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Vizualizace protein(
» QuickPDB (Java) & Co.
» Povray + pdb2pov (CSG language,C)
» PyMol (Python)
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Vizualizace proteind

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 >

}

lightsource{< 0,0,1000 > colorWhite}
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Vizualizace proteind

Predikce domén

undérni struktury

D struktury

Analyza proteinové sekvence
» strukturni

» predikce domén e
» predikce sekundarni struktury
» predikce a modelovani 3D
> homologni
» "threading”/"fold recognition” (navlékant)
> 7 fragmentd
> ab initio
» funkcni (anotace)
» prenos funkce sekvencni podobnosti (BLAST + GO)
» podle pfislusnosti k rodiné proteinii
» podle obsahu motivil (PRINTS—BLOCKS + GO)

Predikce funkce
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P

D struktury

Predikce funkce

Metody predikce domén
vyskytuji se ve mnoha proteinech (BLAST)
» kostra mezi doménami je flexibilni

vlastnosti aminokyselin se li$i podle pozici vici
prostredi

» motivy v ramci jedné domény spolu souvisi

v

v



Identifikace domén na zakladé podobnosti (BLAST)

Color Key for alignment scores
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Identifikace domén na zakladé podobnosti (BLAST + CDD)

1 128 =0 o7 st w21
REC

http://www.ncbi.nIm.nih.gov/Structure/cdd/cdd.shtml
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Identifikace domén na zakladé podobnosti (BLAST +
PFAM)

PlamA Response ©eq 16 128
PfamA Myb DNAinding 224 274
PlamB Plam-8 108046 276 582
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PFAM A a PFAM B pokryvaji 86 % znamych sekvenci

ol

Priste
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A

http://pfam.sanger.ac.uk/



Frekvence aminokyselin na rozhrani domén

Table L. Linker propensities

= 1 :
1.054 [TASS 0.736
Gln 1047 1082 ams_ﬂ
Met 1032 0828 1077 0898
Thr 1017 1023 1018 0822
His 1014 0049 0973
Tyr 1 o802 0.836
Ala 0964 0974 0938 1.085
Val 0955 0828 0859
Ser 0947 0932 095
Asn 0944 0.988 0.902
Lys 0.944 0.946 0.952
Ile 0922 0.928 0.986
Asp 0916 0.892 0.857
Trp 0895 0879 087
Gly 0.835 0.845 0.892
Cys 0778 0872 0685
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DSSP je standardem prirazeni sekundarni struktury

proteinlim v PDB

» helix

» strand

» loop

» coil

H
G
I
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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
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Prirazeni sekundarni struktury rodiné proteinli z PDB Pradies a0 vy

HAQKVILVGD GAVGSSYAFAMVLAGI
GARVVVIGA GFVGASYVFALMNAQGI
RCKITVVGY GDVGMACAISILLKGL
YNKITVVGY GAVGMACAISILMKDL
DNKITVVGY GAQVGMACAISILGKSL

AQEIGIVDI
ADEIVLIDA
ADELALVDA
ADEVALVDV
TDELALVDV

PIRVLVTGAAGAIAYSLLYSIGNGSVFGKDGPIILVLLDI

cccBBBCCC cccBBBCCC
CCBBBBBCC CCBBBBBCC
CCBBBBBCC CCBBBBBCC
CCBBBBBCC CCBBBBBCC
CCBBBBBCC CCBBBBBCC
cccBBBCCC ccepBBCCC
cceBBBBCCCC jccecceccccceeBBBBBCC

cccBBBCCCCCHHHHHHHHHHHCCcCccccccccCBBBBCCC

CBEBBBBCCCCHHI

JHHCCCCCCCCBBBBBBCC

Predikce funkce
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multiple alignment

DSSP assignment

minimum consensus

maximum consensus
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L L L IR RN R L R R I

58 .1}
VGPRVPIGPNPVLEDORLPSSPIEIVPAPQPPSPLNTSYPPSTTSTPSTSPTSPSVEQRPP

Metoda zaloZena na zastoupeni aminokyselin v jednotlivych

typech sekundarni struktury



v [

Blizké a vzdalené interakce

\

long-range g
interaction .

f
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input layer

hidden layer

output layer

firing result

prediction result o
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Predikce sekundarni struktury rliznymi nastroji TR
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Pokrocila predikce sekundarni struktury

first
neural
net

second
neural
net

alignment

sequence-to-structure
neural net

structure-to-structure
neural net

jury decision

|

3-state prediction
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Predikce zavisi od existenci homolog :
homologni Je k dispozici struktura s podobnosti -
> 20 — 30% identity
"threading” Protein je €lenem rodiny se znamymi
strukturami
fragmentova Protein nese lokalni strukturni podobnosti k
mnoha proteinem se znamou strukturou
ab initio Realistické pro kratké sekvence
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(8)

HEWL: ~KVFGI ILAAAMKRHGEDNY AKFESNFN! NRNTI 18 ISR NOGR'
LactB: AEQLT! FRELK— GYG| PE) TFH' 34 TVONND-STEXGL KT [¥e):
HEWL: PESA 'AWRN GTODVQANIRGER

LactB: H {SRDK! DIM [LAHKALJSE-KLDONL--JiE




Princip "threadingu”

MYTARGETSEQINTHREADING
[ [ |
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~ s . . . . ~ . redikce 3D struktun
Urgité posloupnosti aminokyselin maji vZdy stejnou i
strukturu PHiSte
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(A (B) ©

120
60




Ab initio modelovani - hledani globalniho minima
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Modelovani smycek

Target:
Template:

S-residue insertion

anchor points
(2 residues)

VLVATY
VLIISYFGNSGREFVIL

search for a
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HDFVLI

database

9-residue
fragment i
L il / i
annealing
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CATH - Class, Architecture, Topology, Homology
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flavodoxin Prlactamase

H homologous superfamily
(3.40.50.360)
hydrolase 17 members
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i Cl 1 Predikce domén
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(s )
Signaling

Prevzato z Yu et al. (2006)



Pristé Semestralni pisemny test
Dalsi tyden: Jiné analyzy
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Outline

Dodatek
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