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Pfedchozi tyden

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

Bioinformatické databaze
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Typy dat v databazich

7% 3%

9%

[ nucleotide sequence

[] microarray/gene expression
[l nonhuman genomes

[7] human genes/diseases

[l proteomics data

[] pathways/interactions

| plant data

8%

[l RNA sequence/structure

[7] molecular biclogy

7] human/vertebrate genomes
[] protein sequences

W structural data

organelle data

W immunological data

http://www.agr.kuleuven
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Nardist databaze GenBank
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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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GenBank

Whole Genome Shotgun sequences
August 2009
National Center for Biotechnology Information

» 148165117763 bp
» 48443067 sekv.

ftp://http://www.ncbi.nim.nih.gov/genbank/
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Soucasti databaze GenBank

vV vV v vV v v Y

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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Priklad zaznamu v databazi GenBank

OR

GANI

SM

SCU49843 5028 bp DNA
Saccharomyces cerevisiae TCPl-beta gene,
Ax12p

(AXL2) end Revlp (REV7) genes, complete
049845

U49845.1 GI:1293613

Saccharomyces cerevisiae (bzker's veast)
Saccharomyces cerevisiae

Fukaryota; Fungi; Ascomycota; Saccharomy
Saccharomycetes;

Saccharomycetales; Saccharomycetaceae; S
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Vyhledavani v sekvencnich databazich

» textové (klicova slova)
» sekvencni (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 zaznamu

» 525,997 (SwissProt)
» 13,897,064 (TrEMBL)
» 3,785,756 (UniRef50)

» 4651472673 AAs
http://expasy.org/sprot/
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Priklad zaznamu v databazi UniProt

Entry name LMO7_HUMAN
Primary accession number QE8WWIL
Secondary accession numbers 015462 095346 QYUKCL QSUOMS 0IYBAT

rot on March 15, 2004

Integrated into Swiss
Sequence was last modified on March 15, 2004 (Sequence version 2)

Annotations were modified on July 25, 2006 (Entry version 39)

Protein name LIM domain only protein 7
S LOMP
F-box only protein 20
LMO7
Synonyms: [FBX20, FBX020, KIAAOBSS
(Human) | [ TaxiR: 960s6)

Mammalia:
; Primates:

Synos

Gene name

From

Taxonomy

[ 1) [Nus TIDE
TISSUE-Er

OFORM 3), AND TISSUE
blood leukocyte

0.100 PubMed=119 l 5
Rozepblum Sandberg

Weaver D.,

annsdottir

. Hallionis
implicated in cancer
of candidate genes.

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

Key From | To | Length | Description FTId
CHAIN 1| 1683 | 1683 | LIM domain only protein 7.| PRO 0000075824
DOMAIN| 54 | 168 | 115 |[CH.

DCMAIN| 1042 87 | PDZ.

DOMRIN| 1612 67 | LIM zinc-binding.

10 20 30 40 50 60
MKKIRICHIF TFYSWMSYDV LFQRTELGAL EIWRQLICAH VCICVGWLYL RDRVCSXKDI

70 80 90 100 110 120
ILRTEQNSGR TILIKAVTEK NFETKDFRAS LENGVLLCDL INKLKPGVIK KINRLSTPIA

130 140 150 160 170 180
CLDNINVFLK ACEQIGLKEA QLFHPGDLQD LSNRVIVKQE ETDRRVKNVL ITLYWLGRKA
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PDB

Homs] Search] Mesits] Quries)

A memeer or v SIPIDIB

An Information Portal to Biological Macromolecular Structures

| POB Statistics @

(93 Sivuchure VL 137 Wah Pags Hits] 1 Unrelaassd Siructurs

® Results (110 of 31)

® Results 1D List

® Refine this Search

® 1 Structures Awaiting Release

" Select All

" Desolect All

= Download Solected
i

B Show Query Dat
@ Results Help

B 1x62

.ﬂ,.r
E—

EE

wcteristics
Clnesificstion
Compound
Authors

EmE
Charsitaristics
Clnsesrieation
Compound
Authers

el

istics Relaase Date:

Classification
Compound

Authors

12345..109

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

Release Date: 17-Nav-2005 Exp. Mathod: NR 20 Structures

Structural Protein

Mol Idi 1 Malecule: C Terminal Lim Domain Brotein 1 Fragmenti Lim Domain
Qin, X.R, Nagashima, T., Hayashi, F.. Yokoyama, 5.

Sol

on structure of LIM domain in LIM-protein 3

Release Date: 14:N6v-2005 Gxp. Method: NAMR 20 Structures
Meta ing Protein

Mol Idi 1 Molecule: Skelatal Musdle Lim Srotein 3 Eragment: Uim Domain
He, F., Muto, Y. Tnoue, M., Kigawa, T.. Shirouzu, M., Terada, T., Yokoyama,

Solution structure of LIM domain in Four and a half LIM domains protein 2

14-H6v-2005 Exp. Mothod: KMR 20 Structures

Metal Binding Protein

Mol 1di L Malecule: Skeletal Muscle Lim Protein 3 Fragment: Lim Domain
He, F., Muto, Y., Inoue, M., Kigawa, T., Shirouzu, M., Terada, T., Yokoyama,
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Zaznam v PDB

HEADER
COVPND
COVPND
SOURCE
AUTHOR

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

1

PRPRRPPRRR

HYDROLASE( O- GLYCOSYL)

20-JAN-92  1HEW

LYSQZYME (E.C. 3.2.1.17) COWLEXED WTH THE | NHI BI TOR
2 TRl - N- ACETYLCHI TOTRI CSE
HEN (GALLUS GALLUS) EGG WHI TE
J. C. CHEETHAM P. J. ARTYM WK, D. C. PHI LLI PS
31-JAN- 94 1HEW 0

AUTH
TITL

J. C. CHEETHAM P. J. ARTYM K, D. C. PHI LLI PS

REFI NEMENT OF AN ENZYME COWPLEX W TH | NHI BI 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 ANGSTROVB RESOLUTI ON

REF J.MOL. BI QL. V. 224 613 1992
REFN  ASTM JMOBAK UK | SSN 0022- 2836

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

070

761

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

FORMUL

5 THE THREE SUGAR UNI TS OF THE | NHI BI TOR MOLECULE ARE BOUND
5 IN THE UPPER THREE SI TES (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
201
INAC 202
INA 203
2 NAG

.

om%oomwmmhwr\n—\

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

PHE GLY ARG CYS
GLY LEU ASP ASN
VAL CYS ALA ALA
ALA THR ASN ARG
ILE LEU GLN I LE
ARG THR PRO QLY
SER ALA LEU LEU
CYS ALA LYS LYS
ALA TRP VAL ALA
VAL GLN ALA TRP

au
TYR
LYs
ASN
ASN
SER
SER
ILE
TRP
ILE

LEU ALA ALA
ARG GLY TYR
PHE GLU SER
THR ASP ALY
SER ARG TRP
ARG ASN LEU
SER ASP | LE
VAL SER ASP

ALA
SER
ASN
SER
TRP
Cys
THR
ay

ARG ASN ARG CYS
ARG GLY CYS ARG LEU
N- ACETYL- D- GLUCOSAM NE
N- ACETYL- D- GLUCOSAM NE
N- ACETYL- D- GLUCOSAM NE
3(C8 HI5 NI 0B)

NAG MOLECULES, NUMBERED 203, 202, AND 201,

MET
LEU
PHE
THR
Cys
ASN
ALA
ASN
LYs

ARE

LYs
ay
ASN
ASP
ASN
ILE
SER
ay
ay

1HEW
1HEW
1HEW
1HEW

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

1HEW
1HEW
1HEW

56

58
59

61
62
63
64
65
66

68
69

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

PONDUIRWNRPWNRPNRORWON P

LEU
Cys

VAL
2 LYS

3 ALA
3 SER
3 GN

LYs
LEU
ASN
TYR
SER
LEU
SER

1

13
17

20
24
25
36

H'S
au
LEU
ILE
ASN
PHE
THR
ASN
ay
SER
H'S
ay
TYR

TYR
ASN
TRP
ASN

1

16
20

23
27
28
39

1
1
5
1

13 1
0
1 N THR 40 O LYS 1
0

54 -1 O SER 50 N ASN 46

60 -1 O ILE 58 N TYR 53

TYPE |11

TYPE |

TYPE ||

DI STORTED TYPE ||

TYPE I’

TYPE |11

TYPE |11

TYPE II1”

1HEW
1HEW
1HEW

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

1HEW
1HEW

1HEW
1HEW
1HEW
1HEW
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Zaznam v PDB

CRYST1 78.860 78.860 38.250 90.00 90.00 90.00 P 43 21 2 8 1HEW 113
ORI GX1 1.000000 0.000000 0.000000 0. 00000 1HEW 114
ORI GX2 0.000000 1.000000 0.000000 0. 00000 1HEW 115
ORI GX3 0.000000 0.000000 1.000000 0. 00000 1HEW 116
SCALEL 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 genl a protein( zjiStujeme experimentalné
» Slovni popis neni jednoznacny

» syntéza proteinl

» syntéza polypeptidd

> translace

» aktivita ribozom{

» Ontologie je zplisob jak do pouzivanych termind vnést systém
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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_of is_a
M phase meiotic cell cycle -2
part_of cytokinesis

is_a
M phase of meiotic cell cycle

e, e [ W R [ Ry rpaaae sl |
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Gene Ontology

» Molekularni proces
» katalyticka aktivita
> transport
» intermolekularni vazba
» Biologicky proces
» prenos signalu
» aktivace imunitniho sytému
» regulace genl
» Bunécna sloZka
» bunécné jadro
» plazmatickd membrana
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Gene

Ontology - kédy zdroje dat

Curator-assigned Evidence Codes

>

v

v

v

v

Experimental Evidence Codes
IDA: Inferred from Direct Assay
IPI: Inferred from Physical Interaction
IMP: Inferred from Mutant Phenotype
IGI: Inferred from Genetic Interaction
» |EP: 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
» NR: Not Recorded

vvyy

v
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Metabolické drahy
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UCSC Genome Browser

[ Human chr'

Location Edit View Bookmarks Tools Settings Help

Q0 Q0O O O B[Fid-733508218knownGene=ful[] ]|

(]| & Human chrs;70,256,524-70,28...

[+

Home Genomes Blat Tables Gene Sorter PCR DNA Convert PDFIPS Help
UCSC Genome Browser on Human Mar. 2006 Assembly

move | <=< I 3 |?|: 2 I >>> | 200m ml 1.5% 3*1 108 ! base | z00m uutl 15 | 3|

|10x|

[eres ieo) (THE MDY

= e Tesaseel 5zesans] TezTosaal =l ~5zza55s]
ETE Markers on Genetic ¢blued and Radiation Hgbrid (black) Maps

5TS Markers

LI
UCSE Khowh Gehes Based on UniFrot, RefSed, and GEnBank WRHA

AIRLBBBEE 4 o O EEt S T EEF BT £ LR L
i : I : I :

il Refseq Genes |

RefSeq Genes & ; —H +
Human mRNAS From GenBank

|| Human nRNAs
Human ESTS That Hawe Been Spiiced

spliced E8Ts ] 1 [ I IR N} e

Wertshrate MUTTIZ A1igAMENt & CONSSrvation (17 Species)

| | mm Hﬂ_l_hm 4“1 J L_ Jil'

moys

rahm n == 80— ST ——————
o2 - 00— —— W —— W3
a1 I {1 51 e 1 5 1581 [a]
elzpnant - 0 I i
DpOSSUN [ . i
% faculty-logo

http:!}genume‘uc‘sc.edu.'cglrbm,'hgc?hgsld=?33".523&r=70284592&db=hgl8&plx=520




Ensembl Genome Browser

Chr 9 bard
DNA{corigs)
11
S736 D9S1749
0851646 0951607
09816
arkers
Erezmbl Genes
o .
Vega Havare Genes -
reRNA Geres
— - o — .
EST Genes i
ivemed Known Proteincoding iHavﬁrﬁ Known Proteincoding
Vega Havara Putative Processed trarsciipt Vega Havara Processed pseudogene
Gare kgerd B Vaga Havare Krown Potein codirg
RNA Pseudogene (Novel)
BEST gene
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GBrowse

GBrowse view of the Pto DC3000 region near PSPTO_1375

1507k 1508k 1505k 1510k sitK 1912k 193K 194K 1515 1516k 1517k
ALL Genes with links to pseudononas.con
53 RS SRty  m

1518k

hophL. hopRAL-1 hrgL shell SheE aurEd
PSPTO_1371 hogltd
ALL prateins with links to NCBI
tupe LLL eFFector Hophl tupe 111 helper protein Hrplil type 11 chaperone Shck
(%3 -
2BaaasTE 28868581 28868564
conserved effector locus protein tupe 111 chaperone Shell type 111 effector protein AvrEL
28868979 28868052 28868580

type 111 effector HopARl-1 type 111 effector Hopltl

[t on s Y
26668580 28668583

Putative orthologs in Pseudononas aeruginosa PAO1
Putative orthologs in Pseudononas aeruginosa PALA
Putative orthologs in Pseudononas fluorescens PF-5
Putative orthologe in Peeudomonas putida KT2448

Putative orthologs in Pseudononas syringae b728a
Psyr_1182

Peyr_1135
-
Protein of unknoun function UPFG187 canserved effector Locus protein  avirulence protein AVE(PL:
Psur_1184
——— e ——
Pectate luase tupe 111 eFfector HopPtolt
Psyr_1157
—
D3pFAVIF
Putative orthologs in Pseudononas syringae pv. phaseolicola
FSPPH_1264 PSPPH_1267
E—
tupe 111 helper protein Hrplit tupe 11T chaperone protein AurF
1265 FSPRH_1268

o
tupe 111 chaperone protein Shch  type 111 effector ArEL
Putative orthologs in Pseudononas entonophila L48

ALl co6s with links to NCBI COG database
053781

Function unknown
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Argo
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DecodeMe Browser
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Golden Helix Genome Browser
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IGB

) Chromosome 1 (Arabidopsis thaliana TAIRS) - Integrated Genome Browser 5.5
Edit_View Bookmarks Tools Help
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JGI Browser
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RIKEN Genome Browser
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GenoDive

genoDive Pro

SYnechocystis
3573470 bp

Photosy smr0004

mo..mm
deiori

4

HETACCAATGTCTTCCCAACATTTGAGATATTCTGCCGGATTTTCGTCGTACAAAGATTTANGGHN
INT66TTACAGAAGGGTTGTAAACTCTATAAGACGGCCTAAAAGCAGCATGTTTCTAAATTCLGIN

63.47P8




Pristé

Analyza proteinovych sekvenci, strukturnich a funk€nich dat
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Outline

Dodatek
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For Further Reading
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