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Pfedchozi tyden

Analjza proteinovj/ch sekvenci
strukturnich a funkénich dat

» Struktura genu
» prokaryotického
» eukaryotického
» Porovnani sekvenci
» globalni (Needleman—-Wunsch)
» semi-globalni
» lokalni (Smith—-Waterman)



Bioinformatické databaze
Databaze GenBank
Databaze UniProt
Protein Data Bank
Gene Ontology
KEGG

Analyza proteinovych sekvenci, strukturnich a funk€nich dat
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Typy dat v databazich

Bioinformatické databaze
Databéze GenBank

Databaze UniProt

Protein Data Bank

logy
7 3% 8% Gene Onto
7% KEGG
Priste
Analjza proteinovych sekvenci,
S strukturnich a funknich dat
]
9%
1%
19%

[ 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/vak



Nartst databaze GenBank
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GenBank Prednstkad

Databaze GenBank

Dal iProt

Genetic Sequence Data Bank S e
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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Soucasti databaze GenBank

Databaze GenBank
Dal iProt

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 v .Y
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Priklad zaznamu v databazi GenBank

Databaze GenBank
Databaze UniProt

Protein Data Bank

SCU49845 5028 bp DNA sicumeh a mich dat
TON 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




Vyhledavani v sekvencnich databazich

» textové (klicova slova)
» sekvencni (BLAST)
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Databaze GenBank

iProt




Priklad zaznamu v databazi UniProt

numbex

accession numb:

into Swis

was last modified on

Annotations were modified on

[Name and origin of the protein

Protein

me
Synonyms
Gene name

From

Taxonomy

SEQUENCE
and Pe

(ISOFORM
blood
BubMed=11

LMO7_HUMAN

QBWWIL
015462 095346 QIUKCL QSUQMS Q9IV6AT
15, 2004
, 2004 (Sequence version 2)
July 25, 2006 (E: )

LIM domain only protein 7
LOMP
F-box only

protein 20
LMOT
FBX20,

FBX020, KIAADBSE

(Human

3), AND

e
Hum. Genet. 110:111-121{2002).
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Databaze GenBank
Databaze UniProt
Protein Data Bank
Gene Ontology
KEGG

Analyza proteinovych sekvenci
strukturnich a funkénich dat

http://www.uniprot.org/



Priklad zaznamu v databazi UniProt

Key Frem | To | Length| Description FT1d
CHAIN 1 1683 | LIM domain only protein 7.| PRO 0000075824
DOMAIN G 54 168 115 | CH.
DOMAIN 1128 87 | PDZ.
DOMRIN | 1612 | 1678 67 | LIM zinc-binding.
10 20 30 40 50 60

MKKIRICHIF TFYSWMSYDV LFQRTELGAL EIWRQLICAH VCICVGHLYL RDRVCSKKDI

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

130 140 150 160 170 180
GLDNINVFLK ACEQIGLKEA QLFHPGDLQD LSNRVTVKQE ETDRRVKNVL ITLYWLGRKA
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Databaze GenBank
Databaze UniProt
Protein Data Bank
Gene Ontology

KEGG

Analyza proteinovych sekvenci
strukturnich a funkénich dat
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Bioinformatické databaze
Databéze GenBank

Databaze UniProt

Protein Data Bank

Gene Ontology

KEGG

PFiste

Analfiza proteinovych sekvenci,
strukturnich a funkgnich dat
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Zaznam v PDB

Databaze GenBank
Databaze UniProt
Protein Data Bank
Gene Ontology

KEGG

Analyza prot sekv
strukturnich a funkénich dat

HEADER HYDROLASE( O- GLYCOSYL) 20- JAN-92 1HEW 1HEW 2
COVPND LYSOZYME (E. C.3.2.1.17) COWLEXED WTH THE | NHI BI TOR 1HEW 3
COWPND 2 TRI - N- ACETYLCHI TOTRI OSE 1HEW 4
SOURCE HEN (GALLUS GALLUS) EGG WHI TE 1HEW 5
AUTHOR J. C. CHEETHAM P. J. ARTYM UK, D. C. PHI LLI PS 1HEW 6
REVDAT 1  31-JAN-94 1HEW 0 1HEW 7
JRNL AUTH  J. C. CHEETHAM P. J. ARTYM UK, D. C. PHI LLI PS 1HEW 8
JRNL TITL  REFI NEMENT OF AN ENZYME COVPLEX W TH | NHI BI TOR 1HEW 9
JRNL TITL 2 BOUND AT PARTI AL OCCUPANCY. HEN EGG WHI TE 1HEW 10
JRNL TITL 3 LYSQZYME AND TRI - N- ACETYLCHI TOTRI OSE AT 1.75 1IHEW 11
JRNL TITL 4 ANGSTROMS RESOLUTI ON 1HEW 12
JRNL REF J. MOL. Bl OL. V. 224 613 1992 1HEW 13
JRNL REFN  ASTM JMOBAK UK | SSN 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. MCx LAUGHLI N, 1HEW 17
REMARK 1 AUTH 2 K. R ACHARYA, D. BARFORD, D. C. PHI LLI PS 1HEW 18
REMARK 1 TITL  PROTEI N- OLI GOSACCHARI DE | NTERACTI ONS:  LYSQZYME, 1HEW 19
REMARK 1 TITL 2 PHOSPHORYLASE, AMYLASES 1HEW 20
REMARK 1 REF CURR. TOP. M CROBI OL. | MMUNOL. V. 139 81 1988 1HEW 21
REMARK 1 REFN  ASTM CTM A3 GW I SSN 0070- 217X 761 1HEW 22
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Zaznam v PDB

Databaze GenBank
Databaze UniProt
Protein Data Bank
Gene Ontology

KEGG

Analyza prot sekv
strukturnich a funkénich dat

REMARK 5 THE THREE SUGAR UNI TS OF THE | NHI BI TOR MOLECULE ARE BOUND 1HEW 56
REMARK 5 IN THE UPPER THREE SITES (A TO C) OF THE LYSQZYME ACTI VE 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, RESPECTI VELY. 1HEW 59

SEQRES 1 129 LYS VAL PHE GLY ARG CYS GLU LEU ALA ALA ALA MET LYS 1HEW 60
SEQRES 2 129 ARG H'S 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 I LE ASN SER ARG TRP TRP CYS ASN 1HEW 64
SEQRES 6 129 ASP GLY ARG THR PRO GLY SER ARG ASN LEU CYS ASN I LE 1HEW 65
SEQRES 7 129 PRO CYS SER ALA LEU LEU SER SER ASP | LE 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 I LE ARG GLY CYS ARG LEU 1HEW 69
HET NAG 201 15 N- ACETYL- D- GLUCCSAM NE 1HEW 70
HET NAG 202 14 N- ACETYL- D- GLUCOSAM NE 1HEW 71
HET NAG 203 14 N- ACETYL- D- GLUCOSAM NE 1HEW 72

FORMUL 2 NAG 3(C8 H15 N1 06) 1HEW 73
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Zaznam v PDB

Databaze GenBank
Databaze UniProt
Protein Data Bank
Gene Ontology

KEGG

Analyza prot sekv
strukturnich a funkénich dat

HELI X 1 A ARG 5 HS 15 1 1HEW 75
HELI X 2 B LEU 25 QU 35 1 1HEW 76
HELI X 3 CCys 80 LEU 84 5 1HEW 77
HELI X 4 D THR 89 ILE 98 1 1HEW 78
HELI X 5 E VAL 109 ASN 113 1 1HEW 79
SHEET 1 S12LYs 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 AA 42 ASN 46 0 1HEW 82
SHEET 2 S2 3 SER 50 Q.Y 54 -1 O SER 50 N ASN 46  1HEW 83
SHEET 3 S2 3 GN 57 SER 60 -1 O ILE 58 N TYR 53 1HEW 84
TURN 1 T1 MET 12 HsS 15 TYPE |11 1HEW 85
TURN 2 T2 LYS 13 ay 16 TYPE | 1HEW 86
TURN 3 T3 LEU 17 TYR 20 TYPE 1| 1HEW 87
TURN 4 T4 ASN 19 Ay 22 DI STORTED TYPE || 1HEW 88
TURN 5 T5 TYR 20 TYR 23 TYPE |’ 1HEW 89
TURN 6 T6 SER 24 ASN 27 TYPE |11 1HEW 90
TURN 7 T7 LEU 25 TRP 28 TYPE |11 1HEW 91
TURN 8 T8 SER 36 ASN 39 TYPE 111’ 1HEW 92



Zaznam v PDB
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Databaze GenBank
Databaze UniProt
Protein Data Bank
Gene Ontology

KEGG

Analjza prot




Gene OntOIOgy |V107p?;’;'n1fé[§gafkal -

Protein Data Banl

Gene Ontology

KEGG

Analjza proteinovjch sekvenci

strukturnich a funkénich dat

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

» syntéza proteinl

> syntéza polypeptidl

» translace

» aktivita ribozom{

» Ontologie je zplsob jak do pouZivanych terminli vnést
systém



Gene Ontology
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Bioinformatické databaze
Databaze GenBank
Databaze UniProt

Protein Data Bank
biological process

Gene Ontology

KEGG
E . Pristé
Is_a IS_a Analjza proteinovych sekvenci
strukturnich a funkénich dat
physiological process cellular process

fs

cellular physiological process

is_a is_a
cell cycle cell division
part_of is_a
M phase meiotic cell cycle o2

part_of cytokinesis
is_a =

M phase of meiotic cell cycle

part_of Is_a
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Gene Ontology

nBank

UniProt
Protein Data Bank
Gene Ontology

» Molekularni proces
» katalyticka aktivita B e e
» transport
» intermolekularni vazba
» Biologicky proces
» prenos signalu
» aktivace imunitniho sytému
» regulace genll
» Bunécéna slozka
» bunécné jadro
» plazmatickd membrana
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Gene Ontology - kody zdroje dat

Curator-assigned Evidence Codes Protein Data Ba
» Experimental Evidence Codes e onileoy
IDA: Inferred from Direct Assay
IPI: Inferred from Physical Interaction AR
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
» |EA: Inferred from Electronic Annotation
Obsolete Evidence Codes

KEGG

v v
VY VvV VvVYyYy

v

v

v
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Bioinformatické databaze
Databéze GenBank

Databaze UniProt

Protein Data Bank

Gene Ontology

KEGG
Priste

Analyza proteinovych sekvenci,
strukturnich a funkénich dat

http://www.genome.jp/kegg/
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UCSC Genome Browser

Bioinformatické databaze
Databéze GenBank

Location Edit View Bookmarks Tools Settings Help Databaze UniProt

| Protein Data Bank
Q0L Q0 O ) B [§id=73350821 aknowngene=full| | 41| [IG, [l

\Aal| & Human chrs;70,256,524-70.28... |

Gene Ontology
KEGG

PFiste

Analjza proteinovych sekvenci
strukturnich a funkénich dat

Home Genomes Blat Tables Gene Sorter PCR DNA Convert PDFIPS
UCSC Genome Browser on Human Mar. 2006 Assembly
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http://genome. ucsc.edu/cgi-bin/hge?hgsid=733...523&r=70284592&db=hgl 8&pix=620




Ensembl Genome Browser

Chr. 9 band

DNA(cortis)

Markers

Ersembl Genes

\ega Havare Geres
TeRNA Geres

EST Genes.

Gere kgerd

0 Wemed Known Proteincoding
I vegs Havara Putative Processed trarscipt
e Havara Krown Protsin codirg

RNA Pscudogene (Novel)

BEST gere

Havara Known Prateincoding
Viega Havarm Processed pesudogens

V107 Bioinformatika I -
Pfednaska 4

Databaze GenBank
Databaze UniProt
Protein Data Bank
Gene Ontology
KEGG

Analyza proteinovych sekvenci
strukturnich a funkénich dat
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G B rowse Pfednaska 4

Databaze GenBar
Databéze UniProt

Protein Data B

Ontolog

KEGG

GBrowse view of the Pto DC3000 region near PSPTO_1375

1507k 1508k 1508k 1510k 1511k BLIEN 1543 LIP BLICN 1546k 1517k 1548k

A1l Genes with Links to pseudonanas.con
B B AL  m q .
Analyza proteir

hopht hopARd=L hrplit shefl SheE aurEL ych
by e rukturnich a funkénich dz
ALl proteins with links to NCBL
type 111 effector Hopt tupe 111 helper protein Hrpil type 111 chaperone Shek
B
78860578 26666561 26860554
canserved effector locus protein tupe 111 chaperane Shelf tupe 111 effector protein AurEL
26866573 26866552 26866565
tupe T11 effector HopARL-1 tupe T1T eFfector Hapitl
28568580 25568583

Putative orthologs in Pseudononas asruginosa PAOL
Putative orthologs in Pseudononas aeruginosa PA1d
Putative orthologs in Pseudononas fluorescens PF-5
Putative orthologs in Pseudononas putida KT2448

Putative orthologs in Pseudononas syringae b728a
Psyr_1183

Psur_1182 Psur_1185
Protein of unknoun function UPFO187 Gonserved effector loous probein  avirulence protein AWrE(PED:
Peyr_1154 yr_1155
——
Pectate Luase tupe LIL effector HopPtoll
syr_1157
—
DSpFAUF
Putative orthologs in Pseudononas syringae pv. phaseolicola
FSPPH_1764 FSRRH_1267
Emm—
tupe 111 helper protein Hrptl tupe 111 chaperone protein AurF
FSRPH_1265 FSPPH_1263

i
tupe 111 chaperone protein Shel  tupe 111 effector AVEL
Putative orthologs in Pseudononas entonophila L48

ALl COGs uith links to NCBI COG database
COG3781

Function urknoun
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Bioinformatické databaze
Databéze GenBank

Databaze UniProt

Protein Data Bank

Gene Ontology

KEGG
Priste

Analyza proteinovych sekvenci,
strukturnich a funkénich dat
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Bioinformatické databaze
Databéaze GenBank
Databéze UniProt
Protein Data Bank
Gene Ontology
KEGG

PFisté

Analyza proteinovych sekvenci,
strukturnich a funkénich dat
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Golden Helix Genome Browser
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Bioinformatické databaze
Databéze GenBank

Databaze UniProt

Protein Data Bank

Gene Ontology

KEGG
Priste

Analyza proteinovych sekvenci,
strukturnich a funkénich dat
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Chromosome 1 (Arabidopsis thaliana TAIRE) - Integrated Genome Browser 5.5
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Databaze GenBank
Databaze UniProt
Protein Data Bank
Gene Ontology
KEGG

Analyza proteinovych sekve
strukturnich a funkénich dat
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Bioinformatické databaze
Databéze GenBank
Databaze UniProt
Protein Data Bank
Gene Ontology
KEGG
Priste
Analyza proteinovych sekvenci,
strukturnich a funkénich dat
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HIGTACCARTGTCTTCCCAACATTTGAGATATTCTGCCGGATTTTCGTCGTACAAAGATTTAAGGLH
(LATG6TTACAGAAGGGTTGTAAACTCTATAAGACGGCCTAAAAGCAGCATGTTTCTAAATICCHI




Analyza proteinovych sekvenci, strukturnich a funkénich dat
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Gene Ontology

KEGG

Analyza proteinovych sekvenci,
strukturnich a funkénich dat
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