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GenBank

UniProt

PDB

Gene Ontology

KEGG Pathways

genomické a proteomické databaze

vV v v v v .Yy
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Vizualizace protein0

» QuickPDB (Java) & Co.
» Povray + pdb2pov (CSG language,C)
» PyMol (Python)
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PovRay raytracing — pouZiva 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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Analyza proteinové sekvence

Jiné analyzy

» strukturni

» predikce domén
» predikce sekundarni struktury
» predikce a modelovani 3D
> homologni
» "threading”/"fold recognition” (navlékant)
> z fragmentd
> ab initio
» funk¢ni (anotace)
» prenos funkce sekvencni podobnosti (BLAST + GO)
» podle pfisludnosti k rodiné proteind
» podle obsahu motivll (PRINTS—BLOCKS + GO)
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Metody predikce domén

v

vyskytuji se ve mnoha proteinech (BLAST)
kostra mezi doménami je flexibilni

v

v

vlastnosti aminokyselin se lisi podle pozici vici
prostredi

motivy v ramci jedné domény spolu souvisi

v



1V107 Bioinformatika I -

|dentifikace domén na zakladé podobnosti
(BLAST)

Jiné analyzy

Color Key for alignment scores

<40 40-50 50-80 80-200 *=200
Query I
I | | | | | |
0 100 200 300 400 500 600
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Identifikace domén na zakladé podobnosti
(BLAST + CDD)

3 125 =0 st 540 631
REC

http://www.ncbi.nlm.nih.gov/Structure/cdd/cdd.shtml



Identifikace domén na zakladé podobnosti e
(BLAST + PFAM)

PFisteé
Jiné analyzy

Source  Domain  Starl End

PlamA FResponse 'eq 16 128
PfamA Myb DNA-binding 224 274

Plam3 Pfam-8_108046 276 58z




PFAM A a PFAM B pOkrWaji 86 % V107 Borormatia -
znamych sekvenci

ol

A

http://pfam.sanger.ac.uk/
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Frekvence aminokyselin na rozhrani Frecnidias
domén Pristé

Jiné analyzy

Table I. Linker propensities

All _1-linker 2-linker 3-linker  Small Helical Non-helical
Pro ; R e a7 ; S
Arg
|Phe
Leu A 2
Glu 1051 105+ |G oss2 0736
Gin 1047 1082 &m_d
Met 1032 0823 1077 0998
'Thr 1017 1.023 1.018 0.992 0822
His 1014 0949 1034 0973
ITyr 1 0.902] 0.836
Ala 0964 0874 0838 1042 1.085
Val 0.955 0.923 0.959
Ser 0947 0.932 0.956
Asn 0.944 0.988 0.902
Lys 0.944 0.946 0.952
Tle 0922 0928 0986
Asp 0916 0.892 0.857
Trp 0895 0879 0971
Gly 0835 0845 0892
Cys 0778 0972 06856

Pfevzato z George and Heringa (2002)
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DSSP je standardem prirazeni sekundarni
struktury proteinim v PDB

v

v

helix

strand

loop

coil

alpha helix
3-helix (3/10 helix)
5 helix (pi helix)

residue in isolated beta-bridge
extended strand, participates in beta
ladder

turn (hydrogen bonded)
bend (curvature only)

coil



Prirazeni sekundarni struktury rodiné
proteinll z PDB

HQKVILVGD GAVGSSYAFAMVLAQGI AQEIGIVDI
GARVVVIGA GFVGASYVFALMNQGI ADEIVLIDA
RCKITVVGY GDVGMACAISILLKGL ADELALVDA
YNKITVVGY GAVGMACAISILMKDL ADEVALVDY
DNKITVVGY GQVGMACAISILGKSL TDELALVDV
PIRVLVTGAAGAIAYSLLYSIGNGSVFGKDQPIILVLLDI
CCCBBBCCC CHHHHHHHHHHHHHCC CCCBBBCCC
CCBBBBBCC CHHHHHHHHHHHCCCC CCBBBBBCC
CCBBBBBCC CHHHHHHHHHHHCCCC CCBBBBBCC
CCBBBBBCC CHHHHHHHHHHHHCCC CCBBBBBCC
CCBBBBBCC CHHHHHHHHHHHCCCC CCBBBBBCC
CCCBBBCCC CHHHHHHHHHHHHHCC cccBBBCCC

CCBBBBBCCCCHHHHHHHHHHHCCCCCCCCCCBBBBBBCC

CCCBBBCCCCCHHHHHHHHHHHCCCCCCCCCCCBBBBCCC

CBBBBBBCCCCHHHHHHHHHHHHHACCCCCCCCBBBBBBCC

multiple alignment

DSSP assignment

minimum consensus

maximum consensus
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Pouziti metody Chou-Fasman, 1978
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Metoda zaloZena na zastoupeni aminokyselin v jednotlivych
typech sekundarni struktury
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Blizké a vzdalené interakce

PFisté

Jiné analyzy

\

long-range '\ o :
interaction

short-range
‘ interaction
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Predikce sekundarni struktury
neuronovymi sitémi

input layer

N-terminal...T SAGE.. C-terminal
00000000

hidden layer

output layer

firing result

prediction result [¢]



Predikce sekundarni struktury rlznymi
nastroji

Jiné analyzy

X-ray:

GOR IV: — — ) - o= o
GOR V: ) o) — —

Preds: = —— - —)
PredM: e = ).

Zpred: s - e N—

PROF: — — e e— P ey
NNSSP: — —

PHD: o — — —)

PSIPRED: e S e ) mmm) ) ) ) e — ) — S
Jnet: — —. — a




Pokrocila predikce sekundarni struktury

first
neural
net

second
neural
net

align

ment

sequence-to-structure
neural net

structure-to-structure
neural net

jury decision

3

3-state prediction
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Predikce zavisi od existenci homolog(l

homologni
"threading”
fragmentova

ab initio

Je k dispozici struktura s podobnosti
> 20 — 30% identity

Protein je ¢lenem rodiny se znamymi
strukturami

Protein nese lokalni strukturni podobnosti k
mnoha proteinem se znamou strukturou

Realistické pro kratké sekvence
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Princip modelovani podle homologl

(A)
~
(8)
HEWL: =KVFGREBLARRMKRHGEDNY!
lactB:  AEQLT! FRELK— DEKGYG
HEWL: plsALEssBIRASUN
LactB: Hj S iDKFLDDRLEDDIY
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Princip "threadingu” Freansba

PFisté

Jiné analyzy

MYTARGETSEQINTHREADING
| 11 |
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Urcité posloupnosti aminokyselin maji vzdy
stejnou strukturu

(A) (8) @
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Ab initio modelovani - hledani globalniho Precnédka
minima
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Modelovani smycek

PFisteé

Jiné analyzy

Target: VLVATY HDFVLI
Template: VLIISYFGNSGREFVIL

S-residue insertion
database

search for a 4 }
9-residue | A
fragment i Y J

_—
annealing

anchor points
(2 residues)
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CATH - Class, Architecture, Topology,
Homology

o
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Charakterizace sady genti pomoci GO

PFisté

Jiné analyzy

(G55
Signaling

Pfevzato z Yu et al. (2006)
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Pristé

Dalsi tyden: Jiné analyzy
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For Further Reading

For Further Reading
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