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Struktura DNA ?

Specifické nukleotidy a jejich rizna 2viastni opakovani
davaji molekule DNA riizné viastnosti.

Napriklad vysSi podil bazi Aa T znizuje pocet vodikowych
mustku mezi viakny DNA — snadnéjSi denaturace, ale i
vazba nékterych proteinu, napf. v procesu transkripce.



http://www.cbs.dtu.dk/services/GenomeAtlas/
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Rozdily ve viastnostech mezi DNA se skute¢nyma
zménénym pofadim nukleotid(
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Rozdily ve viastnostech mezi DNA kodujicich a
nekodujicich sekvenci
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DNA Landscape (program Xlandscape)

ftp://beagle.colorado.edu/pub/Landscape/xland.v.1.tar.Z
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DNA — protein

- transkripcni faktory, strukturni proteiny



TESS http://www.cbil.upenn.edu/tess/

&ccio RO0549
ID HS$GG 03

History 20.06.1990 (created); ewi.
20.01.1993 (updated); thh; ewi.

Type D
Description gamma-globin; Gene: GO00261.
Sequences TATCTCaATGCAAATATCT.

Start -201
Stop -156
Factors TOO30G6; GATA-1; Quality: 1; Species: human, Homo sapiens.
TODG41;: Oct-1; Quality: 4: Species: human, Homo sapiens.
Species human, Homo sapiens
Classification eukaryota; animalia; metazoa; chordata; vertebrata;
tetrapoda; mammalia; euthena; pnmates
Source 0253; 32D cl3
0128; K562
Method gel retardation

gel shift competition
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Is @ computer system for recognition
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Lo o in TRANSPLORER® is designed to

1 predict potential binding sites for
transcription factors in any DNA sequence.
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Dragon Gene Start Finder™ pradictions:
Gene Start Regions (regions with a high
probability of overlapping or being in
proximity to the first exon).
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Dragon Promoter Finder™ predictions:
T35 (Transcription Start Site)
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Matrix Search predictions:

transcription factor binding sites.

Matrix Search uses position weight matrnices
for the identification of binding sites.
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Different graphical representations of results,
each displaying a different level of details.
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protein — protein

dulezité u vétSiny proteinu, protoZe jenom
ojedinéle funguji izolované



osin molecule
My Head

Polypeptide chain

Myosin filament

Myosin heads

Actin filament
Troponin Tropomyosin Monomers




Metody urcovani interakci

molekularni biologie a biochemie:
- two-hybrid test

- Co-Immunaoprecipitation

- co-sedimentation

- Inrvitro binding

proteomka:

- microarrays

- MS of protein complexes
(hmotnaostni spektrometrie)




Yeast two hybrid System 1

Gal4 protein: comprises DNA
binding and activating domains

Binding

domain I

mteracts i
mteracts

with v

promotor
;-’ Sl

Activating

Dawid B. Collinge Im




Yeast two hybrid System (3)

*This is achieved using gene tusions:
*Plasmids carrying different constructs can be expressed in yeast.

Binding domain as a Activating domain as a
translational fusion tranglational fusion with
with the gene the gene encoding a third
encoding another protein in a second
protein in one lasmid

B s R B R

Dawid B. Collinge Im







—arRI B2

i
y -
/l///////////

Z




4
7000 j \
i
6000 -
]
i 1567.633
s000 3 | =
3' 855.002 S
4000 i E__,? . 432 | .
i 1059.996
Séing i'ﬁag.zaa 1639.904
2000 j
; 1193{550
1000 l




b

Number
Number
Number
Number
Number

Number

of

of

of

of

of

of

DIP  http://dip.doe-mbi.ucla.edu/

proteins

organisms

interactions

distinct experiments describing an interaction
data sources (articles)

data sources (other)

17556

109

46463

51915

2884

34



Copurification
Adfinity column
In witre binding

Alanine scanning
Immunobloting

% Experimeantis)
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Number of clusters

200

150

1001

50

1 2 3 4 5 6 7 8 9 10 11 16 1495

Number of proteins / cluster



MINT

http://mint.bio.uniroma2.it/mint/






Other databases:

BIND: http://www.blueprint.org/bind/bind.php

DIP: http://dip.doe-mbi.ucla.edu/

Intact: http://www.ebi.ac.uk/intact/

mips: http://mips.gsf.de/

PPID: http://www.anc.ed.ac.uk/mscs/PPID/cgi-bin/ppid search.pl

grid: http://biodata.mshri.on.ca/grid/servlet/Index

Human protein reference database: http://www.hprd.org/

Visualization tools:

Osprey: http://biodata.mshri.on.ca/osprey/servlet/Index

Cytoscape: http://www.cytoscape.org
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Cetnast v rozhranich
Hydrofobicita
Planarita
Wénivavost
Exponovany povrch



Interagujici proteiny

[ PDB, June 2000 release }

| Atom distance <5 E
No. residues in contacts = 20

[ 3704 pairs of protein chains ]

Matching sequences > 90 %
Sequence identity > 40 %

744 non-redundant pairs of
interacting orotein chains

- T

[ 615 pairs - training set } [ 129 pairs — test set }




Aminokyseliny na povrchu PDB proteinu

615 pairs of protein chains,
341,205 residues

Residue accessible surface area > 10%
of its nominal maximum area

[ 225,139 surface residues J

l No. of interfacial contacts = 3

[ 42,797 interface residues }




Architektura neuronove sité
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Input: Hidden: Output  Input: Hidden: Output

21x20=420 75 nodes 60 nodes 30 nodes

Sloupec z PSI-BLAST PSSM + 1 SAA (exponovana plocha) pro kazdou z 20
AA (Dana AA + 19 prostorove ngjblizsich)




EPR Expression Profile Reliability
PVM Paralogous Verification

DPV Domain Pair Verification



http://www.russell.embl.de/interprets/




Fylogeneticke stromy

spewmen i

spaqll

saqipoaoaa ]

saqeus i

spaezi il

sa3any [l

sE0aL[]

sAapuEmEEs []

ysyEunt[]

YsL4 pauuLifiea]



VétSina metod pro konstrukci stromu je zalozena
na informacich o vztazich mezi dvéma prvky (organizimy,
sekvencem apod.)

- UPGMA (metoda postupného zdruzovani part)

- TDM (metoda transformované vzdalenosti)

- NRM, NJM (metody hodnotici sousedy)

- metody zalozeny na pravdepodobnosti substituci
(v podstate vicenasobné zarovnani sekvenci)



UPGMA

postupné se redukuje vzdalenostni matice obsahujici prvky
d(XY) tak, ze nejblizsi dva prvky Xa'Y se nahradi prvkemW,

"\ /|

dWZ) = (d(X) +d(YD)/2

Rozmér matice se zmensi o 1.



Deélka vetvi fylogenetického stromu sestrojeného metodou
UPGMA se pocita vzdy pro hodnocenou dvojici a spolecneho
predka vSech ostatnich ¢lenu stromu.

d(AC) =x+2z d(AB) =x+Yy dBC) =y+z

x = (d(AC) + d(AB) - d(BQO))/2



@ COG http://www.ncbi.nlm.nih.gov/COG/

“a(A) je ortologem proteinu b(B)”
<=>

Protein a je homologem proteinu b, ktery plni
v organizmu A obdobinou funkdi, jakou plni
protein b v organizmu B

- ma podobnou sekvenc

- ma podobnou regulaci

- ma podobné partnery (substrat, ligand,...)



COG je nastrojem, ktery podobné jako napr.
Gene Ontology dokaze propojovat na wySSi Urovni
a tim zhodnocovat informace prichazejici ze
sekvenace ruznych genomd.

Cimvic ortologli zndme, tim vétsi mame nadéji, Ze dok&zeme popsat dosud neznamy
vztah mezi proteiny. Vztahy v jednom organizmu muiZeme ¢asto pievést do jinych
organizmd.

- kolokace v genomu

- interakce v metabolizmu

Dokazeme usuzovat na fylogenetické zavislosti a pficinu absence-pfitonnosti proteint v
organizmech

- ztréta genl

- horizontalni transfer



[K1COG277]1 DMNA-binding HTH domains
36 COGs COGEsz4 COGZ313 COGZ208 COCETE3 COGEES2 COGLZ7T

COGZ771 COGle7a CoGaszl Coczel4 COG2e33 COcETa4
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