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» Struktura genu
» prokaryotického
» eukaryotického
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Typy dat v databazich

Bioinformatické databaze
7% 3% 8% Databéze GenBank
Databaze UniProt
Protein Data Bank
Gene Ontology
KEGG
9% Pr\slg ; ;
Analjza proteinovych sekvenci,
strukturnich a funkénich dat

[ nucleotide sequence B RNA sequence/structure

[] microarray/gene expression [ ] molecular biology

Bl nonhuman genomes 7] human/vertebrate genomes
[] human genes/diseases [] protein sequences

[l proteomics data W structural data

[] pathways/interactions [ organelle data

M plant data W immunological data

http://www.agr.kuleuven.ac.be/vakken/i287/bioinformatica.htm



Narlst databaze GenBank
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Databaze GenBank

iProt

GenBank

Genetic Sequence Data Bank s et et
February 15 2008
NCBI-GenBank Flat File Release 164.0
National Center for Biotechnology Information

» 85759586764 bases
» 82853685 sequences

ftp://ftp.ncbi.nih.gov/genbank/gbrel.txt
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Databaze GenBank

iProt

Soucasti databaze GenBank
> INV, VRT, MAM, PLN, PRI, ROD, BCT, VRL

PAT (Patents)

HTGS (High Throughput Genomic Sequences)

GSS (Genome Survey Sequences)

ETS (Expressed Sequence Tags)

STS (Sequence Tagged Sites)

vV v.v. v .Yy



Priklad zaznamu v databazi GenBank

SCU49845 5028 bp DNA
Saccharomyces cerevisiae TCPl-beta gene,
Ax12p

(RXLZ) and Revip (REV7) genes, complete
049845

U49845.1 GI:1293613

Saccharomyces cerevisiae (baker's yeast)
Saccharomyces cerevisiae

Eukaryota; Fungi; Asccmycota; Saccharomy
Saccheromycetes;

Saccharomycetales; Saccharomycetaceae; S
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Vyhledavani v sekvenénich databazich
» textové (klicova slova)
» sekvencni (BLAST)
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Priklad zaznamu v databazi UniProt

LMO7_HUMAN

Primary accession number QEWWIL

015462 095346 QIUKCL Q9UOM5 DIYEAT
, 2004
15, 2004 (Sequence version 2}
modified on  |July 25, 2006 (Ei

March
st modified on Marck

were 1

ersion 39)

LIM domain only protein 7
Synonyms LoMP
F-box only protein 20
MO
FBX20, FBX020, KIAAOBSE

Gene name

From

Taxonomy

ISOFORM 3), AND
blood

"A genomic map

development
Hum. Genet.

http://www.uniprot.org/
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Priklad zaznamu v databazi UniProt

Key Frem | To | Length| Description FTId

CHAIN 1| 1683

1683 | LIM domain only protein 7.| PRO 0000075824

DOMAIN G 54 115 | CH.

DOMAIN | 1042 | 1128 87 | pDZ.

DOMAIN | 161

b
oy
et}

LIM zinc-binding.

10 20 30 40 50 60
MKKIRICHIF TFYSWMSYDV LFQRTELGAL EIWRQLICAH VCICVGHLYL RDRVCSKKDI

70 80 90 100 110 120
ILRTEQNSCR TILIKAVTEZK NFETXDFRAS LENGVLLCDL INKLKPGVIK KINRLSTPIA

130 140 150 160 170 180
GLDNINVFLK ACEQIGLKEA QLFHPGDLQD LSNRVTVKQE ETDRRVKNVL ITLYWLGRKA
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Bioinformatické databaze
Databéze GenBank

FROTE

An Information Portal to Biological Macromolecular Structures

Databaze UniProt
& wemser or 1 SIPDEB Protein Data Bank
Gene Ontology

N DATA | POB Statistics @ KEGG
Contact Us | Help | print Page L

Pfisté

Analyza proteinovych sekvenci,
Home| Search| Results] Quaries! (93 Structure MILS| 121 Web Fags Hita| 1 Unrelnased Structurs strukturnich a funkénich dat

® Results (110 of 31)
 Results 1D List
® Refine this Search
® 1 Swuctures Awaiting Release
= Setect All
® Dasolect All
= Download Selected
? Tabulate
¥ Narrow Query
P Sort Results
¥ Resulls per Page
B Show Query Details
@ Results Help

@ 1xez [

Characteristics

Clagsification

Compoand

Authors
—

EmE

acteristics
Classification
Compound

Authers

xae RME

istice
Classification
Compound.

Authors

12345..102

Solution structure of the LIM domain of carboxyl terminal LIM domain
pratein 1

Relasia Data: 17-Nov-2005 Exp. Mathod: NAIR 20 Structuras

‘Structural Protein

Mol, 1411 Molecules € Terminal Lim Damain Brotein 3 Fragmenti Ui Damain
Qin, X.R., Nagashima, T.. Hayashi, F.. Yokoyama, 5.

Sol

ion structure of LIM domain In LIM-protein 3

Relasss Data: 14-Nov-2005 Exp. Muthodi AR 20 Structeres
Metal Binding Protein

Mol Idi 1 Molecule: Skelatal Muscle Lim Brotein 3 Fragment: Lim Domai

He, F., Muto, Y., Inoue, M., Kigawa, T.. Shirouzu, M., Terada, T., Yokoyama,

Solution structure of LIM domain in Four and a half LIM domains protet

Relessa Date: 14-N5v-2005 Exp. Muthod: AR 20 Structures
Metal Bing tein

Mol 1di 1 Molecule: Skeletal Muscle Lim Protein 3 Fragments Lim Domain

He, F.. Muto, Y., Tnoue, M.. Kigawa, T.. Shirouzu, M., Terada, T.. Yokoyama,



Zaznam v PDB

HEADER
COVPND
COVPND
SOURCE
AUTHOR

JRNL
JRNL
JRNL
JRNL
JRNL
JRNL
JRNL
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK
REMARK

2

1

RPRErRPRRRR

HYDROLASE( O- GLYCOSYL) 20- JAN-92 1HEW
LYSOZYME (E. C.3.2.1.17) COWLEXED WTH THE | NHI BI TOR
TRI - N- ACETYLCHI TOTRI CSE
HEN (GALLUS GALLUS) EGG WHI TE
J. C. CHEETHAM P. J. ARTYM UK, D. C. PHI LLI PS
31-JAN- 94 1HEW 0
AUTH  J. C. CHEETHAM P. J. ARTYM UK, D. C. PHI LLI PS
TITL  REFI NEMENT OF AN ENZYME COVPLEX W TH | NHI Bl TOR
TITL 2 BOUND AT PARTI AL OCCUPANCY. HEN EGG WHI TE
TITL 3 LYSQZYME AND TRI - N- ACETYLCHI TOTRI OSE AT 1.75
TITL 4 ANGSTROMS RESOLUTI ON
REF J. MOL. Bl OL. V. 224 613 1992
REFN  ASTM JMOBAK UK | SSN 0022- 2836 070

REFERENCE 1
AUTH L. N. JOHNSON, J. C. CHEETHAM P. J. MCx LAUGHLI N,
AUTH 2 K. R ACHARYA, D. BARFORD, D. C. PHI LLI PS
TITL  PROTEI N- OLI GOSACCHARI DE | NTERACTI ONS:  LYSQZYME,
TITL 2 PHOSPHORYLASE, AMYLASES
REF CURR. TOP. M CROBI QL. | MMUNQL. V. 139 81 1988
REFN  ASTM CTM A3 GW | SSN 0070- 217X 761

1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
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Zaznam v PDB

REMARK
REMARK
REMARK
REMARK
SEQRES
SEQRES
SEQRES
SEQRES
SEQRES
SEQRES
SEQRES
SEQRES
SEQRES
SEQRES
HET

HET

FORMUL

5 THE THREE SUGAR UNI TS OF THE | NHI BI TOR MOLECULE ARE BOUND
5 IN THE UPPER THREE SITES (A TO C) OF THE LYSQZYME ACTI VE

5 SITE CLEFT.

5 BOUND IN SITES A, B, AND C, RESPECTI VELY.

129
129
129
129
129
129
129
129
129
129
NAG 201
NAG 202
NAG 203
2 NAG

CO®NDU A WN R

-

LYS VAL
ARG HI' S
ASN TRP
THR GLN
TYR GLY
ASP QLY
PRO CYS
VAL ASN
MET ASN
THR ASP
15
14
14

PHE GLY
GY LEU
VAL CYS
ALA THR
I LE LEU
ARG THR
SER ALA
CYS ALA
ALA TRP
VAL GLN

ARG CYS GLU
ASP ASN TYR
ALA ALA LYS
ASN ARG ASN
GLN | LE ASN
PRO GLY SER
LEU LEU SER
LYS LYS ILE
VAL ALA TRP
ALA TRP | LE

LEU ALA ALA ALA MET
ARG GLY TYR SER LEU
PHE GLU SER ASN PHE
THR ASP GLY SER THR
SER ARG TRP TRP CYS
ARG ASN LEU CYS ASN
SER ASP | LE THR ALA
VAL SER ASP GLY ASN
ARG ASN ARG CYS LYS
ARG GLY CYS ARG LEU

N- ACETYL- D- GLUCOSAM NE
N- ACETYL- D- GLUCOSAM NE
N- ACETYL- D- GLUCOSAM NE
3(C8 H15 N1 06)

NAG MOLECULES, NUMBERED 203, 202, AND 201, ARE

LYs
ay
ASN
ASP
ASN
ILE
SER
Gay
Gay

1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW

56
57

59
60
61
62
63
64

66
67

69
70
71
72
73
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Zaznam v PDB

HELI X
HELI X
HELI X
HELI X
HELI X
SHEET
SHEET
SHEET
SHEET
SHEET
TURN
TURN
TURN
TURN
TURN
TURN
TURN
TURN

ONOUBRWNRPWNRENRODM®WNR

moow>»

S1
S2
S2
S2
T1

T3
T4
T5
T6
T7
T8

LEU
SER

25
80
89
109

38
42

57
12

17
19
20
24
25
36

H'S

LEU
ILE

PHE
THR
ASN
ay
SER
H'S

TYR
ay
TYR
ASN
TRP
ASN

1

15

20
22
23
27
28
39

15
35
84
98
13

3
40
46
54
60

orORrRUORER

N THR 40 O LYS 1

-1 O SER 50 N ASN 46
-1 O ILE 58 N TYR 53

TYPE |11

TYPE |

TYPE 1|

DI STORTED TYPE ||

TYPE |’

TYPE |11

TYPE |11

TYPE 111’

1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
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1HEW
1HEW
1HEW
1HEW
1HEW
1HEW
1HEW

75

77
78
79

81
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84
85

87
88
89
90
91
92
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Zaznam v PDB

CRYST1
ORI GX1
ORI GX2
ORI GX3
SCALE1
SCALE2
SCALE3
ATOM

ATOM
ATOM

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

ATOM
ATOM

78.

©O®NO U A WN R

BOOQ=RRAGBROOR=

8

coooorR

60  78.860

000000
000000
000000
012681
000000
000000
LYs
LYs
LYs
LYs
LYs
LYs
LYS
LYS
LYS
VAL
VAL
VAL
VAL
VAL

©ooooro

38. 250

000000
000000
000000
000000
012681
000000

NRNNNNRRRR R R R R

cooroo

WOONNWNREORNNMNW®

90.00 90.00 90.00 P 43 21 2

000000
000000
000000
000000
000000
026144
398
459
458
481
026
028
415
357
661
429
395
977
642
533

. 981
10.
11,
12.
. 935
10.
10.
10.
10.
12.
13.
13.
13.
14,

365
880
672

169
089
822
090
232
653
868
368
012

Beoeocooo

i
OUNOANNDDOOOO OO0

00000
00000
00000
00000
00000
00000
408
364
149
100
695
558
048
082
025
880
465
903
826
536

PRRrRrPRRPRRRPRERPERR

00

00
00

00
00
00
00
00
00

00
00

30.
28.
21.
14.
30.
37.
33.
32.
31.
17.
14.
17.
32.
22.

48
03
93
10
54
93
23
17
92
30
47
58
65
88

8 1HEW 113
1HEW 114
1HEW 115
1HEW 116
1HEW 117
1HEW 118
1HEW 119
1HEW 120
1HEW 121
1HEW 122
1HEW 123
1HEW 124
1HEW 125
1HEW 126
1HEW 127
1HEW 128
1HEW 129
1HEW 130
1HEW 131
1HEW 132
1HEW 133
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UniProt
Gene Ontology

Gene Ontology

KEGG

» Funkce genll a proteind zjiStujeme experimentalné
» Slovni popis neni jednoznacny

> syntéza proteinll

» syntéza polypeptidl

» translace

» aktivita ribozomd

» Ontologie je zplsob jak do pouZivanych termin{l vnést
systém



Gene Ontology

biological process
is_a is_a

physiological process cellular process

fos

cellular physiological process
is_a is_a

cell cycle cell division

part_y \i\s_a
M phase meiotic cell cycle 8.2

part_of cytokinesis
is_a =

M phase of meiotic cell cycle /
part_of fs_a

cytokinesis after meiosis |
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Gene Ontology
» Molekularni proces
» katalyticka aktivita
> transport B e T et
» intermolekularni vazba
» Biologicky proces
» prenos signalu
» aktivace imunitniho sytému
» regulace genl
» Bunécéna slozka
» bunécné jadro
» plazmatickd membrana

e UniProt

Protein Data Bank

Gene Ontology
KEGG

Analjza proteinovych sel



Gene Ontology - kddy zdroje dat V107 Bicinformatika| -

Prednaska 4

Curator-assigned Evidence Codes

» Experimental Evidence Codes
IDA: Inferred from Direct Assay e e 0
IPI: Inferred from Physical Interaction Gene Ontology
IMP: Inferred from Mutant Phenotype o
IGI: Inferred from Genetic Interaction o preteoueh sekuenct
IEP: Inferred from Expression Pattern e s
Computational Analysis Evidence Codes

» ISS: Inferred from Sequence or Structural Similarity

» IGC: Inferred from Genomic Context

» RCA: inferred from Reviewed Computational Analysis
Author Statement Evidence Codes

» TAS: Traceable Author Statement

» NAS: Non-traceable Author Statement
Curator Statement Evidence Codes

» IC: Inferred by Curator

» ND: No biological Data available
Automatically-assigned Evidence Codes

» |EA: Inferred from Electronic Annotation
Obsolete Evidence Codes

» NR: Not Recorded

v v
vVYyY VvV VvVYyYy

v

v

v



Metabolické drahy
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http://www.genome.jp/kegg/
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Pristé Analyza proteinovych sekvenci, strukturnich a
funk&nich dat
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For Further Reading

For Further Reading
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