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THE BIOTECH ROLLER COASTER
It has bean a bumpy rde for blotach investors as stocks have
gyrated frem stunning highs fo e|1ual stunning lows in recent
maonths, &nd that kind of volatility lsn't likely to and soon.
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1866 Experimentos de Mendel

1871 Descoberta dos acidos nucléicos

1930 Introducéo da palavra genoma

1944 DNA material genético em todos o0s seres vivos

1951 Primeira proteina (insulina) sequenciada (Fred Sanger)

1953 Dupla hélice do DNA (Watson & Crick)

1960s Elucidacdo do codigo genético

1977 Sequenciamento do DNA (Fred Sanger)

1986 Sequenciamento do DNA automatizado

1995 Primeiro genoma de bactéria sequenciado (Haemophilus
influenza)

1993 Google

1999 Primeiro cromossomo humano sequenciado
(cromossomo 22)

2000 Genomas Drosophia / Arabidopsis / Xylella

2001 Genomas humano e camundongo

2003 99% genoma humano

2004 Metagenémica (Environmental genomics)

2005 Sequenciar um genoma de procarioto por US$1 000.

2007 DNA de James Watson sequenciado

2009 Sequenciar seu proprio genoma por US$ 50 000.
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MAS PORQUE EU FACO SEQUENCIAMENTO?
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Poplar Genome Sequenced and Published;
Model Crop for Biofuels




Total de Projetos no GOLD (dominios da vida)

BACTERIA :
38,872 L —
40.000 Il ARCHAFA EUKARYA :

B BACTERIA 9,324
B EUKARYOTE S
30,000 B VIRUS

Il METAGENOMIC

20.000

B Medical
B Human Pathogen

B Human
Microbiome
Project (HMP)

B Environmental
B Agricultural

B Tree of Life

B Biotechnological
B All Other

Relevancia dos Projetos
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https://gold.jgi-psf.org/statistics
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NTAGEM DE GENOMAS

_— Fragmentos (enzimas de
restricao) que serao clonados

|
ﬂﬁ:f{f(((‘{a_f’i’ e sequenciados

GCATTTCGAGTTACC TEEACARCCAGTG GCTTGATTEECCARTARTAGTATAT

COAGTGETACTGAGEACECARGAGGCTTGA

Segéncias Continuas Alinhadas

GOATTICGAGTTACC THGACARCCAG TS G TR THAGGACGCARGAGGE TTGATTEGECARTAATAG TATAT

Sequéncia Final Consenso



GENE X GENOMA

N~

Genoma . ;/“\ N A\ 2
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Cromossomo

DNA
Gene Gene
Sequéncia

ATTCTAATTTAAACTATTCTCTGTTCTTTCATGGGGAAGCAGATTTGGGTACCACCCAAGTATTGACTCACCCATCAACAACCGCTATGTATTTCGTACATTACT



TTCATACTTGGTTAAGACCTTTACAAGCCGACCAACGTGGTGACAGTGTCGTCCTTTA
CGCACCGAATCCCTTTATCATTGAATTAGTAGAAGAGCGATACTTAGGACGTCTTCGG

ATGQGAATCTTGGTCCCGTTGCCTGGAACGTCTTGAAACTGAATTCCCGCCAGAAGATG

TTCATACTTGGTTAAGACCTTTACAAGCCGACCAACGTGGTGACAGTGTCGTCCTTTA
CGCACCGAATCCCTTTATCATATTGAATTAGTAGAAGAGCGATACTTAGGACGTCTTC
GGGAATTGTTATCCTATTTCTCAGGAATACGTGAAGTAGTCCTTGCAATTGGCTCACG
ACCTAAAACAACAGAACTACCCGTACCAGTAGACACTACAGGACGTTTGTCTTCAACA
GTCCCATTTAACGGAAATCTCGACACACACTATAACTTTGATAATTTTGTTGAGGGAC
GAAGCAATCAACTCGCTCGTGCTGCAGCTTGGCAAGCGGCACAGAAACCGGGAGACCG
TACTCACAACCCTCTATTGCTCTATGGTGGGACTGGTTTGGGTAAAACCCATTTAATG
TTTGCTGCAGGTAACGTAATGCGGCAAGTAAACCCAACTTATAAAGTAATGTATCTTC
GTTCGGAACAGTTTTTCAGCGCCATGATAAGAGCGTACAAGATAAAAGTATGGATCAT
AAGGGTAAAACCCATTTAATGTTTGCTGCAGGTAACGTAATGCGGCAAGTAAACCCAA
CTTATAAAGTAATGTATCTTCGTTCGGAACAGTTTTTCAGCGCCATGATAAGAGCGTA
CAAGATAAAAGTATGGATCATAAGGGTAAAACCCATTTAATGTTTGCTGCAGGTAACG
TAATGCGGCAAGTAAACCCAACTTATAAAGTAATGTATCTTCGTTCGGAACAGTTTTT
CAGCGCCATGATAAGAGCGTACAAGATAAAAGTATGGATCATAAAACGTAATGCGGCA
AGTAAACCCAACTTATAAAGTAATGTATCTTCGTTCGGAACAGGGTAAAACCCATTTA
ATGTTTGCTGCAGGTAACGTAATGCGGCAAGTAAACCCAACTTATAAAGTAATGTATC
TTCGTTCGGAACAGTTTTTCAGCGCCATGATAAGAGCGTACAAGATAAAAGTATGGAT
CATAAAACGTAATGCGGCAAGTAAACCCAACTTATAAAGTAATGTATCTTCGTTCGGA
ACAAAAACGTAATGCGGCAAGTAAACCCAACTTATAAAGTAATGTATCTTCGTTCGGA

- e~




A evolucao da técnica...




ABI 3700 Applied Biosystems - ~150.000 bases/dia

3730 — Applied Biosystems —~1.000.000 bases/dia




roche-applied-science.com

Length

Really

Matters

454 — Roche —~100 M bases/7,5 h

TCQuUE TN

SOLiD — Applied Biosystems —
~3 000 M bases/corrida/ 6 dias (3 bilhGes)

Solexa — Illumina — ~2 000 M bases/corrida /6,5 dia (2 bilhdes)



TSMS — Helicos — ~1 000 M bases/hora (1 bilhdo = 1Gb)
True Single Molecule Sequencing

QUER SEQUENCIAR SEU GENOMA?



O que fazer com a informacao:

1953-2003

3% Producao de Informacoes

.

% Sequenciamento de DNA

ABI 3700 Applied Biosystems




BIOINFORMATICA

A bioinformdtica consiste no desenvolvimento de
meétodos computacionais, matemadticos e estatisticos

para organizar e analisar informagbes bioldgicas em
grande escala e de maneira integrada.

Organizacao

e Armazenamento

Visualizagao

e Analise

——Y - Bancos de Dados Biologicos

- Ferramentas computacionais

- Compreensao do significado biologico




BANCO DE DADOS BIOLOGICOS

Nucleotideos :

— International Collaboration
 NCBI(EUA), EMBL(Europa), DDBIJ (Japao)

— Organismo-especifico
e http://flybase.org/
e http://poultry.mph.msu.edu/

* http://www.maizegdb.org/

e http://rice.plantbiology.msu.edu/

e http://www.yeastgenome.org/

* http://soybeangenome.siu.edu/

e http://www.ornl.gov/sci/techresources/Human Genome/ho
me.shtml



http://flybase.org/
http://poultry.mph.msu.edu/
http://www.maizegdb.org/
http://rice.plantbiology.msu.edu/
http://www.yeastgenome.org/
http://soybeangenome.siu.edu/
http://www.ornl.gov/sci/techresources/Human_Genome/home.shtml

BANCOS DE DADOS MUNDIAIS

Japan
CIB/NIG

INSDC

(
> NCBI

USA
NCBI/NLM

Europe
EBI/EMBL

Sequéncias de > 300,000 espécies
genoma completo de > 1,500 organismos.



BANCOS DE DADOS MUNDIAIS

= NCBI

National Center fo

Resources

NCBI Home

All Resources (A-Z)
Data & Software
DNA & RNA
Domains & Structures
Genes & Expression
Genetics & Medicine
Genomes & Maps
Homology
Literature

Proteins

Sequence Analysis
Small Molecules
Taxonomy

Training & Tutorials

Variation

Search All Databases

Welcome to NCBI Popular Resources

The National Center for Biotechnology Information advances science and BLAST

health by providing access to biomedical and genomic information. Bookshelf
Gens

More aboutthe NCBI | Mission | Organization | Research | RSS Genome
Nucleotide
QMM
Protein

Genome e

Find a hom

Obtain the fi
Design PCH

Seeall

European Bioinform

= About the EBI = Events

Research User Support Conference: Bridging the
PhD Studies EBI Mission 27-29 October 2010 mor:
(accepting applications) People Reagistration closes § Oc
Training Events atthe EBI EBI Open Day

Industry Support Genome Campus Events 02 Nov 2010 more
Group & Team Leaders How to Find us Registration closes 4 Oc
EBI Funders Jobs EMBO Practical Course C|

determination and analysis:
6-10 Sep 2010 more
Registration closes 23 Ji

Hands-on trainina at EBI -

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

Banco de dados americano de seqliéncias de DNA e proteinas.
EBI http://www.ebi.ac.uk/

Banco de dados europeu de seqiiéncias de DNA.
DDBJ http://www.ddbj.nig.ac.jp/
Banco de dados japoneés de seqliéncias de DNA.

Troca de informacoes s

Motice

0 Database Search

Termination of a part of DDE.J services (February 3, 2010)

Atualizacoes diarias

IDBs Taxonomy Site Search

Contact Lz b Japanese

D Genome Analyses

getentry

Diata retrieval by acceszsion numbers, stc.

ARSA

All-round Retrieval of Sequence and &nnotation

TXSearch

Retrieval of unified taxonomy database

Homology Search
BLAZT

DDBJ Vector Screening System

D Phylogenetics

Clustall!

hultiple aliznment and Tree—making

GlB

Genorme information broker
GIB-V

GIB for Viruses

GTPS

Reannotation of bacterial eenomes using a new common
protocal

GTOP

Genome to protein structure and function

D Next Generation Sequence Analysis

DDBJ Read Annotation Pipeline

High—throughput data amalysiz of next generation sequence
data (Login I is required)

0 Submission of Gene Exerea;iun Data n Protein Database and Structure




National Center for Biotechnology Information (NCBI)

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

% N‘ Bl Search All Databases -
Matiocnal Center for Clear

Bictechnology Information

Resources

NCBI Home

All Resources (A-Z)
Data & Software
DMA & RMA
Domains & Structures
Genes & Expression
Genetics & Medicine
Genomes & Maps
Homology
Literature

Proteins

Sequence Analysis
Small Molecules
Taxonomy

Training & Tutorials

Yariation

Welcome to NCBI Popular Resources
The Mational Center for Biotechnology Information advances science and BLAST
health by providing access to biomedical and genomic information. Bookshelf
Gene
More about the NCBI| Mission| Organization| Research| RSS Genome
Mucleotide
OmMIM
Genome Protein
PubChem
. PubMed
1000 prokaryotic genom.es are. PubMed Central
now completed and available in SNP
the Genome database.
1l 1 2 3 4 HCBI Hews

Discovery Warkshop
How To... 09 Aug 2010
Atwo-day MCBI learning

Determine conserved synteny between the genomes of two organisms workshop will be held on the NIH

Find a homolog for a gene in another organism

Obtain the full text of an aricle Selected Structures, Taxonomy on
Design PCR primers and check them for specificity Wikipedia

Jul 2010

Seeall . The June MCBI Mews is available
nnthe Rnnkchalf
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FERRAMENTAS

—
<> NCBI

(G

Entrez, The Life Sciences Search Engine

HOME

SITE MAF PubMead |

All Databases

ENTREZ: ferramenta

Human Genome | GenBank | Map Viewer BLAST

Search across databases |

PubMed: bicmedical lite

PubMed Central: free,

Site Search: NCEI web

Mucleotide: Core subsd

'—’W—_ EST: Expressed Sequen
EU' GSS: Genome Survey S
e i

| ALK, Protein: sequence data

Il! Genome: whole genomd

Structure: three-dimen

|[ 6o |[Clear] 1l

Welcome to the Entrez cross-database search page

de busca do banco de
dados do NCBI

i

& NCBI

Publed ¢r

US Mational Library of Medicine

Mational Institutes of Health

Show additional filters

Text
availability

Abstract available
Free full text available
Full text available

Publication
dates

5 years
10 years
Custom range

Species
Humans
Other Animals

Article types

Clinical Trial

Resources [+

How To ¥

Publed ~ | Neilan BA

Sign in to NCBI

|

EJRSS Save search  Advanced Help
Display Settings: [»] Surmmary, 20 per page, Sorted by Recently Added Send to: Filters: lManage Filters
Results: 1 to 20 of 190 45 free full-text articles in _

Pageof‘lD Mext = Last=»

[]Cyanobacterial foxins: biosynthetic routes and evolutionary roots

1. Dittmann E. Fewer DP. Neilan BA.
FEMS Microhiol Rev. 2012 Sep 15. doi: 10.1111/1574-6976.12000. [Epub ahead of print]
PMID: 22978321 [PubMed - as supplied by publisher]

Belated citation

PubMed Central

Genetic diversity, morphological
uniformity and polyketi [PLoS One. 2012]

Investigation of the biosynthetic potential
of endophytes in traditi [PLoS One. 2012]

N Lo il oulo

PubMed: artigos

cientificos

Taxonomy
Browser

PubMed Nucleotide Protein Genome

Search f0r| as | complete name v lock -
Ievels using filter: | none v

The "Token set” option returns longer names that include the search terms, e g, hyvbrid taxa. See what happens if vou querv "Bos taurus” using the "Complete
match" option versus the "Set of tokens” option. The "Phonetic search” option can be used when vou are not sure about the exact spelling of a organism name. It
tries to find the phonetically closest strings (trv "Drozofila” as an example).

Taxonomy

This is the top level of the taxonomy database maintained by NCBI/GenBank. You can explore any of the taxa listed below by
clicking it.

o Archaea

» Bacteria

+ Eukarvota
o Viroids

s Viruses

= Other

o Unclassified

Taxonomy Browser: classificacao
taxondmica de organismos




HOME FAGE | Wi TIMES | TODAY'S FAFER | VIDED | MOST FOFULAR | TIMES TOFICS |

Ehe New ork Times

Dining & Wine

WORLD .=, MUY, RE3ION BUSINESE TECHNOLOG3Y SCIENCE HEALTH SPORTE OPINION

FASHIOMN & STYLE DINING & WINE HOME & GARDEM  WEDDINGS

Creamy, Healthier Ice Cream? What's the Catch? e ¢ »}, A

\ s Ny s
Ery JULIA MOSHKIN Ocean

Publizhed: July 26, 2006 E sieHINTO pOUt vive em
E-MAIL THIS regidoes polares
IM its quest to create ice cream as voluptuous as butter and as R

wirtuous as brocecli, the ice cream industry has probed the depths of
B sineLE PacE

the Arctic Dcean, studied the intimate structures of algae and foisted

[E] REFRINTS

nurnerous failures on the American public.

BREYERS

A

“I hawve tried them all as they came

down the pike: dairy-free, fat-free,

Al Natural

Ice ((ream

sugar-free; with tofu, yogurt, rice,
whatever,” said Linda Calhoun, a teacher whao lives near

Flagstaft, Ariz., cataloguing the disappeintments she has

tasted over the years. “They always make me sad.”

Tomy Cenicola/The Mew York Times
SCOOP OF SCIENCE Companies are For Americans who spend each surnmer wrastling with

uzing nevwy methods to make ice cream

a uitiess plessure. tarmmptation, there is fresh hope in the freezer case. MNew

industrial processes, including one that involves a protein

http://www.unilever.com/innovation/productinnovations/coolicecreaminnovations/

http://academicsreview.org/reviewed-content/genetic-roulette/section-7/part-7-3/



http://www.ncbi.nlm.nih.gov/nuccore/X07506?



LOCTS Z0°7506 1095 bp DA linear VRET 14-NOV-2006
DEFINITION Winter flounder antifreeze protein gene (LFP).
LCCESSION Z07506
VERSION Z07506.1 GIl:ie421l
EETIORDS antifreeze protein.
ROURCE Pzeudopleuronectes americanus [(wvinter flounder)
CRGANISN Pseudopleuronectes americanus

Eukaryota, Metazoa, Chordata; Craniata; Vertebrata; Euteleostomi;
Letinopterygil; Neopterygii, Teleostel; Euteleostel; Neoteleostel;

Leanthomorpha,; Acanthopterygii; Percomorphar; Pleuronectiformes;
Pleuronectoldel; Pleuronectidae; Pleuronectinae;

Pzeudopleuronectes.




REFERENCE 1 (basez 1 to 1095)
LUTHORS  Seott,t. K., Davies,P.L., EKao,HN.H. and Fletcher,G.L.

TITLE Differential amplification of antifreeze protein genes in the
pleuronectinge
JOURMAL  J. Mol. Evol. 27 (1), 29-35 ([1988)

PUBMED 3133486
FELATURE= Location/Qualifiers

30urce 1..1095
forganism="Pzeudopleuronectes americanus™

fmol type="genomic DNA"
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TATL signal

26..20
77..83

mizsc feature

109
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cos

fnote="pot. transcription initiation region®
order (158,213,710, .90z2)

{gene="LFp"

Jjoin(l158..2813,710. . 5902

fgene="AFP"
{codon start=1
fproduct="antifreeze protein®

fprDEEin_id—"CAASDSEE.l"

i xref="Gl:ed212"
fdh:xref="GGA:PD4DDE"
fdh_xref="lnterPrD:IPRDDDID%"

{dh xref="PDE:1LTF"

fdb xref="PDB:1J5E"

{db xref="PDE:1WFL"

/db xref="PDB:1WFE"

fdb wref="UniProtEB/Swiss-Prot:FO4002"

Jtranslation="MALSLFTVGOLIFLFUTMRITEARPDP AAKAAP AALAAP AALLP
DTASDAALALAL TAMAKALAARL TAANALLAAAATARG"

intron

214..70%
{gene="LFp"

fnaber=1

polyd signal

969, .,974
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PROTEINAS

— NCBI: Protein database
(http://www.ncbi.nlm.nih.gov/genbank/)

— UniPRot/Swiss-Prot: (http://www.uniprot.org/)
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http://www.ncbi.nlm.nih.gov/genbank/
http://www.uniprot.org/

http://www.ncbi.nlm.nih.gov/protein/AAB02583.1

Howe To [»]

Protein search: | Protein [V] Limits Advanced search  Help

Translations of Life
Search 0N

Display Seftings: (] GenPept Send to:

ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit [Oryza sativa]

GenBank: AABOZEE3.1
FASTA  Graphics

Features Seguence

LOZTTS AABOZESZ 401 aa linear PLMN 17-JUN-199¢&

DEFINITICHN ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit
[Oryza satival .

ACCE3STICN AABOZ 553

VERSICON AABQZ553.1 GI:476752

DESOURCE locus RICCHRECLA accession LEZ4075.1
KEYWORDS

S0OURCE chloroplast Qryza Ssativa [(Fice)

ORGANIZN Orvyza sativa
Eukarvota: Viridiplantae: 3treptophvyta; Embrvophvyta: Tracheophvta:
Spermatophyta; Magnoliophyta: Liliopsida; Poales: Poaceae: EBEP
clade; Ehrhartoideae; Oryeeae; Oryza.
REFERENCE 1 (residues 1 to 401)
ATTTHORS Zhang,J.-3., Gu,J., Liu,F.-H. and Chen,3.-Y.
TITLE L gene encoding a truncated large subunit of Rubisco is transcribed
and salt-inducible in rice
JOURNAL Theor. Appl. Genet. 91, 361-366 (1995)
REFERENCE 2 [residues 1 to 401)
AUTHORS Zhang, J.-5.
TITLE Direct Submission
JOURNAL Submitted (0Z2-MAYV-1994) Jin-3ong Zhang, Biology, Kansas State


http://www.ncbi.nlm.nih.gov/protein/AAB02583.1

UniProt Protein knowledgebase
http://www.uniprot.org/

Search Blast Align Retrieve ID Mapping
Search in CQuery
Protein Knowledgebase (UniFrotkB) - [ Search ] [ Clear ] Fields »
WELCOME
NEWS3 i
The mission of UniProt is to provide the scientific community with a
comprehensive, high-guality and freely accessible resource of protein sequence UniProt release 2010_09 - Aug 10, 2010
and functional information. ‘De-merge’ of multi-gene entries derived from a single species
in UniProtkB/Swiss-Frot
What we provide » Statistics for UniProtkKB:
Swiss-Prot - TIEMBL
LniProtkB Protein knowledgebase, consists of two sections: y Forthcoming changes

. L » Mews archives
I Swiss-Prot, which is manually annotated and

reviewed.

J TrEMBL, which is automatically annotated and is SITE TOUR
not reviewed.

Includes Complete Proteome Sets.

LIniRef Sequence clusters, used to speed up sequence similarity
searches.
UniParc Sequence archive, used to keep track of sequences and

their identifiers.

Supporting data | Literature citations, taxonomy, keywords and more. R e

Getting started Learn how to make best use of the tools and data on this site.



http://www.uniprot.org/uniprot/P04002

€« - C f [1 www.uniprotorg/uniprot/P04002 B ¥y

Unipmt :: Advanced w @

(1 ‘ _
o OO S

—— w
BLAST Align Retrieve/ID Mapping Help Contact 5

P04002 - anpa_pseam

Protein I Ice-structuring protein A

Gene NfA

Organism I Pseudopleuronectes americanus (Winter flounder) (Pleuronectes americanus)

e - .
Status I h Reviewed - @@@®®._ gyparimental evidence at protein level®

DISpIay None % BLAST| = “lign |E)Format  # Add to basket |® History | 2" Ccomment (0) *® Feedback B Help video

CEEEN Function
Contributes to protect fish blood from freezing at subzero sea water temperatures. Lowers the blood freezing peoint. Binds to nascent ice crystals and
prevents further growth. & 2 publications =
|
GO - Molecular function
oo soorer |
o

o NI ERAL A

Names & Taxonomy’
a Protein names* éRecommended name:
A B -

= ice binding 4 Source: UniProtkB

GO - Biological process’
» homoiothermy & Source: UniProtkB » response to freezing # Source: UniProtke w

Complete GO annotation...

Keywords - Molecular function’




— NCBI BUSCA EM BLAST

BLAST: Basic Local Alignment Search Tool

* Por sequéncia de nucleotideos ou de aminoacidos (proteinas);

 Comparacao de sequéncias a fim de identificar similaridade de
DNA ou proteina para inferir origem, funcao, filogénia;

 Realiza comparacoes entre pares de sequéncias, buscando
regioes com similaridade local;

* Alinhamento local (segmentos) € a base da busca por BLAST;

e Usa algoritmos para gerar alinhamento de sequéncias;



SRR BUSCA EM BLAST

Algoritmos em Blast: A andlise de sequéncias objetiva

encontrar similaridades importantes
e N3o avaliam homologia que permitam inferir sobre homologia

e Medem similaridade e identidade de seqliéncias

Exemplos:

Orgaos homologos — asas de morcego e m3os de humanos (mesma origem)
Orgaos similares —asas de morcego e asas de borboleta (mesma funcao)



SERNERN  BUSCA EM BLAST

Identidade x Similaridade x Homologia

Identidade = ocorréncia do mesmo nucleotideo ou
aminoacido na mesma posicao nas sequéncias alinhadas

Similaridade = considera combinacdes proximas e avaliada por
medidas de diferenca/igualdade

Homologia = dividem mesma ancestralidade, com significado
evolutivo

Homologia => conceito central de Evolugao
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Home  Recent Results Saved Strategies Help [Sign In] [Registe!

» NCBIf BLAST Home

BLAST finds regions of similarity between biological sequences. more...

BLAST 2.2.18 now available
The binaries for BLAST 2.2.18 are
now available at our FTP site

BLAST Assembled Genomes 2008-04-01 07:50:00
More BLAST news...

Learn more about how to use the new BLAST design

Choose a species genome to search, or list all genomic BLAST databases.

® Human B Qryza sativa v Gallus gallus
2 Mouse B Bos taurus B Pan troglodytes Tip of the Day
o Rat o Danio rerio o Microbes
B Arabidopsis thaliana v Drosophila melanogaster v Apis mellifera Use Genomic BLAST to see the
genomic context
If you are interested in the evolution
Basic BLAST of a particular gene or gene family it
is often intetesting to examine the
Choose a BLAST program to run. intro-gxon structure even across
species. Often. the only data
available is the mRMNA sequence
Search a nucleotide database using a nucleotide query S E R 5 G G e e

nucleotide blast . ’ :
- Algorithms: blastn, megablast, discontiguous megablast such as refseq. Is it possible,

. . . however, to see how the mRNA
Search protein database using a protein query ligns to genomic sequence using

protein blast ) ; ) !
Algorithms: blastp, psi-blast, phi-blast BLAST and thus arrive at an idea of
_ . it ible int tructure.

blastx | Search protein database using a translated nucleotide query 7 e e e S

lMore tips...
thlastn | Search translated nucleotide database using a protein query

thlastx | Search translated nucleotide database using a translated nucleotide query
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Formato FASTA: formato universalmente aceito para se processado

K///77Idenﬂﬁcador

>gi11226347322|gb|FJ830553.1 | Anabaena planctonica CENA210 ribulose-1,5-
bisphosphate carboxylase/dxygenase large subunit (rbcl) gene, partial cds

CCGGCGAAATTAAAGGTCACTACCTLAACGTTACCGCTCCTACCTGCGAAGAAATGTTGAAACGGGCTGA
GTACGCTAAAGAACTCAAAATGCCUJATCATCATGCACGACTACCTAACCGCAGGTTTCACCGCTAACACC
ACATTGGCTCGTTGGTGTCGTGATAACGGTATTTTATTGCACATTCACCGTGCTATGCACGCTGTAATTG
ACCGTCAAAAAAATCACGGTATCOUACTTCCGCGTATTAGCTAAAGCCCTCCGCTTGTCCGGTGGTGATCA
CATCCACACTGGTACAGTTGTTGETAAGTTAGAAGGTGAACGCGGTATTACCATGGGCTTCGTTGACTTA
TTACGTGAAAACTACGTTGAGCAAGACAAGTCTCGCGGTATTTACTTTACCCAAGATTGGGCGTCTCTAC
CTGGTGTAATGGCCGTTGCTTCTGGTGGTATCCACGTATGGCATATGCCCGCGTTGGTTGAGATCTTCGG
TGATGACTCCGTATTACAATTCGGTGGTGGTACACTCGGACATCCTTGGGGTAACGCTCCTGGTGCTACA
GCTAACCGCGTAGCTCTAAAAGCAGTTGTTCAAGCTCGTAACGAAGGCCGTAACTTAGCTCGTGAAGGTA
ACGATATTATCCGCGAAGCTGLTAAGTGGTCTCCTGAGTTGGCTGTTGCTTGCGAACTG

>gi11226347323|gb|AC0O50079.1| ribulose-1,5-bisphosphate

carboxylase/oxygenase large subunit [Anabaena planctonica CENAZ210]
GEIKGHYLNVTAPTCEEMLKRAEYAKELKMPIIMHDYLTAGFTANTTLARWCRDNGILLHTHRAMHAVID
ROKNHGIHFRVLAKALRLSGGDHIHTGTVVGKLEGERGITMGFVDLLRENYVEQDKSRGIYFTQDWASLP
GVMAVASGGIHVWHMPALVEIFGDDSVLOFGGGTLGHPWGNAPGATANRVALKAVVQARNEGRNLAREGN
DITREAAKWSPELAVACEL



BUSCA EM BLAST

< BLAST
0
Home  Recent Results Saved Strategies Help [Sign In] [Registe!

» NCBIf BLAST Home

BLAST finds regions of similarity between biological sequences. more...

BLAST 2.2.18 now available
The binaries for BLAST 2.2.18 are
now available at our FTP site

BLAST Assembled Genomes 2008-04-01 07:50:00
More BLAST news...

Learn more about how to use the new BLAST design

Choose a species genome to search, or list all genomic BLAST databases.

® Human B Qryza sativa v Gallus gallus
2 Mouse B Bos taurus B Pan troglodytes Tip of the Day
o Rat o Danio rerio o Microbes
B Arabidopsis thaliana v Drosophila melanogaster v Apis mellifera Use Genomic BLAST to see the
genomic context
If you are interested in the evolution
Basic BLAST of a particular gene or gene family it
is often intetesting to examine the
Choose a BLAST program to run. intro-gxon structure even across
species. Often. the only data
available is the mRMNA sequence
Search a nucleotide database using a nucleotide query S E R 5 G G e e

nucleotide blast . ’ :
- Algorithms: blastn, megablast, discontiguous megablast such as refseq. Is it possible,

. . . however, to see how the mRNA
Search protein database using a protein query ligns to genomic sequence using

protein blast ) ; ) !
Algorithms: blastp, psi-blast, phi-blast BLAST and thus arrive at an idea of
_ . it ible int tructure.

blastx | Search protein database using a translated nucleotide query 7 e e e S

lMore tips...
thlastn | Search translated nucleotide database using a protein query

thlastx | Search translated nucleotide database using a translated nucleotide query
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Color Key for Alignnent Scores
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Score E

Sequences producing significant alignments: (bits) Value
qi|15149239 | gb |AF367362.1|AF367362 Heliothis wirescens cadh... 1.013e+04 0.0
qi|1514924]1 |gb |AF367363.1|AF367363 Heliothis wirescens trun... 5748 0.0
qi|11545673 | gb|AF319973.1|AF319973 Manduca sexta cadherin-r... _80 2e-11

qi| 9049398 |db |ABO41510.1|AB041510 Bombyx mori btrl75c mRNA... _58 7e-05

gi| 9049396 | dbi |ABO41509.1|AB041509 Bowmbyx mori btrl75b mRNA... _58 7e-05

gi| 9049394 |db |ABO41508.1|AB041508 Bowmbyx mori btrl75a mRNA... _58 7e-05

gi| 4666281 |dbi |AB026260.1|AB026260 Bombyx mori btrl75 mRNA ... _58 7e-05
qi|285645|dbhi|D13613.1|B0VRP3A Bovine mRNA for rabphilin-3A... _46 0.25
gqi|13877227 |gb |ACOT79832.16|AC079832 Mus musculus clone rp23... _44 1.0

gqi| 3355667 |emb |ALO31124.1|SC1C2 Streptomyces coelicolor cos... _44 1.0
qi|6598432 | gb |ACO04680. 2| AC004680 Arabidopsis thaliana chro... _4z2 4.0

qi| 7417993 |gb|L19596. 3|RCAPPSA Rhodobacter sphaeroides RS62... _4z2 4.0

gi| 15074266 | enb |ALS91787.1|SMESS1787 Sinorhizobium meliloti... _4z2 4.0
gi|10799539 | enb |AL1SS050.8|AL158050 Human DNA secquence from... _42 4.0
qi|6598827 |gb|ACODS768. 17 |ACO05768 Homo sapiens chromosome ... _42 4.0
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Color Key for Alignnent Scores
A0=510
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H00
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Sequences producing significant alignuents:

gi]15149240|gb |AAKSS5195.1 |AF367362_1 (AF367362) cadherin-1li.
qi|15149242 | gb |AAKS5199.1 |AF367363_1 (AF367363) truncated c.
ogi| 74759583 |pir| |JEO1258 Bombyx mori receptor precursor - Bac.

qi 9049395 |db] |BEAASS404. 1 |
gi 9049399 |dby |BAASSA06. 1 |
gi 9049397 |db] |BAASS40S5.1 |

(AB041508) cadherin-like membran.
(AB041510) cadherin-like membran.
(AB041509) cadherin-like menmbran.

qi|11545674|gb|AAG37912.1|AF319973 2 (AF319973) cadherin-re.
gi|913012|gb|A&B33758.11 insecticidal toxin receptor, BT-R1.

qi | 7299907 |gb |AAFSS082.1 | (AEDQD3705) CG3389 gene product [D.

gi|10726475 | gb |AAFS54717. 2|

(AEQ03693) CG6977 gene product [.

gi | 7293994 |gb |AAF49351.1 | (AE003524) CG6445 gene product [D.

gi]13876330 | gb|AAKZ6085.1 |
gi|ll056063|ref |NP_061743.1|
gi|14196477 |ref |NP_114476.1|
gi|13876332 | gb | AAKZ6086.1 |
gi| 13876344 | gb |AAKZ6092.1 |
gi|6753408 |ref |NP_034016.1 |
gi|10727655|gb |AAFS8763. 2|
gi| 5832705 |db] |BAASA069. 1|

(A¥013796) protocadherin gamma A.
protocadherin gamma subfamily .
protocadherin gamma subfamily .

(A¥013797) protocadherin gamma A.

(AY013803) protocadherin gamma A.

cadherin EGF LAG sewen-pass G-t.

(AE003828) stan gene product [Dr.

(AB028498) Flamingo [Drosophila .

gi 6049492 |gb |AAFO02618.1|AF172329 1 (AF172329) starry night.

gi | 13876336 | gb |AAKZ6088.1 |
gqi|l11995466|ref |NP_059088.1 |
gi 13876296 | gb | AAKZ6068.1 |

(AY013799) protocadherin gamma A.
cadherin EGF LAG seven-pass G-.
(AY013779) protocadherin beta 18.
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Nossa sequéncia — query (consulta),

O resultado da busca em BLAST pode ser um ou mais hits em
sequéncias-sujeito (subject), ou seja, sequéncias pertecentes o
banco,

Cuery: 1Bl catcaactacaactocaaagacacocttacaccocactaggatatcaacaaacctaccocac 240

Skbjet: 1B8% catcaactgoaacoccasagocaccoct—-cacocactaggatatocaacaaacctacocac 247

Os melhores resultados de escores sao relatados,
usar valor E

— valor £<0.01 Quanto menor o e-value, mais

significativo o alinhamento!!!
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NUCLEOTIDEOS

FORMATO FASTA

>gi| 47933333 |gb| AY262820.1| Pinus radiata cellulose synthase (CesA10)
MRNA, complete cds
GCACGAGGATTTAATCGAACTCGGTAATTGTTATCATCGTGGTGAGGACTAGTGCTT
GATATTTTAGTTTTATTCTCGAAATTTCATAATAGCTTGGGCTTTCTAAAAAGGGGAAT
GGTGGAATGGGTGTGAGAGTGAAGAGGAATGGTATCGAACCACTAAGAAAAGTAG
TCGTGCAAGTATTAGATGGTTGGCTGTGATAGTTGGAAA...

>LINHA DO NOME
MAXIMA DE 80 CARACTERES POR LINHA



My NCBI

XG5 .
—J’ﬁ,.—‘ w W NUCleotlde [Sign In] [Reqister]

f.
S NCBI

Pubhed Nucleotide Protein Genome Structure PMC Taxonomy DI Books
Search | CoreMucleotide v far
Limits Preview/lndex History Clipboard Details
Display | GenBank V Show 5 V Send to V Hide: [ | sequence [ | all but gene, CDS and mRNA features
Range: from begin to end [ ] Reverse complemented strand ~ Features: B
C1: AY262820. Reports Pims radiata cel . [gr47933333] Links

Features Seguence

LOCUS LYZ2e2820 4428 bp mENL linear FLH 23-MAY-2005

diata cellulose synthase (Ceshlld) mBNA, comnplete cds.
LCCESSION LYZ62E820

w cheoed.l GL:47933333
EEYWORDS
SCURCE Pinus radiata (Monterey pine)

CRGANTISHM Pinus radiata
Eukaryvota; Viridiplantae; Streptophvta; Embryophvta; Tracheophvta:s
Spermatophvta; Coniferopsida; Coniferales; Pinaceae; Pinus; Pinus.
REFERENCE 1 (bases 1 to 4428)
LAUTTHORS Krauskopf,E., Harris,P.J. and Putterill,J.

TITLE The cellulose synthase gene PrCESALIQ iz involwved in cellulose
biosynthesis in developing tracheids of the gymnosperm Pinus
radiata

JOURNAL Fene 350 (2), 1l07-116 (2005)
FUBMED 15823508
REFERENCE P (bases 1 to 4428)
LAUTTHORS Krauskopf,E.H., Harris,P.J. and Putterill, J.J.
TITLE Direct Submission

Cancluida €D Internet Ho100% -



- - V3
S NCBI BRSPS RPN SNucleotide S

Pubhed Nucleotide Protein Genome Structure Taxonomy MM Books
Seamh| CoreMucleotide [V]for
Limits Preview/index History Clipboard Details

show| 5 |v| Send to_ [+
Range: from Degin to end [ ] Reverse complemented strand

C11: AY262820. Reports Pims radiata cel . [gir47933333] Links

Qi |47933333 |gb|AY262820.1| Pinus radiata cellulose synthase (Cesfl0) mRNA, complete cds
GCACGAGGATTTALTCGARACTCGGTAATTGTTATCATCGT GET GAGGACTAGTGCTTGATATTTTAGTTT
TATTCTCGARATTTCATARATAGCTTGEECTTTCTALA AN GEEEARTGET GEAATGEET T GAGAGT GAAG
AGGALTGETATCEAACCACT ARG AL L GTAGTCGTGCALGTATTAGATGETTGECTGTGATAGT T GEAAL
AGGALTAGTAGRALTGEEACAGALGTTTCATTCTGTAAGCTTTTTCATGGACTGTTAGTCTTICICTTITGE
TTTCAGCT TALGCAGCT T TAGTGCTGECATTTTGATGCTCAGTARTCACAAGTTGGAGCTTTIGETICTGEA
TTAGRAGGATTTGAGCCTGT I TTAGTGCAT TACAGACCGTTTTAAGETTGCTTITTIGCAGTITTGATAAG
GCTGEEATTGAAGTGEGEAGT TTAATGATGGCTAGGAT GRAGGAGAGGCT GAGATACTGEECATTTTGAT
GIGEEETTAAGCTGGATTTCAGCTGATTTCAATACCTITTIGT ICTGEGEAGCAGAAATCAGT GALCEEEL
CITTAGCAGEAAGARACCCATTTTGACGTGGAGCTALGTGT TGT TAGGATTCARAGETGATCAATTAGT G
GOEEEAGGTTCAGTGECARTGEAGECTAGRACAA R CACAGCAGCAGETTCTAACAA R GEARTGTGCGETE
TTTCGETTCGAGATGATGEAGALCTTGEGCCTAAGCCTCCACARACACATARLTAGCCACATTTGCCAGAT
ATGTGGAGRAGATGTTGECTTAGCAGCAGATGEEEAGTTCTTTGTAGCTTGCAATGAGTGTGCATTTCCA
GIATGCAGGCCTTGCTATGAATATGAGT GGAAGGATGEARATCARTCTTGTCCACARTGCALGACTAGAT
ACARAGTGGCATARLGETAGCCCTCARGTGEGATGETGACARGEAAGATGAATGTGCAGATGATTTGEATCR
TGACTTCAACTCCACTCAGGETARCAGEA A TGAA R A CAGCAGATTGCAGAGGCCATGTTGCATTGECAL
ATGGECCTAT GEACGAGEEEAGEATGTTGETCCATCACGCTCAGAR L GTCAGGAGCTTCCTCAGCTTCAAG
TTCCCCTTATTACCAATGEACARGCTATTTCCGETGAGTTGCCAGCAGGATCCTCAGRGTATCGTAGGAT
TGCTGCTCCACCCACTGETGETGETAGT GEEALGCGTGTTCATCCACTTCCTTITTCCTGATTCGACTCAR
ACAGGTCARAGTGAGRGC T GAGEACCCTGCCARLGATTTCARATTCCTATGGATTTGGALATGTTGCCTGIEA
AGGAGAGAGTAGRL A GCTGEAAGRATAARCAGGRACAA R AR TRCATTGCAAGTGACTAGT GATACTTACTR

Cancluida € Internet H100% -




< BLAST MynCE!

Home  Recent Results  Saved Strategies  Help [Sign In] [Reqister]

k HCEl BLAST Home

BLAST finds regions of similarity between biological sequences. more...

Old BLAST Web
Pages to be deleted
June 11th 2007
BLAST Assembled Genomes ok
announced access to
the old pages will be
removed on June 11,

Learn more about how to use the new BLAST design

Choose a species genome to search, or list all genomic BLAST databases.

2007.
? Human ° Oryza sativa © Gallus gallus 2007-06-01 12:15:00
o Mouse O Bos taurus B Fan troglodytes
O Rat o Danio rerio o Microbes More BLAST
8 Arabidopsis thaliana O Drosophila melanogaster B Apis mellifera NEWS...
1
Basic BLAST Tip of the Day

Choose a BLAST program to run.

Using Tree View to

Examine
nucleotide blast | S52arch a nucleotide database using a nucleotide query Relationships
Algorithms: blastn, megablast, discontiguous megablast Between
Sequences.

Search protein database using a protein query
Algorithms: blastp, psi-blast, phi-blast

protein blast

The new Tree View
option on the NCBI Web

blastx | Search protein database using a translated nucleotide query e
! prezentz a dendrogram M

htkp: /s, ncbi. nlm. ik, gov fgenomefseqBlastizenBlastGen. cgirtaxid=7 227 e Internet o100 v



Enter accession number, gi, or FASTA sequence &) Clear Query subrange &)

I

Colar a sequéncia que deseja analisar

Or, upload file | [_Procurar.. | '@
Job Title |

Enter a descriptive title for your BLAST search &)

Choose Search Set

Database (®Human genomic + transcript O Mouse genomic + transcript O Others (nr etc.):

| Human genomic plus transcript L]
Entrez Query | | =
Optional

Enter an Entrez query to limit search &)

Program Selection

Optimize for (*) Highly similar sequences (megablast)

(O More dissimilar sequences (discontiguous megablast)

(O Somewhat similar sequences (blastn)
Choose a BLAST algorithm &)

BLAS Search database Test/gpipe/3606/allcontig_and _rna using Megablast (Optimize for highly simi
equences)

[ 1show results in a new window
m 11l ]

Concluido €D Internet H100% v -




Or, upload file
Job Title

FProcurar... &

Enter a descriptive title for your BLAST search &

Choose Search Set

Database

Organism
Optional

Entrez Query
Optional

(OHuman genomic + transcript O Mouse genomic + transcri

To

Mucleotide collection (nr/nt)

]

xﬁ_.

Genomic plus Transcript
Human genomic plus transcript
Mouse genomic plus transcript

Other Databases

op taxa will be shown. g

Mucleotide collection (nrint)

Reference mRMA sequences (refseq_rna)
Reference genomic sequences (refseq_genomic)
Expressed sequence tags (est)

Program Select  Non-human, non-mouse ESTs (est_others)

Optimize for

Genomic survey sequences (gss)

High throughput genomic sequences (HTGS)
Patent sequences(pat)

Protein Data Bank (pdb)

Human ALU repeat elements (alu_repeats)
Sequence tagged sites (dbsts)
Whole-genome shotgun reads (wgs)
Environmental samples (env_nt)

Search database nr using Blastn (Optimize for somewhat similar sequences)

Show results in a new window

@l & Others (nr etc.):

@ Internet

=+, 100%



LB Rl RN E ] R e e et
I ™~ w

Enter accession number, gi, or FASTA sequence & Clear Query subrange &)
TR A A TR R G T oA T G R R A A O TGET AR ST AT GECAT TGT GATATTGRARGACAGTTGTTICT &]

GITACTGTGCCGAGT TCT GO GARCAT GECACARTTGCARGCTATAGTTARAGARATTITTGACTGTAGTGTG From

ATTCCGET AT T GALGAT AR TCTGRACCT CCT T GACARCEOCCALGAGEETTTETICTAATATATTCATCAT

ALARRADORDADADDARD = To

Or, upload file L2

Job Title gil47932333|gb|AY262820.1| Pinus radiata cellulose...

Enter a descriptive title for your BLAST search &

Database (C'Human genomic + transcript (O Mouse genomic + transcript & Others (nr etc.): |
|Nuc|entide collection (nr/nt) tl &

Organism

Optional

Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. g

Entrez Query

Optional
Enter an Entrez query to limit search &)

Program Selection

Optimize for (® Highly similar sequences (megablast)

 More dissimilar sequences (discontiguous megablast)

(O Somewhat similar sequences (blastn)
Choose a BLAST algorithm g

1] m

€ Internet Ho100% -



Or, upload file | [_Procurar.. | '@

dea s 0il47933333|gb|AY262820 1] Pinus radiata cellulose. .

Enter a descriptive title for your BLAST search &)

Choose Search Set

Database (C'Human genomic + transcript O Mouse genomic + transcript & Others (nr etc.):
Mucleotide collection {nr/nt} v | @

Organism

Optional

Entrez Query | |

Optional

Enter an Entrez query to limit search &)

Program Selection

Optimize for

(O Highly similar sequences (megablast)

) More dissimilar sequences (discontiguous megablast)

{(*) Somewhat similar sequences (blastn)
Choose a BLAST algorithm &)

» Algorithm parameters Note: Parameter values that differ from the default are highlight:

4l 1 ] (2]

Cancluida €D Internet Eo100% -




Mouse-over to show defline and scores, click to show alignments

Color key for alignment scores

<40 40-50 80-200 *=200
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a RID=1123597061-15515-159087¥652210.BLAS TQ 3. gil47933333|gblAY 262820, 11 Rinus radiata celluloze s - Microsoft Internet . El FEI EI

Arguivo  Editar Emibr  Favortos  Feramentaz  Ajuda ;',’
Q- O HNRE®G L%k O R L3

s & | S S <E; T b Lo “i
Endlereco | @] http:/ A nci rim. rih, gov/BLAS T /Blast, caiti47933333 v B3 Links * Norkon Ankivirus € -
>[]gil4?933333|gb|ﬂ¥262820.1| FPinuz radiata cellulose synthase [(Cezsldlld)] mBNA, complete cds o

Soore = 7374 hits (3720), Expect = 0.0
= 0/3741 (0%)

Identities = 3741/3741 (100%), Gaps
SGtrand=Plus/Flus

ouery 1 G A GAG AT TTAATCGAAC T GG TAATTGTTATCATCG TG TGAGFACTAGTFCTTGAT 60

FEEEEErrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e —— Barra = Identidade
Shjct 1 G A GAG AT TTAATCGAAC T GG TAATTGTTATCATCG TG TGAGFACTAGTFCTTGAT 60
ouery Al ATTTTAGTTTTATTC TCGAAATTTCATAATAGC TTGGGCTTTC TALLAAGGGGAATGGTS 120
FEEEEErrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e
3bhjct Al ATTTTAGTTTTATTC TCGAAATTTCATAATAGC TTGGGCTTTC TALLAAGGGGAATGGTS 120

ouery 121 GARATGEGTGTGAGAGTGALGAGGAA TG TATCGAACCACTAAGRALLAGTAGTCGTGCALG 1580

FEEEEErrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e
3bhjct 121 GAATGEGTGTGAGAGTGALGAGGAA TG TATCGAACCACTAAGRALAGTAGTCGTGCALG 150

ouery 151 TATTAGATGGTTGGC TG TGATAGTTGAARAGGAATAGTAGAARTGGFACAGALAGTTTCL 240

FEEEEErrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e
3bhjct 151 TATTAGATGGTTGGC TG TGATAGTTGAARAGGAATAGTAGAARTGGFACAGALAGTTTCL 240

ouery 241 TTCTGTAAGC TTTTTCATGGAC TGTTAGTCTTC TC TTTGC TTTCAGC TTAAGCAGCTTTA 300

FEEEEErrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e
Shict 241 TTCTGTAAGC TTTTTCATGEAC TGTTAGTCTTC TC TTTGC TTTCAGC TTAAGCAGCTTTA 300 b

@ﬂ $ Irteret
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o ) / ] =¥ p (A 4 byt
e \_/I \ﬂ @ ._l\] F ‘tﬂ\{ €j [\ e =1 'lj
Enderego |€| http: A, ncbi.nlm. nib, gov /BLAS T /Blast. cqitt4 7333335 W Ir Links *
GDEnge“Gv V|E|:- 5 Eﬁ‘ ~ 9% Bookmarks QEblncked Té_?l:heck -+ % Autolink - @SettinQSv
}Dgil4".-‘933335|g1::|1‘1’262821.1| Pinus radiata cellulose synthase [(Cesksd) mBMNL, partial cds o
Length=3603
Joore = 66 hits (437, Expect = 0.0 B
Identities = 977/1157 (54%), Gaps = 0/1157 (0%)
Strand=Plus/Plus 1
Query 1450 0 GARAGACCTTCAALATGAGTGATGAAGCACGCCAGCCCCTATCAAGARAGGTTCCTATTGCT 1509
Crerrerr reeeerr reeeererr e et e rrreerrerr bt
3bjer 697 GAAGACCTGCALATGAATGATGALGC TCGTCAACCTC TCTC TAGARAAGGTGTCCATTCCT 756
Query 1510 TCTTCCAAGATCAATCd%TACAGgﬁTGGTGAf¥GTTCTACGGCTTGTGATCTTGTGTTTT 1569
trerreeeerereerer e e rrerrrre rer o rrerer o rrrrrerr
3bjer 757 TCTTCCAAGATCAATCCATATAGAATGGTGATCGTTATCCGGCTTTTTGTCTTGTGTGTT S16
Query 1570 TTCTTCCGCTACCGAATATTGAATCCTGTTCGCAATGCTTATGGACTTTGGTTTACTTCA 1629
Crerrereere e e e rerrerer o rrerer rrerrerr o rerrrrer o1l
3bjer 817 TTCTTCCGCTATCGGATAATGCATCC TGTTARCAATGCATATGGACTATGGTTTACCTCT S76
duery 1630 GTAATATGTGAGATTTGGTTTGCCATATCCTGGATTCTTGATCAGTTTCCTARLATGGCTT 1689
Crorrerrerer eeerrerrererr e reerr rrrrerrerrerr rrrerrn
3bjer 877 GTGATATGTGAGGTTTGGTTTGCCATTTCATGGATCCTGGATCAGTTTCCGAAATGGCTA 936
Query 1690 CCCATCAATAGGGALACTTATCTTGACAGGC TTTGTTTGAGATACGATAGAGALGGAGAG 1749 4
I >
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Human
Mouse
Rat

O o o o

Basic BLAST

Arabidopsis thaliana

Oryza sativa
Bos taurus

Danio rerio

O oo o

Choose a BLAST program to run.

nucleotide blast

protein blast

O Gallus gallus
B Fan troglodytes

O Microbes

Drosophila melanogaster B Apis mellifera

Search a nucleotide database using a nucleotide query
Algorithms: blastn, megablast, discontiguous megablast

Search protein database using a protein query
orithms: blastp, psi-blast. phi-blast

Al

blastx | Search protein database using a translated nucleotide query

thlastn

thlastx

Search translated nucleotide database using a protein query

Search translated nucleotide database using a translated nucleotide que

Specialized BLAST

Choose a type of specialized search (or database name in parentheses.)

O Search trace archives

B Find conserved domains in your sequence (cds)

O Find sequences with similar conserved domain architecture (cdart)

rEMoOVED 0N JUne 11,
2007.
2007-06-01 12:15:00

More BLAST
NEYWYS .0

Tip of the Day

How to Search
Custom Databaszes
in Web-Blast Using
Entrez Queries

A powerful feature of
the BLAST Web
interface iz the abilty to
lirnit BLAST =earches to
a sub=et of any
database using a
=tandard Entrez query.
Skillful u=e of Entrez
queries allows the
equivalent of on-the-fiy
construction of
databazes of exact
composition

More tips...
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Enter Query Sequence

Enter accession number, gi, or FASTA sequence & Clear
Or, upload file | [ Procurar.. | '@
Genetic code | Standard (1)

Query subrange &
Tofl |

Job Title |

Enter a descriptive title for your BLAST search g

Choose Search Set

Database (2]
Grgamsm be suggested |
Optional ! ! !
Swissprot protein sequences(swissprot)  [id. Only 20 top taxa will be shown. @)
Entrez Query Paten_ted protein Eequen_cea[pat} :I
Optional Protein Data Bank proteins(pdhb)
Environmental samples(env_nr)

JLAST ‘ Search database nr using Blastx (search protein databases using a translated nucleotide quer

|:| Show results in a new window

p Algorithm parameters

<]
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Enter Query Sequence

Enter accession number, gi, or FASTA sequence &) Clear Query subrange &)
>gil47933333 |gblAY262820.1| Pinus raediata cellulose synthase (CesAll) E
mEN&, complete cds = Fruml:l

oA GEAT T T A T OGO T AR TTGTTAT CATCGT GG T GAGGACTAGT GCTTGATATTTTAGTTT

TATTCTCGAARTTTCATARTAGCTIGGGCT TTCTARAALGEGEARTGETGEAATGEETGTGAGAGTGRAG To |:|
AGGAATGGTATCGAACCACTAAGARAAGTAGTCGTGCARGTAT TAGRTGGTTGGCTGTGATAGTTIGEARE |vw

Or, upload file | [ Procurar.. | @
Genetic code | Standard (1) &hﬂ
Job Title |gi|4T933333|gb|A‘1’25282EJ.1| Finus radiata cellulose..

Enter a descriptive title for your BLAST search &

Choose Seaigh Set

Database |Nnn—redundant protein sequences (nr) M L2
Organism = I |
Optional e =
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. g
Entrez Query | |
Optional

Enter an Entrez query to limit search &)

Search database nr_ using Blastx [search protein databases using a translated nucleotide quer

[*] show results in a new window

 Algorithm parameters

1] ]
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Distribution of 101 Blast Hits on the Query Sequence

Mouse over to see the defline, click to show alignments

Color key for alignment scores
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a RID=1123597122-19305-123349401 779 BLAS T Q3. gil47933333|gblAY 262820, 11 Rinus radiata celluloze s - Microsoft Internet . EJEHEI

Arguivo  Editar Emibr  Favortos  Feramentaz  Ajuda
1 ‘\ 7 j -._-"n'-) - - B
O-© HRG LHO R % B3
Endereco | @] hitp:/www.ncbi.nim. i gov/BLAST /Blast caittd 7933334 v B

Links **  Morton Artivirus & -

>[]gil4?933334|gb|AAQ63935.1| celluloze synthazse [Pinus radiatal

SJocore

2221 hits (5754), Expect = 0.0

Identitiesz

Shict

Query

Shict

Query

Shict

Querwy

Shict

Querwy

Zhct

g9

Al

1009

121

1139

131

1389

241

1096/1096 (100%), Positives = 1096/1096 (100%), Gaps = 0/1096

MEARTNTAAGSNKERNVEVEVREDDGELGPEFFOHINGHICOICGEDVGLAADGEFFVACNE
MEARTNTAAGSNKERNVEVEVREDDGELGPEFFOHINGHICOICGEDVGLAADGEFFVACNE
MEARTNTAAGSNKERNVEVEVREDDGELGPEFFOHINGHICOICGEDVGLAADGEFFVACNE

CAFPVCRPCYEYEWEDGHNOQSCPOCEKTRYEWMHEGSPOVDGDEEDECADDLDHDFNS TOGIE
CAFPVCRPCYEYEWEDGHNOQSCPOCEKTRYEWMHEGSPOVDGDEEDECADDLDHDFNS TOGIE
CAFPVCRPCYEYEWEDGHNOQSCPOCEKTRYEWMHEGSPOVDGDEEDECADDLDHDFNS TOGIE

NEEQOIAE AMLHTONAYGRGEDVGFIRSESQELPOLOVPLITNGOATIIGELP AGSSETRR
NEEQOIAE AMLHTONAYGRGEDVGFIRSESQELPOLOVPLITNGOATIIGELP AGSSETRR
NEKQOIAE AMLHTONAYGRGEDVGFIRSESQELPOLOVELITNGOATIIGELPAGSISETRR

TAAPPTGGGIGEREVHPLPFPDITOTGOVEAED P AKDFNSYGF GINV AWMEERVE SWENE QD E
TAAPPTGGGIGEREVHPLPFPDITOTGOVEAED P AKDFNSYGF GINV AWMEERVE SWENE QD E
TAAPPTGGGIGEREVHPLPFPDITOTGOVEAED P AKDFNSYGF GINV AWMEERVE SWENE QD E

NTLOVTED TY Y ASEGEDGD IDGCVADEEDLOMIDEARQPLEREVP TASSEINF VRNV IVL
NTLOVTED TY Y ASEGEDGD IDGCVADEEDLOMIDEARQPLEREVP TASSEINF VRNV IVL
NTLOVTED TY ¥ ASEGEDGD IDGCVADEEDLOMIDEARQPLEREVP TASSEINF VRNV IVL

(0%

gZd

a0

1005

1Z0

1135

130

1365

240

1545

300

 Intemnet




a RID=1163438291-19330-95885029726 BLASTRZ, gil479333331gblAY262820.1] Pinus radiata cellulose sy - Microzoft Internet .. [E][E][EI

Arguivo  Editar Emibr Fawontos  Fermamentaz  Ajuda -"f
" — il — |
< j ) = (A - by
ﬁ:’ \_J ljﬂ lgﬂ ;ﬂ r Eﬂf1€§3 [ﬁﬁ o | ‘£‘
Enderego |€| http: A, ncbi.nlm. nib, gov /BLAS T /Blast. cqitt4 7933336 W Ir Links *
GDEnge“Gv V| Goo &0 B ~ €9 Bookmaks~ &0 3blocked TP Check ~ 4 Autclink = 2 () Settings~
> |:| gi| 4795333536 |gh| AAQRSO56. 1] cellulose synthase [Pinus radiatal] o
Length=1066
15813 bits (4695), Expect = 0.0
i 590/ 1066 (S3%), Positives = 972/1066 (21%), Gaps = 9/1066 (0%)

duery  7a0 ICOICGEDVGLAADGEFFVACNECAFPYVCRPCYEYEWEDGHNOQICPOCETRYEWHEGSPOW 939

+CQICE+DVGL ADGH+ FWACN CAFPYVCREPCY+YE EDGNOQICPQCETEYE HEGIP+W
3bjert 3 VCOICGDDVGLTADGDLFVACHNVC AFPVCRPCYDYEREDGNOQICPOQCETEYEMHEGSPEY 62
duery 940 DGDKEDECILDDLDHDFN—E%QGNRNEKQQIJ'-LEJ'-LHLHWQHEYGRGEDUGPSRS%QELPQL 1116

+50+ ++ ADD+ ++++ GHEMEKQ+TAELAML, WOM+TGRGEDVG 3 QE+ +
3bjert 63 EGDEGEDGADDVYGNEYHYPPPGIRNEKQETAE AMLEWNOMSYGRGEDVGAPTATROEVIES 122
guery 1117 OVPLITHNGOATIGELPAGSIEYREIAAPPTGGGIGERVHPLPFPDITOTGOVRAEDPAED 1296

2+F +THNGO+ISGELFPA 3 E+ + APP+ &G KERVHPLP+ D+++ OWE D ++D
3bjet 123 QIPRLTHNGOSISGELPALSPEHS-VGAPPSSGGGIKEVHPLPYTDASRPACVRIVDHSED 151
ouery 1297 FHAYGFGHVANEERVEISWENEQDENTLOVTIDTYYASEGEDGDIDGCVADEEDLOMIDEL 1476

FHSYGFGHVANKERVEIWENEQ+EN LOVT+ YAIEGE GD+D + EDLOM+DEL
3bjet 182 FHN3YGF GV ANEERVE SWENEQERKNML OV TS GD Y ASEGEGGDVDF GGGENEDLOMIDEA 241
guery 1477 ROPLSREVPILASSKINPYRMVIVLRLVILCFFFEYRILWNPVEMNAYGLWFTSWICEIWFAI 1656 4

| >
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_
<= NCBI

PROTEINAS

FORMATO FASTA

>gi|47933334|gb|AAQ63935.1]| cellulose synthase [Pinus radiata]
MEARTNTAAGSNKRNVRVSVRDDGELGPKPPQHINSHICQICGEDV
GLAADGEFFVACNECAFPVCRPCYEYEWKDGNQSCPQCKTRYKWH
KGSPQVDGDKEDECADDLDHDFNSTQGNRNEKQQIAEAMLHWQM
AYGRGEDVGPSRSESQELPQLQVPLITNGQAISGELPAGSSEYRRIA
APPTGGGSGKRVHPLPFPDSTQTGQVRA

>LINHA DO NOME
MAXIMA DE 80 CARACTERES POR LINHA



i es

5 Protein

Structure

e 551 efn's x50 |+

Range: from begin to end

[11: AAQ63935. Reports cellulose synthas.. [gr47933334]

Qi |47933334 gk | ARQEe3935.]1 | cellulose synthase [Pinus radiata)
MEARTHNTAAGSNERNVRYVSVREDDGELGPEPPQHINSHICQICGEDVGLAADGEFFVACNECAFPVCRECY
EYEWEDGHNQSCPOCETRYENHEGS POVDGDEEDECADDLDHDFNSTQGHENEEQQITAEAMLHWOMAYGRG
EDVGEPSREESQELPQLOVPLITHNGAT SGELPAGSSEYREIAA PPTGGGSGERVHPLPFPDST QT GOVEL
EDPAEDFHNSYGEFGHVANEERVE SWENEQDENT LOVT SDT Y YASEGEDGDIDGCVADEEDLGMSDEARQPL
SREVPIASSKEINPYEMVIVLELVILCFFFRYRILNPVENAYGLWFISVICEIWFATISWILDQFPEWLEIN
RETYLDRLCLRYDREGEPSQLAAVDIFVSTVDPHEEPPLVIANTVLSILSVDY PVDEVSCYVSDDGALML
TFEALSETSEFAREWVPEFVEEFDIEPRAPENY FAQE I DY LEDEVQPSFVEERRAMEREYEEFEVEINALY
AR AOEVPEEGWIMOQDGT PFWPGHNTRDHPGHM I QVEFLGHSGGLDT DGHELPRLVYVEREERPGFEHHERAGR
MHSLVEVEAVLTNGPYMLNLDCDHY INNSRALREAMCFMMDPT LGEEVCYVQFPQRFDGIDENDRYANHN
TVFFDINLEGLDGIQGPVYVGTGCVEFHNRALYGYEPPHEGKIHF S5CCGPREE SRESNEEYNDTEELDREE
TDSTVPIFSSLEDIEGGVEGFDDEESPLVEFQESLEEEFGQSLVEVASTOMENGGVPQSATPADLLEEATH
VISCGYEDESDWGEEIGW IYGSVIEDILTGFEMHARGWRS IYCHPPRPAFEGSAPTNLSDRLNOVLEWAL
GEVEILLSRHCPIWYGYIGRLEWNLERLAYINTTVYPITSIPLLAYCTLPAICLLTGEFIIPEISTLASLW
FISLFLSIFATGILEMRWSGVGIDEWNENEQFWVIGGV EAHLFAVIQGLLEVLAGVDTNFTIVISEASDEG
GDFAELYITENTALLIPPTTLLIINIVGVVAGISY AT STGYRSWGPLFGELFFAFNVIVHLYPFLEGLHG
RONRTPTIVIVWNSILLASIFSLLWVREIDPFTTRIEGPDLOOQCGINC

Cisclaimer | Write to the Help Desk
MCBI | MLK | MIH

My NCBI

[Sign In] [Reqgister]

Taxonomy MM

o
= Preview/Index History Clipboard Details

Books

BLink, Conserved
Damains, Links
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Basic BLAST Tip of the Day
Choose a BLAST program to run.
How to Search
Custom Databases
nucleotide blast | S&arch a qucleutide database using_a nu:_:leutide query in WED—BI&E'F Using
Algorithms: blastn, megablast, discontiguous megablast Entrez Queries

A powerful feature of
the BLAST Web
interface iz the ability to
limit BLAST =earches to
a subzet of any
databaze u=ing a
=standard Entrez query.
Skillful uze of Entrez

Search protein database using a protein query

tein blast
protein Diast Algorithms: blastp, psi-blast, phi-blast

blastx | Search protein database using a translated nucleotide query
thblastn | Search translated nucleotide database using a protein query

thlastx | Search translated nucleotide database using a translated nucleotide quel

queries allows the
equivalent of on-the-fiy
construction of

Specialized BLAST databases of exact

- . composition
Choose a type of specialized search (or database name in parentheses.) ’

Search trace archives

Find conserved domains in your sequence (cds)

Find sequences with similar conserved domain architecture (cdart)
Search sequences that have gene expression profiles (GEO)
Search immunoglobulins (IgBLAST)

Search for SNPs (snp)

Screen sequence for vector contamination (vecscreen)

Align two sequences using BLAST (bl2seq)

s A N s N O s Y = N s B o |

Cancluida € Internet +100%



HCEl BLAST/ blastp suite: BLASTP programs search protein databases using a protein query. more... Reset page mw

Enter Query Sequence

Enter accession number, gi, or FASTA sequence &) Clear Query subrange &)
>gi| 47933334 [gb | RRDE3935.1| cellulose synthase [Pinus radiata] E
MEARTNTARGSNERNVEVSVRDDGELGEKPPOHINSHICQICGEDVELAADGEFFVACNECAFEVCRECY From

EYEWKDGNQSCPQCKTRYEWHEGS POVDGOKECECADDL.OHDFN ST QGNENEE QT AEAMT. HROMA YGRE
EVGESRSESQELPLOVELI TNGRAT SGELFAGSSEYRRIAAPFT GG SGEEVHELPFEFDSTQIGUVEL To
EDPAKDFNSY G VARKERVE SWENEQDEN T LV T SDT Y Y ASEGKDG DI DECVADEEDLOMSDEARQFEL M

Or, upload file 2]

Job Title gil47933234|gb|AAQ62935 1] cellulose synthase...
Enter a descriptive title for your BLAST search @

Choose Search Set

Database Mon-redundant protein sequences (nr) || &
Organism :Non-redundant protein sequences (nr}
Optional Reference proteins (refseq_protein)
Swissprot protein sequences(swissprot) id. Only 20 top taxa will be shown. g

Patented protein sequences(pat)
Protein Data Bank proteins{pdb)
Environmental samples{env_nr)

Entrez Query
Optional

Program Selection

Algorithm ® blastp (protein-protein BLAST)
(O PSI-BLAST (Position-Specific lterated BLAST)

) PHI-BLAST (Pattern Hit Initiated BLAST)
Choose a BLAST algorithm gl M

4l i [L]

€D Internet F100% -




EDPAKDENSYGFGHVARKERVE SHKIKQDKNTLGVT SDTYYASEGKDGDIDGCVADEEDLQMSDEARQPL v o

Or, upload file | [ Procurar.. | ©

Job Title |gil47933334]gb|AAQE3935 1| cellulose synthase... |

Enter a descriptive title for your BLAST search &

Choose Se ke

Database

Organism
Optional

Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. g

Entrez Query | |
Optional

Enter an Entrez query to limit search &)

Program Selegtian

Algorithm

ed BLAST)
(O PHI-BLAST (Pattern Hit Initiated BLAST)
Choose a BLAST algorithm &)

grotein-protein BLAST)

p Algorithm parameters

1] ]

@ Internet
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Distribution of 101 Blast Hits on the Query Sequence

Mouse over to see the defline, click to show alignments

Color Key for alignment scores
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2 RBID=1123597492-5864-52185512549.BLASTA3. qil47933334|gblAARE3I35.1] cellulose synthase [Pinus r - Microsoft Internet .__ [Z][&](%]
1]

Arguivo  Editar Emibr  Favortos  Feramentaz  Ajuda i
‘\ e -Fn' "\t ik
- | I~ - - -

QO O \ﬂ \ELl | e € = 3

Enderero ﬂj hitp: £ Assea, ol nlm. nib, gow /BLAS T /Blast coift4 7933334 w Ir Links ** | Morkon Ankivirus W -

> |:| gi| 479533359 | gh| RAQES935.1] celluloze synthazse [Pinus radiatal o

ength=104905
Soore = 2221 hits (5754) ., Expect = 0.0
Identities = 1096/1096 (100%), Positives = 1096/1096 (100%), Gaps = 0/1096 (0%)

Juery 1 HEARTNTAAGENERNVEVSVEDDGELGPEPPOHINSHICOQICGEDVGLAADGEFFVACHNE a0
HEARTNTAAGENERNVEVSVEDDGELGPEPPOHINSHICOQICGEDVGLAADGEFFVACHNE

Shict 1 HEARTNTAAGENERNVEVSVEDDGELGPEPPOHINSHICOQICGEDVGLAADGEFFVACHNE a0

Juery 61 CAFPVCRPCYEYEWEDGHNOICPOCETREYENHEGRPOVDGDEEDECADDLDHDFNITOGNE 120
CAFPVCRPCYEYEWEDGHNOICPQCETRYENTHEGSPOVDGDEEDECADDLDHDFNS TOQGIE

Shijct 6l CAFPVCRPCYEYEWEDGHNOICPQCETRYENHEGSPOVDGDEEDECLADDLDHDFNITOQGNE 120

Query 121 NEEOQOIAE AMLHWOMAYGRGEDVGPSIRIESQELPOLOVPLITNGOATISGELPAGSIEYREE 150
NERKQQIAE AMLHWOMAYGRGEDVGPSRSESQELPQLOVPLITNGOATSGELPAGIESETRER

Shijct 121 NEEOQOIAE AMLHWOMAYGRGEDVGPSIRIESQELPOLOVPLITNGOATISGELPAGSIEYREE 150

Duery 151 IAAPPTGGIGERVHPLPFPDITOTGOVEAEDP AEDFNIYGF G VATMEERVEIWENEQDE 240
IAAPPTGGIGERVHPLPFPDITOTGOVREAEDP AEDFNIYGF G ATTEE EVE SWENEQD E

Shijct 151 IAAPPTGGIGERVHPLPFPDITOTGOVEAEDP AEDFNIYGF G VATMEERVEIWENEQDE 240

Query 241 NTLOVWTIDTYYASEGEDGD IDGCVADEEDLOMIDEAROPLAREVPIASSEINPYEMVIVL 300
NTLOWTAED TYYASREGEDGDIDGCVADEEDLOMIDELAROPLEREVPTASSEINPYRMVIVL

Shijct 241 NTLOVWTIDTYTASEGEDGD IDGCVADEEDLOMIDEAROPLEREVPIASSEINPYEMVIVL 200

w

EEI $ Irteret




VAMOS PRATICAR...

> oquesera?
CAGTACACTCTCAATGGTTCGCGGCTGGTTCAACATACGCCCAAAGCGGCGTCGTCGACCTGCTAC
CAAGACCTGTATTGGAGAATTCCTCAAACTGGATGTGTTCAGTGTTTGGCCGATCAGTTTTCCAAGC
AGACCATCCTTCGGGATGAATTATGTTGGAAAAGTCACAAAATTGATAGGTGACAGCTGCGTATGA
CGACCAAGGTCGTCCAAGGTATGTTGTGTGCGGTGGAGTTCCATTAAGCCCCAGAATTCTGCATTT
ATTGAATACAAACCTTGTCTGAACTGTAGTAGCCACTTTTTTGAGCCGTGATACTTGAAGATTTTGAT
AATTCATAGTATTAGTTAGGATTCGGAAAAAAAAATCCAGAATGATCAAGTTAAACCTTAGTTCAGG
CTTCAAAAGATGACATGAGAGAAAAAGATATCCAATCATGCAAATTTGACCCACGTGCTAGAGTGG
AGCGGCTTTTTGACTGCAATTTGTGCCTTTTCAAACCAAGCCGTCCCAGGACCACAAATGAAATCT
TCAAGGATGATGGATTTCAGGTTGGAATAGAAAACGAAATTGAATATCTTACTTGGGTAAGCCTAA
ACCACTTACCAACAGTTCCTTGTATCAGGCATTTGTTAAAGTAGGCTCGAGTTGCTTTGATATACAAC
GTATCTTGGTAACTGCTAAAAACGCAGGCTTTGAAGACTGGGTGTTTAGAAGAGACAGCCAAGAT
TTGGGTTATTGAGAAAGAATAGGTTGAATCATCTTTAGGAGAAAGTACAGTATAATTACCCTGTTGT
TCTCCTTCAGCAGTTAAGGCTACTGCTTGAGTATCACTTCCCGAACCGAAAGAATTGATCACGTTAC
TACGTTACGATTTTAAATGGTGTTTTTCGAAAAAAATCCGTCAACGCTGTTATAATATGTAACGAATT
TCTTGTAAACCCAAGGCTCAAACGCCACTCACACATTGCGCATTTCAAAGCTTTCAACGTTTCGCAA
AAATTAGTATCCATTGAAAAGAATTTGTCCAAAACCATAAGTTTTAAGCACTCGTTACGCTTTTTCAG
CATCAAGAAGACGAAGCGCGTTGTAGCCTACCAGGAGCTTTTGGCCCACAACACTGAGCTTTTTG
AATCAGAACCTGTAGAACCCAGGCTCCGAGCCTCTGTGATAAACACCGTATTCCGAACAAAGGATC
GGGTGCTTGGTGAGAATCCTTGAATTAACAACGGCTGGAAAATTTGAGAAAA



VAMOS PRATICAR...

>oquesera’?

MVYGSVGFFPVMATPASRMVQKSKSAMVFWNISSQRSNMNRPTHFDHISMTTPSGERIDRLPAWI
RKYLAAVFLSCPNIFFLKMFYLMIGQACHSGSICLASLCDLLGPSTKISMEKYPSTFGFSGLSTWARNAV
FTITRISSFGFLFNSTFPSGYFNPGSSRKLQRIYRQRSSSYQSFGLRNSDEWVQSLQMIFANQLLFGHDS
GHHGTRLLCFWVSSYKLLLHQSLWLVSDEFSKKYMRRALYISWLVPFFFAGTPEDLMELIDTAHGMGL
TVLLDVVHSHACKNVLDGINMFDGTDHCYFHEGGKGRHDLWDRYVLNNLEWTHQRYYSVSALYSV

VCLIMVIMKFDSYFPIDFSWSSTS
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Documentos
gl L ¥, |

O programa BLAST: gula pratico de utlizaglo

Menurcrita para capiiule do Bowark [V

Bioinformatica aplicada 4 Gendmica

Fabricio R, Santos’ e José Miguel Ortega®
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ESTUDO DIRIGIDO

. O que fazer com uma sequéncia de DNA?
. Bancos de dados publicos e internacionais: NCBI, EMBL, DDBJ;

Definicao de Bioinformatica;

Analise da sequéncia no NCBI;

Busca de sequéncias por similaridade;
BLAST e Banco de dados de sequéncias.



