Query tools
at NCBI and EBI
Entrez; EB-eye

In the broadest sense, a DATABASE is anything

that stores data. @

A database is generally a collection of
RECORDS, each of which contains one or more
FIELD.

Aside from the ability to store data, a database
also provides a way for other computer
programs to quickly retrieve and update desired
pieces of data.
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NCBI - Entrez

Entrez is an integrated search and
retrieval system that provides access to
all databases simultaneously with a
single query string and user interface.

Nearly all search boxes that appear on
the NCBI site access the Entrez

system.




One of the most powerful features of the
Entrez system is the integration of the
data so that relationships between
records can easily be explored.

There are two types of relationships
estabilished in Entrez:

HARD LINKS
NEIGHBORS

HARD LINKS: reciprocal links between
databases established from the records
themselves.

For example, molecular records such as sequences or structures are linked to the
PubMed citations where these data were reported. The literature citation has the
reciprocal links back to the molecular databases. PubMed citations are linked to the
full-text article in PubMed Central. Databases such as UniGene or Gene that gather
TogetZer' many records from different sources have links back to their source
records.

NEIGHBORS: are established automatically for
many Entrez databases by computing on the
data in the records.

For example, related sequences are identified through similarity searches with the
BLAST algorithm; related PubMed citations are determined by an algorithm that
compares information rich words and phrases in the abstracts.




The Entrez search interface features powerful options for
constructing precise searches and managing results.

Options include:
popular configurable Limits and preset filters to help focus on
specific kinds of results

Advanced Search interface that facilitates constructing more
sophisticated queries.

Other useful Entrez features include Search History with
access to recent results and a Clipboard where search results
can be saved temporarily.

Not only this interconnectivity enhances navigation and allows
search results to be quickly focused or expanded.

NCBI - Entrez

GLYCERALDEHYDE-3-PHOSPHATE
DEHYDROGENASE (GAPD)

The protein catalyzes an important energy-
yielding step in carbohydrate metabolism, the
reversible  oxidative  phosphorylation  of
glyceraldehyde-3-phosphate in the presence of
inorganic phosphate and nicotinamide adenine
dinucleotide (NAD).

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

AND: To 'AND’' two search terms together instructs
Entrez to find all documents that contain BOTH
terms

OR: To 'OR' two search terms together instructs
Entrez to find all documents that contain
EITHER term.

NOT: To 'NOT two search terms together instructs
Entrez to find all documents that contain search
term 1 BUT NOT search term 2.

Entrez processes all Boolean operators in a left-
to-right sequence.

The order in which Entrez processes a search
statement can be changed by enclosing individual
concepts in parentheses.

The terms inside the parentheses are processed
first as a unit and then incorporated into the
overall strategy.




EXCERCISE

Search for GLYCERALDEHYDE-3-PHOSPHATE
DEHYDROGENASE (GAPD) entries in:

1.ALL ORGANISMS

2.PRIMATES

3.HUMANS

4 PRIMATES EXCLUDING HOMO SAPIENS

EXCERCISE

SEARCH FOR ARTICLES ON
1.gapd AND Drosophila melanogaster
2.gapd NOT human

3.gapd AND (human OR Drosophila
melanogaster)




EBI - EB-eye

European Bioinformatics Institute | Homepage | EBI =)
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European Bioinformatics

EMBL-EBI

= Data Resources &Tools

EMBL-BANK Genomes Gene Expression Uiterature Sequence Similarity & Analysis
UniProt Nucleotide Sequences Molecular Interactions = Taxonomy Pattern & Motif Searches
Gene Expression » Protein Sequences Reactions & Pathways * Ontologies Structure Analysis

Ensembl Macromolecular Structures = Protein Families Patent Resources * Text Mining

InterPro Small Molecules Enzymes Downloads

PDBe Web Services

= About the EBI

Research
PhD Studies

Training

Industry Support
Group & Team Leaders
EBI Funders

= EBI Hosted Project Websites

1000 Genomes
BioCatalogue
BioSapiens
E-MeP

EGA

ELIXIR
EMBRACE
EMERALD

Tucows IGM~ CNRv STAMPA~ TYPO3Icaro Virgilio Mail Google Calendar Dizionari v

Institu... €3 -

B ETEITI o
Sﬁm All Databases Enter Text Here [

Advanced S

EBIGroups | Training Industry Help

European Bioinformatics Institute

= Latest News 8
User Support New portal for plant genomics will support research into
EBI Mission improved crops.
eople 08 October 2009
Events at the EBI Today sees the launch of Ensembl Plants - a freely available web
Genome Campus Events resource for plant genomics research ~ by EMBL-EBI, in partnership

with the Cold Spring Harbor Laboratory, USA. Ensombl Plants alows
resoarchors worldwide to acooss and visualise the results of
genome-scale experiments in diforont plant spocies and will make it
easier for scientists to improve the productivity and health of crops.
more

How 1o Find us

= Research Highlights
ENFIN ang

FELICS Research takes us a step closer to longer, healthier lives 1
IMPACT 2 October 2009

INSDC Scientists have shown that genetically manipulating a key molecular

LRG pathway in mice can mimic the longevity effects of a calorie restricted

5 diet. The research, a collaborative effort that inchudes researchers at

SYMBIOmatics the EMBL-European Bioinformatics Institute, is published today in the

journal Science and holds promise for drug treatments for age-related
diseases ... more

://www.ebi.ac.uk
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EBI European Biotechnology Institute
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EB-eye Search

EB-eye allows the user to search globally
across all EBI databases (or individually in
selected resources by using an Advance
search) in a very simple and semantically
uniform manner.

http://www.ebi.ac.uk/
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ukfebisearchfsearch.ebizdb=allebi
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Search for gapd in All the EBI | EBI

All Databases

EBI Groups

Training Industry

Reset (@ Give us
- G0 cvanced Searcn  feedback

site Index B &

Search for gapd in All the EBI

» Expand all v Collapse all

» Genomes

» Nucleotide Sequences

» Protein Sequences

» Macromolecular Structures

» Small molecules

» Gene Expression
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Refine your search:

» Molecular Interactions 13
» Reactions & Pathways 2
» Protein Families 0
» Enzymes 0
» Literature 163
» Ontologies 0
» EBIWeb Site 0

Search for gapd in All the EBI

with the following keywords

Refine

Terms of Use ¢ EBIFunding ¢ Contact EBI ¢ @ European Bioinformatics Institute 2010. EBI is an Outstation of the European Molecular Biology Laboratory.

AND - (default) meaning that terml AND term2 must exist in
the searched documents,

OR - meaning that either terml OR term2 must exist.

NOT - meaning that term must not be present in any of the
displayed documents (e.g. excludes documents containing the

terml).

+ '+terml' - The document must contain the terml.

- '-terml' - Prohibit operator: The document must not

contain terml.

'*' - as in 'gluta™' (glutacin, glutamate, glutamic, etc.)

'?' -asin 'b?nd' (bind, bond, band, etc.)
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2 AllDafabases Vvl 0apd AND homo sapiens RESGL AL @ive us
it A Databases _v]oand p Go Nt W edback

EBI

Training Industry utUs Help Site Index B

Search for gapd AND homo sapiens in All the EBI

{» Expandall |(v Collapse all

(» Genomes 18 ‘ (» Molecular Interactions
/» Nucleotide Sequences 73 ‘ (» Reactions & Pathways
(» Protein Sequences 4 (» Protein Families

(» Macromolecular Structures 1 ‘ (» Enzymes

(» Small molecules 0 ‘ (» Literature

(» Gene Expression 1 (» Ontologies

{» EBIWeb Site

Refine your search:
Search for gapd AND homo sapiens in All the EBI

with the following keywnrdsl Refine

o EB-¢)
$ 24 All Databases

v | gapd AND homo sapiens Go Reset @ Giveus

wced Search

Tools oups Training Industry ! 5 Site Index [

Search for gapd AND homo sapiens in All the EBI

(» Expandall | (v Collapse all

v Genomes

DGva

Database of Genomic Variants Archive
EGA

The European Genome-phename Archive
HGNC

HUGO Gene Nomenciature Committee
LRG

A stable genomic reference framework for describing sequence variations

Ensembl

Selected enkaryotic genomes

Ensembl Genomes

Non-vertebrate genomes of high scientific interest
Integrg

Compieted genomes and proteomes

@
v

Molecular Interactions 0

0 > Reactions & Pathways 0

v

o
¥

Protein Families 0

0 » En; es 0

Literature 0

o
v

Ontologies 0

v

v)

EBI Web Site 0

v Nucleotide Sequences
INSDC Project

INSDC Project records from the European Nucleatide Archive

ASTD

Database of ahernative spiice events and transcripts of genes from human,

mouse and rat.

EMBL-Bank

Europe’s primary nucieotide sequence resowrce
EMBL-Bank {(Coding Sequence)

Coding Sequences in EMBL-Bank

Sequence Read Archive (SRA)

Next generation sequencing raw data repository from the Enropean Nucleotide

Archive

» Protein Sequences

73

44

29
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Query tools

SRS
SRS6 at EBI (http://srs.ebi.ac.uk/)

Sequence Retrieval System

SRS is a multi-database retrieval system developed
by Thure Etzold and commercialized by LION
bioscience AG. It is free for academic use.

SRS is available on many sites and can be
implemented on a server in our own labs.

SRS interface is more powerful but also more
complex than Entrez.
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What can we do with SRS?

> perform simple and complex queries across one or

several databases
> view your results in different formats
» create your own views for your results
» save results to file or to a browser
» launch applications on results
» link results to different databases

.. http://srs.ebi.ac.uk

—

SRS
Quick Text Search Search Tips
:{mi ,e:qu Find : | Nacestces BE T
TR T =
News and Announcements Search Tips
omline ssarchable heip. Important announcements:
= 7 0508 E
‘osk n cur SRS@EBI FAQ 07.03.03 EMBL Release 101 is now on-iine

for 2nSwers to commonly
2sked questions

Please Note- Susday 23rd August

services wil be unavailable due to esser
Linking to SRS? Sundzy 23rd August. Aoviogies

- Please read our Linking to

SRS guice for mportant

irfor—2tcn regarding irking

15 ur SRS server

Public SRS servers information in formats compatible with popular ctation 3
woridwide software. In 20dition 1o the existing MEDLUINE XM, |

Paste in 2 st of sequence ID's. The fist must de of the format DATABASE:ID. e g.
EMBL-ABD46566 or UNIPROT: 104K_THEAN. For more details see the wiki.

Ensurs each entry & 00 2 single ine and That the Gatad2se(s) exists on this server. Multisie
databases can be searched simuitanecusly. There is 2 masimum Eimit of 500 ID's.
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[(EMDL DMDLCON EMDLCDS ) -allsexs:gapd*]

Query
found 17189 entnes

EMBL:CVB63845

selected results
only
9 unselected results
only

EMBLICVB63859
EMBLICX832050
EMBLICXB835656
EMBLICX835727
EMBLICXB835789
EMBLICX835804

T —
Result Sptons EMBL:CX835869

Launch analysis tool:
NCBIBLASTN -~ [

Show tools relevant to
these

results: =

1nk ¢t sodatod

EMBL:DN136417
EMBL:DN136464
EMBLIDN136545
EMBLIDN137056
EMBLIDN137423
EMBLIDN137768
EMBLIDN138635

x |+

Views Databanks

Quick Search __ Library Page _Query Form Tools Results
[

Apply Options to:

O selected results only
® unselected results only

Result Options
Launch analysis toal:
NCBI BLASTN

Show tools relevant to these

results:

Link to related information:
Save results: m

Display Options

View results using:

{{[{EMBL EMBLCON EMBLCDS}-alltext:gapd®] & [{EMBL E

Query <l

| 22

found 223 entries

EMBL:CP0O01958
EMBL: CPO02040
EMBL:GU253312
EMBL: GU253313
EMBL: 41986320
EMBL: AU077138
EMBL:BE122777
EMBL:BG319529
EMBL:BY999181
EMBL:BY999361
EMBL:BY999466
EMBL:BY999702
EMBL:D83811
EMBL:DN989229
EMBL:RB88358
EMBL: TO3668
EMBL:T11093
EMBL:T11122
EMBL:T11155
EMBL:T15588
EMBL:T15627
EMBL:T15675
EMBL: T15682

EMBLSeqSimpleView v EMBL:T15704
EMBL:BGS77528
Show | 30 v | results -
EMBL:CYB64676
per page

EMBL: CY865740

Printer friendly view []

Apply Display Options

OO0O0O00000OOoOoO0O0OOOoooooooooooooooo

a

5]

EMBL: CY868857
EMBL: CY863964
EMBL:CY871743

foentriesinpage [ {113
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Where to study

NCBI Entrez Help

EBI EB-eye Help

EBI SRS Help Center
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