found
Show[25 v | entries

FDB Chain Description Blast E-value
3e22 C Tubulin alpha-1C chain 0.0
3e22 A Tubulin alpha-1C chain 0.0
3du7 C Tubulin alpha-1C chain 0.0
3duv A Tubulin alpha-1C chain 0.0
1z2b c Tubulin alpha chain 0.0
122b A Tubulin alpha chain 0.0
5cal C Tubulin alpha-1B chain 0.0
Scal A Tubulin alpha-1B chain 0.0
4yj3 c Tubulin alpha-1B chain 0.0
4yj3 A Tubulin alpha-1B chain 0.0
4yj2 C Tubulin alpha-18 chain 0.0
4yj2 A Tubulin alpha-1B chain 0.0



Jpred

PSI-Blast > Predikce 2D struktur > Konsensus

Vystupni formaty:
— Jednoduchy
— HTML
— PostScript
— PDF

J ];)Ired 4

ncorporating Jnet

A Protein Secondary Structure Prediction Server

Results

After much trouble and strife, Bob the scheduling penguin has retrieved your results! Rejoice. For your pleasure the
following viewing options are available. You may bookmark this page for future reference although data is not kept on
the server for more than two days.

« View results summary in SVG - displayed below (details on acronyms used):

10 e 3 i0 i 0 "
jp_A4T54VY/1-36GTYRQLFHPEQL | SGKEDAANNYARGHYT IGKE! IDLVLDRVRKLADQCTGLAGFLVFHSFGGGTGSGFTSL
R e T
LUpas_14 = = o o o s s e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - - -
LUBAS_2B = =« = e e e e e e e e e e e e e e e e eeaem e aaam e e
inetpred — - —} a—

JMETCOMF
EBBETTTFTTT76244148788771013321116088808987342224012477741111100287771120248
JMETSOL2E - - - - - BEE- - - BEEEBE- - - BEBEEEBEEEBEEE- BEE- - BE- - BEBE- BEBE- - BE- - E- EEEEEEEEEEBEEEEBEEEEBEER
JHETSOLE - - - - - v - o2 - - - B----- BE- BEBBE- B----B------ B---B---B----- BE- EEEEEBBEE- - BE- EEEEBEE
=3 £ T B---B-B-------n-n- BeeeBovmmmmeaan Bommmmemam e
JNETHMM e 1 S —————— G ——— G
JNETPSSM — ) - — -
INETIURY . e s e

3

View full results in HTML
« View simple results in HTML



e Jednoduchy vystup

MELELTSREVORIWVEVDHRPSLFRSCGPELTHSPTVIVHVGLPARGK T Y IS KK LI RY LNW IGVEIEVENVGE YRREAVE QY S 5YNFFRFDNEE AMEVEK QA LA L RDVR SY LAREGERIAVFDATHNT TRERRAMI L]
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QUERY
UniRef90 UPI00016E380D
UniRefs0 UPIOO00FZBD4C
UniRef30 COHRN1
UniRefs0 QENRY¥O
UniRef30 P16118
UniRefs0 AORRTO
UniRef90 UPIOOQ0OECAODS
UniRefs) UPIO0016E31%6
UniRef30 QTPZNE
UniRefs0 BTPTE2
UniRef30 BEMIQS
UniRef30 B3RUKE
UniRef30 AICDRS
UniRef30 327294
UniRefs0 COHRZS
UniRefd0 R4REE3
UniRefs) B4PZHT
UniR=f£90 QEEQHS
UniRef90_QEDTY7-3
UniRef30 ATTGQS
UniRef30 AOGHNWOD
UniRef30 QEFWD2
UniRef30 QODHGS
UniRef30 P32804
UniRef30 L4HENS
UniRefs0 CIFHQS
UniR=f£90 Q4DA36
UniRefs0 A4HTAD
UniRefs0 .
UniRef30 B2VW1E
UniRef90 QIF1LE
UniRef30 Q5B337
UniRef30 QECEWI
UniRe£90 QEFNIS

OrigSeq

Jnet
5 hunm
ip=sm

Lupas 14
Lupas
Lupas

Ry B3
o

Jnet_25
Jnet_ 5
Jnet_ 0
Jnet Rel

MPLELIQSREVOE IWVEVDHRPSLPRSCGPE LTINS PTVIVHVGLPARGHE I Y I SEE LT RY LMW IGVEFTEVENVGEYRREAVEQY SSYNFFRPDNEEAMEVREQCALAALRDVESYLA]
MPRELTQNRIQKIWIPFNKDEPAPRRAGAPHFANPPTVIVMVGLPARGR T Y I SKELTRY LNWIGHFTRVFNVGEYRREAVENY SSYDFFREPDNECAVEIRQQCALART.RDVESYLE]
—————————————— LPFTASDPSLLAAWASYMINSPTLIVHMIGLPARGH I YVSEELIRY LMW IGVFTEVEN LGV Y RREAVE SYR SYDFFRHDNEEAME IRKQCALVALEDVEAYLT]
————————————————————————— SWASYMINSPTVIVHMIGLPARGHE T YMSKKLIRY LNWIGVEFTEVFNLGVYRREAVEAYK SYDFFRHDNEEAME IRKQCALVALEDVEGYLT]
—PLELIQNPLER INVPFFNNGHPVQHSAQRFMTNCPT LIVHVGLPARGE T Y I SKE LI RY LNW IGVEF THE FNVGR Y RRDLVO T FESFEFFLPDNEEGQEIRKQCALLALNDVRRY LG
-——-ELIQTRLOKINIPHSSGSSRLRRIPQF TN SFTMV IMVGLFARGE T Y ISTE LI RY LNWIGT P TEVFN LG YRREAV-SYRNYEFFLPDNMEALQTREQCALARLKDVHNYLS]
—-—-KELIQTPLLEIWVEFNGS LGORRGSSRPQFTNCPTMIVHMVGLEARGR T Y I SKE LI RY LNW IGVPTQVFN LG YRREVV T YRKNYEFFRFDNEEAMT TIRRSCAASALEKDI GHNYFA]
————————————————————————— SWASYMINSPTLIVHMIGLPARGH I YVSEKLIRY LNWIGVFTRVENLGVYRREAVE SYH SYDFFRHDNEEAME IRKRCALVALODVEAYLL]
-PRELTQNPLEKIWMPFENGHISQREV-—-CHMINCET LIVIVGLEARGR T Y I SKELIRY LNWIGVPTREFNVGEYRRECLEIYKSFEFFRFDNEEGLEIRRQCAMAA T NDVRQY LS
—————————————————————————————— YVHNSPHV I AMVGLPARGH T Y I SERLSRY LMW IGINTEVEN LGEYRRHATDAYRSHEFFRPDNEEAMATROHCAELALE DVCHWL -]
—————————————————————————————— YVHVEPHI IAMVGLPARGK T Y I AR KL TRY LNWIGIGTRVFNVGEYRROATEAYRSHDFFRADNAEAMATRSKCALDALEDMCEWLE”
———————————————— MSSGESGRIESASHSDD TR ICVVMVGLPARGHE SLIAGKALRY LANVGISARIFNVGT YRRELSP-HPLANFFDPHNPEGEFMEWARAEAL VS DM LEWEE]
———————————————————————————— PELCNVEIVIVHVGLFARGKTF I ARKL.THY LNWIGYK IKVFNLGEYRRENFGATKPFPSFYHPDNEEAVASRLECCALALEDMTEFLE!
———————————————— SAQRGSGRRSFFASSDDSEICVVMVGLPARGE S LIAGKAMRY LGWVGIPARVENVGI YRRQDI PO-PTATFFDPHNPFEGERMRRARAEAL LS DM LNWEE]
————————————————————————— SWASYMINSPTLIVHMIGLPARGH T YVSEKLIRY LNWIGVEFTEVFNLGVYRREAVESY ) SYDFFRHDNEEAMEIRFKQCALVALEDVEAYFI]
-PRELTQNPLERIWMPWENGLEFVHEILORRCHMTNCPT LIVIVGLEARGR T Y I SKE LI RY LNW IGVPTREFNVGOYRRECVE IYKSFEFFHFDNEEGLEIRRQCALTALKDVHAQY LT
—————————————————————————— VEVRAEDTRLCVVHVGLEARGE SY I A RORY LRWL S IEAK TFNVGHN Y RRKDA-AHPPADFFDTONEDGERERRARAF AR TNDMLSWER!
————————————————————————————————————————————————————————————————————————— YRRQRTSAYKSHEFFRADNEEAMATRSRCANQRLHDSCOWLL:
—————————————————————— MPVIT I SHMNDSRICVVHVGLEPARGE SE LSO I LRY LWL S INAKCFNVGI Y RYEAGV IKPDARFFDENNPFEGY RVREEARQOAV SDMLEWYE]
-PFRELTQNPLEKIWMFYSNRPALHASOGVCHTNCPFT LIVHVGLPARGK T Y I SKE LT RY LNWIGVFTREFNVGYRRDIVET YK SFEFFLPDNEEGLETREQCALAAL SDVREFLS]
——————————————————————————————— ENLEVCVVMVGELPARGE SFI SO IVRELSWISINARSFNVGOYRRDAGT LEPSSDFFDFANEEN Y KLREQAE SFAVED I LEWEN]
—————————————————————————————— RDSSPIVLAMVGLPARGKT SIARKIARY LSWLGHFTRLFNVGNYRRAHLGTAQPHOFFDFNNTEGRQALLGHMAMTALDDLIGWLS!
—————— KRRPITIDVPIESEISPDGLISKEDPGSELY IVMVGLPAT GERSF I THR LS RY LN Y SHY YCOVENVGN I RREKY ARQEQDSSFFDPFTNIEY TALRDEWALDT LEELMDYLL]
——————————————————————————————— EDRFLAIVLVGLPARGET FTARKL.TRY LRWLGHETRHFNVGEYRRLEHGANQSADFFRDDNFEGIEARNEVARATAME DM T DM

————————————————————————— STISNDNDIKVCVIMVGLPARGR SFISOKIIRYLSWLSIKARCFNVGHYRRDVEGHNVEDAEFFNFENT DNFELRELAAONATRDIVHNEFT]
—————————————————————— PDFSAVPQPMLGSLIVIMVGLPGRGE I YVAEIRRYFOWNGLACRIFSHOACRRRVEGVDRDASVLSPTGVAEVEF——RIAKELAHDLTTYIC]
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Uloha

» Seznamte se s programem Jpred 4
(http://www.compbio.dundee.ac.uk/jpred/).
Pro nasledujici proteinovée sekvence predikujte
zastoupeni sekundarnich struktur. Patri tyto
proteiny do skupiny tzv. a/B protein, tj.
proteiny, ve kterych jsou zastoupeny obé
typické sekundarni struktury (a-helix, B-
skladany list)?



http://www.compbio.dundee.ac.uk/jpred/

Uloha

* Protein A:

GTYRQLFHPEQLISGKEDAANNYARGHYTIGKEIIDLVLDRVRKLADQCTGLQGFLVFHSFGGGTGSGFTSLLME
RLSVDYGKKSKLEFSIYPAPQVSTAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDICRRNLDIERPTYTNLNRLMS
QIVSSITASLRFDGALNVDLTEFQTNLVPYPRIHFPLATYAPVISAEKAYHEQLSVAEITNACFEPANQMVKCDPRH
GKYMACCLLYRGDVVPKDVNAAIATIKTKRTIQFVDWCPTGFKVGINYQPPTVVPGGDLAKVQRAVCMLSNTT
AVAEAWARLDHKFDLMYAKRAFVHWYVGEGMEEGEFSEAREDMAALEKDYEEVGADSYEDEDEGEEY

* Protein B:

SIRLPAHLRLQPIYWSRDDVAQWLKWAENEFSLRPIDSNTFEMNGKALLLLTKEDFRYRSPHSGDVLYELLQHIL
KQAGPNIFEMLRIDEGLRLKIYKDTEGYYTIGIGHLLTKSPSLNAAKSELDKAIGRNTNGVITKDEAEKLFCQDVDA

AVRGILRNAKLKPVYDSLDCVRRAALINMVFQMGETGVAGFTNSLRMLQQKRWDEAAVNLAKSRWYNQTP
NRAKRVITTFRTGTWDAYK

* Protein C:

ADVCMDPEPIVRIVGRNGLCVDVRDGRFHNGNAIQLWPCKSNTDANQLWTLKRDNTIRSNGKCLTTYGYSPG
VYVMIYDCNTAATDATRWQIWDNGTIINPRSSLVLAATSGNSGTTLTVQTNIYAVSQGWLPTNNTQPFVTTIVG
LYGLCLQANSGQVWIEDCSSEKAEQQWALYADGSIRPQQNRDNCLTSDSNIRETVVKILSCGPASSGQRWMEFK
NDGTILNLYSGLVLDVRASDPSLKQIILYPLHGDPNQIWLPLF




i o r I I —
Rozsireni moznosti 2D predikce

 Pristupnost pro solvent
Jpred, NetSurfP

- Predpoved transmembranoveého helixu
TMpred, HTMSRAP

» Predikce dalsich typl 2D struktur
GOR4, SSpro8

40



Jpred

Tri urovneé pristupnosti pro solvent (zcela

zanorené residuum, 5% a 25% exponovano)

OrigSeqg

Jnet
Jhmm
jp=s=sm

Lupas=s 14
Lupas
Lupas

[N S

ST

Jnet 25
Jnet_5
Jnet 0
Jnet Rel
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TMpred

http://www.ch.embnet.org/so
ftware/TMPRED form.html

Predikce pritomnosti
transmembranovych
helixt, véetné
orientace (zevnitr ven
nebo zvenku dovnitr)

—

TMpred

Prediction of Transmembrane Regions and Orientation

The TWMpred program makes a prediction of membrane-spanning regions and their orientation. The
algorithm is based on the statistical analysis of TMbase, a database of naturally occurring transmembrane
proteins. The prediction is made using a combination of several weight-matrices for scoring.

« K.Hofmann & W. Stoffel (1993)
TMbase - A database of membrane spanning proteins segments
Biol. Chem. Hoppe-Seyler 374,166

For further information see the TMbase documentation.

« Usage: Paste your sequence in one of the supported formats into the sequence field below
and press the "Run TMpred"” button.

Make sure that the format button (next to the sequence field) shows the correct format
Choose the minimal and maximal length of the hydrophic part of the transmembrane helix

Output format | html + |minimum 17 ¥ maximum 33 -
Query title {optional)

Input sequence

Tformat Plain Text v

Query sequence:
or ID or AC or Gl
(see above for valid
formats)

| Run TMpred | Clear Input |



http://www.ch.embnet.org/software/TMPRED_form.html
http://www.ch.embnet.org/software/TMPRED_form.html

Uloha

» Pokuste se pomoci programu TMpred
predpovédét, kolik transmembranovych helixu
obsahuje protein NMU-R1 z mysi
(UniProtKB/Swiss-Prot: 055040.1). Bude podle
predikce jeho C—terminalni doména
orientovana spise dovnitf bunky nebo ven?




TMpred output for unknown
[EMEnet-Server] Date: Wed Mar 9 8:44:54 2016

tmpred -par=matrix_tab -html -min=17 -max=33 -def -in=wwwimp/TMPRED 26952 7025 seq -out=wwwimp/TMPRED 26952 7025 out -out2=wwwimp/TMPRED 26952 7025.0u
Sequence: MVC._.DPS, length: 405
FPrediction parameters: Th-helix length between 17 and 33

1.) Possible transmembrane helices

The sequence positions in brackets denominate the core region.
Only scores above 500 are considered significant.

Inside to outside helices : 7 found
from to score center

48 ( 4@) 59 ( 59) 1835 48
74 ( 78) 95 ( 98) 1553 86
112 { 114) 135 { 132) 830 122
158 ( 158) 176 ( 176) 1652 168
287 ( 218) 227 ( 227) 2581 218
275 ( 275) 293 ( 293} 2287 285
B 317 (317) 334 ( 334y 1372 325

Qutside to inside helices : 7 found
from to score center

37 {( 37) 62 { 55) 1983 47
74 ( 77) 95 ( 95) 1269 86
115 ( 115) 134 ( 134) 1218 125
158 ( 161) 179 ( 177) 1329 169
287 ( 289) 229 ( 227) 2638 218
@ 272 (272)290 ( 298) 1692 282
B 310(318)337 ( 337) 1576 327

2.) Table of correspondences
Here is shown, which of the inside-=outside helices correspond to which of the outside-=inside helices.

Helices shown in brackets are considered insignificant.
A"+"-symbol indicates a preference of this orientation.
A "++"-symbaol indicates a strong preference of this orientation.

inside->outside | outside->inside

40- 59 (2@8) 1635 [ 37- 62 (26) 1983 ++
74- 96 (23) 1553 + | 74- 95 (22) 1269
112- 135 (24) 838 |  115- 134 (28) 1218 ++
158- 176 (19) 1652 ++ | 158- 179 (22) 1329
2@87- 227 (21) 2581 |  287- 229 (23) 2638 +
I

275- 293 (19) 22087 ++ 272- 299 (19) 1692



GOR4

View GOR4 in: [AnTheProt (PC) . Download...] [HELF]

10 20 30 40 50 a0 70

I I I | | I I
MIPFT35QLIKKTRNSY ANGCTWSVEDDDHVLFIEGIGT SGMLEFKTFSGDFF I LVEPGIHNLVSLVHLQGE

............. o R L e R T e R e e e e e
L P R R PR O L et e e o ) P e et o o PR O PR, ot e o e o PR L L, i e, o LS L B B g ol o B L L R B ol o o o o LB

VY APV S Y GLNCSPPLGS LHVVASTYLSEEN ST IASSFYRLRHFFTTEAT S3GRS

cocococceeeeeeccocccccccchhhhhhhhoccocococeseespeepeeeeepeseeeac
Sequence length : 128
=OR4d :

Zlpha helix (Hh) = g is 8.25%

3.5 helix {Eg) 0 is 0.00%

Pi helix {Ii) 0 is 0.00%

Beta bridge {BL) 0 is 0.00%

Extended strand (Es) : 34 iz 42.139%

Beta turn {Tt) = 0 is 0.00%

Bend region (S=) : 0 is 0.00%

BEandom coil {Ccy o 66 iz 51.56%

Ambigous states (2) 0 is 0.00%

Other states : 0 is 0.00%

T T T T T T
o {{{fof[ o f{ o {{ [ o fif oo \-HH-HHHIHH||H|H|H||HH'
28 46 G il ] 1668
- '
f
~
"
ey
;o
Jﬁb - P
ey




- CTTTTTT——
SSpro8 — vystup

E-mailem

Name: ABR2

Amino Acids:
MTPPTSSQLSKKTRWSYANGCTWSVKDDDHVLEFIEGSGTSGMLRFKTEFSGDFFTLVPGIHNLVSLV]
Predicted Secondary Structure (8 Class) :
CCCCCCHHHCHHCEEEEETTCEEEEECTTEEEEEEECSCCEEEEEEEECSCEEEEETTCCEEEEEE]

H: alpha-helix

G: 3;5-helix

I: n-helix

E: extended strand
B: beta-bridge

T: turn

S: bend

C: the rest
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Uloha

e Nasledujici sekvenci analyzujte pomoci programu
CFSSP (http://www.biogem.org/tool/chou-fasman/).
Tutéz sekvenci analyzujte pomoci programu GOR IV
(http://npsa-pbil.ibcp.fr/cgi-
bin/npsa automat.pl?page=npsa gord.html) a
vysledky porovnejte.

Sekvence:

MSTDKPLVIQSDKTLLLDVHSPFAQECRDSITAFSELVKSPEHVHTFLLTPLSLWNANAAG
MTTEDIMGRLRTWSRYDIPEPVSYFITDISARFGSFVMTDIPDDADHYLLTVTIPRYAKEI
SSHKTVSSLLFPRGNDTFLLNRYARGEVKLKLIKLGFPVDDRIPLKKGFPVPMNLRQQTLS
GKDFSIRDYQEAAARSLLGDRGPGTGY

47



http://www.biogem.org/tool/chou-fasman/
http://www.biogem.org/tool/chou-fasman/
http://www.biogem.org/tool/chou-fasman/
http://npsa-pbil.ibcp.fr/cgi-bin/npsa_automat.pl?page=npsa_gor4.html
http://npsa-pbil.ibcp.fr/cgi-bin/npsa_automat.pl?page=npsa_gor4.html
http://npsa-pbil.ibcp.fr/cgi-bin/npsa_automat.pl?page=npsa_gor4.html
http://npsa-pbil.ibcp.fr/cgi-bin/npsa_automat.pl?page=npsa_gor4.html
http://npsa-pbil.ibcp.fr/cgi-bin/npsa_automat.pl?page=npsa_gor4.html

2D je malo pro 3D sveét... —

- g ' o nm BT

] .

Predikce 3D struktury
je komplikovaneéjsi — viz
samostatny blok

48



Uloha

» Nejspolehlivéjsi informace o sekundarni
strukture muzeme ziskat analyzou 3D
struktury, je-li tato znama. 3D struktury jsou
ukladany v tzv. PDB databazi. (napr.).
Vyhledejte na webovych strankach
http://pdb.rcsb.org libovolny protein a
podivejte se na informace o jeho sekundarni
strukture.



http://pdb.rcsb.org/

2struc *2517/&@?@'

http://2struc.cryst.bbk.ac.uk/twostruc

* Prirazeni sekundarni struktury na zakladé
zname 3D struktury

 Moznost vybrat z nékolika programu, v€etné
tvorby tzv. , konsenzu“
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Uloha

» Stejny protein, ktery jste jiz analyzovali v PDB
databazi analyzujte rovnéz pomoci nastroju na
serveru 2struct
(http://2struc.cryst.bbk.ac.uk/twostruc).
Porovnejte prirazeni sekundarnich struktur v
jednotlivych programech.
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iWa/& 1he Secondary Structure Server

N

| Front Page |25truc | Compare The Protein | Compare The Protein Help |AhnutThe Methods | COOKIES | [Make Contact

\Welcome to the Control Panel for 4agi.

From here you can select the method you want to run, pick the models and chains you want to analyse as well as select which analysis to run.
Each analysis will load in a new window leaving this one untouched 5o you can easily jump from oane analysis to another.

Available Methods Available Structures
OSSP+ 7] DSSP Cont* Model Chains Selected
] Stride* ] PSEA 1 ABCD

7] PALSSE  [7] Sticks
] XTLSSTR [7] Kaksi

* can be used with Swiss Model files

(selectan]  [Deselect Al

[ Frotein Structure Summary]

[ Structure Summary By Chain ]

[ Original Structure Alignments ]

@
@
[ Multiple Structure Alignments ] @
@
@

[ Sequence Structure Alignments ]




Porovnani predikce a experimentu
* Predikce:

— Rychla (sekundy), levnd/dostupna (Freeware)

— Spolehliva pro znamé (!) proteiny a pro proteiny
s vysokou homologii

— Malo spolehliva pro neznamé proteiny
— Nepouzitelna pro unikatni pripady
* Experiment:
— Teoreticky pouzitelny pro libovolny protein
— Financ¢né (i miliony K¢) a ¢asoveé (tydny az roky)
narocna priprava proteinu a optimalizace méreni
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