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Vggetal e Microrganismos



Francis Hanry James Dewey Maurice Hugh
Compton Crick Watson Frederick Wilkins

(1916-2004) (1928 -) (1916-2004)
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Proposta da Dupla hélice de DNA







DNA, o cédigo da vida...

* Molecular Structure of Nucleic
Acids. April 25, 1953

e James D. Watson e Francis Crick







Quantificou as bases nitrogenadas adenina, timina, citosina e guanina
em diferentes organismos e demonstrou existir uma razao constante entre A/T e C/G
Evidéncia para pareamento entre as bases nas duas fitas de DNA

Paralelamente a Watson e Crick, realizou estudos de difracio de
raios-X com DNA.
Seus dados foram fundamentais a proposicio da estrutura da dupla hélice.

Descreveu a estrutura de hélice para proteinas.
Mostrou que estrutura de hélice era possivel.

Desenvolveu o método de sequenciamento de proteinas e relatou a
sequéncia da insulina.
Evidéncia de que proteinas nio eram polimeros simples, dependendo
necessariamente de um codigo.



A Verdadeira Revolugao

Inicio do séc. 20: Mendel e as leis da hereditariedade.
1953: Watson/Crick e a estrutura do DNA.
Anos 70 e 80: Biologia Molecular/Biotecnologia

Anos 90 e séc. 21: GenOmica/Bioinformatica



Historia da Biologia Molecular

Fred Sanger, Amino Acid Sequence of Insulin
Watson/Crick, Estrutura do DNA

Francis Crick, Central Dogma, DNA = RNA - Protein
Nirenberg, Matthaei, The Genetic Code

Shapiro and Beckwith, First gene cloned, LacZ

Paul Berg, First recombinant DNA molecule
Cohen/Boyer, First recombinant organism
Maxam/Gilbert and Fred Sanger, DNA sequencing
Fred Sanger, Complete sequence of phage (X174

David Botstein, Restriction Fragment Length
Polymorphisms (RFLP)

Kerry Mullis, PCR



Frederick Sanger 1918-2013

A Rapid Method for Determining Sequences in DNA
by Primed Synthesis with DNA Polymerase

F. SaxeEr AnD A. R. CouLrson

Medical Research Council

Laboratory of Molecular Biology
Hills Road, Cambridge CB2 2QH, England

Prémio Nobel de medicina e fisiologia em 1980
J. Mol. Biol. v.94, p. 441-448, 1975



Lloyd M. Smith et al. Fluorescence detection in automated DNA sequence analysis. Nature

321, 674-679 (June 12, 1986).

1986 - Sequenciador Automatico de DNA (Leroy Hood)
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Sequenciamento de DNA

« 1977 -2004 — Evolucao e consolidacao do
meétodo de Sanger
e 2004 - ....... — Plataformas de NGS — Next

Generation Sequencing (Na verdade pode ser:
“Now Generation Sequencing”)



Geracoes de S?quenciadores

1% Geracao
; oaliycl

[Clonagem)

‘ \r_f——————————

3% Geragao

(single molecule)

. lon Torrent- PGM, Biﬁ!m
4° Geragdo (Life Technologies)
(Post-Light) Qﬂg[QM—Oxfoyi/ﬁﬂllQD,Q[&
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Sequenciamento — nhova geracao
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Roche / 454
Genome Sequencer FLX
100 Mb / corrida

Applied Biosystems
ABI 3730XL
1 Mb / dia

|

Applied Biosystems

SOLID
3000 Mb / corrida
asssmcno

lllumina / Solexa
Genetic Analyzer
2000 Mb / corrida




&\ Sequenciando Genomas para
Investigar Variabilidade

* SNVs —Single nucleotide variants
* SNPs —Single nucleotide polymorphisms
* CNVs — Copy number variants

* CNPs — Copy number polymorphisms



Genomas Individuais

http://huref.jcvi.org/

OPENaACCESS Freely available online October 2007 I Volume 5 I lssue 10 I 2254 PLOS BIOLOGY
The Diploid Genome Sequence
of an Individual Human

Samuel Levy", Granger Sutton', Pauline C. Ng’, Lars Feuk?, Aaron L. HaIpern‘, Brian P. Walenz', Nelson Axelrod’,

). Craig Venter

I N S TI TWUTE

Jiaqi Huang1, Ewen F. Kirkness’, Gennady Denisov', Yuan Lin', Jeffrey R. MacDonald?, Andy Wing Chun Pang:,

Mary Shagoz, Timothy B. Stockwell', Alexia Tsiamouri', Vineet Bafna’, Vikas Bansal’, Saul A, Kravitz', Dana A. Busam’,
Karen Y. Beeson', Tina C. McIntosh’, Karin A. Remington‘, Josep F. Abril®, John Gill', Jon Borman’, Yu-Hui Rogers‘.
Marvin E. Frazier1, Stephen W. Schererz, Robert L. Strausberg1, J. Craig Venter'

Table 4. |dentification of Variants Found within the HuRef-NCBI
One-to-One Assembly Map (Internal HuRef-NCBI map) and Those
Variants in HuRef Sequence Not Aligned to NCBI (External HuRef-

NCBI Map)
Variant Internal External
HuRef-NCBI Map HuRef-NCBI Map

heterozygous SMP 1,623,826 138,715
homozygous SNP 1,450,860 —
heterozygous MNP 11,825 27,160
homozygous MMP 14,838 —
heterozygous indel 218,301 45,622
complex 5,880 22,299
homozygous insertion — 275512
homozygous deletion — 283,961
inversion — 90

Total 3,325,530 793,359



http://huref.jcvi.org/

nature Vol 452|17 April 2008|doi:10.1038/nature06884

LETTERS

The complete genome of an individual by massively

parallel DNA sequencing

David A. Wheeler'*, Maithreyan Srinivasan®*, Michael Egholm?®*, Yufeng Shen'*, Lei Chen', Amy McGuire”,
Wen He?, Yi-Ju Chen?, Vinod Makhijani®, G. Thomas Roth? Xavier Gomes?, Karrie Tartaro’f, Faheem Niazi®,
Cynthia L. Turcotte?, Gerard P. Irzyk? James R. Lupski**®, Craig Chinault®, Xing-zhi Song’, Yue Liu', Ye Yuan’,

Lynne Nazareth!, Xiang Qin!, Donna M. Muzny', Marcel Margulies’, George M. Weinstock'*, Richard A. Gibbs'* ' ' 2

& Jonathan M. Rothberg®f

http://jiimwatsonsequence.cshl.edu/cgi-perl/gbrowse/jwsequence/

Table 1| Single nucleotide variation in 454 reads

Subject Filter* Tatal variztion Knawnt Mavel

Watson Raw 14,829,087 3,283,273 11,545814
1 4427 488 2815322 1,612,166
2 3571513 2,752,591 1,218,522
3 3,322,093 2715256 &06,757

Venterd 4 3470669 2,822,802 647,767

* Filters: raw, all base substitution from cross_match alignments; 1, 5, = 28 (see Methods); 2, filter
1 plus ratio of variant to total coverage >0.2; 3, filter 2 plus eliminate SMPs close to homopalymer
runs =5hp; 4, (Wenter) Phred (ref. 203 Q > 5, ratio of variant to total coverage >0.2.

t Wariants found in build 126 of dbSNP (http./ S www.ncbinlm.nibgov/SNE/ D,

1 5MPs found in genome of Venter: see ref. 2 and supplementary material therein.



http://jimwatsonsequence.cshl.edu/cgi-perl/gbrowse/jwsequence/
http://jimwatsonsequence.cshl.edu/cgi-perl/gbrowse/jwsequence/
http://jimwatsonsequence.cshl.edu/cgi-perl/gbrowse/jwsequence/

Genomas Individuais

ARTICLES Ilﬂtll_l:@

Accurate whole human genome
sequencing using reversible terminator
chemistry Bgentleyetal.

http://www.illumina.com/HumanGenome/

Vol 456|6 November 2008|doi:10.1038 /nature07517

nature Vol 456|6 November 2008 |doi:10.1038/nature07484

ARTICLES

The diploid genome sequence of an Asian
individual Wwangetal. ==
http://yh.genomics.org.cn/

9 BG YanHuang

SHENZHEN ——The First Asian Diploid Genome


http://yh.genomics.org.cn/
http://www.illumina.com/HumanGenome/

First drafte of two composite
haploid human genomes™2

/

Human Gencme Project,

completed®

1. Craig Venter
diploid genome* @

James Watson®, a woman with

acute myeloid leukemia®,
aYoruba male from Nigeria’
and the first Asian genome*

Two Korean males including
Seong-fin Kim39, Stephen
-Quake!’; another eancer - - - - -
genome'2 George Church, a
Yoruban female, another
male'3, and four dthers!4-%

2001

2004

2007

2008

2009

Explosao de Genomas
Individuais

& glioma cell line!?, Inuk',
IGubi and Archbishop
Desmond Tutu's, James
Lupeki?? and a family of four?!

4

fourd!

R
T,

2010



Mais e mais Genomas Individuais

1000 Genomes

A Deep Catalog of Human Genetic Variation

PRESS RELEASES AND MEDIA COVERAGE

Recent Media Coverage

R P —_— CoEo i -

LA UENALLE LU sl ) UNE £

1000 Genomes Project Releases Pilot Project Data, Plans to Sequence 2,500 Genomes in Total

~ Rl R MC D A TRk Coilm
I E cb UAIlL

1000 Genomes Project to Sequence 2 500 Genomes By End of Mext Year

e o omoa . — R o —
LA L WEDb UAIL 1LY U ) B L (o

Researchers Discuss 1000 Genomes Progress at ASHG

m

Press Releases

TRl L
e L U

1000 Genomes Project Releases Data from Pilot Projects on Path to Providing Database for 2,500 Human Genomes

P BT A
CURE 2L A LI L

Three Sequencing Companies Join 1000 Genomes Project

— -

UL L H L L

Internatinn;al CDHSDI‘H-LI;’I‘; .ﬁnnnunces the 1000 Genomes Project
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Volume 467 Number 7319 pp1005-1146 28 October 2010

THIS WEEK COMMENT SPECIALS

+ Editorials * Comment * Technology Features
~ World View = Autumn Books

~ Research Highlights ~ Correspondence RESEARCH

HHHUSANI] EEHHH[S " Sevenbays e - News & Views

” 2 B ~ Brief Communication

NEWS IN FOCUS CAREERS Arising
+ News ~ Feature ~ Articles
~ Features +* Q&A ~ Letters

- Career Briefs

About the cover = - Futures

ARTICLE

doi:10.1038/nature09534

A map of human genome variation from
population-scale sequencing

The 1000 Genomes Project Consortium®*



Genomes by
the thousan

Ten years ago, two fingers were enough to The United States is

count the number of sequenced human most e doughyt  Labsin North
genomes. Until last year, the fingers on two sequencing machines.  LmeTca e
hands were enough. Today, the rate of such S

sequencing is escalating so fast it is hard to
keep track. Natureattempted nevertheless:
we asked more than 90 genomics centres
and labs to estimate the number of human
genome sequences they have in the works.
Although far from comprehensive, the tally
indicates that at least 2,700 human genomes
will have been completed by the end of this
month, and that the total will rise to more @
than 30,000 by the end of 2011. AMERICA

KEY
i 500 genomes @

by the end of

October 2010 Many researchers note a striking under-

500 genomes representation of non-white and non-Asian
by the end @ genomics projects. Only a handful of African
and South American genomes are complete;
Murmber of more are planned in population studies.

i
high-throughput
=CUENCErs
. in the region

of 2011




Kissing cousins. A few Neandertals
mated with early modern humans and
passed on some of their genes to living
humans.

CREDIT: TOMISLAV MARICIC

8 A Draft Sequence of the
Neandertal Genome

Richard E. Green,*t1 Johannes Krause,’+§ Adrian W. Briggs,’t§ Tomislav Maricic,'t§

Udo Stenzel,’t§ Martin Kircher,'+§ Nick Patterson,’t§ Heng Li,’t Weiwei Zhai,’t!|

Markus Hsi-Yang Fritz,*t+ Nancy F. Hansean Eric Y. Durand,?t Anna-Sapfo Malaspinas,’t
Jeffrey D. Jensen,®t Tomas Marques-Bonet,”**t Can Alkan,’t Kay Priifer,'t Matthias Meyer,'t
Hernan A. Burbano,'7 Jeffrey M. Good, ®t Rigo Schultz,” Ayinuer Aximu-Petri,* Anne Butthof,
Barbara Héber,” Barbara Hoffner," Madlen Siegemund,® Antje Weihmann,* Chad Nusbaum,”
Eric S. Lander,” Carsten Russ,® Nathaniel Novod,® Jason Affourtit,” Michael Egholm,’
Christine Verna,?* Pavao Rudan,'® Dejana Brajkovic,* Zeljko Kucan,'® Ivan Gusic,°
Vladimir B. Doronichev,® Liubov V. Golovanova,'? Carles Lalueza-Fox,* Marco de la Rasilla,
Javier Fortea,"*9] Antonio Rosas,™® Ralf W. Schmitz,"®*” Philip L. F. Johnson,'®t Evan E. Eichler,’t
Daniel Falush,™1 Ewan Birney,*t James C. Mullikin,”t Montgomery Slatkin,>+ Rasmus Nielsen,*t
Janet Kelso,'t Michael Lachmann,t David Reich,>?°*t Svante Padbo™*t
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Nova tecnologia

* Dispensa clonagem dos fragmentos em
sistemas bacterianos

* Dispensa a preparacao de DNA molde para
sequenciamento

* Reacoes feitas em paralelo em volume
extremamente pequeno - nanotecnologia

%@)

, ")




v A primeira planta a ser sequenciada (Arabidopsis
thaliana) levou aproximadamente 10 anos para ter o
primeiro rascunho de seu genoma apresentado.

v'utilizacdo das segunda e terceira geracbes de
sequenciadores (e.g. 454, da Roche; SOLiD, da Applied
Biosystems; Genome Analyzer lle, da lllumina) poucas
semanas.

v'Quarta geracdo de sequenciadores (e.g. Oxford Nanopore,
Pacific Biosciences, lon Torrent) deve permitir, em poucas
horas, ou até minutos, sequenciar o genoma completo de
uma espécie a precos razoaveis que podem
potencialmente chegar a menos de USS 100/genoma.



TE CHN OLO GY For more technology stories, visit newsclentist.com/technology

toa solution containing enzymes
that bind to the end of each
strand, When a current Is applied
across the solutlon these enzymes
and DNA are drawn to hundreds
of wells ina membrane at the
bottom of the sobution, each just
10 micrometres across.

‘Within cach well is a mocified
version of the protein alpha

g
i
!
2
g
L]

This could change the way
we do medicine. You could
see every doctor walking

around with these things”

hemolysin (AHL), whichhasa
hollow tube just 10 nanometres

wie at its core (see dia _
Asthe DNAis drawn do
towards to the protein,

Readerof genomes enzyme attaches itselft
AHL and begins to unzi|
DNA, threading one st

Sequence DNA inseconds  “wieze:

DNA strand has unique

characteristics, and eac!

DNA Sequencing can now be done on a device that the University of Birmingham, the current flowing thn
f . 3 UK, and author of the blog pore ina slightly differe
plugsinto your computer like a memory stick Pathogens: Genesand Genomes.  This s enough to deten
It shows the technology works, which of the four bases

Duncan Graham-Rowe Genome Biology and Technology  he says, "If you can sequence through at any one thm
(AGHT) conference in Marco this genome you should beable  disruption is read by th

IT LOOKS like an ordinary USB Istand, Florida. Lo sequence larger genomes.” like a ticker-tape reader
memory stick, but a littde gadget This was done as a proof of Oxford Nanopore is also Thisapproach has tw
that can sequence DNA while principle. “Phi X was the first building a larger device, called advantages over others

plugged into your laptop could genotme ever tobe sequenced,”says - GridION, for lab use. Both GridiON  technlques: first, the DI
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Cost per Genome

National Human Genome
$10K Rosoarch instituto

Qenome._govisSequencingeosts
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Aplicacoes

* Sequenciamento de Genomas
— seguenciamento de novo
— re-sequenciamento - variabilidade SNPs e mutacoes

* Sequenciamento de Transcriptomas
— variabilidade - splicing, poliadenilacao
— quantificacao de expressao génica



Os sequenciadores de nova geracao
promovem uma mudanca no paradigma

m

IE

Geracao de dados
deixa de ser o fator

limitante Com os bilhdes de

datapoints gerados em
horas, 0 processamento
e analise dos dados
tornou-se o maior
gargalo das pesquisas.




Novas possibilidades

v Aprofundar regulacdo genoma

v’ Acompanhar resisténcia viral e bacteriana
em tempo real

v’ Ter acesso a novos genes

v Entender a terapéutica génica

v’ Integrar informacdes bioldgicas com
questoes de saude e doenca

v’ Avaliacdo gendmica personalizada

v'Avancos ainda inimaginaveis



Entenda como foi feita a bactéria com DNA artificial

Pesquisadores recriaram, em laboratério, o
codigo geneético da bactéria M. mycoides

s
.

cODIGO
GENETICO
CODIGO i3 % 2 O DNA da M. mycoides
_ C/ GENETICO \ foi colocado dentro da
s & RECRIADO \ bactéria Mycoplasma
’ capricolum

BACTERIA

Com o tempo, a bactéria comegou
a se comportar como se fosse uma
auténtica M. mycoides, a espécie
do DNA sintético

Além disso, a nova bactéria conseguiu
4 se reproduzir, criando descendentes de

M. mycoides, em vez de Mycoplasma
3 ‘ capricolum, comprovando que o codigo
' genético sintético funcionou como se fosse

um DNA natura




EDITORIA T€ AFTE

SINTETIZANDO UM GENOMA FUNCIONAL

Uma equipe comandada por Craig Venter obteve sucesso na criacdo de
um genoma bacteriano sintético e no seu uso para controlar uma célula.

Pedacos )
de DNA i\ = ~
\\ = 4" :\
3 = ,:.: <
3 S
y Y S
S o S
N Jungdo §
» MONTAGEM

A equipe comegou com pedagos
pequenos de DNA feito em laboratério.
Depois, ela usou uma técnica nova para

DNA circular completo

iy 2.
N Z
£ =
4 \» B2
2. § -
N/ \ Célula

9//.// v (= bacteriana

» INSERCAO

O DNA circular foi projetado para
replicar quase fielmente a sequéncia
genética da bactéria Mycoplasma

Coldnia bacteriana

MAUTORREPLICACAO

O DNA sintético se provou preciso o
bastante para assumir a célula
bacteriana e substituir o proprio DNA

da célula. A “célula sintética” entdo se
replicou para formar uma colénia
bacteriana.

mycordes. Para testar o DNA, a equipe
oinseriu em uma célula vazia de uma
espécie diferente de bactéria.

juntd-los, criando o maior pedaco de DNA
sintetizado da histéria, um circulo com
um milhdo de unidades de comprimento.

FONTE MOSTR S0 iNCe

J. Craig Venter Institute (JCVI) publicaram resultados descrevendo o sucesso na
construcao da primeira bactéria sintética que se autorreplica. Eles sintetizaram
os 1.8 milhdes de pares de base cromossomicos do genoma modificado de
Mycoplasma mycoides.



O que € 0 GENOMA ?7?7??

Todo o material genético contido nos cromossomos
de um organismo

O genoma pode ser:
« Estrutural — genoma total do organismo

 Funcional — genoma relacionado aos genes
expressos (EST’s)

« Passou a ser “investigado” a partir das novas
descobertas; e dos avancos tecnologicos na area
da genética molecular.
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Tipos de projeto

DNA - sequenciamento de estruturas do genoma ou de
trechos destas. Ex.: Genoma humano

ESTs — sequenciamento de cDNA, feitos a partir de
bibliotecas de mRNA. Ex.: ESTs de cana-de-acucar

SAGE — sequenciamento de fragmentos em torno de 20 pb
do cDNA




Objetivos para sequenciamento

Exemplo

Sequenciamento
de novo

Sequenciamento
genbmico

Sequenciamento de >1000 genomas
de influenza

DNA de org. extinto

Neanderthal

Metagenomica

Intestino humano

Resequencia-
mento

Genomas completos

Individuos humanos

Regides gendmicas

Deteccéo de rearranjos ou regifes
associados a doencas

MutacOes somaticas

Em cancer

Transcriptoma

MRNA

Serial Analysis of Gene
Expression (SAGE)

Definir regulacao da transcricédo

RNASs nao codificadores

Identificar e quantificar microRNAs

Epigenética

Padrdo de Methilacéo

Avaliar padrdo de metilacdo em
cancer




Sequénciamento GenOdmico

= Nos permite conhecer as sequéncias nucleotidicas que
compdem o organismo.

= Atraves deste conhecimento é possivel a localizacdo de
genes de interesse.

CROMOSSOMO

Q Q Q Q ‘D OPLASMIDEOS

TRANSFORMACAO BACTERIANA

MULTIPLICACAO DE CLONES

EXTRACAO DE DNA/mRNA



EST — Expressed Sequence Tag

RNA W | —

COOH NH, COOH

Proteina (K(O@ qadeqo

Dogma Central da Biologla

Seguenciamento <

Clonagem em £. coli



ESTRATEGIAS DE SEQUENCIAMENTO DE

GENOMAS
Producgao de sequencing
reads até 8x o tamanhodo ==~ =2 A% IR EIE LER
genoma l
Montagem dos contigs ‘ iy ’ m—_—

|dentificacao de gaps reaise v Lo o To ol ol o
virtuais

Fechamento de gaps

Publicacao do genoma



« As primeiras propostas para se mapear 0 genoma surgiram em
1985, quando um grupo de cientista pretendiam detectar
mutacdes em homens.

» 1990 o Projeto Genoma Humano ¢ iniciado formalmente.

« Basicamente, 18 paises iniciaram programas de pesquisas
sobre o genoma humano. Os maiores programas desenvolvem-
se na Alemanha, Australia, Brasil, Canada, China, Coréia,
Dinamarca, Estados Unidos, Franca, Holanda, Israel, ltalia,
Japéao, México Reino Unido, Russia, Suécia e Unido Européia.


http://images.google.com.br/imgres?imgurl=http://www.sociais.ufpr.br/~dirce/cursos/photo/imagens/medicina/feto.jpg&imgrefurl=http://refrancabandera.blog.excite.it/archive/month/200409&h=492&w=328&sz=22&hl=pt-BR&start=3&tbnid=Se8E-K_vTwOu-M:&tbnh=130&tbnw=87&prev=/images%3Fq%3Dfeto%26ndsp%3D20%26svnum%3D10%26hl%3Dpt-BR%26lr%3D%26sa%3DN

¥ CELERA

Francis Collins Craig Venter



http://www.sciencemag.org/

No Brasil...

R Fap

FAPESP 1997 - ONSA

Fundacdao de Amparo a
Pesquisa do Estado de Sao
Paulo

Organization foOF
Niu c | e ol dse
Sequencing and
\rea |1 y s 1S

The Virtual Genomics Institute




NOVEMBRO/99: SEQUENCIAMENTO, DESCOBERTA E DESCRICAO DOS
GENES FORAM CONCLUIDOS

* ~ 13]uly 2000

JULHO/2000: TRABALHO
CIENTIFICO FOI PUBLICADO
NA REVISTA NATURE Citrus

pathogen
~sequenced






http://www.lbi.ic.unicamp.br/xylella_cvc-strain/images/ekcxl001.jpg
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Xylella |

Genoma
Funcional da
Xylella

Genoma
da Cana
de Acucar
The Sugar Cane EST Project
Genoma da
Xanthomonas

i citri —cancro
Genoma citrico

Xanthomonas
citri

Genoma
Humano do
Cancer

Genoma do
Schistosoma
mansoni

Genoma
Café



Projetos Genomas ja Publicados:

nawre

¢ &
Therat genome

j’he chicken genome

Dictyostellum q s

The
Drosophila
Genome

“pLos | nature
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Monumento em homenagem aos ratos
utilizados em pesquisas cientificas sobre o
DNA, em Novosibirski, na Russia.
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Homo sapiens Arabidopsis thaliana Mus musculus D. melanogaster

13.709 (11.192, 08/2011) Projetos Genoma
3.173 "completos” e/ou publicados

Em andamento:

213 (206) arqueobacterias
7.965 (6.806) bacteéerias
2.385 (2.007) eucariotos

334 (209) metagenomas

Fonte: GOLD, Genome Online Database v4.0
(12/03/2012)

Yersinia pestis




Tamanhos Comparativos de Alguns Genomas

Niumero de pares Niumero
de bases de genes

OX-174 5.386 10 virus que infecta E. coli

Mitocondria humana 16.569 37 organela subcelular

Organismo Comentario

Virus Epstein-Barr (EBV) 172.282 80 causador da mononucleose

causador de epidemias de

Mycoplasma pneumoniae 816.394 pneumonia ciclica

bactéria, causadora de

Rickettsia prowazekii 1.111.523 epidemias de tifo

Treponema pallidum 1.138.011 bactéria, causadora da sifilis

bactéria, causadora da doenca

Borrelia burgdorferi 1.471.725 de Lyme

bactéria encontrada em fontes

Aquifex aeolicus 1.551.335 termais

arqueobacteria sem parede

Thermoplasma acidophillfum 1.564.905 celular

1.641.481 causa freqiiente de

Campylobacter jejuni .
PV J€j envenenamentos alimentares

principal causa de tdlcera

Helicobacter pylori 1.667.867 astomacal

Methanococcus jannaschii 1.664.970 arqueobactéria termdofila

bactéria, causadora de infeccoes

Haemophilus influenzae 1.830.138 do ouvido médio

Thermotoga maritima 1.860.725 bactéeria marinha

Fonte: A. M. Lesk - Introdugado a Bioinformatica, Artmed. Za. Edigao, 2008.




REACAO DE SEQUENCIAMENTO
DNA == GEL QUALIDADE ==>PCR == PURIFICACAO

Ciclo de Sequenciamento

A reacio de dideoxysequenciamento é feita - 'F}"}'

utilizando-se uma amostra de DNA. % ;,/r

- | ™ _.F.f’/
\\“*-._,_ A

ACCTGTACTCGGCTAAG

TGGACATGAGCCGATTC, Amostra de DNA
D TAQ Polimerase
.n-rrr Primer
% }% Deoxinucleotideos

Dideoxinucleotideos

*n
= —i>
il



3 5
GCTAGCCTTGATGGCTAAGTAAGCTGCCA

5 ,3

Primer Forward

5, 3,
CGATCGGAACTACCGATTCATTCGACGGT

3 ¢ 5

Primer Reverse













Sala de preparo Sala de apoio
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GTTET AACGACEGCCAG TG AATTET 44T ICAC TCAC TATAGGGC GAATTC GAGC TCNITCACCC GEGEGE ATCCTC TAGAGTC G
10 20 a0 40 50 60 20 a0
GTTST AACGACG GLCAG TG AATTGTAAT NTCAC TCAC TATAGGGUGAATTC GAGC TCHITCACC CGGGG ATCCTC TAGAGTCG

“V
A




Descompacta os
cromatogramas

Converte o0s arquivos binarios dos
cromatogramas em arquivos fastas,
phd, e qual

4 Localiza sequéncias de vetores

\

[ : 7‘\\\
. Crossmatch 4/" e primers em arquivos fasta

¢

/. N
'R tmasker |
.\epea as e_//

.

Ph rap Faz a montagem das sequéncias

Localiza sequéncias repetitivas
em arquivos fasta

Visualiza a montagem gerada
COﬂSEd pelo Phrap

construindo uma sequéncia continua ou contig.




PHERD — PHRAP - CONSED

v Phred = valores de gqualidades para as bases
v Phrap e Cap3 = montagem

v Consed = visualizacao

SR Aligned Reads <0 X
File Havigate Info Color Din Hisc Help
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CAGGTTE*ACTATEGEAGT TT#CCGGLETARGAGGAGAGETCCACTCAGATLET TGGGLEACTTGAGAATTTTATTTTTGGT TTAKTATGGT TATTTCKTGAGTGETGGGCTACAAL

CAGGTTC+ACTATLGAGTT T CCGLGECTAAGAGLAGAGLTCCACTCAGATLLT TRLLEGACTTGAGARTTTTATTTTTGGT TTAXTATLLTTAT TTC+TGAGT GETLLLET ACARAC
CAGGTTC*ACTATLLAGT T ToCCGLGCTAAGAGLAGAGLTCCACTCAGATLETTRLLGLACTTGAGARTTTTATTTTTGGT TTAXTATLLTTAT TTC#TGAGTGCTHLGET ACARAL
CAGGTTC*ACTATLGAGT T THCCGLGECTAAGAGLAGAGLTCCACTCAGATLLT TRLLELACTTGAGARTTTTATTTTTGGT TTAXTATLLT TAT TTC*TGAGT GCTHLLET ACARAL
CAGGLTTC*ACTATLGAGT T T*CCGLGCTAAGAGLAGAGLTCCACTCAGATLET TRLEGEACTTGAGARTTTTATTTTTGGT TTAXTATLLTTAT TTC# TGAGTGCTHLGET ACARAL
CAGGTTC*ACTATGGAGT T TRCCGLGCTAAGAGLAGAGLTCCACTCAGATLLT TLEEGEACTTGAGARTTTTATTTTTGGT TTAXTATLLTTAT TTC#TGAGTGCTHLGET ACARL
GLACTTGAGEATTTTATTTTTLGT TTATATGLTTATTTCATGAGTGCTGLGCTACAAL

CAGGTTEXACTATLEAGT TT#CCLLLETAAGALLAGAGL TCCACTCAGAT LT TRGLLLACTTGAGARTTTTATTTTTLGT TTAKTATGLTTATTTCKTGAGTGETGLRGCTACAAL
Fooagaggtocacteagathhl ThgggaacttbAGAAT TEEattttiogtitakTatoottatticktgastectaaGLTACARL
CagattokACTATLLAGTTTRCCGLECTAAGAGLAGAGLTCCACTCAGATLET TLELEEACTTGAGARTTTTATTT TTGGT TTA*TATLLTTAT TTC*TGAGTGCTLLLET ACARAL
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“Contaminacao”, primers, vetores
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ESQUEMA DA FORMACAO DE CONTIGS

ACGTTGCCTAGTAGATGCTA

reads - GATGCTAACGTTGCCTAGTA

GCCTAGTAGAT
AACGTTGCCTAGTAGCT

clusterizacao
Contig (contiguo)

T ACGTTGCCTAGTAGATGCTAACGTTGCCTAGTAGCT



* Ordenacao dos e —
trechos de DNA — = — .
Se q uenc | a d 0S p ara Gera&odasas POSSiWM reading frames) nos seis sentidos e sobrepostas

obtencao da
sequencia original

* Inclui verificagao
de qualidade de
bases, marcacao

de vetores, .
~ — |E . £ ﬁi\ | {_p F:i [
CO m p a ra g a O e n t re D TWN O TeN P Jox O DR DM MWK D6 DR Dm0 N O TN e e o
[ ] ": ;

clones e formagao
de contiguos ate se
obter o final



ORFS

Os ORFs (Open Reading Frames) sao genes em
potencial.

ATG AAT GCT TGCACCCCG TCA GGC CTG TAA
Ini fim

Cddon iniciador, regiao codificadora

e codon terminador.



FASES DE MONTAGEM

 Remocao das extremidades de baixa qualidade.

» Calculo de sobreposicao de reads.

* Remocao das falas sobreposicoes.

« Construcao de Contigs.

 Alinhamento multiplo e geracéao de consenso.



Anotacao de genes

Anotar é postular funcao ao produto de um ORF.

Utilizam-se diversos programas de comparacao
com dados genéticos conhecidos.



ANOTACAO GENOMICA

« E um processo que envolve: Localizacdo de ORF’s
|dentificacdo de genes
Pesquisa de estrutura génica

Atribuicao de funcéao biologica

ANOTADOR




ANOTAGAO DE SN ANOTAGAO DE - ANOTACAO DE
NUCLEOTIDEOS PROTEINAS PROCESSOS

Onde estao os genes? Quais sao os genes? Como os genes interagem?

GLIMMER - GENEMARK ‘l’

Predicoes de ORF — Open Reading Frame
"6 frames”

CCGUATTAAAGUGUTGUTAACTCCC
Ak AAAGUAAAGGGTTGATTA
THETTGUGATATGTCGUCAATTATCAR
GTTTGGCGTGTTGCCAGAAGGETAT
CAAGAGTTGEATCGGUECATTUATA
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Anotacao - ferramentas
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NASCIMENTO DA BIOINFORMATICA

E o estudo da estrutura inerente a informag3o e aos sistemas
biolégicos. Une dados bioldgicos (genomas) a teoria analitica
e as ferramentas praticas da matematica e da ciéncia de computacao.

e Advento do Projeto Genoma Humano.

e Sequenciadores automaticos, levou a explosao de informacoes.

e Ha treze anos, o termo nem sequer existia.


http://www.kindergarten-workshop.de/cards/baby.jpg

g4 Bases da Bioinformatica



Bioinformatica “Classica”

P Principais interesses :
— Armazenar

— Recuperar

— Analisar

— Predizer

— Simular



Bioinformatica Atual

Analise dos resultados obtidos através da Genomica.

Analise dos dados obtidos através de novas técnicas
de laboratorio.

Desenvolvimento de modelos de simulacao de
processos bioldgicos.

Desenvolvimento de  metodologias para o
reconhecimento de padrbes que determinam um
determinado fendtipo.

Anadlise entre os dados clinicos de pacientes e os
obtidos através da pesquisa genOmica e protedmica.



<#" Centros de Pesquisa




No mundo...

Celera Genomics Group European Bioinformatics Institute
http://www.celera.com http://www.ebi.ac.uk
Rockville - US inxton - UK

Center for Information

XCELERA

Biotechnology Information _ BIOI(?gy. .
http://www.ncbi.nim.nih.gov Y http://www.cib.nig.ac.|p
Bethesda - US P ' = _Mishima - JP

National Center for

S NCBI

SANBI

’I | Center

ot
P 1V informaition
[ Biology

é::-iiCIB

South African National

Bioinformatics Institute

http://www.Sanbi.ac.za
Tygerberg - ZA



http://www.ncbi.nlm.nih.gov/
http://www.ebi.ac.uk/
http://www.sanbi.ac.za/
http://www.cib.nig.ac.jp/
http://www.celera.com/

Abhott Laboratories
Agilent Technologies

|
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INTERNATIONAL
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BICINFORMATICS

Computercraft
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http://www.bioplanet.com/bioinformatics _companies.htm
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http://www.abbott.com/
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http://www.adolor.com./
http://www.agilent.com/
http://wwwext.amgen.com/cgi-bin/genobject/jobSearchForm/BioSpace...
http://www.ardais.com/
http://www.astrazeneca.com/
http://www.avaki.com/home.html
http://www.aventis.com/
http://www.base4.com/
http://www.founditatbayer.com/
http://www.biodiscovery.com/
http://www.biosentients.com/
http://us.boehringer-ingelheim.com/
http://www.bms.com/
http://www.catplc.co.uk/
http://www.celera.com/
http://www.ciphergen.com/index.html
http://www.computercraft-usa.com/
http://www.curagen.com/
http://www.dupontmerck.com/index.htm
http://www.emory.edu/
http://www.exelixis.com/index2.htm
http://www.genaissance.com/
http://www.genedata.com/home.html
http://www.genencor.com/genencor.nsf/HomePage/?ReadForm
http://outcast.gene.com/
http://www.genset.fr/
http://www.genzyme.com/
http://www.geospiza.com/
http://www.gnf.org/
http://corp.gsk.com/join/joinus.htm
http://www.ils-inc.com/
http://www.immunex.com/
http://www.incyte.com/index.html
http://www.incellico.com/
http://www.lexgen.com/
http://www.lilly.com/
http://www.lion-ag.de/
http://www.merck.com/!!sm2kB1Sfqsm2kB1Sfq/
http://www.monsanto.com/MonPub/index.html
http://www.neomorphic.com/
http://helix.nih.gov:8001/oe/
http://www.novartis.com/careers
http://www.novo.dk/
http://www.ocimumbio.com/
http://www.paracel.com/
http://www.partek.com/html/company/jobs.html
http://www.pfizer.com/main.html
http://www.roche.com/
http://www.sp-research.com/
http://www.strandgenomics.com/
http://www.synomics.com/
http://www.3rdmill.com/
http://www.vglab.com/
http://www.wyeth.com/
http://www.bioplanet.com/bioinformatics_companies.htm

Laboratorio Nacional de Bioinformatics Laboratory -

Computagéo Cientifica  yniversidade Catélica de Brasilia ~ Centro de Terapia Celular (BiT)
http://www.Incc.br http://bicinformatica.ucb.br http://ctc.fmrp.usp.br
Petrépolis - BR Brasilia - BR Ribeiréo Preto - BR

Laboratory for
Bioinformatics — UNICAMP r
http://www.lbi.dcc.unkam §'&

p.br

Campinas -

Universidade Catolica de Brasilia

Scylla Bioinformatica
http://www.scylla.com.br
Campinas - BR

o, H1ETC

Centro de Terapia Celular
Center for Cell Based Therapy

Laboratério
NMacional de
Computagao
Clientiftica

IME - Instituto de
Matemafica e Estatistica

LUDWIG

a/e//yx INSTITUTE

Applied Genomics

FOR
CANCER
RESEARCH

Q@N/ X

SINFORMATICA Stituto de Matematica e Estatistica -

Universidade de Sao Paulo Embrapa
http://www.bioinfo.usp.br http://www.nbi.cnptia.embrapa.br
Ludwig Institute for Cancer Research — S&o Paulo - BR Campinas - BR
Séo Paulo Branch Alellyx Applied Genomics
http://www.ludwig.org.br http://www.alellyx.com.br

Sé&o Paulo - BR Campinas - BR


http://www.ludwig.org.br/
http://www.lncc.br/
http://www.nbi.cnptia.embrapa.br/
http://ctc.fmrp.usp.br/
http://www.ime.usp.br/
http://www.bioinfo.usp.br/
http://bioinformatica.ucb.br/
http://bioinformatica.ucb.br/
http://www.unicamp.br/
http://www.lbi.dcc.unicamp.br/
http://www.lbi.dcc.unicamp.br/
http://www.alellyx.com.br/
http://www.scylla.com.br/

Tipos de dados:

<+ Bancos de dados de DNA genémico
<+ Bancos de dados de ¢cDNAs: bibliotecas de ¢cDNAs parciais e completos
< Bancos de dados de ESTs - Expressed Seguence Tags

(cDNAs sequenciados sé de um lado)

< Bancos de dados de $STSs (Sequence-tagged sites): dbSTS - Gtil para

estudos de mapeamento

<+ Sequéncias Gendmicas em Larga Escala (HTGS): dados de projetos de
sequenciamento ainda ndo concluidos

< Bancos de Dados de Proteinas: sequéncias de proteinas de vdrias fontes
SwissProt, PIR, PRF, PDB, e tradugdes de regides codificadoras do
GenBank e RefSeq



Numero de sequéncias depositadas no GenBank (15/02/2012)

Growth of GenBank
(1982 - 2008)

100

90 4

80 4

70 1

60 4

S0 4

40 4

Sequences (millions)

30 1

Base Pairs of DNA (billions)

20 -

10 4

1982 1986 1990 1994 1998 2002 2006



W Dentre as caracteristicas da Bioinformatica,

pode-se citar:

O recebimento das sequéncias

O tratamento de sequéncias e a montagem do
genoma

A anotacao do genoma.
Base para novas hipdteses



Importancia

* Genoma Humano: previsto para ser desenvolvido e
concluido em 15 anos, foi antecipado, em cerca de 5
anos.

* Hoje, um novo gene, com 12 mil bases tem sua
sequéncia decifrada em 1 minuto, ha 3 anos atras a
mesma tarefa levaria 20 minutos.



¥ .... BIOINFORMATICA

Uniao de diversas linhas de conhecimentos: engenharia de
softwares, matematica, estatistica, ciéncias da computacao
e a biologia molecular.

e Estudos...

e Mapeamento;

e Evolucgao;

e Comparacao de sequéncias;

* Modelagem génica;

e Sequéncia DNA-> estrutura;

e Modelagem molecular;

e Comparacao de estruturas;

e Sequéncias/estruturas->funcao;
e Expressao génica e redes genéticas/metabdlicas;
e Banco de dados

e Visualizacao e interagao.



Sistemas Operacionais

. e Mais confiaveis
e Windows

e Gerenciam melhor

* Unix (mais usado) grande quantidade de
dados

* MacOs e em codigo aberto
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Cobol
Perl

Dbase
Java

Fortran
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Linguagens de Programacao

PERL
Linguagem de alto nivel
‘Freeware
‘Modulos:
v'Bioperl
v'Biographics
*Interconectividade c/ bancos de dados
v’ Perl-DBI



BANCOS GENOMICOS

Qual a funcao desses Bancos Genomicos?

e Armazenar todas as sequéncias geradas pelos genomas
(nucleotideos, proteinas ...).

e Organizar de maneira acessivel para que nao ocorra
redundancia nas pesquisas cientificas.



Raz0es para se usar um banco de
sequéncias

Eu acabei de obter uma sequéncia. O que é sabido a
respeito desta sequéncia? Ela é unica?

Eu tenho uma sequéncia unica. Ela tem similaridade
com alguma outra sequéncia de funcao conhecida?

Eu encontrei uma nova proteina em um determinado
organismo. Existe um ortélogo conhecido?

Eu decidi trabalhar com um gene novo. Eu nao tenho
como obter um clone contendo a sequéncia deste gene.
Eu preciso da sequéncia do cDNA para fazer uma PCR.



Bancos Genomicos de acesso publico

National Center for Biotechnology Information

Mational Library of Medicine Mational Institutes of Health

o 1t

Kyoto Encyclopedia {:-!
Genesand Genomes

|DMa Data Bank of Japan |
Research OrganizatioR of Information and Systems Mational Institute of Genetics

GO

the Gene Ontology

Home > Databases > Eukaryotic Home What's New Search About TIGR Careers Site Map Contact Us FAQ



1000 espécies de referéncia, ja completou o
sequenciamento e montagem do genoma de
95 espécies, sendo que outras 505 estao com
seus genomas em fase final de
sequenciamento e/ou montagem.

Reconhecida como talvez a maior plataforma
de gendmica e bioinformatica do mundo, com
capacidade de sequenciar até 30.000 genomas
humanos por ano, cientistas do BG/ quebraram
varios paradigmas desenvolvendo tecnologias
qgue hoje em uso eram tidas como impossiveis
de funcionar.
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; GEMOPAR - Contig Annotation Page [MF lab] - Microsoft Internet Explorer
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GenBank

* O NCBI, ou Centro Nacional para Informacao Biotecnoldgica dos
EUA, é considerado o banco de dados central sobre informacoes
genomicas.

e Varios outros bancos de dados similares estao distribuidos por
paises da Europa e Japao, mas todos trocam dados em um intervalo
de 24 horas com o NCBI.

* O GenBank é o principal banco de dados do NCBI e armazena todas
sequencias disponiveis publicamente de DNA (de sequéncias
pequenas a genomas inteiros), RNA e proteinas.



David J. Lipman é uma figura muito respeitada
no meio da Bioinformatica. Lipman é o diretor
do NCBI, um dos autores originais do BLAST,

programa de alinhamento de sequéncia.

Fundado em 1988, o NCBI (Centro Nacional para

Informacdo Biotecnoldgica) serve como um recurso

nacional para informacdes sobre biologia molecular.

Este € um 6rgao mantido pelo NIH (Institutos Nacionais

de Saude) dos Estados Unidos.




Bancos de dados secundarios do NCBI

e UniGene

— agrupa todas as sequencias parciais do transcriptoma de um organismo
em aglomerados ou clusters, onde cada aglomerado representa a
sequencia consenso de um gene.

 Banco de dados RefSeq

— reune somente as sequencias de referéncia, ou seja, a mais
representativa sequencia de um transcrito, editada e inspecionada por
um curador. E, frequentemente, o melhor banco de dados para se evitar
a redundancia natural num universo com tantas informacoes.

e OMIM (Online Mendelian Inheritance in Man)

— que foi criado para catalogar todos genes e alelos relacionados a
doencgas e outras caracteristicas humanas, bem como proporcionar um
detalhamento técnico e bibliografia referente a cada caracteristica.



COG

Cluster of Orthologous Groups
— 66 genomas bacterianos

Best Hits cruzados entre 3 organismos

Genes bacterianos agrupados por funcao biologica

COGs

Phylogenetic classification of proteins encoded in complete genomes

L]
KO G ) e u C a r I O t O S Clusters of Orthologous Groups of proteins (COGs) were delineated by comparing protein sequences encoded in complete genomes, representing major

phylogenetic tineages. Each COG consists of individual proteins or groups of paralogs from at least 3 fineages and thus corresponds to an ancient conserved domain.

66 genomes Unicellular clusters  ETP il Eukarvotic Clusters  FIP
it
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PmeEd.gﬂu PubMed || galactinol

US Mational Library of Medicine

e EJRSS Savesearch Limits Advanced

Digplay Setfings: [ Summary, 20 per page, Sorted by Recenily Added

Results: 1 to 20 of 91 Page 1

[ System responses to long-term drought and re-watering of two contrasting alfalfa varieties.
1 KangY, Han, Tomes-Jerez |, Wang M, Tang Y, Monteros M, Udvardi M.
Plant J. 2011 Aug 12. doi: 10.1111/.1365-313X 2011.04738.x. [Epub ahead of print]

PMID: 21838776 [PubMed - as supplied by publisher]
Related citations

[[] Expression analysis of the gene family associated with raffinose accumulation in rice seedlings under cold stress.
2 3aito M, Yoshida M.
J Plant Physiol. 2011 Aug 8. [Epub ahead of prind]

PIMID: 21824678 [PubMed - as supplied by publisher]
Related citations

[l Expression of a GALACTINOL SYNTHASE gene is positively associated with desiccation tolerance of Brassica napus seeds during
3 development.

LiX, Zhuo J, Jing ¥, Liu X, Wang X.

J Plant Physiol. 2011 Oct 15;168(15):1761-1770. Epub 2011 Jun 15.

FMID: 21680054 [PubMed - as supplied by publisher]

Related citations

[ Functional characterization of a eukaryotic melibiose transporter.
4 Lingner U, Minch S, Sode B, Deising HB, Sauer N.
Plant Physiol. 2011 Jul;156(3):1565-76. Epub 2011 May 18.

PMID: 21583216 [PubMed - in process]  Free PMC Article
Freeful fexi Related citations

[[] Comparative physiology and transcriptional networks underlying the heaf shock response in Populus frichocarpa, Arabidopsis thaliana and

Send to:

of 5 MNext= Last==

5 Glycine max.
Weston DJ, Karve AA, Gunter LE, Jawdy SS, Yang X, Allen SM, Wullschleger 3D.

Help

Filter your results:
All(81)
Free Full Text (57

Review (0)
IManage Filters
Titles with your search terms o

Galactinol and raffinose constitute a novel function
to protect plants from oxidative [Flant Physiol. 2008]

Important roles of drought- and cold-inducible
genes for galactinol synthase in stre [Plant J. 2002]

Galactinol is a signaling component of the induced
systemic resistan [Mol Plant Microbe Interact. 2008]

See more...

41 free full-text articles in PubMed =
Central

Functional characterization of a eukaryotic
melibiose fransporter. [Plant Physiol. 2011]

Down-regulation of the myo-inositol oxygenase
gene family has no effect on cell wall [Planta. 2011]

Interaction with diurnal and circadian regulation
results in dynamic metabolic and [FLoS One. 2010]

See all (41)...
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Nucleotide Nucleotide alactinol plant
P
Save search  Limits  Advanced Help
Display Settings: (v] Summary, 20 per page, Sorted by Default order Send to: Filter your results: -
0 Found 236 nucleotide sequences. Mucleotide (220) EST (16) All220)
Bacteria (0)
Results: 1 to 20 of 220 Page 1 of 11 MNedt= Lasi=s INSDC (GenBank) (154) ]
] Zeamays full-length cONA clone ZM BFb0208C05 mRNA, complete cds IRNA (111)
1. 1,823 bp linear mRNA RefSeq (61
Accession: BT069688.1 GI: 224035018 ]
GenBank FASTA Graphics Relafed Sequences Manage Filers
] Zea mays full-length cDNA clone ZM BFc0055011 mRNA, complete cds v TGD Drganisms [Treel
2 1,963 bp lingar mRNA Arabidopsis thaliana (50)
Accession: BT067455.1 Gl 224030552 Sorghum bicolor (17)
GenBank FASTA Graphics Related Sequences Laccaria bicolor $238N-H82 (12)
Zea mays (10

[] Zea mays full-length cDNA clone ZM BFc0157C17 mRNA, complete cds Cucumis melo (6)

3 1,262 bp linear mRNA Al other taxa (64)
Accession: BT064294.1 GI: 223949814

More...
GenBank FASTA Graphics Related Sequences
[ Zea mays full-length cDNA clone ZM BFc0043106 mRNA, complete cds ]
Find related data =

4 2,599 bp linear mRNA
Accession: BT063253.1 Gl 223947732 Database:|SeIect E|
GenBank FASTA Graphics Related Sequences

Find items
[ Zea mays full-length cDNA clone ZWM BFD0204106 mRNA, complete cds
5 2,436 bp linear mRNA
Accession: BT0G1992.1 GI: 223945210 Search details _
GenBank FASTA Graphics —Related Sequences galactinol[All Fields] AND =

plant[All Fields]

[ Arabidopsis thaliana chromosome 5, complete sequence
[ 28 Q7R AN hn linear NKA
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Nucleotide

Il

Nucleofide

Limits  Advanced

Display Seffings: (+) GenBank Send:

Zea mays full-length cDNA clone ZM_BFc0157C17 mRNA, complete cds
GenBank: BT064294 1

FASTA  Graphics

Goto: )

LOCUS BTOR42594 1262 bp TRNA linear PLN Z1-FEB-200%
DEFINITION Zea mays full-length cDNR clone ZM BFcCl37CL7 mRNR, complete cda.
ACCESSION  BTO64294

VERSION BTO#4294.1 GI:223949B14

KEYWCRDS FLI CDNA.

SOURCE Zea mays

ORGANISM Zea mays
Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta;
Spermatophyta; Magnoliophyta; Liliopsida; Poales; Pocaceas; PACMAD
clade; Panicoidese; Andropogoneae; Zea.

REFERENCE 1 (bases 1 to 1262)

AUTHORS  Yu,¥., Currie,J., Lomeli R., Angelova, k., Collura K., Wissotski M.,
Campos,D., Kuodrna,D., Golser,W., Ashely,E., Haller, K., Descour,i.,
Fernandes,J., Soderlund,C. and Walbot,V.

TITLE Maize Full-length cONR Project

JOUENAL  Unpublished

REFERENCE 2 (bases 1 to 1262)

AUTHORS  Yu,¥., Currie,J., Lomeli,R., Angelova, ., Collura,K., Wissotski, M.,
Campos,D., Kudrna,D., Golser,W., Ashely,E., Haller K., Descour,A.,
Fernandes,J., Soderlund,C. and Walbot,V.

TITLE Direct Submission

JOURNAL  Submitted (21-FEB-2009) Plant Sciences, Arizena Gencmics Institute,
1657 E. Helen 5treet, Thomas Keating Building, Tucscn, AZ 85721,
USh

FEATURES Location/Qualifiers
source 1..1262

[organism="Zea mays"
/mol tvoe="mRNA"

Change region shown

Customize view

Analyze this sefuence
Run BLAST
Fick Primers

Find in this Sequence

LinkQut to external resources
(Gramene

Related information
Related Sequences

Protein
Taxonomy

UniGene

Recent activity

Help

[Grameng]

FY

Tum Off Clear

E Zea mays full-length cDNA clone

ZM_BFc0157C17 mRMNA, complete cd: Nuckeotide

Q, galactinol plant (220)

A el edim ] STATY

Mucleotide

m




~ NCBl Resources|v] HowTov| My NCBI Sign In

et

Nucleotide Nucleotide  [v]] \w

Limits  Advanced Help
Display Seffings: [v] FASTA Send: X
J © Change region shown -
Zea mays full-length cDNA clone ZM_BFc0157C17 mRNA, complete cds P — g
GenBank: BT064294 1
GenBank  Graphics 1
i FY
>g1|223949814 |gb|BI0E4294.1| Zea mays full-length cONA clone ZM BFc0137C17 mRIE, Analyze this sequence
complete cds Run BLAST
BGCCGOETCROCATCACCCBCECCTACTACCECGEGCTCRAGGCCTCCRTBRCACACAGCTTCCCEGACR Pick Primers
ACGEGCTGCATCT CTBCATRT A A A T CRACATRCTCTACAGCGCCAGGCAGACTECCRTCGTRCE o
CGCCTCCGACGACTTCIACCCGCGCGACCCGECATCECACACCGTCCACGTCACCICCGTCGCGTACRAC Find in this Sequence

ACCGTCTTCCTCGGCGAGTTCATGCAGCCCGATTRGGACATGTICCATAGCT TGCATCCGGCERCERAGT
ACCACGGCECGRCEAGEECCATCRGTGECTE0CCEATATACGTCAGCGACAAGCCGGGGAACCACARCTT
CGAGCTGCTCAGGAAGCTCGTGCTCCCCGACGECACCTECTACGCGECGCAGCTTCCCGECCEECCCACA LinkOut to external rasources .
CGGGACTGCCTCTTCTCCRACCCERCE0GCaACRECACEAGTTTGCTCAAGAT TTGAAACCTGAACAART

GCGGTGECETGETGEETGTETTCAACTECCAGGGAGCCGEETEETACCGCETRACCAAGCABACECECET Gramene P
BCACGACGCATCECCARGCACECTRACCGECACCETACETCCCGACGACGTCEACGECATAGCGCRCETC [Gramene|
GCTGETGACEECEECERETEERACEECEAGACCETERTETATGCACACCCCACECEAGAGCTAGTGCEAC

TGCCCCGEE6CRTCECECTROCTGTGACGCTAGGCCCECTCCAGTATGAGGTGTTCCATGTGIGCCCGET

CCGCRCCRTCRIGCCEREETTCICETTCRCACCCETCRGECTGCTCEATATGTTCARCGCTGRGEECE0C Related information .
GTTGAGGAGTGCGACGTGATCAGCARTGTCAGCAECARGECCATGRCTCTCAGGETTCGCGGETECGEIC
GGTTCGECGCTTACTGCTCGCEGRGAGCCGGCGAGETRTCTATTGRACTCGGCEGAAGTGRAGT TCAGCTA
CGATGCCGACACCRECCTCETGTCCETCRACCTGCCCGTECCGGAGCAGGAGCTATATCRGTGGACGCTE Protein
GAGATTATGGTCTAGGCCETGACGCTETGCACTGACGCCATTCTGAGCCGRACGACATTRTCATTTGCTA

Related Sequences

Taxonom
TGTGCACGAGAGATAGRTGTAT TG GET G TET TG TAT AN T TGETAT GEAGAGAGTATGCTTITGITATG !
TCTGTATCTGCATACCCTGCGTGCT TTGAATGT TATATARTACT TGATAGATARTARAGEATGGTGTTCC UniGene
G
Recent activity =

Turn Off Clear

E Zea mays full-length cDNA clone
ZM_BFc0157C17 mRNA, complete cd: Muckeotide

Q galactinel plant (220)

Nucleotide
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ORF Finder (Open Reading Frame Finder)

NCBI

Tools
for data mining

GenBank
sequence
submission support
and software

FTP site
download data and
software

OMIM Taxonomy Structure

The ORF Finder (Open Reading Frame Finder) is a graphical analysis tool which finds all open reading frames of a selectable minimum size in a user's
SequUence or in a sequence already inthe database.

This tool identifies all open reading frames using the standard or alternative genetic codes. The deduced amino acid sequence can be saved in various formats
and searched against the sequence database using the WWW BLAST server. The ORF Finder should be helpful in preparing complete and accurate sequence
submissions. It is also packaged with the Sequin sequence submission software.

Enter Gl or ACCESSION

or sequence in FASTA format

FROM: TO:

Genetic codes 1Standard -

Comments and suggestions to: info@nchi.nlm.nih.gov
Credits to: Tatiana Tatusov and Roman Tatusov
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PubMed

ORF Finder (Open Reading Frame Finder)

NCBI

Tools
for data mining

GenBank
sequence
submission support
and software

FTP site
download data and
software

OMIM Taxonomy Structure

The ORF Finder (Open Reading Frame Finder) is a graphical analysis tool which finds all open reading frames of a selectable minimum size in a user's
sequence or ina sequence already in the database.

This tool identifies all open reading frames using the standard or alternative genetic codes. The deduced amino acid sequence can be saved in various formats
and searched against the sequence database using the WWW BLAST server. The ORF Finder should be helpful in preparing complete and accurate sequence
submissions. It is also packaged with the Sequin sequence submission software.

Enter Gl or ACCESSION

or sequence in FASTA format

LGTATGTCCAGCATIG &
GIGCAAGTCARTCCIATGCICTACCGTATACTTTGGCCACATATGTAGTTCAAT
GCIGGTTTGIATCACR

ATCRARAR TR TATCTAGCACTGARARGEAGCETGTAATTTCTCIGTAATTCACT
RATRRATCGCRATCAR
ATRATCTCTTICTTARAAARAAARAAAAAAAAAAAAAAARAAALAAARAAANAD
LARRARARARARARAR
LARRRARRRARARD -

| .

FROM: TO:

Genetic codes 1Standard -

Comments and suggestions to: info@ncbi.nlm.nih.gov
Credits to: Tatiana Tatusov and Roman Tatusov




C.
SP\(6: Finder)

ORF Finder (Open Reading Frame

PubMed Entrez BLAST OMIM

Anonymous

Taxonomy

Structure

1GenBank * 10 ~ Frame from to Length

+2 B 62.1078 1017

+3 @ 942.1199
t1 8 1177
+3 @ 3. 164
-1 B1016..1162
-3 B 49%.. 639
+1 @1108.1227
-1 B 161. 277

258
177
162
147
144
120
117



DNA codifica 6 proteinas potenciais

5’ CAT CAA

5’ ATC AAC

?‘ TCA ACT
5’ CATCAACTACAACTCCAAAGACACCCTTACACATCAACAAACCTACCCAC 3’
3’ GTAGTTGATGTTGAGGTTTCTGTGGGAATGTGTAGTTGTTTGGATGGGTG 5’

J
>

5’ GTG GGT
5’ TGG GTA
5’ GGG TAG



dlll wraa T Ldldidse

1y

1 GenBark + 100 v

62

107

152

187

242

287

332

317

422

467

512

557

Length: 338 aa

l Accept H Alternative Initiation Codons

2TOgcccctcaagaagtacccgcagaagocttcaccgocgoaggy
4 P QEV EXLEATFTAZALZG
288QtCLCaACACtCAgCaacacaggctactcyaagagagcytac
EV 5 TLJSUHNNTGY S5 KTZ RATY
gttacatttttagotggaaatygtgactacytgaaaggagtggtt
vV TFILAGUHNGTDYVEKTEGVYV
ggattggctazaggtctgaggaaggttaacagtgectacceoctt
G L A K GULUERIEVUHNSZGSGALAYZPL
gtggttgoccatcotooccggatgttoccgaggaacatogggaaata
vV VAIULZPEPDVEETETHRTRETI
ttaaggtcacagggttgoattgttcgtgaaattgageccatttac
L RS QG CIVERETITETPTITY
cracctgaasaccagattcagtttgotatogottactatgtoate
FPENOQTIOGQTFRZA B Y Y VI
23CTatTCCaagetccgoatatgyaactiigaggagtacagcaag
N Y5 ELERTIWUNTFETETYSEK
aTgatctacctagacgcagacatccaagtttatgacaacatogac
I YL DADTIOGQVWVYDU NTITED
catctgtttgacgcageagatggatactittatgeagtgatogat
HL FDASATDOGY YT FYAaAVLHD
tgcttotgogagaagacttggagtaattcoccacagtactooatt
C FCEIEKTW®WSUHNISEPEQYS5STI
ggatattgccaacagtgocogyacaaagttacctggecagetgat

" | BLASI l [ WL Pt ATNELET s LUHIIILUI’I

Frame from to Length
B 62.1078 1017

+2
+3
+1

B 942.1199
B 1177
B 3 164
m1016..1162
§ 496.. 639
m1108.1227
m161. 277

258
177
162
147
144
120
117

m




¥lcl|Sequence 1 CRF:62..1078 Frame +2

MAPQEVPAEAFTARGKVSTLSNTGYSKRAYVT FLAGHGDYVEGVVELAKGLREVNSAYPLVVAILEDVEE
EHREILRSQGCIVREIEPIYPPENQIQFAMAYYVINYSELRIWNFEEY SEMIYLDADIQVYDNIDHLFDA
ADGYFYAVMDCFCERTWSNSBQY SIGYCQQCPDRVIWEADMGSEPPLYFNAGMFVFERSRLTYENLLETL
QITPPTLFAEQDFLNMFFQTTYRFISLAYNLVLAMLNRHPENVELDEVEVVHY CAAGSEPWRYTGEEAN
DREDIEMLVOEWWDVYNDASLDFRAEDPVPEEETFSRESVMAFMPEPATSYVEAESAL %



L UN=Rallinivac ayiiuiass 4
783 aa protein

Accession: QOFNDA.1 Gl 75171832
GenPept FASTA Graphics Related Sequences  Identical Proteins

galactinol synthase 1 [Arabidopsis thaliana]
344 aa profein

Accession: AEC10811.1 GI: 330255717
GenPept FASTA Graphics Related Sequences  Identical Proteins

putative galactinol--sucrose galactosyltransferase 3 [Arabidopsis thaliana]

783 aa protein
Accession: AED94542.1 Gl 332007159
GenPept FASTA  Graphics Related Sequences  Identical Proteins

galactinul synthase 4 [Arabidopsis thaliana]

334 aa prolein

Accession: AEE33692 1 Gl 332195571

GenPept FASTA Graphics Related Sequences  Identical Proteins

galactinol synthase 7 [Arabidopsis thaliana]
332 aa profein

Accession: AEE33688.1 GI: 332195567
GenPept FASTA Graphics Related Sequences  Identical Proteins

galactinol synthase 2 [Arabidopsis thaliana]

335 aa protein
Accession: AEE33413.1 Gl 332195292
GenPept FASTA Graphics Related Sequences  Identical Proteins

galactinol synthase 3 [Arabidopsis thaliana]

. 334 aa protein

Accession: AEE28432.1 GI: 332100311
GenPept FASTA  Graphics Related Sequences  Identical Proteins

galactinol synthase 1 [Arabidopsis thaliana]

344 aa profein
Accession: NP_182240.1 GI: 15226522

plant[A1]l Fields]

See more...

Recent activity =
Turn Off Clear

Q galactinol plant (211)

Protein
Q galactinol paint (0)

Protein
Q galactinol (916)

Protein

E Zea mays full-length cDNA clone
ZIM_BFc0157C17 mRMNA, complete cd: Nuckeotide

Q galactinol plant (220)
Mucleotide

See more...




Resources (v] HowTo (v]

My NCBI Signin sl

B

Frotein

Limits ~ Advanced

Display Seffings: () GenPept Sendto:

galactinol synthase 2 [Arabidopsis thaliana]
GenBank: AEE33413.1

FASTA  Graphics
Goto )
LOCUS LEE33413 335 aa linear PLN 08-JUN-2011
DEFINITION gealactinol synthsse 2 [Arabidopsis thaliana].
ACCESSION  AEE33413
VERSION BEE33413.1 GI:3321%3292
DBLINE Project: 10712
DBSCURCE accegsion CPOOZ6E4.1
EEYWCRDS
SOURCE Arabidopsis thaliana (thale cress)
ORGANISM Arabidopsis thaliana
Eukaryota; Viridiplantae; Streptophyta; Embryophyta,; Tracheophyta;
Spermatophyta; Magnoliophyta; eudicotyledons; core eudicotyledons;
rosids; malvids; Brassicales; Brassicacese; Camelineae;
Arabidopsis.
REFERENCE 1 (residues 1 toc 335)
AUTHORS  Theologis,A., Ecker,J.R., Palm,C.J., Federspiel,N.A., Kaul,3.,

White,0., Alonso,J., Rltafi,H., Araujo,R., Bowman,C.L.,
Brooks,S5.Y., Buehler,E., Chan,Z., Chao,Q., Chen,H., Cheuk R.F.,
Chin,C.W., Chung,M.K., Conn,L., Conway,A.B., Conway,i.R.,
Creasy,l.H., Dewar, K., Dunn,P., Etgu,PB., Feldolyum,T.V., Feng,J.,
Fong,B., Fujii,Cc.Y., Gill,J.E., Goldsmith,2.D., Haas,B.,
Hanzen,N.F., Hughes,B., Huizar,L., Hunter,J.L., Jenkins,dJ.,
Johnson-Hopson,C., Ehan, 5., Ehaykin,E., Kim,C.J., Koo, H.L.,
Eremenetskaia,I., Kurtz,D.B., Kwan,i., Lam,B., Langin-Hocper,S5.,
Lee,k,, Lee,J.M., Leng,C.A., Li,J.H., Li,Y., Lin,X., Liy58.X.,
Liw,Z.%., Luros,J.5., Maiti,R., Marziali,R., Militscher,d.,
Miwandz W Wrrtram M Wi arman W ™ fgbhnyna B T Tad 2

Help
Change region shown v
Customize view v
Analyze this sequence A
Run BLAST
|dentify Conserved Domains
Find in this Sequence
Articles about the Gol52 gene =

Metabolic pathways involved in cold acclimation
identified by integrated analysi: [Flant Physiol. 2009]

Galactingl and raffinose consfitute a novel function
to protect plants from oxidative [Plant Physiol. 2008]

Seeall..

Identical proteins for AEES3413.1 _
Sequence 10 from patent US 7307408 [4DS59040]
Sequence 8 from patent US 7476778  [ACNODOT06]
Sequence 3 from patent US 7294756  [ABY02571]

Seeall..

Reference sequence information *
RefSeq orotein

m



e NCBI  Resources(v) HowTo () My NCBI Sign In

Protein Protein B | w

Limits  Advanced Help

Display Seftinas: [+] FASTA Send to: (v .
Dispay Sefings. (¢ Change region shown v

LLL

galactinol synthase 2 [Arabidopsis thaliana]

Analyze this sequence i
gengar:k. ZEE3h§413.1 Run BLAST
enrep rapnics
|dentify Conserved Domains

»g1|3321952%2 |gb|AEE33413.1| galactinol synthase 2 [Arabidopsis thaliana]
MAPEINTKLIVEVHSATGRERRAYVT FLAGT GOYVEGVVGLAKGLRRAKSEY PLVVAVLPIVEPEDHREQL
VOQGCVVREIEPVYPPENQTEFAMA Y YV INY SKLRIWEFVEYNEMIYLDGD IQVEDNIDHLEFDLENGOFY
AVMDCFCEKTRSHSPQYRIGYCQQCPDRVIWPERKLGPKPPLYFHAGHMFVYEPNLATYHNLLETVEIVER
TLFAEQDF LMY FEDIYRPI PPVYNLVLAMLWRHPENI ELDOVEVVHY CAAGAKPWRFTGEEENMOREDT Articles about the GolS2 gene i
FMLVERWW DI YRDESLOYENVV IGDSHEEQQTLOQF TEAL SEAGALQYVEARSAA

Find in this Sequence

Metabolic pathways involved in cold acclimation
identified by integrated analysi: [Plant Physiol. 2009

Galactinol and rafiinose constitute a novel function
to protect plants from oxidative [Plant Physiol. 2008]

Seeall..

Identical proteins for AEE33413.1 =
Sequence 10 from patent US 7807406 [ADS59960]
Sequence § from patent US 7476778  [ACNOOT0R]
Sequence 8 from patent US 7294756 [ABY02571]

Seeall..

Reference sequence information =

RefSeq protein
See the reference protein sequence for galactinol
synthase 2 (NP_176053.1).

Bl ol e il e e = M IAA i



Para comparar é necessario alinhar...

Duas sequéncias sao combinadas aleatoriamente

1 2

Qualidade da combinacao é avaliada e pontuada

1 2

Uma sequéncia € movida em relacao a outra
e a combinacao é pontuada novamente

1 2

Obtencao da melhor pontuacao de alinhamento

1 2

Método automatizado = Alinhamento entre as milhares
de alternativas



Conceitos importantes

Similaridade : é uma medida da qualidade do
alinhamento entre as sequencias, baseada em
algum critério de comparacao.

Homodlogos: genes que descendem de um
ancestral comum (por ex., todas as globinas);
Paralogos: homoélogos que divergiram depois de
duplicacao génica (por ex., a e B-globina);
Ortdélogos: homologos que divergiram devido a
especiacao (por ex., B-globinas de humano e
chimpanzé);






Alinhamento de sequéncias

Motivos (padroes consensuais)
Blocos, perfis, etc....
Hidden Markov Models - HMM



Alinhamento

0 12 3 45 678910
GAA- GGATTAG
GATCGGA - -AG

Identidade - MATCH

Semelhanca / divergéncia - MISMATCH

Lacunas - GAPS

Inser¢ao/Delecao - INDELS



Global vs. Local

* Alinhamento de toda a sequéncia utilizado o maior

numero de caracteres possiveis

Sequéncias similares e de tamanho aproximado

Local

Segmentos com o maior numero de identidades
Regioes alinhadas e nao alinhadas (# mismatch)

Sequéncias similares em algumas regioes, que diferem em
tamanho ou que compartilham dominios conservados



<

Aplicacoes

Global

Deduzir histdrias evolutivas entre membros da mesma familia
Estabelecer a existéncia de um ancestral comum (homologia)

Local

Inferir funcdes bioldgicas

Identificar regidoes conservadas e de alta similaridade (sitio ativo, dominios)
entre outras pouco conservadas

Reconstruir sequéncias de DNA a partir de seus fragmentos
Comparar sequéncias de mRNA (sem introns) a sequéncia gendmica



Scores e Estatistica

Significado estatistico do alinhamento

 Quanto menor o escore, mais significativo é o alinhamento

» E-value =0.05. Significa que existem 5 chances em 100 (1 em 20) da
similaridade entre as sequéncias ocorrer aleatoriamente

* Influenciado pelo tamanho do banco de dados e o sistema de escore
utilizado



BLAST Assembled Genomes

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

g Human o (hryza sativa o Gallus gallus
o Mouse o Bos taurus o Pan troglodytes
o Rat B Danio rerio g Microbes

o Arabidopsis thaliana o Drosophila melanogaster o Apis mellifera
Basic BLAST

Choose a BLAST program to run.

=earch a nucleotide database uszing a nucleotide guery

nucleotide blast _ : :
Algorthmsa: blastn, megablast, discontiguous megablast

search protein database using a protein query

tein hlast
protein blas Algorithms: blastp, psi-blast, phi-blast

blastx | Zearch protein database using a translated nucleotide query
thlastn | =earch translated nucleotide database using a protein query

thlastx | Search translated nucleotide database using a translated nucleotide query

Specialized BLAST

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



Modalidades do BLAST

tBLASTX foi utilizado em descoberta génica inumeras vezes, como
por exemplo na identificacao da subunidade catalitica da telomerase
humana assim que tal enzima foi identificada no protozoario
Euplotes (Meyerson et al. 1997).

BLASTn, buscam homologia entre sequencias de nucleotideos
BLASTp, buscam homologia entre sequencias de proteinas

BLASTYX, Buscam homologia entre sequencias de nucleotideos e
proteinas

PSI-BLAST, que em uma primeira busca encontra as proteinas mais
homodlogas a pesquisada - Query; procede identificando as regides
conservadas dentre os melhores resultados da pesquisa e, em buscas
subsequentes, mascara as regioes nao conservadas da Query e
pesquisa levando em conta apenas as regioes conservadas.



Modalidades do BLAST

* Input (Entrada do Programa)

— Query sequence (sequencia de busca)

— Subject (Banco de dados de sequencias bioldgicas)
e Output (Saida do Programa)

— Uma lista ordenada de “hits” contendo sequencias do
banco de dados que possuem similaridade local com a

— sequencia de busca (da qual a funcao desconhecida da
sequencia de busca pode ser inferida).

— Significancia estatistica de cada “hit”



o BLAST®
"o

Home RecentResults Saved Strategies  Help

*NCEI/BLAST Home News

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

m Aligning Multiple Protein Sequences? Try the COBALT Multiple Alignment Tool. &)
A SOAP based BLAST service is

available.
Mon, 18 Jul 2011 08:00:00 EST

BLAST Assembled RefSeq Genomes

£ More BLAST news...

m

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

o Human o Oryza sativa o Gallus gallus
u} o u}
Mouse Boslrauruls P;fn troglodytes Tip of the Day
o Rat o Danio rerio o Microbes
o Arabidopsis thaliana 0 Drosophila melanogaster 0 Apis mellifera Use Genomic BLAST to see the
genomic context
Basic BLAST If you are interested in the evolution of
a parficular gene or gene family it is
Choose a BLAST program to run. often intetesting to examine the intro-
exon structure even across species.
Search a nucleotide database using a nucleotide query /2| More tips...

leotide blast
[cieotCe Dast Algonithma: blastn, megablast, discontiguous megablast

Search protein database using a protein query

tein blast
protein biast A,'gg}ﬂ'fhmsj b|EBt|J, pSi-b|ESt, phi-blaSt

blastx | Search protein database using a translated nucleotide queary

tblastn | Search translated nucleotide database using a protein query

tblastx | Search translated nucleotide database using a translated nucleotide query

Specialized BLAST



Blast N
BLAST

Home Recent Results Saved Strategies Help

Enter accession number, gi, or FASTA sequence &) Clear Cuery subrange &)
=gl | 13430757 | gb |AF360291 1| Arahidopsis thaliana putative

expansin protein At-EXPl (AC1lg&9530) mPNA, complete cds F|0m|:|

AT T T AR A A AT TCT CATARTCATCTCTTCTTTTTTCCTCTTTACGALALGD
CAR A CTTCCAAGTTTACACAAAAACGAD DA A A CAACCATGGCTCTTGTCACCTTCTTGTTTL To :I
CTT G GAG AL T A GTCACAT GTCAATCETTAC GCCGEAGCAGETTFECTCAACGCACACGD W

¢ [ >
Or, upload file | |[ Arquivo... | @

Job Title |gi|1 3430757 |gh|AF 3602911 Arabidopsis thaliana...
Enter a descriptive title for your BLAST search @&

3

Choose Search Set

Database OHuman genamic + transcript OMouse genomic + transcript & 0thers (nr ete.):
ENUdEDtidE collection (nrint) ¥ o
Organism Genomic plus Transcripl
Optional thuman Qenomic pllusttransc:r_mtt I:|:h|:1|urmfm é}%‘j :I
ouse genomic plus transcript (Mouse G+ el &L -
Other Databasas ( - @
Entrez Query Mucleotide collection {nr/nf)
Optional Feference mREMNA sequences (refseq_rna)

Feference genomic sequences (refseq_genomic)
: MCEl Genomes (chromosome)
Program Selectid  Expressed sequence tags (est)
L Maon-human, non-mouse ESTs (est_others)
Optimize for Genomic survey sequences (gss)
High throughput genomic sequences (HTGS)
Fatent sequences(pat)
Frotein Data Bank (pdhb)
Human ALL repeat elements (alu_repeats)
sequence tagged sites (dbsts)
YWhole-genome shotgun reads (wgs)

— Environmental samples (env_nt
Sr Bl AT -xl wmrvﬂ—m—rrgrm—l(ﬁmﬁrw}'mwmnm: ettt = o imry oy i o b

[Sign In] [Re:




Alinhamento Blast N

‘ Links

Color key for alignment scores
=40 40-50 80-200 >=200
Query |
| | | | | |
0 250 500 F50 1000 1250
-
I
I
Distance tree of results HEW
Legend for links to other resources: El TniGene E GEO E rene E Structure Eﬂ Map Viewer
Sequences producing significant alignments:
[Click headers to sort columns)
Accession Description L Total Query - E .MaH
SCOre SCOre Coverage value ident
AFSE0291.1 Arabidopsis thaliana putative expansin protein At-ExXP1 {Atlg 2473 2473 100%: 0.0 100%:
MM 1795373 arabidopsis thaliana ATExPAL (ARABIDOPSIS THALIAMNA ExF 2418 418 97 % 0.0 100%:
BXE15073.1 arabidopsis thaliana Full-length cOM& Complete sequence fro 2338 2338 05 %, 0.0 009,

EIRA o O oy oy Ae=bidarm—i= 4ol - ATESD A fanADTOg neTe THALTARAS 4T

Ea W N

Puter TaT]

B

EWuTutst]




}DghIAF22943?.lI m Arahidopsiz thaliana expanszsin 10 (EXPAl0) mPNL,
Length=1189

GENE ID: 539218 ATEXPALQD | ATEXPALQ [ARABRIDOPSIS THALTANL EXPANIIN A10)
[Arabidopsis thaliana]l (10 or fewer PubMed links)

Se-151
204870 [(2%)

Gcore = 544 hits (294), Expect
Identities = 543/070 (§l%), Gaps
Strand=Plus/Plus

Query 176 COGAGGAGGTTGGGTCALCGCACACGCCACATTCTACGETGET LT RAT GETTCCGRCAL
Cer e e reerrrr teereeer e et et
Fbijct 109 CGGTGGCGGTTGGATCALCGCTCACGCCACTTTTTACGETGETFETRAT GETTCCGRCAL

Query 236 AATGGRAGGTGCTIGTGGATACGGALACCTATATAGCCAAGGCTATGGAMCCALCACGED
CEEEEE rrrrreererrrrr e e rrrrrrerrererrrrr e e e e
dbjet 169 AATGLGTGGTGCTTGTGHATATGETALTCTATATAGCCAAGECTACGHEAC FAGCLCGEC

Query =296 GGCOGCTALAGCACGGCTCTATTCALTARTGETCTAAGTIGTGETGCTIGETTCGAGLATAAG

O rrrrrerr et teerr reeer fr et trrrre teerrrnd
Gbiject 229 GLGCTCTAAGCACAGCTCTCTICAACAATGGACTTAGCTETGGTTCTTGCTTTCAGATAAG

Query 356 ATGTCALALCGATGEARARTHLETETCTI-COTGECTCALTTGTCGTCACAGCCACLRLCT

FEEErrrrrererreereeerrr ee rrrerrererr et re e rrrrrn
dbjcrc 239 ATGTGALALCGATGGTAAATGGTGT-TTACCTGGCTCALTCGTIGTAACCGCTACLALCT

Query 415 TITECCCTCCTAACAACGECTTACCGALCARCGEA-GRLGET TG TARCCCTCCTCA-
et et e rrrrrnl o P rerrrnd
Gbjecr 348 TCTGCCCGCCALATAACGEGTTAGCGALCARTA-ATGECGETIGETGTARTCCTCCTCTT

Query 473 GLAGCATTTTGATCTCT-CTCAGCCCGTAT T TCAACGCATCGCTCAATACAGLGCCGGEL
L e et rerrrer tererererrerr rerrr reerrrer rel
Gbjct 407 GAA-CACTTITGACCT-TGCTCAGCCTGT T T T TCAACGCAT TGO TCAGTACAGLGCTFEAL

Query 532 TIGTCCCCGTCGCTTACCGAAGAGTGCCGTGL -GTCAGALGAGGAGGLAATAAGGTTITACG
R N N N A N e R RN O A B
Gbject 4L TCGTCCCTGTTITCCTACAGAAGGGTICCTIGLAG-CAGALGAGGAGGAATAMGATTCACG

Query 591 ATAALCGGLCACTCTTACTTCAMCCTAGTICTGATCACTALCGTCGLAGGAGCCFEAGAT

FLEErrrr e ceeerrrr e er terrerrl reerertr tl rerrrlnl
Gbijct 524 ATAAACGGCCACTCATACTTCALCCTTIGTGETCATCACALMCGTCGETEETHOC GLAGAL

Query 651 GITCACTCAGCGATGGT TALAGGTTCALGALCTG-GATGHCALGCFATGTCALGALACT G

RN N NN R e N R R NN RN B RN
dbjct 534 GTTCACTCGGCGGCGATCALGGGTTCAAGAACAGTG-TGHCALGCTATGTCARGELACTG

Query 710 GGGACAGLECTGGCAGAGTAACTCTTACCTTALC GLACALTCTCTCTCATTCARAGT TAL
Cee e e e reerrereeer rerer e et rerE e
3bijct 643 GGGGCARAATTGGCARLGCAACTCTTACCTCAACGGTCARGCACTITCCTTTAAGGTCAL

complete cds

235
163
295
228
355
288
414
347
473
406
531
454
590
523
G50
583
s
adz
Tea
a2



Ald gronents

i | 3913700 | sp ] 520583 | FUR PSEFPU FERRIC UPTAEKE REGULATION FROTEIN (FERERIC TUFTAEE REGULATOER]
Lengch = 134

Soore = F9.7 bits (195), Expect = S9=a-=16
Identities = 42/649 (65%), Posicives = 5264 ([(80%)

Qusey: 1 HNFEGGOAMYELDRGGHHED ANV DV D TGHVIEFESEEIEALQROIAAKNHAGYELEEHSLVLYW &0
NF+G3G RV+EL  SGHHDHV+W+T WVIEF EIE QR+I A+HG+EL +H+LVLYW
Sbhjcec: T1 HNFDRPGGHAVFELADGGHHDHNMNVETSEVWVIEFHDAETITERROREIVAERHGFELVDHNLYWLYWY 130

Query: &1 PEER B4
REE+
Shjct: 131 REEE 134

Fgi | 417010 sp | Q03456 | FUR PSEAE FERRIC UPTAFKE REGULATICHN FPROTEIN (FERRIC UPTAKE REGULATOR)
Lengch = 134

1 64

query
subject

1 71 134




ORF Finder

-z ORF Finder - Microsoft Internet E xplorer

J Argquivo  Editar  Exibir  Faworitos  Ferramentas Ajuds

j<:=,==>~,@ al

Q@ G @ @ B 4 ?

"oltar Anangar Parar Atualizar  Pagina inicial | Pesguisar Favoritos Histarico Correio [ primmir
J Endereco [&] hittp: s nobimir, rik. gov/gorfAgort. kil j Rl J Lirks **
ite database using the WAy BLAS T senver. [he URE =]
data and Finder should be helpful in preparing complete and

accurate seguence submissions. ltis also
packaged with the Sequin sequence submission
software.

TGCGCACCAAGTCTAAGTACCGTTTTGTAGTAGTC ﬂ
GATCGCAATGTCTTGCGTCCACCGACCACCGCCGA
ARGAACCTCAATCACAATGATGATGTCGCACACAC
TTTTCTACCCTCCCATGAGGGGTATAGGATGTTTG
CCCAATCGCTGTTGCATCALATCGTCGACATTGATT
CAACGATGGAATGAGCAATAAATGGCCCCTTGGAC
AGAATCCACTAGRAAGARGCCCATTACCGCAGAGLA
CCTGATTGTCTCGGTAAGAAACTTCTGAATGTC ILG;I

FROM: | TO: |

enetic codes
|1 =tandard j

Comments and sugoestions fo;

|&] Concluido |_|_|ﬂ Internet

[N



r B ORF Finder (Open Reading Frame
€3 NCBI Finder)

PubMed Entrez oMM Taxonomy Structure

Anonymous

1 GenBank | =] [Fi'.edraw] 1UUE| | SixFrames | Frame from to Length
I +1 B 1211137 1017

— +2 mE1001.1258 258

— BT, o 5 593 99

' N 1 2 mipT75.1221 147

| . -3 m 555. 698 144

——— ——— = LLitelend i
|

2 m 220. 336 117




Blast P

FMCEI BELAST! Mastp suite: BLASTP programs search protein databases using a protein query.  more.. Rezet page  Bookmark

Enter Query Sequence

Enter accession number, gi, or FASTA sequence &) Clear Cuery subrange &)
>gi| 13430758 | gb | AAKZE001.1|AF360291 1 putative expansin ~

rotein At-EXPl [Arabidopsis thalianal | From |:|
L¥TFLFIATLGANT SHYNGY AGGGUVHAHATFY GGG ASGTHGGACGYGNLYS0GTGTNT
GLECGACFEIRCONDGEWCLE GSIVWTATNFCPPNNAL FNNAGGCHNFPQQHFD LSQRVE — T I:I
GIVPVATREVECYERGGIRFTINGHSYFNLVLI THV GoAGDVHS AMVEGE BT G AMS BN » g

< | ¥

Or, upload file | |[ Arquiva... | @
Job Title |

Enter a descriptive title for your BLAST search &)

_hoose Search Set

Database | Maon-redundant pratein sequences (hr) Sl

Organism
Optienal | |

Enter organism cormmon narme, kinomial, or tax id. Only 20 top taxa will he shown. &)

Entrez Query | |

Optienal

Enter an Entrez query to limit search @)

Frogram Selection

Algorithm @) blastp (protein-protein BLAST)
O PSIBLAST (Position-Specific terated BLAST)
O PHIBLAST (Pattern Hit Initiated BLAST)
Choose a BLAST algorithim




Blast P

Putative conserved domains have been detected, click on the image below for detailed results.
1 =1 1n0n 150 znn 50

Query seq. e ————————————————————— . —————————————

Superfanilies ( DPEE_1 superfamily ) (Pollen_allerg_1 superfamily )
Fequest D TOMSVSWVED12
otatus =earching
submitted at Thu Jul 10 23:17:15 2008
Current tirme Thu Jul 10 23:17 22 2008
Tirme since submission ao:00:07

Mouse-aver to show defline and scaores, click to show alignments

Color key for alignment scores

<40 40-50 20-200 >=200
erls __________________________ ________________________________|
| I | | I |
0 50 100 150 200 250




GENE ID: 543235 ATEXFAl | ATEXPAal (ARABTDOPITS THALIANG EXPANITN 4])

[Arahidopsis thaliana] (10 or fewer PubMed links)

Acore

Identities

Query
Shict
Query
Sbict
Miery
Shict
Muery
Shict
Query
Shict

1

1
gl
gl
121
121
131
131
241
241

503 bits [(12926), Expect = Je-14l, Method: Composzitional matrix
= 245/250 (98%), Positives = 2477250 (98%), Gaps = 07250 [0%)

MALVTFLFIATL GANTAHVNGYAGGEIVAHATFY GEGRAS GTHGRAC GY G LY 3 QGTET
MaLVTFLFIATLGAM TS HVN GY AL VHAHATFY GEEDAS GTHEFAC GY G LT3 QGTET
MaLVTFLFIATL AN T SHVN GV AGGGIVHAHATF Y GEGDAS GTHGFACGY G LY QGYET

NTaaL3TALFNNGLICACFETIRCQNDGEICLEGS IV TATNFCE PNIAL PNITA GGITCHE
NTaaL3TALFNHGLICGACFETRCOND GEICLE GAIVVTATNFC P PNIAL PNHAGGIICHE
NTaaL3TALFNNGLICACFETIRCOND GEICLEGE TV TATNFCE PNIAL PNIA GGITCHE

FOOHFDLAOPVFQRIAYREAGIVEVAYERY P CVERGGIRFTINGHA Y FNLVL I TNV GAG
POOHFDL A0 PVFORIAQVRAGTIVEVATERV P CVERGGIRFTINGHIYFNLYLITHVGEAG
FOOHFD LA PVFQRLAQYRELGIVEVAYERY P CVERGGIRFTINGHA Y FNLVL ITNV G GAG

DVHAAMYEGER TG A 3R GO0 3N ST LG S L3 FEV T TAD GOT IV SNV AN AGITS F
DVHAAMYEGER TG A 3R GO 3 3T LG 3L 3FEV T TAD GO T IV AN AN A GIT 3 F
DVHAANYEGSR TG A SR GO 3 ST LNG) S L3 FEY T TAD GO T IV SNV ANA G S F

GOQTFTFAQLE 250
GUTFT +R
GOTFIVEAVE. =30

adjust.

a0

60

120
1z0
150
130
240
240

Length=249

[87%) ,

Gaps

Jcore = 400 hits (1028), Expect = 4e-110, Method: Compositional matrix
Tdentities = Z03/250 (5§l1%), FPositiwes = Z219/250

17250 [0%)

Query
Sbict
Query
shict
Query
shict
Query
shict
luery
shict

1

1
gl
a0
121
1z0
131
130
Z41
240

A LVTFLFIATLGAM T AHVN GY AGFFINVAHATFY GGGDASGTMEEAC FY G LT S0GY GT
I1a F+ L 4M 3 W G¥F GGGUHNAHATFYGGGDASGTMERACGYGHNLTSQGYET
MAYFGICFVGLL-AMY S SVY Y GeGGITNAHATFY GEGDASGTHEGAC GYGHLYIQGYET

NTAALSTALFNNGLICGACFEIRCONDGENCLEPGIIVVTATHNFCP PNNALPHIAGGIICNE
NTALLITA+FNNGLACCHCFE+RC NI + CLPGIIVVTATHNFCPPNMNALPMHAGGWCHNE
NTaalL S TAMFINNGLICEACFELRCVHDEQGCLP GIIVV TATNFCP PHNAL FHIAGGITCH P

POQHFDLSOPVFQRIAQYEAGIVEVATEREYV P CVERGGIEF T TNGH Y FN LYV LI TV GEL
P HFDL3IOP+F] I& YHAGIVPVAYEEVPC RRGGIEFTINGHEYFMNLVLHTIVGE &
PLHHFDLAOPIFOHIAHYEAGIVEVATFEYVE CRRRGGIEFTTNGH Y FN LY LY TV GG GE

DYVHSAMYEGIRET GO AN SRR GO S Y LNGO S LA FEN T T 3D GOT IV ANV ANAGIS F
DVHSZ VEGIRTGUWD M3IENWGINWIQSN+ LNGO+LAFENTT DGHH+S HWaA 4 WIEF
DYVHSVAVEGIET G PSRRI GO SN LN GO TLAFEN T TGD GRI LIS Y WARPAHNSF

GOTFTGAQLE 250
GOT+TEAD
GOTYTGAQFH 249

= Jogb | AATT90315.1] Alpha-expansin 1 precursor , putative [Solanum demissum]

adjust.

&l

a8

120
114
150
1745
240
£39




Multiple Sequence Alignment by CLUSTALW

CLUSTALW MAFFT PREN

Help
General Setting Parameters:
Cutput Format; | CLUSTAL ¢

Pairwise Alignment: & FAST/APPROXIMATE O SLOW /ACCURATE

Enter your sequences (with labels) below (copy & paste): & PROTEIN O DNA
Support Formats: FASTA (Pearson), MBRF/PIR, EMBL/Swiss Prot, GDE, CLUSTAL, and GCG/MSF
> Arabhidopsis thaliana s
MRESFEDSLEALEADTIQF ANTLASEYPEEYDGGYVOMRLAYAPALHLFLFLLOQWTDCHEF
LGALGLLRILI
TEAYVDGEKTTHSLHERETS IREFYDVLFPELLOLHGCITDVEEREQEEICDERYEEEDR
TDEGEMIEIDL w

Or give the file name containing your query

Fracurar...

| Execute Multiple ﬂlignment | [ Reset ]




CLUSTALW Result

[clustalw,aln][clustalw, dnd]

CLUSTAL W (1.83) Multiple Sedquence Alignments

Jequence type explicitly set to Protein
Jequence format is Pearson

dequence 1i _Arahidopsis 242 aa
dequence Z: _Oryza 172 aa
dequence 3: _Arabidopsisd 172 aa
dequence 4:  Medicago 243 aa
dequence 5 _Avicennia 207 aa
Jequence 61 _Xenopus 242 aa
Start of Pairwize aligqnments
Lligning. ..

Jequences (l:2) Aligned. 3core: 56,9767
Jequences (1:3) Aligned. 3core: 100

Jequences (l:4) Aligned. 3core: 61,9835
Jequences (l:5) Aligned. 3core: 61,8357
Jequences (l:6) Aligned. 3core: 14,4628
Jequences (2:2) Aligned. 3core: 100

Jequences (2:3) Aligned. 3core: 37.7307
Jequences (2:4) Aligned. 3core: 54,0898
Sequences (2:5) Aligned. 3core: 38,9535
Jequences (2:6) Aligned. 3core: 13,9535
Jequences (3:2) Aligned. 3core: 37.7307
Sequences (3:3) Aligned. Score: 100



clustalw.aln

CLIOATAL W (1.83) multiple zedquence alignment

_Arabidopais
_Arabidopaizd
_dvicennia
_Medicago
_Oryza
_KEnops

_Arabidopais
_Arabidopaizd
_Avicennia
_Medicago
_Dryza
_MEnopus

_Arabidopais
_Arabidopsisd
_dwvicennia
_Medicago
_Dryza
_MEnopus

_drabidopsis
_Arabidopaizi
_dwvicennia
_Medicago
_Oryza
_Kenopus

———————— MREAFFD 3 LEALEADTQFANTLASEYPEEVD GLVVIMRLS TS PAAH--LFLF
———————— MREAFFD S LEALEADTQFANTLASEYPEEVD GLYVOMRLS VS PAAH--LFLF
-——-MLEVMKESFED S LEALEAD T QHANTLASD Y PTEHD GACLOMRL 3T 3P CAH--LFLF
——————— MGESLFQESLKALEAD IOV ANTLALGHPRDEEGGCFOMRL TS PVARP--LFL3

NGO LEa0TOTVINEL PEELVEHM TLYRE AGY L TYEEFLGRVAE LND LTAK L AG GQEKHL

LLOWTDCHFAGALGL LRI L IYEAY VD GE T THALHERK TS IREFYDVLFPSLLOLHGGITD
LLOWTDCHFAGALGL LRI L IYEAY VD GE T THALHERK TS IREFYDVLFPSLLOLHGGITD
LVOWADCHLAGYLGLIRILIVEAYEDGET TR ICERFASLREFYGYIFPALLALHRGITD
LVOWTDYRLAGALGL LRI L I YV Ty GHGETTI AT VERKAS IROFY 3 TTFPALLOLOKGYTD
———————————————————— TEVTVDGTTTHSTHERKASTKEFYAYIFPALLOLORGITD
LFEVOPGED S 3A LMK AYEV LCTEINKTTGIVE LA RIMN LY O FMQLYED I TAHAAGVEFTN

. L L : L

VEER---——--- EOEEICDER-YREEDRTDEGEMAEIDLEREEECGICLETRENEYYLETC
VEER--———--- EQEEICDER-YREFDRTDEGEMAEIDLEREEECGICLEIRNEVVLETC
VEER---——--- KORYITPOLNTRRRDEMAKGELAETETEREEECATCMEMNAEYYLEAC
LEER------—- EOREVYANR-YORETDFEDRREAKIDIERERECGYCLEVEARYYLPNC
TEDE----—--- KOEAYCMER-YRRRDEDERNILAETDAEREEECGICMEMNAEYYLENC
ARAGGEEEGEFAARENTE A FN A L3 3CQASFLNGEVEQLTDEEECCICHDGRADLILE-C
L ] LI

NHIMCINCYRNWRARSQACPFCRGALERVNSGDLNIVTCSAETADLPATYFENLERLLIY
NH3MCINCYPN-----------—-——-——
SHSMCMECYRNWRARFSVVEVL 3ROSFEDEFWGALD LHRPL--—- - ————-——————--
CHOMCFECYRENCLRIQACPFCRD A LERYNAGD LNV TDTAD IVDVGTIFEENCEILFLY
THNMCLRCYQDWNARAQ3CP FCRDNLEETD P GD LN I TVED QDY VD LETVSRENLERLFMY
AHSFCORCIDENSDENENCE ICRLOVT GAN--DavYSDAPTDEDYAS - - ————-———- T

LIEE I



Exemplo: Alinhamento gerado pelo ClustalWw

CLUSTAL W (1.83) multiple seguence alignment

gi| 662381 |gb|AAC41413 1| MENKVRFEKLHEKVEKKNUVTIGVTTLSHVALAGGSLLAQGKVEADETSAPNG S50
gi|662379|gb|AAC41412 1| HDKKVHYKMHKVKKQUVTIAVTGLSLGAVSAVSLGTNDGVVQADEHTDAT 50
I ;D I ;I I D W I I W I RN 3
gi|662381|gb|AAC41413 1| DGLOQLSEDGTASLVTTTTVTEQASAQASVSAVATASVSHETSFQAATSA 100
gi|662379|gb|AAC41412 1| VAIPDITVDTGTVSNDTTAAQDPTTAVAATNDVATDQATPTATFDLTTDT 100
gi|662381|gb|AAC41413 1| VSQEATAQAQTSPVASQEVAVSSOTOSSGOETQTTEQVSQGOTSTOVAGO 150
gi|662379|gb|AAC41412 1| TNTVAANAVDTVATVGTDRAATTHDTTATNDTAVDTTHNNTTTDTTTVTD 150
gi|662381|gb|AAC41413 1| TSAQSTPSVTEQARPRVLTHAAPATATRAADSTIRINANRNTHITITASG 200
gi|662379|gb|AAC41412 1| RAATTERRATGARRGPTGGRRATPVNGHNTHNANNTVTVVNNDLPATHNVY 200
D . * A PRI AR PR o7 H{PRITONN S :
gi|662381|gb|AAC41413 1| TTPHVTIITGPHTPKPHNVTVTSPHNGTRPHNVTIVTOPNOPNKPVQFPSOFPSO 250
gi|662379|gb|AAC41412 1| TDG 203
*
gi|662381|gb|AAC41413 1| PHEKPVOPHOPSLDYKPVASNLKTIDGKQYYVENGVVEKKNAATELDGRLYY 300
gi|662379|gblAaaC41412 1| = & —————s PSHIKTINGKQYYVEDDGTIRKNYVLERIGGSQYFNAETGELSN 247
gi|662381|gb|AAC41413 1| FDETGAMVDOQSKPLYRADATPNNSIYAVYNOQAYDTSSKSFEHLDNFLTAD 350
gi| 662379 |gb|AAC41412 1| QKEYRFDKNGGTGSSADSTNTNVTVNGDKNAFYGTTDKDIELVDGYFTAN 297
. . T s . 2 2 . £ E I A b R o
gi|662381|gb|AAC41413 1| SWYRPKQILKDGKNWUTASTEKDYRPLLMTUWPDKVTOVHYLNYMSOQGEFG 400
gi| 662379 |gb|AAC41412 1| TUYRPKEILKDGKEHTASTENDKRPLLTVHUPSKAIQASYLNYMKEQGLG 347

T P I I I F

Alinhamento de partes de duas protelnas Glucosyltransferase gerado pelo
Clustalw

e Combinacodes idénticas — ( * )

A\ II

e Similaridades - ( e ."”)
e Gaps — ( - ) para cada posicao



_Arahidopsisi 1 )

_Avicennia SHINCMECYRNWRARFSVVEVL R0 SEEDEFWGALD LHEPL - - ——- - ==~ ———----—-
_HMedicaga CHOMCFECYREWCLRSQ3CPFCRDSLERVNS GO LWIVTDT3D IVDYGTIFKENCEILFLY
_Oryza THNMCLECYODWN RS0 SCPFCRDNLEKTD R GD LU T YVEDDYYD LETY SRENLRRL FMY
_¥enopus AHSFCOECIDENSDENENCE ICRLOVT GAN- -D SV DAF TDED VA - -- - - - ———- T
L .
_Arahidopsis IDELPLYTSDPNLYPYAPLER
_Arabidopsizi @0 o----—m-mmmmmmmm -
_dwicennia 0 o——-mm—mmmmmmm——m—--—-
_Medicaga IEKLPLIIPDPEHVSYIPFFR
_Oryza INELPLIVPDVIFSIYDSHIE
_¥Xenopus ILNLADEVG)PNDTFF-----

clustalw. dnd

{
(

(
_drahidopsis:-0.01073,

_ArabidopsisZ:0.01079)
10.13189,
_dwicennia: 0. 20445
:0.07866,

(

_Dryza:0.25899,
_Xenopus: 0. 601485)
$0.03373,
_Medicago:0.19544) ;

Select tree menu v
Select tree menu
M-1 Tree

N-1 Tree with branch length
Unrooted N-1 Tree

[ I R (S (RN I N

[ o T [



_Medicago
_Arabidopsis
_Arabidopsise
_Avicennia
_Oryza

_Xenopus



TRAPID: Rapid Analysis of Transcriptome Data

TRAPID

TRAPID is an online tool for the fast, reliable and user-friendly analysis of de novo transcriptomes

Through a highly optimized processing pipeline the TRAPID system offers functional and comparative analyses for
transcriptome data sets. TRAPID is highly competitive with respect to other existing solutions with regards to both speed
and quality.

TRAPID features

+ Mlows each user to have up to 10 different working sets, each allowing up to a 200,000 putative transcripts

+ Mlows the user to select a reference database of choice; currently »170 genomas are available through PLAZA 2.5 and
QrthoMCLDB version 5.0

+ Assign each transcript to a reference gene family or orthologous group.

+ Transfer functional annotation based on homology/orthology information for each transcript

+ Perform gene family-based analyses such as multiple sequence alignments and phylogenetic tree construction

+ Performs functional GO enrichment analysis of subsets

+ Extensive editing and export capabilities

+ Free of charge for academic use

Login + Register + Documentation + About



Available PLAZA versions (select the most appropriate)

¥

PLAZA 3.0 Dicots (2014

Summary
Latest iteration of the PLAZA platform. Focused on dicot species, but with some
others as reference organisms.

This platform may still contain minor bugs. Do not hesitate to contact us if you
find any!

PLAZA 3.0: an access point for plant comparative genomics

Go to PLAZA 3.0 Dicots

Species Included )

f

:

?.

{
¥

i

Quick Selection

Summary
Latest iteration of the PLAZA platform. Focused on monocot species, but with
some others as reference organisms.

This platform may still contain minor bugs. Do not hesitate to contact us if you
find any!

PLAZA 3.0: an access point for plant comparative genomics

Go to PLAZA 3.0 Monocots

Species Included y
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The Arabidopsis Information Resource

The Arabidopsis Information Resource (TAIR) maintains a database of genetic and molecular
biology data for the model higher plant Arabidopsis thaliana . Data available from TAIR
includes the complete genome sequence along with gene structure, gene product information,
metabaolism, gene expression, DMA and seed stocks, genome maps, genetic and physical
markers, publications, and information about the Arabidopsis research community. Gene
product function data is updated every two weeks from the latest published research literature
and community data submissions. Gene structures are updated 1-2 times per year using
computational and manual methods as well as community submissions of new and updated
genes. TAIR also provides extensive linkouts from our data pages to other Arabidopsis
resources.

The Arabidopsis Biological Resource Center at The Ohio State University collects, reproduces,
presemnves and distributes seed and DMA resources of Arabidopsis thaliana and related
species. Stock information and ordering for the ABRC are fully integrated into TAIR.

TAIR is located at the Carnegie Institution for Science Department of 2
Flant Biology and funded by the Mational Science Foundation.

CARNEGIE

" SCIENCE \
X

Lpdates on TAIR funding are available here.

"
&
. .

Breaking News
Subscribe to news feed

[E) Follow our Twitter feed
I] Join our Facebook group

TAIR10 Genome Release [Mov
17, 2010]

The TAIR10 genome release is
now available, with 126 new
loci, updates to 1184 gene
structures and 2098 new gene
maodels

ABRC Ordering Policy [July
27, 20107

Effective August 1, 2010 we
can no longer process orders
that have both seed and DMA
stocks. Please make separate
arders.

ASPB Early Bird Registration
Deadline [April 30, 2010]
The Early Bird Registration
Deadline of this years Plant
Biology Meeting in Montreal is




- CheckAll || UncheckAll

Locus

@

Cescription

1 AT1GE09350 galactinol synthase 3 (GolS3);

COMNTAINS InterPro DOMAIN/S:

Glycosyl transferase, family 8
(InterPro:IPRO02495); BEST
Arabidop....

2 [ AT1G56600 galactinol synthase 2 (GolS2);

CONTAINS InterPro DOMAIN/S:

Glycosyl transferase, family 8
(InterPro:IPRO02495); BEST
Arabidop....

3 [F] AT1GE0450 galactinol synthase 7 (GolST);

COMNTAINS InterPro DOMAIN/S:

Glycosyl transferase, family 8
(InterPro:IPRO02495); BEST
Arabidop....

GEne
Model(s)
7]

AT1G09350.1

AT1G56600.1

AT1GE0450.1

Other Mames

@

ARABIDOPSIS
THALIAMNA
GALACTINOL
SYNTHASE 3

ATGOLS3
F14.19.1
F1419_1

GALACTINGL
SYNTHASE 3

GOLS3

ARABIDOPS3IS
THALIAMA
GALACTINOL
SYMNTHASE 2

ATGOLS2
F25P12.95
F25P12_95

GALACTINOL
SYNTHASE 2

GOLSZ

ARABIDOPSIS
THALIAMNA
GALACTINOL
SYNTHASE 7

ATGOLSY
GALACTINGL

Keywords @

carbohydrate biosynthetic process, cellular
component unknown, response to cold,
transferase activity, transferase activity,
transferring glycosyl groups, transferase activity,
transferring hexosyl groups, transferring
glycosyl groups, transferring hexosyl groups

carbohydrate biosynthetic process, cellular
component unknown, response to water
deprivation, transferase activity, transferase
activity, transferring glycosyl groups, transferase
activity, transferring hexasyl groups, transferring
glycosyl groups, transferring hexosyl groups

carbohydrate biosynthetic process, cellular
component unknown, transferase activity,
transferase activity, transferring glycosyl groups,
transferase activity, transferring hexosyl graoups,
transferring glycosyl groups, transferring
hexosyl groups
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Gene Model: AT1G09350.1 [Help]

Date last
modified &

Name @
Name Type @
Gene Model
Type @

TAIR
Accession @

Description

Chromosome
Locus @

Map Detail
Image

Gene Alias @

Symbols

Protein Data

2010-11-17

AT1GE09350 .1
orf

protein_coding

Gene 2012319

galactinol synthase 3 (Gol33); COMNTAIMNS InterPro DOMAIN/S: Glycosyl fransferase, family 8 (InterPro:lPRO0Z2495); BEST
Arabidopsis thaliana protein match is: galactinol synthase 2 (TAIR:AT1G56600.1); Has 1260 Blast hits to 1259 proteins in
288 species: Archae - 0; Bacteria - 88; Metazoa - 258; Fungi - 282; Plants - 479; Viruses - ¥3; Other Eukaryotes - 70
(source: MCBI BLink).

.1

AT1GE09350 (Mote: use this locus link to see all functional annotations, associated gene models, markers and ESTs).

| |
020K 3071k

Protein Coding Gene Hodels
ATLGO9350 .1 (GolS3, AtGols3)

-
name type @
F14J9_1 orf
F14J19.1 orf
symbol  Tull name
AtGolS3  ARABIDOPSIS THALIAMA GALACTINOL SYNTHASE 3
GolS3 GALACTINOL SYNTHASE 3

Length molecular ispelectric

nAme dnmains! # nf domaing)




Outras Ferramentas da Bioinformatica

* Predicao de proteinas: Orf Finder (NCBI)

* Localizacao de peptideo sinal e predicao de localizacao
subcelular:

Signal P, PSORT Prediction, Target P ...

e Indetificacao de sitios de glicosilagao: SignalP ...

e |dentificacdao de motivos protéicos: ScanProsite ...

e Alinhamento: Mega, ClustalW, Phylip, WebLogo ...

e Formacao de Contigs (Clusterizacao): Mega, BioEdit, NTI Vector, CLC ...

e Arvores Filogenéticas: Mega, ClustalW ...



CBS — Center for Biological Sequence Analysis (http://www.cbs.dtu.dk/services/)

NUCLEOTIDE SEQUENCES

Whole genome visualization and analysis

« Genomedtlas
OMA structural atlases far complete microbial Genomes

Gene finding and splice sites
« EasyGene

Genes in prokanotes

HMMyene
(Genes in eukanotes

NetAspGene

Intron splice sites in Aspergillus DMA

« NetGene2

Intran splice sites in human, C. elegans and A. thaliana DRA,
HetPlantGene

Intron splice sites in Arabidopsis thaliana DRA

« NetStart

Translation start in vertebrate and A thaliana DRA
HetUTR

Splice sites in &' UTR regions of human genes

« Promoter

Transcription start sites in vertehrate DR

« RNAmmer

Ribosomal RMA sub units

Analysis of DNA microarray data

GenePublisher
Analysis of DMA microarray data

« Oligo\Wiz
Cesign of olinonucleotides for DA microarrays

AMINO ACID SEQUENCES

Protein sorting

ChloroP »

Chloroplasttransit peptides and their cleavage sites in plant proteins
LipoP »

Signal peptidase | & [l cleavage sites in gram- bacteria

NetlES

Leucine-rich nuclear export signals (MES) in eukanyotic proteins
SecretomeP »

Mon-clagssical and leaderless secretion of proteing

SignalP »

Signal peptide and cleavage sites in gram+, gram- and eukanyotic amino acid
gequences

TargetP »

Subcellular location of proteing: mitochondrial, chloroplastic, secretory pathway, ar
other

TatP

Twin-arginine signal peptides

Post-translational modifications of proteins

Dicty0G

C-(alpha)-GleMAL glvcosylation sites drained an Dichaostelivm discaidaum
proteing)

HetAcet

M-terminal acetylation in eukaryatic proteing

NetCGlyc

C-mannosylation sites in mammalian prateins

HetCorona

Coronavirus 3C-like proteinase cleavane sites in proteing

NetGlycate »

Glyeation of g amino groups of lysines inmammalian proteing




CBS — Center for Biological Sequence Analysis (http://www.cbs.dtu.dk/services/)

Post-translational modifications of proteins
Dicty0G

C-{alphal-GleMAc ghvcosylation sites {rained on Dichaosteiivm discoideum

proteins)

Netlcet

M-terminal acetylation in eukaryotic proteins

NetCGhyc

C-mannosylation sites in mammalian proteins
NetCorona

Coronavirus 3C-like proteinase cleavage sites in proteins

NetGhwcate »

Glycation of £ amino groups of lysines in mammalian proteins

NetNGhyc =

M-linked glycosylation sites in human proteins

NetOGhyc »

O-GalMAc {mucin type) glycasylation sites in mammalian proteins

NetPhos »
Genetic phosphorylation sites in eukarnvotic proteins

NetPhosk
Kinase specific phaosphorylation sites in eukaryotic proteins

NetPhosYeast
Serine and threonine phasphorylation sites inyeast proteins

NetPicoBHA
Posttranslational cleavage by picornaviral proteases

ProP »

Arginine and lysine propeptide cleavage sites in eukanotic protein sequences

YinOYang »

O-{heta)-GlehAc givcosylation and Yin-Yang sites {(ntracellularmuclear proteins)

Immunelogical features
BepiPred »

Linear B-cell epitopes

DiscoTope »

Discontinuous B-cell epitopes

HetChop s

FProteasamal cleavages (MHC ligands)
MetCTL

Integrated class | antinen presentation
MetMHC »

Binding of peptides to MHC class | alleles
HetMHCII »

Binding of peptides to MHC class || alleles

NetMHCIIpan

Fan-specific hinding of peptides to MHC class | HLA-DR alleles of known

Sequence
NetMHCpan

Fan-specific binding of peptides to MHC class | alleles of knmwn sequence

YD Jsohver »
Analysis of human immunoglobulin YDy recombination

Protein function and structure

ArchaeaFun

Enmymefinon-enmyme and enzyime class (Archaega)
CPHmodels

FProtein structure from sequence: distance constraints
distanceP

Protein distance canstraints

EPipe »

Functional differences of protein variants

ProtFun

Protein functional category and enzyime class (Eukana)
RedHom

Reduction of sequence similarity in a data set



METACYc — Enclycopedia of Metabolic Pathway -

http://metacyc.org/

ESMETACYC

Quick Search
| _Go |

Search

Database Search
Advanced Database Search

Browse
Pathways
Compounds
Reactions

= Home

© About MetaCyc

MetaCyc User's Guide
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WetaCyc is a database of nonredundant, experimentally elucidated metabolic pathways.
MWetaCyc containg more than 1,100 pathways from maore than 1,500 different organisms.
mere], @Nd is curated from the scientific experimental literature . more

MetalCyc containg pathways involved in both primary e and secondary eq metabolism, as
wiell as associated compounds, enzymes, and Qenes. more

The goal of MetaCyc is to catalog the universe of metabolism by storing a representative
sample of each experimentally elucidated pathway. etacye missian]

MWetaCyc is used in a variety of scientific applications, such as providing a reference data
set for computationally predicting the metabolic pathways of organisms from their
sequenced genomes, supporting metabolic enginesring, helping to compare biochemical
networks, and serving as an encyclopedia of metabolism. ientiic applications]

Recent publication:

+ The MetaCyc Database of metabolic pathways and enzymes and the BioCyc
collection of Pathway/Genome Databases, Mucleic Acids Research 36 D623-31
2008

H-Generation of precursor metabolites and energy

- Signal transduction pathways

H-Superpathways
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MetaCyc Class: Biosynthesis Lagin (Optional): Why Legin?
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Summary:

This class contains pathways that constitute a cell's complete spectrum of biosynthetic capacities, including the routes of synthesis of small molecules, macromolecules
and organelles,

Parent Classes:
Fathuays

Child Classes:
Armines and Polyvamines Biosynthesis 277,
Aming acids Biogynthesis (85
Aminoacy-tEMNA Charging ()
Aromatic Compounds Biosynthesis (9,
Carbohydrates Biosynthesis (53] ,
Cell structures Binsynthesis (297,
Cofactors, Prosthetic Groups, Electron Carrers Biosynthesis (143)
Fatty Acids and Lipids Biosynthesis (B0 ,
Haormones Biosynthesis (29,
hetabolic Requlators Biosynthesis (21,
Mucleosides and Mucleotides Biosynthesis (13)
Cther Biosynthesis (B
secondary Metabolites Biosynthesis (276) ,
siderophore Biosynthesis (B)

Quick Search |caffeing] Go | Query Page | Advanced Query Fage | BioCyc Home | Fiepart Errars or Frovide Feedback

Pathways Pathway pages contain: Depiction of metabolic pathway, of chromosomal locations of pathway genes, and of regulation of pathway genes.

+ caffeine hiosynthesis |
+ caffeine biosynthesis |l (via paraxanthing)

Protein pages contain: Detailed comments and citations; subunit structure; cofactors, activators, and inhibitors (far enzymes), depiction of requlon (for

Proteins transcription factors).

caffeine synthase (polypeptide)

caffeine synthase (polypeptide) - CalxMT1
caffeine synthase (polypeptide) - CCTE1
caffeine synthase (polypeptide) - TCE1

* b

Compounds Compound pages contain: compound structural infarmation, and links to all reactions and pathways in which the compound participates.

+ caffeine
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Latest miRBase blog posts

High confidence miRNA set available for miRBase 21 By sam (July 3, 2014)
As mentioned praviously, we briefly held off from releasing the sat of "high confidence” miRNAs for miRBase 21, because of & last-gasp bug. Those data are now available, tagged with the label "high confidence”
on the entry pages, and for download on the FTP site, The total number of miRNAs labelled "high confidence” has increased [...]

miRBase 21 finally arrives By sam (June 26, 2014)

Apologies for the longer-than-usual wait. miRBase 21 is now available on the website, and all data available for download on the FTP site. As usual, the release notes describe the major changes. Of particular
note this time, the Genome Reference Consartium have released a new human genome assembly, GRCh38. We have therzfore remapped the human [...]

miRBase: the microRNA database

miRBase provides the following services:

» The miRBase database is a searchable database of published miRNA sequences and annotation. Each entry in the miRBase Sequence database represents a predicted
hairpin portion of a miRNA transcript (termed mir in the database), with information on the location and sequence of the mature miRNA sequence (termed miR). Both
hairpin and mature sequences are availzble for searching and browsing, and entries can also be retrieved by name, keyword, references and annofation. All sequence

and annotation data are also available for download.
» The miRBase Reqistry provides miRNA gene hunters with unique names for novel miRNA genes prior to publication of results. Visit the help pages for mare information

about the naming service.

To receive emal notification of data updates and feature changes please subscribe to the miRBase announcements mailing list. Any queries about the website or naming
service should be directed at mirbase@manchester.ac.k.

miRBase is managed by the Griffiths-Jones ab at the Faculty of Life Sciences, University of Manchester with funding from the BBSRC. miRBase was previously hosted and
supported by the Wellcome Trust Sanger Institute.

miRNA count: 28645 entries

Relegse 21: June 2014

Search by miRNA name or keyword

‘E‘ ‘ Example ‘

Download published miRNA data
Download page | FTP site
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