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Předchozı́ týden

◮ GenBank
◮ UniProt
◮ PDB
◮ Gene Ontology
◮ KEGG Pathways
◮ genomické a proteomické databáze
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Vizualizace proteinů

◮ QuickPDB (Java) & Co.
◮ Povray + pdb2pov (CSG language,C)
◮ PyMol (Python)
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PovRay raytracing – použı́vá CSG
constructive solid geometry

sphere{
< 0, 0, 0 >, 180
pigment{colorYellow}
}
cylinder{
< 0, 0, 0 >,< 150, 200, 300 >, 60
pigment{colorWhite}
}
camera{
location < 0.0, 0.0, 800.0 >

direction < 0.0, 0.0,−1.0 >

}
light source{< 0, 0, 1000 > colorWhite}
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Analýza proteinové sekvence

◮ strukturnı́
◮ predikce domén
◮ predikce sekundárnı́ struktury
◮ predikce a modelovánı́ 3D

◮ homolognı́
◮ ”threading”/”fold recognition” (navlékánı́)
◮ z fragmentů
◮ ab initio

◮ funkčnı́ (anotace)
◮ přenos funkce sekvenčnı́ podobnostı́ (BLAST + GO)
◮ podle přı́slušnosti k rodině proteinů
◮ podle obsahu motivů (PRINTS—BLOCKS + GO)
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001 masaqsfynqssvlkinvmvvdddhvfldimsrmlqhskyrdpsvmeiaviav
061 stlkiqrdnidliitdyympgmnglqlkkqitqefgnlpvlvmssdtnkeees
121 fipkpihptdltkiyqfalsnkrngkstlsteqnhkdadvsvpqqitlvpeqa
181 kncsfksdsrtvnstngscvstdgsrknrkrkpnggpsddgesmsqpakkkki
241 dlflqairhigldkavpkkilafmsvpyltrenvashlqkyriflrrvaeqgl
301 gidsmfrqthikepyfnyytpstswydtrlnnrsfyskpvhgfgqskllsttr
361 mpynymnrsstyephrigsgsnltlpiqsnlsfpnqpsqneerrsffeppvma
421 qvlgfgqlgpsaisghnfnnnmtsrygslipsqpgpshfsygmqsflnnenvt
481 nattqpnldelpqlenlnlyndfgntselpynisnfqfddnkhqqgeadptkf
541 stelnheddgdwtfvninqgqsngetsntiaspetntpilninhnqnqgqdvp
601 ldpqelvdddfmnslfnndmn
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Metody predikce domén

◮ vyskytujı́ se ve mnoha proteinech (BLAST)
◮ kostra mezi doménami je flexibilnı́
◮ vlastnosti aminokyselin se lišı́ podle pozici vůči

prostředı́
◮ motivy v rámci jedné domény spolu souvisı́
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Identifikace domén na základě podobnosti
(BLAST)
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Přednáška 6
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Identifikace domén na základě podobnosti
(BLAST + CDD)

http://www.ncbi.nlm.nih.gov/Structure/cdd/cdd.shtml
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Identifikace domén na základě podobnosti
(BLAST + PFAM)
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PFAM A a PFAM B pokrývajı́ 86 %
známých sekvencı́

http://pfam.sanger.ac.uk/
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Přednáška 6
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Frekvence aminokyselin na rozhranı́
domén

Převzato z George and Heringa (2002)



IV107 Bioinformatika I -
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DSSP je standardem přirazenı́ sekundárnı́
struktury proteinům v PDB

◮ helix
H alpha helix
G 3-helix (3/10 helix)
I 5 helix (pi helix)

◮ strand
B residue in isolated beta-bridge
E extended strand, participates in beta

ladder
◮ loop

T turn (hydrogen bonded)
S bend (curvature only)

◮ coil
C coil
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Přirazenı́ sekundárnı́ struktury rodině
proteinů z PDB
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Použitı́ metody Chou-Fasman, 1978

Metoda založena na zastoupenı́ aminokyselin v jednotlivých
typech sekundárnı́ struktury



IV107 Bioinformatika I -
Přednáška 6
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Blı́zké a vzdálené interakce
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Predikce sekundárnı́ struktury
neuronovými sı́těmi
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Přednáška 6
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Predikce sekundárnı́ struktury různými
nástroji



IV107 Bioinformatika I -
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Pokročilá predikce sekundárnı́ struktury
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Predikce závisı́ od existenci homologů

homolognı́ Je k dispozici struktura s podobnostı́
> 20 − 30% identity

”threading” Protein je členem rodiny se známými
strukturami

fragmentová Protein nese lokálnı́ strukturnı́ podobnosti k
mnoha proteinem se známou strukturou

ab initio Realistické pro krátké sekvence
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Přednáška 6
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Princip modelovánı́ podle homologů
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Princip ”threadingu”
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Určité posloupnosti aminokyselin majı́ vždy
stejnou strukturu
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Ab initio modelovánı́ - hledánı́ globálnı́ho
minima
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Modelovánı́ smyček
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CATH - Class, Architecture, Topology,
Homology
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Jiné analýzy

Charakterizace sady genů pomocı́ GO

Převzato z Yu et al. (2006)
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Přı́ště

Dalšı́ týden: Jiné analýzy
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