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PfedChOZi tYden Prednaska 4

Databaze GenBank

» 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 funkénich dat
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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.nim.nih.gov/genbank/
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NCBI-GenBank Flat File Release 232.0
June 152019
Distribution Release Notes

» 329 835282 370 bp
» 213 383 758 sekv.

ftp:/ftp.ncbi.nim.nih.gov/genbank/
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Soucasti databaze GenBank Prednaska 4

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)

vV vV.v v v v .Y



Priklad zadznamu v databazi GenBank

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

(AXLZ) end Revip (REV7) genes, complete
049845

049845.1 GI:1293613

Saccharomyces cerevisiae (baker's yeast)
Saccharomyces cerevisiae

Eukaryota; Fungi; Ascemycota; Saccharomy
Saccharomycetes;

Saccharomycetales; Saccharomycetaceae; S
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Databéze UniProt
Protein Data Bank
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KEGG

Analyza proteinovych sekvenci
strukturnich a funkénich dat
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Vyhledavani v sekvencnich databazich

» textové (klicova slova)
» sekvenéni (BLAST)



UniProt

Uniprot
September, 2019
UniprotKB release 2019_08
The UniProt consortium: European Bioinformatics Institute
(EBI), Swiss Institute of Bioinformatics (SIB) and Protein
Information Resource (PIR)

» 560,823 (SwissProt)

» 171,501,488 (TrEMBL)

» 37,597,356 (UniRef50)
Release 2019_08 of 18-Sep-19 of UniProtKB/Swiss-Prot
contains 560823 sequence entries, comprising 201585439
amino acids abstracted from 268349 references.
http://expasy.org/sprot/
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Ptiklad zaznamu v databdzi UniProt

Ptednaska 4

Databéze GenBank
Databaze UniProt
Protein Data Bank
Gene Ontology
KEGG

[Eemne | —

Entry name

LMO7_HUMAN
Primary accession number QBWWIL
Secondayr

Analyza proteinovych sekvenci

accession numbers 015462 095346 QYUKCL QOSUQM strukturnich a funkénich dat

Integrated inte Swiss

QOYERT

rot on March 15, 2004
was last modified on

Maxr

2004 (Sequence version 2)

were July 2006 (Entry vers
[Name and origin of the protein
Prot

LIM domain only protein 7
Synonyms
F-box only protein 20

Gene name Name: |LMO7

From B

Taxonomy

i

%

http://www.uniprot.org/



Priklad zaznamu v databazi UniProt

Key From | To | Length| Description FTId
CHAIN 1| 1683 | 1683 | LIM domain only protein 7.| PRO_0000C7
DOMAIN G 54 168 115 | CH.

DOMAIN | 1042 | 112 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 TILIKAVTEK NFETXDFRAS LENGVLLCDL INKLKPGVIK KINRLSTPIA

130 140 150 160 170 180
GLDNINVELK ACZQIGLKEA QLFHPGDLQD LSNRVTVKQE ETDRRVKNVL ITLYWLGRKA
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strukturnich a fu




Ptiklad zaznamu v databdzi UniProt

Category

NC
NG
NM
NR
NP
XM
XR
XP
WP

Description
Complete genomic molecules
Incomplete genomic region

MRNA
NcRNA
Protein

predicted mRNA model

predicted ncRNA model

predicted Protein model (eukaryotic sequences)

predicted Protein model (prokaryaotic sequences)

Bioinformatické dat

Databaze GenBank

Databaze UniProt

Protein Data Bank

Gene Ontology

KEGG
PFisté

Analyza proteinovych sekvenc

strukturnich a funkénich dat

Refseq

Content

Description curated non-redundant
sequence database of
genomes.

Contact

Research center National Center for
Bictechnology Information

Primary citation Pruitt KD & al. (2005)(2!
Access

Website https:ffwww.nchinim.nih.g
ov/RefSeqd?
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Bioinformatické databaze
Databéaze GenBank

Databaze UniProt

Protein Data Bank

Gene Ontology

PROTEIN DATA BANK

Homa] Search] Rewits] Queries

An Information Portal to Biological Macromolecular Structures

KEGG
A memaen or e SIPIDIB

Pfisté
Analyza proteinovych sekvenci,
strukturnich a funkénich dat

(o Structure Wit 33 Wab Bage ts] 1 Unraieased Siruckuns

® Results (1-10 of 91)

® Resuits 1D List

® Refine this Search

® 1 Structures Awaiting Release
" Solect All

® Deselect All

® Download Selected

P Tabulate

¥ Results per Page
B Show Query Details
@ Results Help

x
2
N

BEE

Characteristi
Clagsification
Compoand

Authors

EmE

Characteristics
Classification
Compsund

Authors

EmE

Characteristic
Classification
Compound

Authors

12345..102

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

jcs Releace Date: 17-Nov-2005 Exp. Mathod: MR 20 Structurer

Structural Protein
Mol 1di 1 Malecule: C Terminal Lim Domain Protein 1 Fragments Lim Domain

Qin, X.R., Nagashima, T., Hayashi, F.. Yokoyama, 5.

Sal

ion structure of LIM domain in LIM-protein 3

Relaass Data: 14-Nov-2005 Exp. Mathod: NAR 20 Structures
Metal Binding Protein

Mol Tds

1 Malecule: Skelatal Muscle Lim Protein 3 Fragments Lim Domain

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 prot

jes Reloase Date: 14-Hov-2005 Exp. Hethad: NHR 20 Structures
0 Protein

Metal Bine

Mol 1411 Molecule: Skaletal Mustle Lim Protain 3 Fragments Um Gomain

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



Zaznam v PDB

HEADER
COMPND
COMPND
SOURCE
AUTHOR
REVDAT

HYDROLASE (O-GLYCOSYL) 20-JAN-92 1HEW

LYSOZYME

(E.C.3.2.1.17) COMPLEXED WITH THE INHIBITOR

2 TRI-N-ACETYLCHITOTRIOSE

HEN (GALLUS GALLUS) EGG WHITE

J.C.CHEETHAM, P.J.ARTYMIUK,D.C.PHILLIPS
31-JAN-94 1HEW 0

1

[

AUTH
TITL

J.C.CHEETHAM, P.J.ARTYMIUK,D.C.PHILLIPS

REFINEMENT OF AN ENZYME COMPLEX WITH INHIBITOR
BOUND AT PARTIAL OCCUPANCY. HEN EGG-WHITE

LYSOZYME AND TRI-N-ACETYLCHITOTRIOSE AT 1.75
ANGSTROMS RESOLUTION

J.MOL.BIOL. V. 224 613 1992
ASTM JMOBAK UK ISSN 0022-2836 070

REFERENCE 1

L.N.JOHNSON, J.C.CHEETHAM, P.J.MC+*LAUGHLIN,
K.R.ACHARYA,D.BARFORD,D.C.PHILLIPS
PROTEIN-OLIGOSACCHARIDE INTERACTIONS: LYSOZYME,
PHOSPHORYLASE, AMYLASES

CURR.TOP.MICROBIOL.IMMUNOL. V. 139 81 1988
ASTM CTMIA3 GW ISSN 0070-217X 761
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Databéaze GenBank

Databaze UniProt

Protein Data Bank

Gene Ontology

KEGG
Pfisté
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Zaznam v PDB

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

THE THREE SUGAR UNITS OF THE INHIBITOR MOLECULE ARE BOUND

IN THE UPPER THREE SITES

(A

NAG MOLECULES,
+ AND C,

GLY
LEU
CcYs
THR
LEU
THR
ALA
ALA
TRP
GLN

ARG
ASP
ALA
ASN
GLN
PRO
LEU
LYS
VAL
ALA

TO C)
NUMBERED 203,

RESPECTIVELY.

CYs
ASN
ALA
ARG
ILE
GLY
LEU
LYs
ALA
TRP

GLU
TYR
LYS
ASN
ASN
SER
SER
ILE
TRP
ILE

LEU
ARG
PHE
THR
SER
ARG
SER
VAL
ARG
ARG

ALA
GLY
GLU
ASP
ARG
ASN
ASP
SER
ASN
GLY

N-ACETYL-D-GLUCOSAMINE
N-ACETYL-D-GLUCOSAMINE
N-ACETYL-D-GLUCOSAMINE

SITE CLEFT.

BOUND IN SITES A, B
129 LYS VAL PHE
129 ARG HIS GLY
129 ASN TRP VAL
129 THR GLN ALA
129 TYR GLY ILE
129 ASP GLY ARG
129 PRO CYS SER
129 VAL ASN CYS
129 MET ASN ALA
129 THR ASP VAL
201 15
202 14
203 14

NAG 3(C8 H15 N1 06)

202,

ALA
TYR
SER
GLY
TRP
LEU
ILE
ASP
ARG
CYs

ALA
SER
ASN
SER
TRP
CYs
THR
GLY
CYs
ARG

MET
LEU
PHE
THR
CYs
ASN
ALA
ASN
LYs
LEU

OF THE LYSOZYME ACTIVE
AND 201,

ARE

LYS
GLY
ASN
ASP
ASN
ILE
SER
GLY
GLY

56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
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Zaznam v PDB

LA UEWN R WN RN RO WN e

25
80
89
109

38
42
50
57
12
13
17
19
20
24
25
36

HIS
GLU
LEU
ILE
ASN
PHE
THR
ASN
GLY
SER
HIS

1

15
16
20
22
23
27
28
39

15
35
84
98
13

40 -
46

54 -1
60 -1

CrROR P GOR R

N THR 40
O SER 50
O ILE 58

TYPE III

TYPE I

TYPE II

DISTORTED TYPE II
TYPE I’

TYPE III

TYPE IIT

TYPE III'

O LYS
N ASN
N TYR

46
53

75

77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
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Zaznam v PDB

CRYST1
ORIGX1
ORIGX2
ORIGX3
SCALEL
SCALE2
SCALE3
ATOM

78.

RIS

11
12
13
14

8

coocoor

60 78.860 38.250
.000000 0.000000 O
.000000 1.000000 O
.000000 0.000000 1
.012681 0.000000 O
.000000 0.012681 0
.000000 0.000000 O
N LYs 1 3
CA LYS 1 2
Cc LYs 1 2
o} LYs 1 2
CB LYS 1 1
CG LYS 1 0
CD LYS 1 -1
CE LYS 1 -2
NZ LYS 1 -3
N VAL 2 2
CA VAL 2 2
Cc VAL 2 0
o} VAL 2 0
CB VAL 2 3

90.00

.000000
.000000
.000000
.000000
.000000
.026144

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

10.
11.
12.

10.
10.
10.
10.
12.
13.
13.
13.
14.

90.00

.981
365
880
672
.935
169
089
822
090
232
653
868
368
012

90.00 P 43 21 2

00000
00000
00000
00000
00000
00000
10.408
9.364
9.149
10.100
9.695
8.558
9.048
8.082
8.025
7.880
7.465
6.903
5.826
6.536

cooooo

e S

.00

00
00
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

113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
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Analyza proteinovych sekvenci,
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Gene Ontology e

Protein Data Bank

Gene Ontology

KEGG

Analyza prote
strukturnich a fu

» Funkce genl a proteinu zjistujeme experimentalné
» Slovni popis neni jednoznacny

syntéza proteinl

» syntéza polypeptidl

» translace

> aktivita ribozomu

v

» Ontologie je zplsob jak do pouzivanych termin( vnést
systém



Gene Ontology

biological process

is_a is_a

physiological process cellular process

Hs

cellular physiological process

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

part_of cytokinesis
is_a =

M phase of meiotic cell cycle

part_of Is_a
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Bioinformatické databaze
Databaze GenBank
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Protein Data Bank

Gene Ontology

KEGG
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Analyza proteinovych sekvenci
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Gene Ontology

» Molekularni proces
> katalyticka aktivita T
> transport
» intermolekularni vazba
» Biologicky proces
» pfenos signalu
» aktivace imunitniho sytému
» regulace genu
» Bunécna slozka
» bunécné jadro
» plazmatickd membrana
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Gene Ontology - kody zdroje dat

Curator-assigned Evidence Codes Proten Data Bank
» Experimental Evidence Codes ene Ontleay
» IDA: Inferred from Direct Assay
IPI: Inferred from Physical Interaction AP EETINED
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

v

v v v
v VvYyy

v

v



Metabolické drahy
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Bioinformatické databaze
Databéaze GenBank
Databaze UniProt
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UCSC Genome Browser Prednaska 4

Bioinformatické databaze
92 - UCSC Genome Browser v13 o e
Databéaze GenBank
Location Edit \iew Bookmarks Tools Settings Help Databaze UniProt
G0 Q ® () D[4 id-73350821&knownGene=ful || 41 [[G [~ Frotein beta e
e R, — Gene Ontology
| & Human chr5;70,256,524-70,28... | KEGG
[+] PHSt
L riste
Home Genomes Blat Tables Gene Sorter PCR DNA Convert PDFIPS
Analyza proteinovych sekvenci
strukturnich a funkénich dat
chrs ¢ats.2) [T I I P
] chrs:| 76250008 THIES N[ TeaT000a] T627560a] T6250066]
STS Markers on Genetic (blue) and Radiation Hubrid (hlack) Maps
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Ensembl Genome Browser

Chr 8 band

DNA(cortigs)

Warkers

Ersembl Gznes

Vbga Havare Genes
rcRNA Geres

EST Genes

Gere kgerd

" Wemed Known Proteincoding
[ vega Havara Putative Processed trarscipt
=03 Havara Krown Protein codirg
RNA Pseudogene (Novel)
BEST gere

Havara Known Proteincoding

Viega Havara Processed psetdogene
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GBrowse

Databéaze Ger
Databéze Ur
i i Protein Data Bank
GBrowse view of the Pto DC3000 region near PSPTO_1375 ——
KEGG
1507k 1508k 1508k 1510k 1511k 1512k 1513k 1514k 1518k 1516k 1517k 1518k
All Genes with links to pseudononas.con
e Bt PN
hapNL hopAAL-1 hrplil sheh shoE aurEl .
— Bl
PSPTO_1371 hoprtl trukturnich a funkénich dat
ALl proteins with links to HCBL
't_?ﬁe TI1 effector HopNL type IIL helper protein HrpWl tupe 111 chaperone ShekE
28868578 25868781 28868784
conserved effector locus protein tupe 111 chaperone Sholf type 111 effector protein AvrEl
—
28668579 28868562 28868585
tupe 111 effector HopAaL-1 tupe III effector Hophl
ZBAGESE0 28868583

Putative orthologs in Pseudononas aeruginosa PAOL
Putative orthologs in Pseudononas aeruginesa PALA
Putative orthologs in Pseudononas fluorescens Pf-5

Putative orthologs in Pseudononas putida KT2440

Putative orthologs in Pseudomonas syringae b726a
Psyr_1162 Psyr_1185 Psyr_1183
—
Frotein of unknoun funct ion UFFO187 Conserved effector locus protein  avirulence protein AUE(RtD)
Payr 1134 Payr_1186
—— I ——
Pectate Lyase tupe TIT effector HopPtoll
Psur 1157
-
DspFAure
Putative orthologs in Pseudononas syringae pv. phaseolicola
PSPPH_1264 PSPPH_1267

i — —
tupe TIT helper protein Hrpil tupe 111 chaperone protein Aurf
PH_1265 PSPPH_1268
tupe 111 chaperone protein Shel  tupe 111 eFfector AwrEL

Putative orthologs in Pseudononas entonophila Ld8

ALL COGs uith Links to NCBI COG database
CocI7EL

Function unknoun
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Golden Helix Genome Browser
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000 Chromosome 1 (Arabidopsis thaliana TAIRE) - Integrated Genome Bromwser 5.5
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JGI Browser
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