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Estudo dirigido

O que fazer com uma sequéncia de DNA?

Bancos de dados publicos e internacionais: GenBank, ENA, DDBJ;
NCBI; EMBL; DDBJ;

Sequéncias completas de genomas de organismos dos trés dominios;
Definicao de Bioinformatica;

Analise da sequéncia no GenBank;

Busca de sequéncias por similaridade;

BLAST e Banco de dados de sequéncias.
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Sequencing costs

Date Cost per Mb Cost per Genome
2001 $5.292,39 $95.263.072
2002 $3.413,80 $61.448.422
2003 $2.230,98 $40.157.554
2004 $1.028,85 $18.519.312
2005 $766,73 $13.801.124
2006 $581,92 $10.474.556
2007 $397,09 $7.147.571
2008 $3,81 $342.502
2009 $0,78 $70.333
2010 $0,32 $29.092
2011 $0,09 $7.743
2012 $0,07 $6.618
2013 $0,06 $5.096
2014 $0,06 $5.731
2015 $0,014 $1.245
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NIH: https://www.genome.gov/sequencingcostsdata/
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Figure 1. Cumulative growth in INSDC. (A) Base pairs (black, 2365.5 trillion) and sequence reads (blue, 17.8 trillion) for INSDC raw data. (B) Base pairs
(black 1449 billion) and sequences (blue, 651.5 million) in INSDC assembled/annotated data.

Nucleic Acids Research, 2016, Vol. 44, Database issue doi:
10.1093 /nar/gkv1323



Total de Projetos no GOLD (dominios da vida)

FProjects by Domain
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Project Relevance of Bacterial Projects

& Medical

& Environmental
@ Agricultural

@ Evolution

@ Human Pathogen

& Human
Microbiome
Project (HMP)

@ Tree of Life

& All Other



TTCATACTTGGTTAAGACCTTTACAAGCCGACCAACGTGGTGACAGTGTCGTCCTTTA
CGCACCGAATCCCTTTATCATTGAATTAGTAGAAGAGCGATACTTAGGACGTCTTCGG
:giaGAATCTTGGTCCCGTTGCCTGGAACGTCTTGAAACTGAATTCCCGCCAGAAGATG
TTCATACTTGGTTAAGACCTTTACAAGCCGACCAACGTGGTGACAGTGTCGTCCTTTA
CGCACCGAATCCCTTTATCATATTGAATTAGTAGAAGAGCGATACTTAGGACGTCTTC
GGGAATTGTTATCCTATTTCTCAGGAATACGTGAAGTAGTCCTTGCAATTGGCTCACG
ACCTAAAACAACAGAACTACCCGTACCAGTAGACACTACAGGACGTTTGTCTTCAACA
GTCCCATTTAACGGAAATCTCGACACACACTATAACTTTGATAATTTTGTTGAGGGAC
GAAGCAATCAACTCGCTCGTGCTGCAGCTTGGCAAGCGGCACAGAAACCGGGAGACCG
TACTCACAACCCTCTATTGCTCTATGGTGGGACTGGTTTGGGTAAAACCCATTTAATG
TTTGCTGCAGGTAACGTAATGCGGCAAGTAAACCCAACTTATAAAGTAATGTATCTTC
GTTCGGAACAGTTTTTCAGCGCCATGATAAGAGCGTACAAGATAAAAGTATGGATCAT
AAGGGTAAAACCCATTTAATGTTTGCTGCAGGTAACGTAATGCGGCAAGTAAACCCAA
CTTATAAAGTAATGTATCTTCGTTCGGAACAGTTTTTCAGCGCCATGATAAGAGCGTA
CAAGATAAAAGTATGGATCATAAGGGTAAAACCCATTTAATGTTTGCTGCAGGTAACG
TAATGCGGCAAGTAAACCCAACTTATAAAGTAATGTATCTTCGTTCGGAACAGTTTTT
CAGCGCCATGATAAGAGCGTACAAGATAAAAGTATGGATCATAAAACGTAATGCGGCA
AGTAAACCCAACTTATAAAGTAATGTATCTTCGTTCGGAACAGGGTAAAACCCATTTA
ATGTTTGCTGCAGGTAACGTAATGCGGCAAGTAAACCCAACTTATAAAGTAATGTATC
TTCGTTCGGAACAGTTTTTCAGCGCCATGATAAGAGCGTACAAGATAAAAGTATGGAT
CATAAAACGTAATGCGGCAAGTAAACCCAACTTATAAAGTAATGTATCTTCGTTCGGA
ACAAAAACGTAATGCGGCAAGTAAACCCAACTTATAAAGTAATGTATCTTCGTTCGGA
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ATGAATTTGATCCTGAACCTGTGGACAAGTTACCGT
GAGGACAGAAGTTATCCCCAGCCCAACCCAAAAAGE

GCGGAGATCGCTCCGGTATTTGCACACACAGCGETG

GATAAATCTGTGAATAATCATCAGCGGCATCCETGE
Clonagem CTCACCCGATGCGAGTTCTCCGAGGACGGCTCTCGE
TCCCGTCGGGGTGATGETATCCACACGACATGAAGA
CEGGGAACGATGECAGAC GGCGAAGAGTCCATTTCT
BTGGCATGGCAGAGTETGCTCGACAAGCTGAGACCE
ATGACCGCATCACCCCGOAGCTGCACGRATTCCTCA
GTCTGGTCGAACCCAAGGGCATCATGGCCGGCACCT
TCTATCTGGAGGTGCCGAACGAGTTCACGCGLGGGA
TGATCGAGCAGCGCAGCCGGETCCCCCTCCTCAATG

Selecio natural COATCEGETACACTCGACAACACTCTCGCCGTCACGA
CTTTCGCGATCGTCGTCAACCCTAA

w

Sequenciamento

ATGAATTTGATCCTGAACCTGTGGACAAGTTACCGT
GAGGACAGAAGTTATCCCCAGCCCAACCCAAAAAGG
GCGGAGATCGCTCCGGTATTTGCACACACAGCGGTS
GATAAATCTGTGAATAATCATCAGCGGCATCCGTGE )
CTCACCCGATGCGAGTTCTCCGAGGACGGCTCTCG: — Mutagenese
TCCCGTCGGRGTGATGRTATCCACACGACATGAAGA
CGGGGAACGATGGCAGACGGCGAAGAGTCCATTTCT
GTGGCATGGCAGAGTGTGCTCGACAAGCTGAGACCE
ATGACCGCATCACCCCGCAGCTGCACGGATTCCTCA .
GTCTGGTCGAACCCAAGGGCATCATGGCCGGCACCT Analise
TCTATCTGGAGGTGCCGAACGAGTTCACGCGCGGGA — =xpenmental
TGATCGAGCAGCGCAGCOGGETCCCCCTCCTCAATG

CGATCGGTACACTCGACAACACTCTCGCCGTCACGA
CTTTCGCRATCGTCETCAACCCTAA
Reverse genetics:
https://en.wikipedia.org/wiki/Reverse_genetics




ACGCAGATATCAGCTA

ACGlCAGIATATCAGCTA

ACGC%G4TATCAGCTA

ACFC46ATATCAGCTA

ACGCIAGATATCAGI CTA

ACGCAGATATCAIGCTA

ACGCAGATIATCAGCTA

Fita de DNA

Quadro de leitura +1

Quadro de leitura +2

Quadro de leitura +3

Quadro de leitura -1

Quadro de leitura -2

Quadro de leitura -3



Bioinformatica

A bioinformdtica consiste no desenvolvimento de
métodos computacionais, matemadticos e estatisticos
para organizar e analisar informagdes biolégicas em
grande escala e de maneira integrada.

masename
‘ - Bancos de Dados Biologicos

Visualizacao e - Ferramentas computacionais
Analise - - Montagem de genomas
- Compreensao do significado biologico




Bancos de dados

=> 667.903 espécies representadas (UniProtKB/TrEMBL 2016_07)
CEQPDB-I => 15.536 genomas (Eukarya, Archeae, Bacteria) (GOLD database)

apan
CIB/NIG => National Center for Biotechnology Information (NCBI)
€ National Institutes of Health (NIH)
€ Maryland, EUA

I N S D C => European Molecular Biology Laboratory (EMBL)
€ European Bioinformatics Institute (EBI)
I_E.,,IEI‘E‘m € Hinxton, Inglaterra

=> DNA Data Bank of Japan (DDBJ)

@ Center for Information Biology and DNA Data Bank of
Japan (CIB-DDBJ)

€ Mishima, Japio

http://www.insdc.org/



National Center for Biotechnology Information (NCBI)

http://www.ncbi.nlm.nih.gov/
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Sign in to NCBI
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National Center for
Biotechnology Information

All Databases ¥

entrez =

NCBI Home Welcome to NCBI Popular Resources
Resource List (A-2) The National Center for Biotechnology Information advances science and health by providing access to PubMed
Al Resources biomedical and genomic information. Bookshelf
Chemicals & Bioassays About the NCBI | Mission | Organization | NCBI News | Blog PubMed Central
Data & Software PubMed Health
DNA & RNA Submit Download Learn BLAST
Domains & Structures Deposit data or manuscripts Transfer NCBI data to your Find help documents, attend a Nucleolide
Genes & Expression into NCBI databases computer class or watch a tutorial Genome
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Protein
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Literature
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S Analvsi NCBI Announcements
oquence Anayss Develop Analyze Research
Taxonomy , Gl numbers will be removed from
Use NCBI APIs and code |dentify an NCBI tool for your Explore NCBI research and sequence record presentations
Training & Tutorials libraries to build applications data analysis task collaborative projects 17 0ct 2016
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Creamy, Healthier Ice Cream? What's the Catch?

ot e
By JULLE MSHIN H
Publizhed: July 26, 2006 E sieHINTO Ocean pOUt vive em
E-MAIL THIS regides polares
IM its quest to create ice cream as voluptuous as butter and as R ,

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

the Arctic Ocean, studied the intimate structures of algas and foistad

[E] REFRINTS

nurnerous failures on the American public.

BREYERS

[

“I have 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

Flagstaff, Ariz., cataloguing the disappeintments she has

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

Tory CenicolaThe Mew York Times
SCOOP OF SCIENCE Companies are For Americans who spend each surnmer wrestling with

uzing nevwy methods to make ice cream

a guitless pleasure, temptation, there iz fresh hope in the freezer case. New

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/X075067?



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

LOCT3 07506 1095 bp DNA linear VRT 14-NOV-2006
DEFINITION Winter flounder antifreeze protein gene [4FP).

ACCEZ3ICN  Z07306
VERSICH Z07506.1 GI:64211

EEYTIORDS antifreeze protein.
AOURCE Fseudopleuronectes americanus (winter flounder)

CRGINIZN Pseudopleuronectes americanus

Eukaryota, HMetazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Letinopterygii; Neopterwygii; Teleostei; Euteleostel; Neoteleostel;

Leanthomorpha,; Acanthopterygii; Percoworphar Pleuronectiformes;
Fleuronectoldei; Pleuronectidae; Pleuronectinze;

Fzeudopleuronectes,




EEFERENCE 1 (bases 1 to 1095)
ATTHORS  Scott,G.K., Davies,P.L., Kao,MN.H. and Fletcher,i. L.

TITLE Differential amplification of antifreeze protein genes in the
pleuronectinge
JOUENAL  J. Mol. Ewol. 27 (1), £9-35 [1988)

FUBMED 3133486
FEATURES Location/Qualifiers

source 1..1095
Jorganisw="Pseudopleuronectes americanus”

fwol type="gencomic DA™




CLAT signal 26, .29

TATAL signal 7. .83
mizc feature 1019
fnote="pot, transcription initiation region®
gene order (158, , 213 . 710..902)
fgene="LAFP"
CcD3 join(l58..215,710..902)
o {gene="LFp"

foodon start=1

fproduct="antifreeze protein®
fprﬁtETh_lﬂE"LAAJuaﬁH.l"

fdb xref="GI:64212"
fdh:xref=”GGA:PD4DDE”
fdh_xref="InterPrD:IPHDDDID%"

b xref="FLE:1ATF"

/db xref="PDB:1JSE"

fdb xref="PLE:1UFL"

/db xref="PDB:1UFB"

fib xref="UniFrotER/3wiss-Prot:PO4002"
ftranslation="MALILFTVGOLIFLFUTMRITEARPDPAAELAPLLLLAP AP
DTASDALLALAT TAANARLAAEL TAANDARRALATARG!

intron 214, .709
{gene="LFp"

number=1

polyvd signal 99, .974




polyl signal 969,.974
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gracsaacact goygyagtgt tgtaccaatc tootCAgAatt gUtogacagt casgrgatgs
cococagyotoc agttactata smacagattc acattgacct goatattcac cacatcttos

ttttgtﬁlLtg E.EJ.EI:E.IEEE EI:EEEJ.I:E.E.E_IE toctoaagatd aotoctotoac ttLtoactat

cggacasttg attttottat tttggacaat gﬂggtacgtg gacactoact thghbttotto
tatgaatcty ghtttactgt sastatctty gaagqgaagys aggatatcty cattatocod

gaggggocat ttgtthttaca gocagogoty afagatgaay atcthtoatos grtgttoatol
gtttgaccot gattaacacs agatggtoac atggaccatc LLtatttaca tastghbtheos
toagoacttc ctgttbtoag coogasactt asagagooct Ccatggasact toctgatgat
ctggtgacac ctoctgytty saggasacay agttbgagay gogUcagass assattattoy
agtttgaaty sagaagotgt catttgattt catgbtoUgy goouguodoy toatcacacs

agatattgs tasctgtcat cactgagbtt gotgaasgty acgoaccayt asstgtbohbo
atatatasts ttatcatast asttatasts ataccattas tctctgcaga'atcactgaag

Coagacoca CCCCHCAdUE ARAQUCgRct CAgrAageads tooogrecet] goegragen
COCCAgACAC cgoctotgar gocgoogoty cagocgooct LAcCOUogRc aacgrcana

Cegrtgorge ActCactger gQUosAacyory CogUogongr agUagenacs gccagaggit

};ﬂggatcgtg gtogtcttga tgtgygatcs tgbgascatc LOagoagooa gatghitacos

atptgctwaa taaacctgay aagetgatty ttasasacca agtghboctgt toatttoatc
Lotgaasagtc cgbcacagtt totgtagatc atgtagactc caggaaghtga tgocattogtg
ctgttgaacc tgoadg



FORMATO FASTA??

NUCLEOTIDEOS

>gi|47933333|gb|AY262820.1| Pinus radiata cellulose synthase (CesAl(0) mRNA,
complete cds
GCACGAGGATTTAATCGAACTCGGTAATTGTTATCATCGTGGTGAGGACTAGTGCTTGATATTTTAGTTT
TATTCTCGAAATTTCATAATAGCTTGGGCTTTCTAAAAAGGGGAATGGTGGAATGGGTGTGAGAGTGAAG
AGGAATGGTATCGAACCACTAAGAAAAGTAGTCGTGCAAGTATTAGATGGTTGGCTGTGATAGTTGGAAA

PROTEINAS

>gi|47933334|gb|AAQ63935.1| cellulose synthase [Pinus radiata]

MEARTNTAAGSNKRNVRVSVRDDGELGPKPPOQHINSHICQICGEDVGLAADGEFFVACNECAFPVCRPCY
EYEWKDGNQSCPQCKTRYKWHKGSPQVDGDKEDECADDLDHDFNSTQGNRNEKQQIAEAMLHWOMAYGRG
EDVGPSRSESQELPQLOVPLITNGQAISGELPAGSSEYRRIAAPPTGGGSGKRVHPLPFPDSTQTGQVRA

>LINHA DO NOME
MAXIMA DE 80 CARACTERES POR LINHA



https://blast.nchi.nlm.nih.qgov/Blast.cqi

Basic Local Alighment Search Tool
October 26th NCBI Minute

BLAST finds regions of similarity between biological sequences. The program NCBI staff will introduce two new BLAST databases: the RefSeq Representative
compares nucleotide or protein sequences to sequence databases and Genomes database and the Model Organisms or Landmark protein database.
calculates the statistical significance. Learn more Fri, 07 Oct 2016 18:00:00 EST More BLAST news

Web BLAST

W,

BLAST Genomes

Enter organism common name, scientific name, or tax id Search

Human Mouse Rat Microbes



https://blast.ncbi.nlm.nih.gov/Blast.cgi

BLAST (NCBI)

BLASTP: compara uma sequéncia de enfrada (protemna) com um
banco de dados (proteinas),

BLASTN: compara uma sequéncia de entrada (DNA) a um banco
de dados (DNA).

BLASTX compara uma sequéncia de nucleotideos. traduzida em
todas os 6 frames. em um banco de dados de proteinas.

TBLASTN: compara uma sequéncia de proteina com um banco de
dados de nucleotideos traduzido em 6 frames.



BLAST (NCBI) QuUIZ

Formato FASTA: formato universalmente aceito para se processado

>sequéncia 1
POLVALGLALLCAVAGPAAAQNCGCQPNVCCSKFGYCGTTDEYCGDGCQSGPCRSGRGGGGSGGGGANVA
SVVTSSEFENGIKNQAGSGCEGKNEYTRSAFLSAVKGYPGFAHGGSQVQGKREIAAFFAHATHETGHECY I
SEINKSNAYCDPTKROWPCAAGQKYYGRGPLOISWNYNYGPAGRAIGFDGLGDPGRVARDAVVAFKAALW
FWMNSVHGVVPQGFGATTRAMORALECGGNNPAQMNARVGYYRQYCRQLGVDPGPNLTC

>sequéncia 2
ATGTTAGATACTAATAAAGTTTATGAAATAAGCAATCTTGCTAATGGATTATATACATCAACTTATTTAA
GTCTTGATGATTCAGGTGTTAGTTTAATGAGTAAAAAGGATGAAGATATTGATGATTACAATTTAAAATG
GTTTTTATTTCCTATTGATAATAATCAATATATTATTACAAGCTATGGAGCTAATAATTGTAAAGTTTGG
AATGTTAAAAATGATAAAATAAATGTTTCAACTTATTCTTCAACAAACTCTGTACAAAAATGGCAAATAA
AAGCTAAAGATTCTTCATATATAATACAAAGTGATAATGGAAAGGTCTTAACAGCAGGAGTAGGTGAATC
TCTTGGAATAGTACGCCTAACTGATGAATTTCCAGAGAATTCTAACCAACAATGGAATTTAACTCCTGTA
CAAACAATTCAACTCCCACAAAAACCTAAAATAGATGAAAAATTAAAAGATCATCCTGAATATTCAGAAA
CCGGAAATATAAATCCTAAAACAACTCCTCAATTAATGGGATGGACATTAGTACCTTGTATTATGGTAAA
TGATTCAGGAATAGATAAAAACACTCAAATTAAAACTACTCCATATTATATTTTTAAAAAATATAAATAC
TGGAATCTAGCAAAAGGAAGTAATGTATCTTTACTTCCACATCAAAAAAGATCATATGATTATGAATGGG
GTACAGAAAAAAATCAAAAAACATCTATTATTAATACAGTAGGATTGCAAATTAATATAGATTCAGGAAT
GAAATTTGAAGTACCAGAAGTAGGAGGAGGTACAGAAGACATAAAAACACAATTAACTGAAGAATTAAAA
GTTGAATATAGCACTGAAACCAAAATAATGACGAAATATCAAGAACACTCAGAGATAGATAATCCAACTA
ATCAACCAATGAATTCTATAGGACTTCTTATTTATACTTCTTTAGAATTATATCGATATAACGGTACAGA
AATTAAGATAATGGACATAGAAACTTCAGATCATGATACTTACACTCTTACTTCTTATCCAAATCATAAA
GAAGCATTATTACTTCTCACAAACCATTCGTATGAAGAAGTAGAAGAAATAACAAAAATACCTAAGCATA
CACTTATAAAATTGAAAAAACATTATTTTAAAAAATAA



Exercicio:

http://www.ncbi.nlm.nih.gov/nuccore/M63845.1

http://www.uniprot.org/uniprot/P0A370

1) Quantos nucleotideos tem o gene que codifica a proteina?
2) Quantos nucleodideos tem a regiao codante?

3) Qual alocalizagao das regioes regulatorias?

4) Quantos exons e introns tem o gene?


http://www.ncbi.nlm.nih.gov/nuccore/M63845.1
http://www.ncbi.nlm.nih.gov/nuccore/M63845.1
http://www.uniprot.org/uniprot/P0A370
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