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Předchozı́ týden

◮ Struktura genu
◮ prokaryotického
◮ eukaryotického

◮ Porovnánı́ sekvencı́
◮ globálnı́ (Needleman–Wunsch)
◮ semi-globálnı́
◮ lokálnı́ (Smith–Waterman)
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Outline

Bioinformatické databáze
Databáze GenBank
Databáze UniProt
Protein Data Bank
Gene Ontology
KEGG
Analýza proteinových sekvencı́, strukturnı́ch a funkčnı́ch dat
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Typy dat v databázı́ch

http://www.agr.kuleuven.ac.be/v
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Nárůst databáze GenBank



faculty-logo

GenBank

Genetic Sequence Data Bank
August 2009

NCBI-GenBank Flat File Release 164.0
National Center for Biotechnology Information

◮ 106533156756 bp
◮ 108431692 sekv.

ftp://http://www.ncbi.nlm.nih.gov/genbank/
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GenBank

Whole Genome Shotgun sequences
August 2009

National Center for Biotechnology Information

◮ 148165117763 bp
◮ 48443067 sekv.

ftp://http://www.ncbi.nlm.nih.gov/genbank/
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Součásti databáze 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)
◮ WGS (Whole Genome Shotgun)
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Přı́klad záznamu v databázi GenBank
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Vyhledávánı́ v sekvenčnı́ch databázı́ch

◮ textové (klı́čová slova)
◮ sekvenčnı́ (BLAST)
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GenBank

Uniprot
March 8, 2011

UniprotKB release 2011 03
The UniProt consortium: European Bioinformatics Institute (EBI),

Swiss Institute of Bioinformatics (SIB) and Protein Information
Resource (PIR)

◮ 14,423,061 záznamů
◮ 525,997 (SwissProt)
◮ 13,897,064 (TrEMBL)
◮ 3,785,756 (UniRef50)

◮ 4651472673 AAs

http://expasy.org/sprot/
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Přı́klad záznamu v databázi UniProt

http://www.uniprot.org/
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Přı́klad záznamu v databázi UniProt
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PDB
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Záznam v PDB

HEADER HYDROLASE(O-GLYCOSYL) 20-JAN-92 1HEW 1HEW 2
COMPND LYSOZYME (E.C.3.2.1.17) COMPLEXED WITH THE INHIBITOR 1HEW 3
COMPND 2 TRI-N-ACETYLCHITOTRIOSE 1HEW 4
SOURCE HEN (GALLUS GALLUS) EGG WHITE 1HEW 5
AUTHOR J.C.CHEETHAM,P.J.ARTYMIUK,D.C.PHILLIPS 1HEW 6
REVDAT 1 31-JAN-94 1HEW 0 1HEW 7
JRNL AUTH J.C.CHEETHAM,P.J.ARTYMIUK,D.C.PHILLIPS 1HEW 8
JRNL TITL REFINEMENT OF AN ENZYME COMPLEX WITH INHIBITOR 1HEW 9
JRNL TITL 2 BOUND AT PARTIAL OCCUPANCY. HEN EGG-WHITE 1HEW 10
JRNL TITL 3 LYSOZYME AND TRI-N-ACETYLCHITOTRIOSE AT 1.75 1HEW 11
JRNL TITL 4 ANGSTROMS RESOLUTION 1HEW 12
JRNL REF J.MOL.BIOL. V. 224 613 1992 1HEW 13
JRNL REFN ASTM JMOBAK UK ISSN 0022-2836 070 1HEW 14
REMARK 1 1HEW 15
REMARK 1 REFERENCE 1 1HEW 16
REMARK 1 AUTH L.N.JOHNSON,J.C.CHEETHAM,P.J.MC*LAUGHLIN, 1HEW 17
REMARK 1 AUTH 2 K.R.ACHARYA,D.BARFORD,D.C.PHILLIPS 1HEW 18
REMARK 1 TITL PROTEIN-OLIGOSACCHARIDE INTERACTIONS: LYSOZYME, 1HEW 19
REMARK 1 TITL 2 PHOSPHORYLASE, AMYLASES 1HEW 20
REMARK 1 REF CURR.TOP.MICROBIOL.IMMUNOL. V. 139 81 1988 1HEW 21
REMARK 1 REFN ASTM CTMIA3 GW ISSN 0070-217X 761 1HEW 22
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Záznam v PDB

REMARK 5 THE THREE SUGAR UNITS OF THE INHIBITOR MOLECULE ARE BOUND 1HEW 56
REMARK 5 IN THE UPPER THREE SITES (A TO C) OF THE LYSOZYME ACTIVE 1HEW 57
REMARK 5 SITE CLEFT. NAG MOLECULES, NUMBERED 203, 202, AND 201, ARE 1HEW 58
REMARK 5 BOUND IN SITES A, B, AND C, RESPECTIVELY. 1HEW 59
SEQRES 1 129 LYS VAL PHE GLY ARG CYS GLU LEU ALA ALA ALA MET LYS 1HEW 60
SEQRES 2 129 ARG HIS GLY LEU ASP ASN TYR ARG GLY TYR SER LEU GLY 1HEW 61
SEQRES 3 129 ASN TRP VAL CYS ALA ALA LYS PHE GLU SER ASN PHE ASN 1HEW 62
SEQRES 4 129 THR GLN ALA THR ASN ARG ASN THR ASP GLY SER THR ASP 1HEW 63
SEQRES 5 129 TYR GLY ILE LEU GLN ILE ASN SER ARG TRP TRP CYS ASN 1HEW 64
SEQRES 6 129 ASP GLY ARG THR PRO GLY SER ARG ASN LEU CYS ASN ILE 1HEW 65
SEQRES 7 129 PRO CYS SER ALA LEU LEU SER SER ASP ILE THR ALA SER 1HEW 66
SEQRES 8 129 VAL ASN CYS ALA LYS LYS ILE VAL SER ASP GLY ASN GLY 1HEW 67
SEQRES 9 129 MET ASN ALA TRP VAL ALA TRP ARG ASN ARG CYS LYS GLY 1HEW 68
SEQRES 10 129 THR ASP VAL GLN ALA TRP ILE ARG GLY CYS ARG LEU 1HEW 69
HET NAG 201 15 N-ACETYL-D-GLUCOSAMINE 1HEW 70
HET NAG 202 14 N-ACETYL-D-GLUCOSAMINE 1HEW 71
HET NAG 203 14 N-ACETYL-D-GLUCOSAMINE 1HEW 72
FORMUL 2 NAG 3(C8 H15 N1 O6) 1HEW 73
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Záznam v PDB

HELIX 1 A ARG 5 HIS 15 1 1HEW 75
HELIX 2 B LEU 25 GLU 35 1 1HEW 76
HELIX 3 C CYS 80 LEU 84 5 1HEW 77
HELIX 4 D THR 89 ILE 98 1 1HEW 78
HELIX 5 E VAL 109 ASN 113 1 1HEW 79
SHEET 1 S1 2 LYS 1 PHE 3 0 1HEW 80
SHEET 2 S1 2 PHE 38 THR 40 -1 N THR 40 O LYS 1 1HEW 81
SHEET 1 S2 3 ALA 42 ASN 46 0 1HEW 82
SHEET 2 S2 3 SER 50 GLY 54 -1 O SER 50 N ASN 46 1HEW 83
SHEET 3 S2 3 GLN 57 SER 60 -1 O ILE 58 N TYR 53 1HEW 84
TURN 1 T1 MET 12 HIS 15 TYPE III 1HEW 85
TURN 2 T2 LYS 13 GLY 16 TYPE I 1HEW 86
TURN 3 T3 LEU 17 TYR 20 TYPE II 1HEW 87
TURN 4 T4 ASN 19 GLY 22 DISTORTED TYPE II 1HEW 88
TURN 5 T5 TYR 20 TYR 23 TYPE I’ 1HEW 89
TURN 6 T6 SER 24 ASN 27 TYPE III 1HEW 90
TURN 7 T7 LEU 25 TRP 28 TYPE III 1HEW 91
TURN 8 T8 SER 36 ASN 39 TYPE III’ 1HEW 92
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Záznam v PDB

CRYST1 78.860 78.860 38.250 90.00 90.00 90.00 P 43 21 2 8 1HEW 113
ORIGX1 1.000000 0.000000 0.000000 0.00000 1HEW 114
ORIGX2 0.000000 1.000000 0.000000 0.00000 1HEW 115
ORIGX3 0.000000 0.000000 1.000000 0.00000 1HEW 116
SCALE1 0.012681 0.000000 0.000000 0.00000 1HEW 117
SCALE2 0.000000 0.012681 0.000000 0.00000 1HEW 118
SCALE3 0.000000 0.000000 0.026144 0.00000 1HEW 119
ATOM 1 N LYS 1 3.398 9.981 10.408 1.00 30.48 1HEW 120
ATOM 2 CA LYS 1 2.459 10.365 9.364 1.00 28.03 1HEW 121
ATOM 3 C LYS 1 2.458 11.880 9.149 1.00 21.93 1HEW 122
ATOM 4 O LYS 1 2.481 12.672 10.100 1.00 14.10 1HEW 123
ATOM 5 CB LYS 1 1.026 9.935 9.695 1.00 30.54 1HEW 124
ATOM 6 CG LYS 1 0.028 10.169 8.558 1.00 37.93 1HEW 125
ATOM 7 CD LYS 1 -1.415 10.089 9.048 1.00 33.23 1HEW 126
ATOM 8 CE LYS 1 -2.357 10.822 8.082 1.00 32.17 1HEW 127
ATOM 9 NZ LYS 1 -3.661 10.090 8.025 1.00 31.92 1HEW 128
ATOM 10 N VAL 2 2.429 12.232 7.880 1.00 17.30 1HEW 129
ATOM 11 CA VAL 2 2.395 13.653 7.465 1.00 14.47 1HEW 130
ATOM 12 C VAL 2 0.977 13.868 6.903 1.00 17.58 1HEW 131
ATOM 13 O VAL 2 0.642 13.368 5.826 1.00 32.65 1HEW 132
ATOM 14 CB VAL 2 3.533 14.012 6.536 1.00 22.88 1HEW 133
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Gene Ontology

◮ Funkce genů a proteinů zjišt’ujeme experimentálně
◮ Slovnı́ popis nenı́ jednoznačný

◮ syntéza proteinů
◮ syntéza polypeptidů
◮ translace
◮ aktivita ribozomů

◮ Ontologie je způsob jak do použı́vaných termı́nů vnést systém
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Gene Ontology
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Gene Ontology

◮ Molekulárnı́ proces
◮ katalytická aktivita
◮ transport
◮ intermolekulárnı́ vazba

◮ Biologický proces
◮ přenos signálu
◮ aktivace imunitnı́ho sytému
◮ regulace genů

◮ Buněčná složka
◮ buněčné jádro
◮ plazmatická membrána
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Gene Ontology - kódy zdroje dat

Curator-assigned Evidence Codes
◮ Experimental Evidence Codes

◮ IDA: Inferred from Direct Assay
◮ IPI: Inferred from Physical Interaction
◮ IMP: Inferred from Mutant Phenotype
◮ IGI: Inferred from Genetic Interaction
◮ IEP: Inferred from Expression Pattern

◮ 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
◮ IEA: Inferred from Electronic Annotation

◮ Obsolete Evidence Codes
◮ NR: Not Recorded
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Metabolické dráhy

http://www.genome.jp/kegg/
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UCSC Genome Browser
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Ensembl Genome Browser
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GBrowse
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Argo
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DecodeMe Browser
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Golden Helix Genome Browser
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IGB
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JGI Browser
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RIKEN Genome Browser
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GenoDive
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Přı́ště

Analýza proteinových sekvencı́, strukturnı́ch a funkčnı́ch dat
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Outline

Dodatek
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For Further Reading
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