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6. vaja: Baze in analiza ak zaporedij

Pregled vaje

* iskanje aminokislinskih zaporedij po podatkovnih bazah
* UniProt, NCBI Protein
* struktura zapisa v bazo, zunanje povezave

* izratun/napoved lastnosti proteina na osnovi ak zaporedja
* molekulska masa
» ekstinkcijski koeficient
* izoelektri¢na tocka
* signalni peptid, hidrofobne in transmembranske regije
* |okalizacija
» glikozilacija
* mesta cepitev s peptidazami
* sekundarna struktura

v obliki kviza v
spletni ucilnici
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UniProtKB (Uniprot Knowledgebase) . .,
Obsirna baza proteinskih zaporedij z anotacijami (dodatnimi podatki). PfOt ..

UniProtKB

Protein Knowledgebase

UniProtKB/Swiss-Prot
Reviewed

UniRef UniMES UniMES
Sequence clusters | <_ Automatic CIUSterS
UniRef100 Expert manlual annotation annotation Metagenomic and
environmental Cluster 100
UniRef90 UniProtKB/TrEMBL sequences
) Cluster 90
UniRef50 Unreviewed

i 'k 0

UniParc - Sequence archive
New, revised and obsolete sequences

*

EMBL/GenBank/DDBJ (Metagenomics), Ensembl, VEGA, RefSeq, PDB, MODs, other sequence resources

* UniProtKB/Swiss-Prot: ro¢no anotirani zapisi
* UniProtkKB/TrEMBL: avtomatsko prevedena zaporedja z avtomatskimi anotacijami
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ProtParam (http://web.expasy.org/protparam/)
Polje za vnos

e 0o ExPASy - ProtParam tool e
<> ] @J [QJ {L‘nweb.zxpasy.cvg ¢ | Reade &J
M #% Temp~ Infov PubMed >Papers >Mendeley >OneNote Feedly Research¥ Gore¥ Social v FKKT ¥
ﬂ!‘EXPASy ProtParam Home | Contact
ProtParam tool
ProtParam (References / Documentation) is a tool which allows the computation of various physical and chemical 2 nacina vnosa zaporedja:
parameters for a given protein stored in Swiss-Prot or TrEMBL or for a user entered sequence. The computed
parameters include the molecular weight, theoretical pl, amino acid composition, atomic composition, extinction
coefficient, estimated half-life, instability index, aliphatic index and grand average of hydropathicity (GRAVY)
(Disclaimer).
Please note that you may only fill out one of the following fields at a time.
Enter a Swiss-Prot/TrEMBL accession number (AC) (for example P05130) or a sequence identifier (ID) (for example |ah ko vhesemo tudi kOdO
KPC1_DROME): . .
> zapisa v bazo ak zaporedij —

<
Or you can paste your own sequence in the box below:

POZOR, ¢e ne raunamo
parametrov za celotno
polipeptidno verigo!

RESET | | Compute parameters

SIB Swiss Institute of Bloinformatics | Disclaimer & Back to the Top

polje za vnos aminokislinskega
™ zaporedja (lahko vsebuje tudi
Stevilke, presledke, ...)




ProtParam (http://web.expasy.org/protparam/)
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Rezultati (glej http://web.expasy.org/tools/protparam/protparam-doc.html)

Number of amino acids: 314

&
<

Molecular weight: 34932.2

Theoretical pI: 7.42

Total number of negatively charged residues (Asp + Glu): 39 &

Total number of positively charged residues (Arg + Lys): 40 -

Atomic composition:

Carbon c 1530
Hydrogen H 2476
Nitrogen N 420
Oxygen [ 469
Sulfur S 21

Formula: Ci530H2476N4200469521
Total number of atoms: 4916

Extinction coefficients:

Extinction coefficients are in units of M™! em™!, at 280 nm measured in water.
Ext. coefficient 28140

Abs 0.1% (=1 g/1)

Ext. coefficient 27390
Abs 0.1% (=1 g/1) 0.784, assuming all Cys residues are reduced

Estimated half-life:

The N-terminal of the sequence considered is M (Met).

The estimated half-life is: 30 hours (mammalian reticulocytes, in vitro).
>20 hours (yeast, in vivo).
>10 hours (Escherichia coli, in vivo).

Instability index:

0.806, assuming all pairs of Cys residues form cystines —

&
The instability index (II) is computed to be 31.75 ®
This classifies the protein as stable.

Aliphatic index: 88.82 <€

Grand average of hydropathicity (GRAVY): -0.206 <€

$t. ak ostankov, M, pl

$t. + in — nabitih ak ostankov

ekstinkcijski koeficient v M1 cm,
izraCunan za dva primera:

* vsi Cys reducirani

* max mozno Stevilo disulfidnih vezi

stabilnost glede na pravilo “N-konec” (N-end
rule), ki opisuje vpliv N-kon¢nega ak ostanka
na proteasomsko razgradnjo (preko
ubikvitinacije)

napoved nestabilnosti

indeks “alifaticnosti” (povezan s stabilnostjo)
indeks GRAVY (povpr. hidrofobnost)

6. vaja: Baze in analiza ak zaporedij

Izracun izoelektricne tocke (http://isoelectric.ovh.org)

* eno od orodij za izrac¢un pl, zraven npr. ProtParam in drugih
(http://isoelectric.ovh.org/files/isoelectric-point-links.html)

* uposteva razlicne tabele s pK, vrednostmi = ve¢ napovedi

1 2 3 4 5 6 7 8 9 10 11

DTASelect (pI=8.099)
EMBOSS (pI=8.165)
CGrimsley (pI=6.889)
Patrickios (pI=4.279)
Rodwell (pI=7.955)
Sillero (pI=8.524)
Lehninger (pI=8.021)
Wikipedia (pI=7.843)
ProMoST (pI=7.797)

13

¥ average pl includes all scales except Patrickios (highly simplified scale frequently leading to bizzare results)

For more details about pKa used for calculation according different scales see a table

* napoved vrednosti pl je v praksi uporabna pri npr. izbiri primernega ionskega
izmenjevalca za ionsko-izmenjevalno kromatografijo, izbiro primernega pufra

(pH naj ne bo enak pl!), ...

* eksperimentalno jo dolo¢imo z izoelektri¢nim fokusingom
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Signalni peptid 2
Eukaryotes
* v signalnem peptidu lahko 21 e A
prepoznamo 3 regije (n, h, c) éﬁ X %%%
. . L Y
* pravilo (-3,-1) pravi, da sta na o e St e e
. . . lnd'ﬂNv—OI,!WP*-IDmﬂﬂNv—Omml&lﬂm?ﬂNv—v—Nﬂdm
mestih -3 in -1 (relativno glede NNNNNNT T e e e P T
na mesto cepitve) ponavadi ak 3
ostanka z majhno in nevtralno Gram-negative bacteria
stransko skupino o
2
B
, . . . A
* regija n— praviloma + nabite ak ™M A
* regija h — praviloma hidrofobne ak S S AV YV v B0, e T
g.! P . . W = RS e S T
* regija c—praviloma majhne, a YNNI EOENBRYNN-COORODIONL mNDTD
polarne ak 5
Gram-positive bacteria
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SignaIP (http://www.cbs.dtu.dk/services/SignalP/)

* identifikacija signalnega peptida in sorodnih zaporedij Sic ¢Be
* izbrati moramo ustrezen organizem (evkarionti, po Gramu + ali — bakterije)!

“cleavage site” score
(Stevilka ak pomeni 1. ak zrele

SignalP-4.1 prediction (euk networks): Sequence oblike)
10| ‘ ' ' ' I gz‘éz[:‘ T napoved, ali je nek ak ostanek del
TN Y.score X signalnega peptida ali ne
08 | ‘ )
|’ |I[‘
06 ‘q" 1 zdruZeni C- in S-score
o Al
3 04l Il
(%] . ,, IIl \ Ij ]| ]I
e N I ™S
02 ‘ ;
T R A
MAPPQV LAFGLLLAAATAT FAAAQEECVCENY KLAVNCFVNNNRQCQCT SVGAQNTVICS KLAAKCLVM
0 1 IO 2I0 3.0 4I0 5I0 GIO 70

Position
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Phobius (http://phobius.sbc.su.se)

* napoved signalnega peptida (tudi regijn, hin c)
* nepoved transmembranskih vijacnic

POST NEBULA pHOBIUS

iD UNNAMED

FT SIGNAL 1 23
FT  REGION 1 5 N-REGION. A ) .
FT  REGION 6 17 H-REGION. signalni peptid
FT REGION 18 23 C~REGION.
FT  TOPO_DOM 24 265 NON CYTOPLASMIC. topoloske regije (zunaj- in znotrajceli¢ni
FT TRANSMEM 266 289 .
FT TOPO_DOM 290 314 CYTOPLASMIC. del’ transmembranski dEI)
/7
Phobius posterior probabilities for UNNAMED citoplazemska regija
1 /
/ i 1
—
* T TMdel

0.8 [

signalni peptid

=
IS

necitoplazemska

Posterior lalRl probability

regija
0.2
50 100 150 200 250 300
transmembrane cytoplasmic non cytoplasmic == sisnal peptide
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TargetP (http://www.cbs.dtu.dk/services/TargetP/) CENTERFO

* napoved subceliéne lokalizacije evkariontskih proteinov, zdruzuje:
* ChloroP (http://www.cbs.dtu.dk/services/ChloroP/) za identifikacijo cTP
* SignalP (http://www.cbs.dtu.dk/services/SignalP/) za identifikacijo SP

SUBMISSION

Paste a single sequence or several sequences in FASTA format into the field below:

L ak zaporedje (lahko vsebuje
) stevilke in presledke)
Submit a file in FASTA format directly from your local disk: zaporedje v formatu FASTA
Choose File | no file selected <€ lahko tudi prenesemo v obliki

Organism group Prediction scope datoteke .

() Non-plant Perform cleavage site predictions <€ napoved mesta cepitve

P —
() Plant -

(ne)rastlinski protein

Cutoffs
(*) no cutoffs; winner-takes-all (default) —
_) specificity >0.95 (predefined set of cutoffs that yielded this specificity on the TargetP test sets)
() specificity >0.90 (predefined set of cutoffs that yielded this specificity on the TargetP test sets) —— omejitve
() define your own cutoffs (0.00 - 1.00): ¢TP: 0.00 mTP: 0.00 SP: 0.00 other: 0.00

Submit Clear fields

* navodila: http://www.cbs.dtu.dk/services/TargetP/instructions.php
* razlaga oblike rezultatov: http://www.cbs.dtu.dk/services/TargetP/output.php
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Transmembranske vijacnice

* pribl. 21 ak ostankov z (v glavhem) hidrofobnimi stranskimi skupinami = za 1 TM vijac¢nico
* napoved temelji na osnovi hidrofobnosti; okno velikosti 17-23 ak ostankov
* podobno kot pri vaji 2 (naloga 3 — v Excelu)
* topologija: katere regije polipeptidne verige so na posameznih straneh membrane in kje
so transmembranske regije
* v UniProt-u kot topological domain
* edenizmed programov za napoved je TMHMM (http://www.cbs.dtu.dk/services/TMHMM-2.0/)
* napoved na osnovi hidden Markov models

cytoplasmic

side 0 non-cytoplasmic side TMHMM posterior probabilities for WEBSEQUENCE
12
cap . cap short loop glob-
cyt. (| helix core 2 non-cyt. non-cyt. ular 1
= 08
glob-—>»{ loop § 06
ular [<€— cyt. ]

cap . cap ¢ long loop glob-
cyt. [ helix core (_non—cyt. non-cyt. '(_:‘ ular

20 40 60 80 100 120 140

transmermbrane

inside

outside
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N-glikozilacija
* motiv Asn - katerakoli_ak_razen_Pro—Ser_ali_Thr - katerakoli_ak_razen_Pro
* skrajsan zapis: N{P}[ST]{P}
* {P} pomeni, da je na tem mestu neka ak, razen Pro

* [ST] pomeni, da je na tem mestu ali Ser ali Thr (ne oba!)
* primer programa za napoved: NetNGlyc (http://www.cbs.dtu.dk/services/NetNGlyc/)

Name: Sequence Length: 314 . .. .

guArgLiLy AQNTVICSKLARKCL GR 80 prikaz analiziranega ak zaporedja
SLRTALQKEITTRYQLDPKFITSILYENNVITI! IADVAYYF ) 240 z oznaéenimi meSti N_g“k
DLDPGQTLIYYVDEKAPEFSMQGLKAGVIAVIVVVVIAVVAGIVVLVI 1 NA

80

- €+—— “shema” zaporedja z zapisanimi

320 1 1
mesti N-glik. (preko treshold)
(Threshold=0.5)
SeqName Position Potential Jury N-Glyc
agreement result
Sequence 74 NGSK  0.6603  (3/9) 4+ P tabela identificiranih mest N-
Sequence 111 NGTS 0.7604 (9/9) P <€ . . .
Sequence 198 NSSQ  0.3903 (1/9) - g||koz||ac|Je
NetNGlyc 1.8: predicted N-glycosylation sites in Sequence
Potential ——
- T esholc
3
R
£
&
A
2 475 - <€—— grafi¢ni prikaz
5
L
2 6.5
e}
Fy
H
g
)
-y 8.25
L
e T T T T T T
a 58 100 150 208 258 300

Sequence position
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PROSITE - proteinske domene, druzine, ...

* zbirka podatkov o proteinskih domenah, druzinah, funkcionalnih g
regijah in vzorcih
* naosnovi podobnosti med proteini

http://prosite.expasy.org

iskanje s kodo zapisa v bazo ak zaporedij ali s klju¢no besedo brskanje
Search —i Browse ¢
e.g. PDOC00022, PS50089, SH3, zinc finger o by documentation entry

« by ProRule description
« by taxonomic scope
« by number of positive hits

[ Search |

~{ Quick Scan mode of ScanProsite I ~{ Other tools

Quickly find matches of your protein sequences to PROSITE signatures * PRATT - allows to interactively generate

(max. 10 sequences). [?] CZ ) conserved patterns from a series of
unaligned proteins.

« MyDomains - Image Creator - allows to
genergie custom domain figures.

L @ *

For mojfe scanning options go to ScanProsite

/
iskanje z aminokislinskim zaporedjem risanje shem organizacije domen

6. vaja: Baze in analiza ak zaporedij

Napoved sekundarne strukture ]pre

Incorporating Jnet

* najvi$ja zanesljivost 80% (teoreticno 90%)
* statisticne metode, evolucijska ohranjenost, nevronske mreze in strojno ucenje, ...
* vec programov, na primer:

* Jpred (nevronske mreze): http://www.compbio.dundee.ac.uk/www-jpred/index.html

e PSIPRED: http://bioinf.cs.ucl.ac.uk/psipred/
* nekateri programi (npr. PSIPRED) lahko is¢ejo tudi po bazah ak zaporedij in struktur

Jpred (razlaga: http://www.compbio.dundee.ac.uk/www-jpred/fag.html#Q12):

)
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