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Molekularneée biologicka data

CAGCGGACGACAG CTCGGATGCAGCAGATCATCCGCATCCGGAACGGCGGTGGCGGCATCACGCACTTCCAGTTCG ATCGGGG CAACAATGCCGGCATCT’
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CGGTTTCGCGCAGATGCAGCTGATCACCCGGGCTCAGACCGGTAAACAGACGGCTATCGTTATGGCCCAGCTGCGCGGCATCGCCCGGGCTAACAACATAY
310 320 330 340 350 360 370 380 390 400

il

GATAGCGTAATGATCGGCTGGCTGCCGCATTTCATGCTGGTTTCCCAACGAAAATAACCGCTCACGGTGCCATCACGATCGCACACCGCAAAATCGGCGG

TACAGGTGGTCGCGCCCGCCGCCAGCACATCGCTGCGCCAATAATGATCTTTCAGCGGACGACAGCTCGGATGCAGCAGATCATCCGCATCCGGAACGGC

GGTGGCGGCATCACGCACTTCCAGTTCGATCGGGGCAACAATGCCGGCATCTTTCAGGGCAAAGCGAATAAACAGCACGCTCACTTCCGCGCGCAGCGCC

AGCGCGGTTTCGCGCAGATGCAGCTGATCACCCGGGCTCAGACCGGTAAACAGACGGCTATCGTTATGGCCCAGCTGCGCGGCATCGCCCGGGCTAACAA

CATACAGGTGGCGACCATCAATCACGGTCGGGGCGGCCGGATCACGGCTGGCTTCCGGATAGGCGCTCAGCAGGGTAACGGCATCCACAATCACCAGCAT



Molekularne biologicka data

MALDI-TOF

‘ Identifikace proteinti

MDRNGNFSLPPNTAFKAIFYANAADRQODLK

LFIDDAPEPAATEVGNSEDGVRLEFTLNSKG

Sekvenace proteinL°| GKIRIEASANGRQSATDARLAPLSAGDTVW

LGWLGAEDGADADYNDGIVILOWPIT



Molekularne biologicka data

Proteinova
kryst~ rafie




Molekularneée biologicka data

* Vykonneé technologie:

Automatické sekvencovani
MALDI-TOF

NMR spektroskopie
Proteinova krystalografie

Vyrazny narust mnozstvi biologickych dat.
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Era reverzni genetiky

Klasicka genetika

GATAGCGTAATGATCGGCTGGCTGCCGCATTTC
TACAGGTGGTCGCGCCCGCCGCCAGCACATCGC
GGTGGCGGCATCACGCACTTCCAGTTCGATCGC

AGCGCGGTTTCGCGCAGATGCAGCTGATCACCC

Fenotyp ‘ Genotyp




Era reverzni genetiky

Klasicka genetika Reverzni genetika

Automatické DNA
sekvencovani

Produkce velkého
mnozstvi dat

GATAGCGTAATGATCGGCTGGCTGCCGCAT

TACAGGTGGTCGCGCCCGCCGCCAGCACAT

GATAGCGTAATGATCGGCTGGCTGCCGCATTTC
TACAGGTGGTCGCGCCCGCCGCCAGCACATCGC
GGTGGCGGCATCACGCACTTCCAGTTCGATCGC

AGCGCGGTTTCGCGCAGATGCAGCTGATCACCC

Fenotyp ‘ Genotyp Genotyp ‘ Fenotyp

C7201 Zaklady genomiky, podzimni semestr




Molekularneée biologicka data

* Nutnost organizovaného ukladani a
skladovani dat.

Databaze je urcita usporadana mnozina informaci
(dat) ulozena na pameétovém mediu.



http://cs.wikipedia.org/wiki/Soubor:Wikipedia-logo.png

Molekularneée biologicka data

* Nutnost organizovaného ukladani a
skladovani dat.

* Nutnost prohlizeni a analyzovani
ulozenych dat.

Databaze je urcita usporadana mnozina informaci
(dat) ulozena na pameétovém mediu.

V Sirsim smyslu jsou soucasti databaze i
softwaroveé prostredky, které umoznuji manipulaci
s ulozenymi daty a pristup k nim.



http://cs.wikipedia.org/wiki/Soubor:Wikipedia-logo.png

Analytické nastroje

* Vyhledavaci software

Nutnost snadného, rychlého a specifického
vyhledani informaci.

« Srovnavani dat (sekvenci)
Sequence alignment — ,,serazeni“ sekvenci.

LPPNTAFFAIFYANARDROQDLELFIDDAPEPARATFVGNSEDGVRL--FTLNSEGGEIRIE
IPPNTDERAIFFANAREQOHIKLFIGDSOEPRAYHELTTRDGPRE--ATLNSGNGEIRFE
LPPHIEKFGVTALTHAANDQTIDIYIDDDPEPAATFEGAGAQDONLGTEVLDSGNGRVREVI
LPPNIAFGVTALVNSSAPQTIEVFVDDNPEPAATFOQGAGTODANLNTQIVNSGEGEVRVV
lPPn-aFg---lanaad-QtiklfidD-p-PAAtfkgag l-t-tlnSgnGkiRve

ASANGROQSATDARLAPLSAGD TVWLGWLGAEDGADADYNDGIVILOWPIT
VEVNGEPSATDARLAPINGEESDGSPFTVNFGIVVSEDGHDSDYNDGIVVLOWPIG
VMANGRPESRLGSROVDIFEKS YFEGIIGSEDGADDDYNDGIVFLNWPLG
VIANGEPSKIGSRQVDIFEKT YFGLVGSEDGGDGDYNDGIAILNWPLG
vsaNGrpSat--R---ifkks tvyfGivgsEDGaDaDYNDGIviLgWPig




Rozdeleni molekularnée biologickych
databazi

V4
°® D ata b aze L] EDRPIKFSTEGATSQSYKQFIEALRERLRGGLIHDIPVLPDPTTLQERNRYIT
= VELSNSDTESIEVGIDVTNAYVVAYRAGTQSYFLRDAPSSASDYLFTGTDQHS

LPFYGTYGDLERWAHQSRQOQIPLGLQALTHGISFFRSGGNDNEEKARTLIVII

- L ~ OMVAEAARFRYISNRVRVSIQTGTAFQPDAAMI SLENNWDNLSRGVQESVQDT

P r I m a r n I FPNQVTLTNIRNEPVIVDSLSHPTVAVLALMLFVCNPPNIVEKSKICSSRYEP
TVRIGGRDGMCVDVYDNGYHNGNRI IMWKCKDRLEENQLWTLKSDKTIRSNGK

Sekundarni i |

- Ribosome-inactivating protein, subdomain 1
Strukturp’ e S 0
-~

%) Ribosome-inactivating protein, subdomain 2

Ricin B-like lectins




Rozdeleni molekularnée biologickych
databazi

D ata b é Z e u EDRPIKFSTEGATSQSYKQFIEALRERLRGGLIHDIPVLPDPTTLOQERNRYIT
= VELSNSDTESIEVGIDVTNAYVVAYRAGTQSYFLRDAPSSASDYLFTGTDQHS

LPFYGTYGDLERWAHQSRQQIPLGLOALTHGISFFRSGGNDNEEKARTLIVII
P - & ~ OMVAEAARFRYISNRVRVSIQTGTAFQPDAAMI SLENNWDNLSRGVQESVQDT
rl m a rn I FPNQVTLTNIRNEPVIVDSLSHPTVAVLALMLFVCNPPNIVEKSKICSSRYEP

TVRIGGRDGMCVDVYDNGYHNGNRIIMWKCKDRLEENQLWTLKSDKTIRSNGK
Sekundarni
Strukturni

Primarni databaze obsahuji anotované sekvence
NA nebo proteinu.




Rozdeleni molekularnée biologickych
databazi

D ata b é Z e u EDRPIKFSTEGATSQSYKQFIEALRERLRGGLIHDIPVLPDPTTLQERNRYIT
- VELSNSDTESIEVGIDVTNAYVVAYRAGTQSYFLRDAPSSASDYLFTGTDQHS

LPFYGTYGDLERWAHQSRQOQIPLGLQALTHGISFFRSGGNDNEEKARTLIVII

- L ~ OMVAEAARFRYISNRVRVSIQTGTAFQPDAAMI SLENNWDNLSRGVQESVQDT

P r I m a r n I FPNQVTLTNIRNEPVIVDSLSHPTVAVLALMLFVCNPPNIVEKSKICSSRYEP
TVRIGGRDGMCVDVYDNGYHNGNRI IMWKCKDRLEENQLWTLKSDKTIRSNGK

Sekundarni i |

- Ribosome-inactivating protein, subdomain 1
Strukturni e S

Ribosome-inactivating protein, subdomain 2
I

Ricin B-like lectins

Sekundarni databaze obsahuji informace odvozené z primarnich
databazi ve formé charakteristickych vzoru sekvenci, tj. funkénich
nebo strukturnich motivi ziskanych srovnanim primarnich dat
(sekvenci).




Rozdeleni molekularnée biologickych
databazi

Databaze:
Primarni
Sekundarni
Strukturni

Obsahuiji struktury proteinu (nukleovych kyselin)
a jejich anotace.




Rozdeleni molekularnée biologickych
databazi

« Databaze:
Primarni
Sekundarni
Strukturni

Genomove zdroje

Total species (6272)

Viruses Eukaryota

Archaea Plasmids
2347 2334 . .. 39
Bactena Viroids
1421 40
Total records (11784) Viroids FPlazmids
40 40
Viruses Eukaryota Bacteria Archaea
A50E 1214 chromosom es 2257 chromosom ez 95 chromosom (=)
2336 organelles 2110 plasmids B2 plasmids
43 plasmids




Rozdeleni molekularnée biologickych
databazi

« Databaze:
Specializované
Univerzalni



Rozdeleni molekularnée biologickych
databazi

« Databaze: Y
Specializované

Univerzalni .% X @J X

Specializované databaze obsahuji informace o urcité
proteinové rodiné nebo skupiné proteinu, pripadné
o urcitém organismu.

Py

i 5
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Rozdeleni molekularnée biologickych
databazi

« Databaze: y
Specializované

s 5
‘fl 2
Univerzalni %4‘ @J'F w

Univerzalni databaze obsahuji informace
o proteinech (NA) ze vSech organismu.


http://images.google.cz/imgres?imgurl=http://www.warrenphotographic.co.uk/photography/cats/04071.jpg&imgrefurl=http://www.warrenphotographic.co.uk/mdh/04071.htm&usg=__Y7OfF7J-a7El-2witDWkN9zM5fo=&h=464&w=640&sz=46&hl=cs&start=3&tbnid=ywrdPStYcrtO1M:&tbnh=99&tbnw=137&prev=/images%3Fq%3Dmus%2Bmusculus%26gbv%3D2%26hl%3Dcs%26sa%3DG
http://images.google.cz/imgres?imgurl=http://www.ravefashion.cz/gallery/i1032.600x600.jpg&imgrefurl=http://www.ravefashion.cz/shop/plysovi-mikrobi/2/&usg=__1PcGgLSXEM3wn8Isv7EmWUS2ZF0=&h=600&w=600&sz=38&hl=cs&start=157&tbnid=RPfjGiMyv-c6OM:&tbnh=135&tbnw=135&prev=/images%3Fq%3De%2Bcoli%26start%3D144%26gbv%3D2%26ndsp%3D18%26hl%3Dcs%26sa%3DN

Rozdéeleni univerzalnich proteinovych
databazi

 Univerzalni databaze:

y2okladiste” sekvenci — sequence repository
,Manualné“ spravovana — curated database



Rozdéeleni univerzalnich proteinovych
databazi

y2okladistée” sekvenci — sequence repository
Krome sekvenci obsahuji malo nebo zadné
dodatecné informace.

Zaznamy generovany automaticky.

Proteiny mohou byt zastoupeny nékolika riznymi
zaznamy (sekvencemi) = ,nadbytecnost
(redundance) sekvenci.



Rozdéeleni univerzalnich proteinovych
databazi

 Manualné spravované — curated databases
Zaznamy obsahuji dodatecné informace.

Informace jsou pred viozenim do databaze
validovany experty.

Vsechny zaznamy o stejné proteinoveé sekvenci jsou
sdruzovany do jediného = non-redundant dataset.



Rozdeleni molekularnée biologickych
databazi

» Databaze:
Primarni
Sekundarni
Strukturni

Genomove zdroje
Slozené databaze



Slozené databaze

+ Slozené (composite) databaze:

Slucuji data z nékolika primarnich databazi.

Eliminace redundantnich dat.

Rlizna priorita zdrojovych databazi podle kvality
validace a anotace (eliminace redundantnich dat
z databaze s nizsi prioritou).



Molekularné biologické databaze

Nucleic Acids Research

http://www.oxfordjournals.org/our_journa
Is/nar/database/al/

Nucleotide Sequence Databases Genomics Databases (non-vertebrate)
HI..IEIEi-E adlu.l:idﬁ International Nucleotide Sequence Metabolic and Signaling Pathways
EE‘SE‘EI. I"Ch Database Collaboration Human and other Vertebrate Genomes
v 1 Coding and non-coding DNA Human Genes and Diseases
_ ' Gene structure, introns and exons, Microarray Data and other Gene
splice sites Expression Databases
Transcriptional regulator sites and Proteomics Resources
transcription factors Other Molecular Biology Databases
RNA sequence databases Organelle databases
Protein sequence databases Plant databases
Structure Databases Immunological databases
AFELNOCL A TRGEREN 2015: 1549 databazi
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Molekularné biologické databaze

Nucleic Acids Research

http://www.oxfordjournals.org/our_journa
Is/nar/database/a/

Mucleic Acids
Research
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Nucleotide Sequence Databases
International Nucleotide Sequence

Genomics Databases (non-vertebrate)

Database Collaboration
Coding and non-coding DNA
Gene structure, introns and exons,

Metabolic and Signaling Pathways

Human and other Vertebrate Genomes

Human Genes and Diseases

splice sites
Transcriptional requlator sites and

transcription factors

RNA sequence databases
Protein sequence databases
Structure Databases

Microarray Data and other Gene

Expression Databases

Proteomics Resources

Other Molecular Biology Databases

Organelle databases

Plant databases

Immunological databases

2016: 1685 databazi
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Molekularne biologicke databaze

Nucleic Acids Research

http://www.oxfordjournals.org/our_journa
Is/nar/database/a/

Nucleotide Sequence Databases Genomics Databases (non-vertebrate)
HUC'EiE a"t[idi International Nucleotide Sequence Metabolic and Signaling Pathways
REEE‘EI:‘Eh Database Collaboration Human and other Vertebrate Genomes

i Coding and non-coding DNA Human Genes and Diseases

Gene structure, introns and exons, Microarray Data and other Gene

splice sites Expression Databases

Transcriptional regulator sites and Proteomics Resources

transcription factors Other Molecular Biology Databases

RNA sequence databases Organelle databases

Protein sequence databases Plant databases

Structure Databases Immunological databases

2017: 1712 databazi
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Molekularne biologicke databaze

Nucleic Acids Research

http://www.oxfordjournals.org/our_journa
Is/nar/database/a/

HUﬂIEiE Aﬂidﬁ Nucleotide Sequence Databases Genomics Databases (non-vertebrate)
EEEEﬂrEh International Nucleotide Sequence Metabolic and Signaling Pathways
el e e Database Collaboration Human and other Vertebrate Genomes
e Coding and non-coding DNA Human Genes and Diseases

Gene structure, introns and exons, Microarray Data and other Gene

splice sites Expression Databases

Transcriptional regulator sites and Proteomics Resources

transcription factors Other Molecular Biology Databases

RNA sequence databases Organelle databases

Protein sequence databases Plant databases

Structure Databases Immunological databases

2018: 1737 databazi
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EBI/NCBI/DDBJ

Instituce zabyvajici se shromazd'ovanim, spravou a poskytovanim
dat a informaci a vyvojem analytickych nastroju.

EBI NCBI

Evropsky institut Narodni centrum
pro bioinformatiku pro biotechnologické DDBJ Center
informace

= NCBI

Mational Centar for
Biotechnology Information

EMBL-EBI
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European Bioinformatics Institute National Center for Biotechnology Information The DNA Data Bank of Japan Center

http://lwww.ebi.ac.uk/ http://Iwww.ncbi.nlm.nih.gov/ http://Iwww.ddbj.nig.ac.jp/




EBI — Evropsky institut pro bioinformatiku
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« Zalozen roku 1992 jako soucast European Molecular
Biology Laboratory - EMBL.

 Sidlo v Hinxtonu ve Velké Britanii.

Welcome to the EBI

The European Bioinformatics Institute (EBI) is a non-profit academic arganisation that
farms part of the European Molecular Biology Laboratory (EMEBL).

The EBl is a centre for research and services in bioinformatics. The Institute manages §

databases of biological data including nucleic acid, protein sequences and
macramolecular structures.

Our Mission

To provide freely available data and bioinfermaticz 2ervices to all facetz of the scientific community in ways
that promote =cientific progress
& To contribute to the advancement of biolegy through basic investigator-driven research in bisinformatics

& To provide advanced bioinformatics training to zcientiztz at all levelz, from PhD students to independent
investigators

To help dizzeminate cutting-edge technologies to industry




NCBI - Narodni centrum pro biotechnologickeé
informace

National Center for Biotechnology Information

Mational Library of Medicine Mational Institutes of Health

« Zalozeno v roce 1988 jako oddeleni Narodni Iékarske
knihovny (National Library of Medicine — NLM)
v USA.

« Soucast National Institutes of He:

» What does NCBl do?

Established in 1988 as a national resource for
malecular biology information, NCBI creates
public databases, conducts research in
computational biology, develops software
tools for analyzing genome data, and
disseminates biomedical information - all for
the better understanding of molecular
processes affecting human health and
disease.




DDBJ — The DNA Data Bank of Japan

« Zalozena jako oddeleni Narodniho institutu genetiky
( ElLE{EZFAZEPR NIG) v Japonsku.

Research Organization of Information and Systems

N+ http://www.nig.ac.jp/

|:| Information/Database /"; Wirteal MussUum of

« i Ganatics| Japanasal

OMaA Data Bank

3 0MA Data Bark of Japan [ Mematode Gene Expression Database of Japan

3 Mational BioResource Project - Information Site & Mouze Microzatellite Databaze o :
atona
OWFCC-MIRCGEM ‘World Data Centre for Microorganizms [ Rice Genome Databaze Oryzabase) BioResource Project
[EGenetic Resources Database (SHIGEM) EE.coli Genome Database (PEC) e
(| Serome

Matwaork Project




Primarni databaze NA

 ENA - Evropsky institut pro bioinformatiku

+*als
15z,

-
LN -
e @
T

 GenBank - Narodni centrum pro biotechnologické

informace % N CBI

Mational Center far
Biotechnology Infaormation

« DDBJ - Narodni geneticky institut (NIG)
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DATABASE

« EMBL Nucleotide Sequence Database (EMBL-Bank)
byla zalozena roku 1980 jako prvni databaze
nukleotidovych sekvenci.

« Obsahuje sekvence RNA a DNA.

« Zdroje sekvenci: vlozeny primo autory, genomove
projekty, patenty

« EMBL Nucleotide Sequence Database (EMBL-Bank)
— nyni soucast ENA (European Nucleotide Archive).

https://www.ebi.ac.uk/ena ENAW/

European Nucleotide Archive



EMBL-EBI EMBL ENASASA

European Nucleotide Archive

 EMBL Nucleotide Sequence Database (EMBL-Bank)
— soucast ENA (European Nucleotide Archive).

About the European Nucleotide Archive

based around nucleotide sequencing. A typical workflow includes the isolation and preparation of material for sequencing, a
run of a sequencing machine in which sequencing data are produced and a subsequent bicinformatic analysis pipeline. ENA
records this information in a data model that covers input information (sample, experimental setup, machine
configuration), output machine data (sequence traces, reads and quality scores) and interpreted information (assembly,
mapping, functional annotation].

Data arrive at ENA from a variety of sources. These include submissions of raw data, assembled sequences and annotation
from small-scale sequencing efforts, data provision from the major European sequencing centres and routine and

Provision of nuclectide sequence data to EMA or its INSDC partners has become a central and mandatory step in the
dissemination of research findings to the scientific community. ENA works with publishers of scientific literature and funding
bodies to ensure compliance with these principles and to provide optimal submission systems and data access tools that
work seamlessly with the published literature.

ENA is made up of a number of distinct classes of data organised into three tiers. Each class has its own data formats and
standards. ENA data classes and formats are described here.

Although the ENA has almost 30 years of history, the data and services are constantly changing to reflect growing volumes
of data, ever improving sequencing technology and the broadening of applications to which sequencing is now put. Latest
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56734 5V 1 linear» mBM&: S5TDry PLM: 1259 BEP.

X56734; S546826; EMBL (ENA)

1{:
12-5EP-1991 (BEel. 29, Created) ,,EE']tf\/
25-N0V-2005 (Rel. 85, Last updated, Version 11)

Trifolium repens mBNA for non-cyanogenic beta-glucosidase
beta-glucosidase.

Trifolium repens (white clover)

Eukaryvota; Viridiplantae; Streptophyta; Embrvophyta; Tracheophyta:
SJpermatophyta; Magnoliophytar; eudicotyledons; core eudicotyledons; rosids;
eurosids I; Faebales; Fabaceae; Papilionoideae; Trifolieae; Trifolium.

[3]

1-185%9

FUBMED; 1907511.

Oxteby E., Dunn M.A., Pancorc A., Hughes M.A.;

"Hucleotide and derived amino acid segquence of the cyanogenic
beta—-glucosidase (linamarase) from white clover (Irifolium repens L.)";
Flant Mol. Bicl. 17(2):209-219(1991).

[&]

1-185%9

Hughes M.A.;

Submitted (19-HOV-19390) to the EMBL/GenBank/DDBJ databases.

Hughes M.A., Uniwversity of Newcastle Upon Tyne, Medical Schocol, Hewcastle
Upon Tyne, HEZ 4HH, UK



FT source 1.-1859

FI Jorganism="Trifolium repens”

FT /mol type="mRNA"

FT felone lib="lambda gtlO" ] -
FT I,F:_]_Q.ne;"TREEEj_" TranS|at|On —
FI /tissue type="leaves"™ - ’ ”
T /db_xref="taxon:3899" proteinova databaze
FI CDS 14..1435

FI /product="beta-glucosidase™

FT JEC_number="3.2.1.21%

FI Jnote="non-cyanocgenic”

FT fdb_xref="GOA:P26204"

FI fdb xref="H35P:P262035"

FI fdb xref="InterPro:IFRO01360"

FT .."d.b xref="UniProtKB/Swiss-Prot:P26204"

FT AA40058.1"

FT [DFIVAIFALFVISSFIITSTHAVERASTLLDIGHNLSRSSFERGFI

FT ?HEEERGFSIHDTET}E{EFEKIRIESHIDIHWYBRYHEIWGDE{

FT DQM{DS‘ERFSISHFRILPHEKLSEGIHHEEIHHHNLIHEIMHEIQPMLFHHDLPQ

FT VLEDEYGEFLNSGVINDFRDY T DLCFREEFGDEVRYWS T LNE PFRVE SHSGYALGTHAPGR

FT CSASHVAKPGDSGT GEY IVTHNQ ILAHAE AVHVYKTKY QAYQEGKIGI TLVSHWLMELD

FI DNSIPDIKAAERSLDFOFGLFMEQLITGDY SESMRRIVENRLPEFSKFESSLVHGSEDF

FI IGINYYS55Y ISHAPSHGHNAKESY STHEFMINISFEEHGIFLGPRAASIWIYVYPYMFIQ

FT EDFEIFCY ILKINITILOFS I TENGMNEFNDAT LFVEEALLNTYRIDYYYRELYYIRSA

FI IRAGSHVHEGE Y ARSFLOCHEWFAGF IVREFGLNEVD™

FI mENA 1..1E859

FI Jexperiment="experimental evidence, no additional details

FI recorded”

XX

EQB BE: 609 A: 314 C:; 355 G; 5Bl I; 0 other:

aaacaadeee—@artatggatt ttattgtagc catatttgct ctgtttgtta ttagctcatt i
cacaattact tccacaaatg cagttgaagc ttctactctt cttgacatag gtaacctgag 120
tcggagcagt tttoctegtg gettcatett tggtgeotgga tcttcagcat accaatttga 1EB0
aggtgcagta aacgaaggcg gtagaggacc aagtatttgg gataccttca cccataaata 240
tccagaaaaa ataagggatg gaagcaatgc agacatcacg gttgaccaat atcaccgcta 300
caaggaagat gttgggatta tgaaggatca aaatatggat tcgtatagat tctcaatctc 360
ttggccaaga atactcccaa agggaaagrt gagcggaggc ataaatcacg aaggaatcaa 420



Format ENA databaze

identification {begins each entry; 1 per entry)
accession number (>=1 per entry)

— project identifier (0 or 1 per entry)
DT — date (2 per entry)
DE - description (>=1 per entry)
EW - keyword (>=1 per entry)
05 - organism species (>=1 per entry)
OC - organism classification (>=1 per entry)
G — orgapelle (0 or 1 per entry)
BN - reference number (>=1 per entry)
RC - reference comment (>=0 per entry)
EP - reference positions (>=1 per entry)
B - reference cross-referencg (>0 per entry)
BG — reference group (>=0 per entry)
BA — reference author (=) (>=0 per entry)
BT - reference title (>=1 per entry)
BRL - reference location (>=1 per entry)
DR - database cross-reference (>=0 per entry)
“LC - CONmMENLS Of NOLEs (»=0 per entry)
AH - assembly header (0 or 1 per entry)
A5 - assembly information (0 or >=1 per entry)
FH — feature table header (2 per entry)
FT — feature table data (>=2 per entry)
¥{ — spacer line (many per entry)
) — sequence header {1l per entry)
CO - contig/construct line (0 or >=1 per entry)
bb - (blanks) sequence data (>=1 per entry)
S/ — termination line {ends each entry; 1 per entry)



Format ENA databaze

3.4.1 The ID Line
The ID (IDentification) line i= always the first line of an entry. The
format of the ID line i=:

ID <1>; 5V «<2>; «3>; <«4»; <«<5»; «<b>; <7> EBP.
The token=s represzent:
Primary accession number

Sequence verszion number
Topology: 'circular' or 'linear’
. Molecule type (=zee note 1 below)

Data cla==z (=ee =ection 3.1)
Tazxonomic divi=sion (=2ee section 3.2)
Sequence length (=zee note 2 below)

=1 & Ln ol Qb B0

1D

cD789012; 5V 4; linear; genomic DNA; HTG; MAM; 500 BP.

ftp://ftp.ebi.ac.uk/pub/databases/embl/doc/usrman.txt



Format ENA databaze

3.1 Data Class
The data cla=s= of each entry, representing a methodological approach to the
generation of the data or a type of data, is indicated on the first (ID) line

of the entry. Each entry belong=s to exactly one data class.

Class Definition

COH Entry constructed from segment entry sequences; 1f unanmotated,
annotation may be drawn from segment entries

PAT Patent

EST Expressed Sequence Tag

G55 Genome Survey Sequence

HTC High Thoughput CDHA sequencing

HT= High Thoughput Genome sequencing

MGA Mass Genome Annotation

WG5S Whole Genome Shotgun

T54 Transcriptome Shotgun Assembly

STS Sequence Tagged S5ite

STD Standard (all entries not classified as above)

ftp://ftp.ebi.ac.uk/pub/databases/embl/doc/usrman.txt



Format ENA databaze

Divi=ion Code
Bacteriophage PHG
Environmental Sample ENV
Fungal FUON
Human HUM
Invertebrate INV
Other Mammal MAaM
Other Vertebrate VRT
Mu=z mu=sculus HMIOS
Plant PLN
Prokarvote PRO
Cther ERodent ROD
Synthetic SYN
Tran=sgenic TGN
UOnclas=sified TOHC
Viral YVEL

ftp://ftp.ebi.ac.uk/pub/databases/embl/doc/usrman.txt



Sequence: ABB49925.1 : [pomoea nil GAPDH mRMA for alyceraldehyde-3-phosphate dehydrogenase, complete cds, cultivar: Violet.

View: TEXT FASTA XML Download: TEXT FASTA AML

DOverview Source Feature(s) Other Features Heferences Seguence Send Feedback=4d

Crganism Molecule type Topology Data class Taxonomic Division
mEMNA linear sTD PLM

Ipomaea nil

Sequence length Sequence Version Firstpublic Lastupdated Show Version History

1343 L O1-APR-2074 01-APR-2014 ABS43925

Lineage

Eukaryota, Viridiplantae, Streptophyta, Embryophyta, Tracheophyta, Spermatophyta, Magnoliophyta, eudicotyledons, Gunneridae, Pentapetalag,
asterids, l[amiids, Solanales, Convolvulaceae, lpomoeeae, lpomoea

Mavigation

& Taxon: Taxon 35883

Overview

Top
Top
Base range: |4 -11343 Apply

Overview ——Forward strand 0 bp -

‘Features F——Forward strang——————————— 1343 ppm———————— -
1 bp 1,242 hp

Source Hpomoea nil

Lenes Lo APDH

COS i M 1) o B ) o M Y oM el [ M 2

“CAPDH




= el GenBank

« Zalozena roku 1982 v ramci institutu
NCBI.

GenBank® is the NIH genetic sequence database, an annotated collection of all publicly
available DNA sequences (Aucleic Acids Research. 2008 Jan 36{Database issue).D25-30).

There are approximately 85,729,586,764 bases in 62,653,685 sequence records in the
traditional GenBank divisions and 108,635,736,141 bases in 27,439 206 sequence records in

the WGS division as of February 2008.

S,

S
ERN®EE sample GenBank Record

http://www.ncbi.nim.nih.gov/Sitemap/samplerecord.html



http://www.ncbi.nlm.nih.gov/

LOCUTS
DEFINITIOHN

ORGANISHM

REFERENCE
AUOTHORS

JOURNAL
PFUBMED
EEFERENCE
AUOTHORS
TITLE

JOURNAL
PUBHMED
REEFERENCE
AUTHOERS
TITLE
JOURNAL

Sample GenBank Record

SCTO49845 S028 bp DHA PLH 21-JUN-1999
Saccharomyces cerevisiae TCPl-beta gene, partial cds, and &4xl’Zp
(AXL2)Y and Revip (REVT) genes, complete cds.

T498245

TU48845.1 GI:1293813

Saccharomyces cerevisiae (baker's wvyeast)

Saccharomyces cerevisiae

Eukaryota; Fungi; Ascomycota; Saccharomycotina) Saccharomycetes;

Saccharomycetales; Saccharomycetaceae;
1 (bases 1 to S028)

Torpev,L.E., Gibbs,P.E., Helson,J. and Lawrence,C.W.

Cloning and =seqgquence of REVT, a gene whose function is regquired for
DHNL damage-induced mutagenesis in Saccharomyces cerevisziae

Saccharomyces.

Yeast 10 (11), 1503-15089 (1994)

TET1890

2 (baze= 1 to 5028}

BEoemer,T., Hadden,®., Chang,J. and Snyder, H.

Selection of axial growth =2itesz in vyveast reguires Ax1Z2p, a novel

plasma membrane glycoprotein

Genes Dew. 10 (7)), T777-733 (19398)

8246915

3 (base=s 1 tCo 5028)

Eoemer,T.

Direct Submission

Submitted (22-FEB-199%&) Terry Roemer, Biology, Yale Uniwversity, Hew
Haven, CI, USL

http://www.ncbi.nlm.nih.gov/Sitemap/samplerecord.html



LOCUTS
DEFINITIOHN

ORGANISHM

REFERENCE
AUOTHORS

JOURNAL
PFUBMED
EEFERENCE
AUOTHORS
TITLE

JOURNAL
PUBHMED
REEFERENCE
AUTHOERS
TITLE
JOURNAL

Sample GenBank Record

et

21-JUN-1599

al cd=s, and &xl1’Zp

SCTO49845
Saccharomyces cerevisiae TCPl-beta genws

5028 bp DHA
(BXLZ)
U49845 e
Jaosas. 1  GI:1z93615enBank Divisien The GenBank division to which a record belongs is
indicated with a three letter abbreviation. In this example,
GenBank division is PLIN.

The GenBank database is divided into 18 divisions:

and Rev7p (REVT) genes, complete cds.

Saccharomyces cerevi
Saccharomyces cerevi
Eukaryota; Fungi; A=
Saccharomycetales; 5
1 (bases 1 to S028)
Torpev,L.E., Gibbs,P
Cloning and =sequence

1. PRI - primate sequences

2. ROD - rodent sequences

3. MAM - other mammalian sequences
4 VRT - other vertebrate sequences

DNA damage-induced m 5. INV - invertebrate sequences

Yeast 10 (11), 1503- 6. PLN - plant, fungal, and algal sequences
7871890 7. BCT - bacterial sequences

2 (bases 1 to 5028) 8. VRL - viral sequences

Roemer,T., Madden, K. 9. PHG - bacteriophage sequences

10. 5YN - synthetic sequences
11. UNA - unannotated sequences
Genes Dev. 10 (T}, 7 12. EST - EST sequences (expressed sequence tags)
8846915 13. PAT - patent sequences
3 (bases 1 to 5028) 14. STS - 5TS sequences (sequence tagged sites)
15. G55 - G55 sequences (genome survey seguences)

Selection of axial g
plasma membrane glyc

Eoemer,T. . .
Direct Submission ;S.qil’riésl-;TG sequences (high-throughput genomic
Submitted (22-FEB-19 _ . :
Haven, CT, USA 17. HTC - unfinished high-throughput cDMA sequencing

18. ENV - environmental sampling sequences

http://www.ncbi.nlm.nih.gov/Sitemap/samplerecord.html



T‘-"w

(¢ DDB] > %DDBJ
DNA Data Bank of Japan duuéx-;ﬁ
2 &%

The DNA Data Bank of Japan

 Puvodné zahrnovala data predevsim
z japonskych vyzkumu.

* V soucasnosti uzka spoluprace
s ostatnimi databazemi.



http://www.ddbj.nig.ac.jp/
http://www.insdc.org/

canfigurations.

International Nucleotide Sequence Database Collaboration

= The International Nucleotide Sequence Database Collaboration (INSDC) is a long-standing foundational initiative that
operates between DDBJ, EMEL-EB| and NCEI. INSDC covers the spectrum of data raw reads, though alignments and
assemblies to functional annotation, enriched with contextual information relating to samples and experimental

Data type

DDBJ

EMEBL-EBI

NCBI

Mext generation
reads

Seguence Read Archive

Capillary reads

Trace Archive

Annotated sequences | DDEJ
Samples BioSample
Studies BioProject

European Nucleotide

Archive (ENA)

Seqguence Read Archive

Trace Archive

GenBank

BioSample

BioProject

http://lIwww.insdc.org/

http://lIwww.insdc.org/documents/feature-table#7.1.1



http://www.insdc.org/

Primarni databaze proteinu

 Univerzalni databaze:

y2okladiste” sekvenci — sequence repository
Manualné spravovana — curated database

Priklad: GenBank versus RefSeq

<, National Center for Biotechnology Information

S N CBI Mational Library of Medicine Mational Institutes of Health




Primarni databaze proteinu

GenBank RefSeq

Not curated Curated

Author submits NCBI creates from existing data

Only anthor can revise NCEI revises as new data emerge

Multiple records for same loci common Single records for each molecule of major organisms
Eecords can contradict each other

No lmit to species incloded

Data exchanged among INSDC members
Alkan to primary hiteraiure

Proteins identified and linked

Access via NCBI Nucleotide databases

Lmmited to model organisms

Exchsive NCEI database

Akin to review articles

Proteins and transcripts identified and linked
Access via Nucleotide & Protein databases

GenPept - GenBank Gene Products Data Bank

RefSeq - Reference Sequence



A
swisprot Swiss-PROT + TrEMBL

- Swiss-Prot - ,,Curated” databaze zalozena na
Univerzité v Zenevé v roce 1986. Spravovana
Svycarskym institutem pro bioinformatiku (SIB -
Swiss Institute of Bioinformatics).

* Vysoka uroven anotace == vkladano vice sekvenci
nez je mozno manualné anotovat a zaradit do
databaze.

« TrEMBL - Pocitacove anotovana data, odvozena z
kodujicich useku sekvenci v DDBJ/EMBL/GenBank,
ktera ZATIM nejsou zafazena v Swiss-Prot.




A
swisprot  Swiss-PROT + TrEMBL

* Anotace: Funkce
Katalyticka aktivita
Podjednotky
Domeény
Biotechnologicke vyuziti
Sekvencni homologie
Posttranslacni modifikace
Reference atd.

http://lwww.expasy.org/sprot/



Slozené databaze

« Databaze:
Primarni
Sekundarni
Strukturni

Genomove zdroje
Slozené databaze



Slozené databaze

« Slozené (composite) databaze:
Slucuji data z nékolika primarnich databazi.

Eliminace redundantnich dat.

Rlzna priorita zdrojovych databazi podle kvality validace a anotace (eliminace
redundantnich dat z databaze s nizsi prioritou).

A

Swiss-PROT + TrEMBL
suiisprot S"'sS" {



Prdt * UniProt

UniProtKB

Protein knowledgebase

- UniProtKB/Swiss-Prot
UniRef _
Reviewed

Sequence clusters Manual annotation

UniRef100 = UniMES

UniRef30 UniProtKB/TrEMBL Metagenomic

UniRef50 and environmental

Unreviewed
Au tic annotation samples sequences

T T

UniParc - sequence archive
Current and obsolete sequences

T

EMBL/GenBank/DDB., Ensembl, other
sequence resources

2002- spoluprace mezi EBI, SIB a PIR

http:/www.uniprot.org



http://www.ebi.ac.uk/
http://pir.georgetown.edu/
http://www.isb-sib.ch/

’rot © UniProt
UniProtkKB

UniProt Knowledgebase

UniRef
Sequence clusters

UniRef100 @& | Swiss-Prot (557,012)

UniRef20 ,‘i Metagenomic
UniRef50 *@ Manually annotated and environmental
samples sequences

UniMES

and reviewed.

A |TrEMBL (111,425,245) T

e archive

Automatically sequences

annotated and not

reviewed.
isembl, other

2002- spoluprace mezi EBI, SIB a PIR

http:/www.uniprot.org



http://www.ebi.ac.uk/
http://pir.georgetown.edu/
http://www.isb-sib.ch/

UniProtkB - FJUQBGB (LIPL_HUMAN)

Miznlow %, BLAST 1 Format | i Add to basket | (D Histary *# Feedback O Help video B Other tutorials and videos

Proten | Lipoprotein lipase
Gene | LPL

e Featiang viewer

B Featwre table
Omanism | Momo sapéens (Human)

Status M Reviewed - Annotation seore: PPFEE _ Experimental avidance at protein level!

The primary function of this ipase is the Fedrolysis of triglyoerides of circulating chySomicrons and very low density lipoprateirs (VLDL), Binding to heparin sulfate probesgyicans at the
cell surface s vital to the function. The apolipoprotesn, APOCY, acts as & coactivator of LPL activity in the pressnce of lipids on the luminal surfsce of vascular endothelium (By
similarity]), & By smigeny

Catalytic

Triacylghyoerel + Hy0 = diascylglycerol + & carboxylate. & 1 uscaien =

Sites

Feature key Position(s)  Length Description Graphical view Feature identifier Actions

Active site! 159 - 159 1 Mucleephie

Active site’ 183 - 163 1 Charge relay system | ® [ ] .
Activi siti' 268 - 268 1 Chargn relay System

GO - Molecular function’
& apolipoprotein binding # Soerce: BHF-U0L =

]
heparin binding & Sowoe: BHEGL -
= lipoprofein Bpase activity & Source: BF-U0L =
phospholipase activity # Seuos: Bf.UCL -
recRplor Binding & Seure: BF-UCL .

= trighyceride binding & Source: Ensembl
v trighyceride Bpase Bctivity & Sewrme: BHF-UCL -

https:/lwww.youtube.com/watch?v=x9GNm2DLP-U



Sekundarni databaze NA a proteinu

Sekundarni databaze obsahuji informace odvozené z primarnich
databazi ve formé charakteristickych vzorl sekvenci, tj. funkénich
nebo strukturnich motiva ziskanych srovnanim primarnich dat
(sekvenci).

* Vyhledavani ,,vzoru“ charakteristickeho
pro uréitou skupinu proteinu.

 Moznost predikce funkce proteind.




Sekundarni databaze NA a proteinu

 Databaze mohou obsahovat:
Proteinové DOMENY odvozené ze znamych struktur

Proteinové sekvence serazené do SEKVENCNICH
RODIN

CHARAKTERISTICKE MOTIVY odvozené z téchto
sekver 2nich rodin.

LPPNTAFEKAIFYANAADRQDLELFIDD.
IPPNTDFRAIFFANAAEQQHIEKLFIGD
LPPHIKFGVTALTHAANDQTIDIXYIDD!
LPPNIAFGVTALVNSSAPQTIEVFVDDI

[AC]-x—V-x(4)—-{ED}.

This pattern is translated as: [Ala or Cys]-any-Val-any-any-any-any-{any but Glu or Asp}



Sekundarni databaze NA a proteinu

« Sekundarni proteinové databaze:

PROSITE, Pfam, PRINTS, ProDom,
SMART, TIGRFAMS

V soucasné dobé sdruzeny do integrovaneé
klasifikacni databaze proteinu InterPro

http://www.ebi.ac.uk/interpro/

£2 /rlcerpro



Table View ||| Raw Output ||| XMLOutput ||| Original Sequences |||  SUBMIT ANOTHER JOB

SEQUENCE: Sequence 1 CRCG4: BOBAB341813AD2EE LENGTH: 382 aa

InterPro Ricin B lectin

IPRO00TTZ

Domain PFOOS52 g Ricin_B_lectin
|ln:¢1'|’m SM00458 1 - RICIM

2 PS50231 H * RICIN_B_LECTIN
InterPro Ribosome-inactivating protein

IPRO01574

Famity PFOO161 L RIP

|:nmpm SoFSsay | Ribozome_inactivat_prot
Psns

InterPro | picin B-related lectin

IPRO0Z9ST

T SCFSOAT0 ] RicinB_like
|I|'|l:¢1'Pn:|

Psns

InterPro Ribosome-inactivating protein, subdomain 2

IPRO15139

T G3DSA4.10.470.10 |~ Ribesome_inactivat_prot_sub2
|I|'|I:HPII:|

Psns

InterPro Ribosome-inactivating protein subgrou

IPR017989 an sl

Family PROD3Gs | —EEE—EEB SHIGARICIN

|F|'II:~E1'PII:|

Fsns




Sekundarni databaze NA a proteinu

« Sekundarni proteinové databaze:

PROSITE, Pfam, PRINTS, ProDom,
SMART, TIGRFAMS

V soucasné dobé sdruzeny do integrovaneé
klasifikacni databaze proteinu InterPro

« Sekundarni databaze NA
TRANSFAC
JASPAR

http://jaspar.genereg.net/about/



Sekundarni databaze NA a proteinu

JASPAR CORE

The JASPAR CORE database contains a curated, non-redundant set of profiles, derived from published collections of
experimentally defined transcription factor binding sites for eukaryotes. The prime difference to similar resources
(TRANSFAC, etc) consist of the open data acess, non-redundancy and quality.

a JASPAREDH All JASPAR CORE profile stats - x

O Vertebrates
O Plants

Insects
o IE% M O Nematodes
 Sekundarni databaze NA O Fungi
TRANSFAC
JASPAR Urochordates

http://jaspar.genereg.net/about/
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Human Genes and Diszases
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Proteomics Resources

Other Molecular Biclogy Databases

Organelle databases

Plant databases

Immunological databases

Cell biology
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DisPraot - Database of Protein Disorder

2011 NAR Database Summary Paper Category List  ppees

Dockground
DomlIns - Database of Domain Insertions
Nucleotide Sequence Databases EEEEASE E)Sc:tﬁlzluflieni?gii::ﬁbj:fed Maolecular Matians
RNA s_equerlce databases E-MSD - EBI-Macromaolecular Structure Database
Protein sequence databases eF-zite - Electrostatic surface of Functional site
Structure Databases EzCatDB
Small molecules EEEDE
Carbqhyd_rates Gene3D
Nucleic acid structure Genomic Threading Database
Protein structure GTOP - Genames To Protein structures
3D-Genomics HOMSTRAD - Homologous Structure Alignment Database
3DID - 30 interacting domains HotSprint
ArchDB IMGT/3Ds=structure-DE
AS-ALFPS IMOTdb
ASTRAL JAIL
AutoPSI lenalib: Jena Library of Biological Macromaolecules
BANMOKI KineticDBE
BioMagRezBank LFFC
CADEB - Conformational Angles DataBase of Froteins MALISAM
CATH MegaMotifbase
CC+ MMDE
CE ModBase
CoC Central MolMovDB - Database of Macromolecular Movements
ColiSNP o
Columba ﬁ
Consurf-DB RO DI E
CPDB FOBselect

5S4 - Catalytic Site Atlas FDEsum



~I P D= - Protein Data Bank

PROTEIN DATA BANK

PDB

PROTEIN DATA BANK

139187 Biological
Macromolecular Structures
Enabling Breakthroughs in
Research and Education

« Databaze obsahuje experimentalneé ziskané struktury
proteint, nukleovych kyselin a komplexu

informacnich biomakromolekul.

Experimental Method Proteins

X-Ray 116716
NMMRE 10679
Electron Microscopy 1486
Other 215

Multi Method 115
Total 129211

http://www.rcsb.org/pdb/

Nucleic Acids Protein/NA Complex
1917 0972

1237 245




PDB format

PDB File Format

The Protein Data Bank (PDB) format provides a standard representation for macromolecular structure data derived from X-ray diffraction and NMR
studies. This representation was created in the 1970's and a large amount of software using it has been written.

- PDB format — puvodni format databaze.

* Introduction

* Biological Assemblies

+ Dealing with * 1997 — mmCIF (macromolecular

paemamswawe | Crystallographic Information File).
Biological Assemblies

* Molecular Graphics

: Resolaion « Zaznamy jsou v databazi ulozeny v obou
" Structure Factors and formatech a volneé stazitelné.

* Primary Sequences and
the PDE Format

« PDB format — rozeznavan témer vsemi
programy pro praci se strukturami.

http://pdb101.rcsb.org/learn/guide-to-understanding-pdb-data/dealing-with-coordinates



PDB format

The ATOM records present the atomic coordinates for standard amino acids and nucleotides. They
also present the occupancy and temperature factor for each atom. Non-polymer chemical coordinates
use the HETATM record type. The element symbol is always present on each ATOM record; charge
is optional.

Changes in ATOMMHETATM records result from the standardization atom and residue nomenclature.
This nomenclature is described in the Chemical Component Dicticnany
{fip:/ftp wwpdb org/pub/pdb/data/monomers).

Record Format

COLUMNS DATA TYPE FIELD DEFINITION

1L - & Becord name TATOM ™

7 - 11 Integer =erial Atom serial number.

12 - 16 Atom name Atom name.

17 Character altloc Alternate location indicator.

1B - 20 Besidus name resHame Besidue name.

ZZ Character chainID Chain identifier.

zZ2 - 26 Integer readeq Besidue sequence nuxher.

27 AChar iCode Code for insertion of residues.

21 - 3g B=al (3.32) = Orthogonal coordinate=s for X in Angstroms.

28 - 46 Realig.2) ¥ Crthe ATOM 2 CA GLU A 1 64.373 11.709 o60.583 1.00 79.99

40 - =3 femt 23 _ . ATOM 3 C GLU A 1 63.512 10.438 o60.597 1.00 79.31

7 5 B=al (3.32) = Orthao
ATOM 4 0 GLU A 1 63.540 9.685 61.574 1.00 79.23

55 - €c Real (6.2) aEsupancy Cecup A TOM 5 CB GLU A 1 63.805 12.754 59.603 1.00 79.36

f - ee feaiiz.2)  cempFaceer  Tempe ATOM 6 C6 GLUA 1 62.880 13.819 60.228 1.00 78.52
ATOM 7T CD GLU A 1 61.525 13.275 o60.676 1.00 78.50

T TE Lfz=inglal  =lemens El=== ATOM 8 O0E1 GLU A 1 60.915 12.482 59.923 1.00 77.14

o - o lsesing (2] charge chazg ATOM 9 0E2 GLU A 1 61.064 13.659 61.776 1.00 77.48
ATOM 10 H1 GLU A 1 66.078 10.645 o60.914 1.00 20.00
ATOM 11 H2 GLU A 1 65.77M6 10.893 59.265 1.00 20.00
ATOM 12 H3I GLU A 1 66.387 12.177 60.222 1.00 20.00

- — N — I T T o T — I T
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2018-04-04 : 5998 EMDE map entries, 2130 PDB coordinate entries FDBe | RCSBE

EMDataBank

Unified Data Resource for 3DEM http ”emdatabank Org/ One-stop shop for 3DEM deposition and retrieval

o = oo [ | e~ o = e | s |~

Unified Data Resource for 3-Dimensional Electron Microscopy

EMDataBank is a unified global portal for deposition and retrieval of 3DEM density maps, atomic
models, and associated metadata, as well as a resource for news, events, s::ftware tools, data
standards, validation methods for the 3DEM community.

March 19, 2014 RELEASED ON April
9, 2014 singleParticle 9.04 NEW

March 13, 2014 RELEASED ON April
9, 2014 singleParticle 42.04 NEW

Kinetic and Structural Analysis of




C E I—I— E C Stredoevropsky technologicky institut
BRMNO | CZECH REPUBLIC

https://www.ceitec.cz/centralni-laborator-kryo-elektronova-mikroskopie-a-tomografie/cf94

2018-04-04 : 5998 EMDB map entries, 2130 PDB coordinate entries PDBe | RCSB

EMDataBank

Unified Data Resource for 3DEM One-stop shop for 3DEM deposition and retrieval

S A T T
Unified Data Resource for 3-Dimensional Electron Microscopy mm

EMDataBank is a unified global portal for deposition and retrieval of 3DEM density maps, atomic Structures sought for CASP13
models, and associated metadata, as well as a resource for news, events, software tools, data Critical Assessment of Techniques
standards, validation methods for the 3DEM community. for Protein Structure Prediction

(CASP) community experiments aim
to advance the state of the art in
protein structure modeling. The

- - thirteenth CASP round is scheduled
All t entr
Recently released entries recent entries to start on May 1, 2018, The

organizing committee is particularly
keen to include many cryo-EM-
derived structure targets in this

For up-to-date information about map and model challenges, visit challenges.emdatabank.org.

round.

EMD-4289 Read more
PDBe | RCSB JSB Special Issue on
..................................... Outcomes of the CryoEM
Feb. 5, 2018 RELEASED EN April Challenges
4. 2018 singleParticle 3.8A NEW In cellaboration with the Journal of
Human R2TP complex- Structural Biology we are in the
C3symmetry process of producing a special issue

: on the 2016 Map and Model
Martino F, Munoz-Hernandez H, Challenges, with Wah Chiu and

Raodrinoner CF. Pear 1H. I lorca O P T ST T N



I CEITEC | oo

SOIN NVLLL

https://www.online.muni.cz/vite/4724-
kryo-elektronovy-mikroskop-nahlizi-do-
nitra-bunek

,»Vysoké rozliSovaci schopnosti mikroskopu také kladou specialni pozadavky na prostory, ve
kterych miize byt takovy mikroskop umistén. Expozice vzorku trva kolem jedné vteriny, kdy
se nesmi vzorek ani pristroj pohnout byt o desetinu nanometru (10'° m). Sebemensi vibrace
béhem expozice by totiz znemoznily presna meéreni. Pristroj vysoky ¢tyri metry vazici 2000
kilogramii a vyzadujici napéti 300 kilovolti musi proto byt umistén ve specialné
postavenych prostorech s odd€lenymi zaklady, které izoluji mikroskop od vibraci celé
budovy. Navic, mistnost musi byt izolovana od jakychkoli rusivych elektromagnetickych
poli. Proto ani nemohou jezdit v blizkosti budovy s mikroskopy tramvaje ¢i trolejbusy, které
by zptisobovaly silné vibrace a narusovaly elektromagnetické pole a elektronovy svazek

v mikroskopu.*
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QuadBase
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SICOR - Structural Classification Of RMN&
Vir-Mir db



NDB - Nucleic Acid Database

NUCLEIC ACID A Portal for Three-dimensional Structural Information about Nucleic Acids
DATABASE As of 3-Apr-2018 number of released structures: 9431

Welcome to the NDB

The NDB contains information about experimentally-determined nucleic acids and complex assemblies.
Use the NDB to perform searches based on annotations relating to sequence, structure and function, and to download, analyze, and

learn about nucleic acids.

Search Structures

Search DNA
Search DNA and its complexes

Search RNA
Search for RMNA structures in the NDBE
archive or in the Non-Redundant list

Advanced Search

Search for structures based on
structural features, chemical features,
binding modes, citation and
experimental information

Featured Tools

RNA 3D Motif Atlas, a representative
collection of RNA 2D internal and hairpin
loop motifs

Mon-redundant Lists of RNA-containing
3D structures

Lol

RNA Base Triple Atlas, a collection of J“*--qﬁ ‘l\D' »
motifs consisting of two RNA basepairs o

WebFR3D, a webserver for symbolic
and geometric searching of RNA 3D structures

R3D Align, an application for detailed nucleotide to nucleotide
alignments of RNA 3D structures

http://ndbserver.rutgers.edu/




I e

Introduction to
Nucleic Acids

Definition of terms

NA Highlights from
PDB-101

Paper Models

Musical Atlas

The Plain Melody
for BDF062,
Strand A(CGCTGG)

A Portal for Three-dimensional Structural Information about Nucleic Acids
As of 3-Apr-2018 number of released structures: 9431

About NDB Standarc’s| Education |'|':mls Software Download
R ——

INTRODUCTION

DMA can be represented in a variety of ways, which can provide different visual perspectives of
molecular structure.

DNA can also be aurally represented when a correspondence is created between the bases and
musical notes, as seen in Dr. David Deamer's earlier work DNA Suite (1983).

This Musical Atlas presents an aural representation of the B-DNA molecules without mismatches,
drugs, or modifiers that were contained in the NDB as of July 25, 1996,

This atlas follows a newly created pattern. For each structure, there is a "Plain Melody,” which follows
a simple algorithm to highlight the structure's sequence, and a "Composition,” which follows a more
complicated algorithm that features the base pairing of the structure.

These algorithms contain rules for determining the meter and rhythm for each piece.

In each case, the notes are assigned to each base as follows:

Adenine | A | Cytosine C
Thymine E | Guanine |G

These are found within the range a to g*.

Each base of the asymmetric strand is given one note. The strand is read 5" to 3".

Thymine was assigned to E so that the four bases would fall into an a minor seventh chord.

http://ndbserver.rutgers.edu/




NUCLEIC ACID A Portal for Three-dimensional Structural Information about Nucleic Acids
DATABASE As of 30-Mar-2016 number of released structures: 8073

Introduction to About NDB Standards | Education | 1 ols Software Download
Nucleic Acids S

DNA

NA nghhghtﬁ from Download this PDF to build one .cnmplete Furn of a DNA dquble helix, with the major and minor grooves
labeled. Choose from a schematic model with space to fill in the names of the bases and a detailed model
PDB-101 : )
that shows all the atoms in each nuclectide.

( Paper Models 4

Musical Atlas

Build a Paper Model of Dengue Virus

www.resb.org « info@rcsb.org

This paper model of PDB entry 1k4r

shows the virus magnified by 1,500,000 To build the dengue For more information Ta learn about dengue

times. The RNA genome, which virus, cut out the protein about dengue virus, see fever, see the National

contains 10,649 nudleotides, can be structure below and fold the RCSB PDB's Molecule Institute of Allergy and

gapi along the dotted lines. af the Month at Infectious Diseases’ site at
Then tape or glue the dx.doi.org/ www.niaid.nih.gov/

flaps into place to form 10.2210/rcsb_pdb/ topics/denguefever/

of the structure. an icosahedron. mom_2008_7
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Mucleotide Sequence Databases

RMA sequence databases EBI, NCBI _ genomOVé

Protein sequence databases

Structure Databases data béze

Genomics Databases (hon-vertebrate)
MGD - Mouse Genome Database
TIGR Gene Indices

Genome annotation terms, ontologies and nomenclature
Taxonomy and identification

General genomics databases

Viral genome databases

Prokaryotic genome databases

Unicellular eukaryotes genome databases

Fungal genome databases

Invertebrate genome databases




Vyhledavaci systémy

* Nutnost organizovaného ukladani a
skladovani dat.

* Nutnost prohlizeni a analyzovani
ulozenych dat.

Databaze je urcita usporadana mnozina informaci
(dat) ulozena na pameétovém mediu.

V Sirsim smyslu jsou soucasti databaze i
softwaroveé prostredky, které umoznuji manipulaci
s ulozenymi daty a pristup k nim.


http://cs.wikipedia.org/wiki/Soubor:Wikipedia-logo.png

Vyhledavaci systémy G

* Textoveé vyhledavani v databazich
NCBI — Entrez

http://www.ncbi.nim.nih.gov/gquery/

Enitrez 1s the mtegrated, text-based search and retrieval svstem used
at WCEI for the major databases, including PubMed, Nucleotide and

Protein Sequences, Protein Structures, Complete Genomes,
Taxonomy, and others.

http://www.ncbi.nim.nih.gov/books/NBK3837/



http://en.wikipedia.org/wiki/File:Entrez.svg

P b d N Welcome to PubMed
u e ig{:" .I"F PubiMed COI‘I‘IPI‘iSES more than 19 million citations for biemedical

N articles from MEDLINE and life science journals. Citations may
1.5, Mational Library of bMedicine B include links to full-text articles from PubMed Central or publisher

Mational Institutes of Health RN

Search NCBI databases

dengue virus Search

Literature

759 PubMed: scientifi medical abstracts/citations 13 Me SH: ontology used for PubMed indexing
L{ PubMed Central: fyfl-text journal articles 273  Books: books and reports
50 ooks, journals and more in the NLM Caollections 26 Site Search: NCBI web and FTP site index
Health
18  PubMed Health: clinical effectiveness, disease and drug reports 1 ClinVar: human variations of clinical significance
3 MedGen: medical genetics literature and links 12 OMIM: anline mendelian inheritance in man
426 dbGaP: genotype/phenotype interaction studies
Organisms

1 Taxonomy: taxonomic classification and nomenclature catalog



EBI Search

Examples: VAV HUMAN , tpb3 , Sulston ...

What is EBI Search?

EBI Search [1, 2, 3, 4] is a scalable text search engine that provides easy and uniform access to the biological data resources hosted at the European Bioinformatics
Institute (EMBL-EBI).

The data resources in EBl Search include: nucleotide and protein sequences at both the genomic and proteomic levels: structures ranging from chemicals to macro-
molecular complexes; gene-expression experiments; binary level molecular interactions as well as reaction maps and pathway models; functional classifications;
biological ontologies; diseases; and comprehensive literature libraries covering the biomedical sciences and related intellectual property.

EBI Search, based on Apache Lucene, presents search results that are up-to-date with the data resources and provides an easy inter-domain navigation via a network of
cross-references_ It can be accessed over the web or programmatically using the RESTiul Web Services interface. This allows its search and retrieval capabilities to be
exploited in workflows and analytical pipe-lines. For more information you can have a look at the help & documentation section.

EBI Search is developed and maintained by the Web Production team in collaboration with all the data providers at the EMBL-EBI. For any feedback, please use our
support & feedback page.

https://www.ebi.ac.uk/ebisearch/overview.ebi/about



Vyhledavaci systémy

* Vyhledavani podobnosti sekvenci

Textové vyhledavani muze selhat (hedostateéna
anotace).

Vyskytuje se shodna nebo podobna sekvence
v databazi? (ldentifikace mozné funkce na zaklade
homologie.)

Specializované nastroje (algoritmy) pro
,serazeni‘ (alignment) sekvenci.

LPPNTAFEAIFYANAADRODLELFIDDAPEPAATFVGNSEDGVREL- -FTLNSEGGEIRIE
IPPNTDFRAIFFANAAREQOHIEKLFIGDSQEPAAYHELTTRDGPRE- -ATLNSGNGEIRFE
LPPHIEKEFGVTALTHAANDOQTIDIYIDDDPEPAATFEGAGAQDONLGTEVLDSGNGRVRVI
LPPNIAFGVTALVNSSAPQTIEVFVDDNPERPAATFOQGAGTOQDANLNTQIVNSGEGEVRVY
lPPn-aFg---lanaad-QtiklfidD-p-PAAtfkgag-----1l-t-tlnSgnGkiRve

ASANGRQEATDARLAPLSAGD TVWLGWLGAEDGADADYNDGIVILQWEIT
VEVNGEPSATDARLAPINGEESDGSPFTVNFGIVVSEDGHDSDYNDGIVVLOWPIG
VMANGRPSRLGSRQVDIFEEKS YFGIIGSEDGADDDYNDGIVFLNWPLG
VIANGEPSKIGSRQVDIFEEKT YFGLVGSEDGGDGDYNDGIAILNWPLG
veaNGrpSat--R---ifkks tvyfGivgsEDGaDaDYNDGIvVviLgWFEig




Shrnuti

Vyrazny narust mnozstvi biologickych dat
vede k nutnosti jejich organizovaneho
skladovani a analyzovani (databaze).

Instituce pro spravu dat a vyvoj nastroju pro

analyzu: EBI/NCBI/DDBJ

Zakladni rozdeleni databazi:
primarni/sekundarni/strukturni databaze

Textové vyhledavaci systémy/ alignment




