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Biological Databases:
|- Types.
2-Public Repositories.
3-Community specific databases.
3.1- For species.

3.2- For specific datatypes.

4. Genomic Browsers.
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|. Types.

There is 3 types of biological databases (Rhee SY. et al. 2006):

 Public repositories with massive data storage.

e Community-specific databases.

* Project-specific databases.
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|. Types. —

X Public repositories.

* Maintained by public agencies or public international
consortiums.

* Massive data amounts (quantity).
* No curated or poorly curated data.
* Long term data storage.

* Examples: GenBank, Uniprot, Gene Expression Omnibus
(GEO), ArrayExpress.
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|. Types.

X Community-specific databases.

* Maintained by scientific groups, frequently associated
with an specific project or a research line.

* Considerable data amount related with the community
needs.

* Curated or highly curated data (quality).

* Long term data storage
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|. Types. —

X Community-specific databases.

 Different types:
* Model Organism Databases (MODs):

TAIR, MaizeGDB
e (Clade Organism Databases (CODs):
Sol Genomics Network (SGN), Gramene.
e Metabolic Pathways Databases:
MetaCyc, KEGG pathways.
* Specific Vocabulary (Ontologies) Databases:
Gene Ontology, Plant Ontology.
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|. Types. —

X Project specific databases.
* Maintained by a group or a small consortium
* Low data amount.
* Variability for data curation (from poorly to highly).
 Limited lifespan generally associated with a project.

e Examples: Plant Genome Network (PGN)
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2. Public Repositories.

NCBI (National Center for Biotechnology Information)
http://www.ncbi.nlm.nih.gov/

= NCBI Resources ¥/ How To [+

(

—<NCBI (Al Databases 3) | soarch |

National Center for

Biotachnology Information

NCBI Home . Welcome to NCBI Popular Resources

Resource List (A-5) The National Center for Biotechnology Information advances science and health by providing access to PubMed

All Resources biomedical and genomic information. Bookshelf

Chemicals & Bioassays About the NCBI | Mission | Organization | Research | NCBI News PubMed Central

Data & Software PubMed Health

DNA&RNA ot Started BLAST
et Sta i

Domains & Structures Nucleotide

) « To0ls: Analyze data using NCBI software Genome
Genes & Expression « Downloads: Get NCBI data or software -
Genetics & Medicine o How-To's: Learn how to accomplish specific tasks at NCBI -
o , ne

Ganomes & Meps « Submissions: Submit data 10 GenBank or other NCBI databases -

Literature .

Proeins NCBI Twitter feed

Sequence Analysis ik NCBI Announcements
Keep up-to-date on data updates, resource

Taxonomy announcements, and other information about New RefSeq Bacterial Protein Products
what is going on at the NCBL m and Emerging RefSeq Data Model

Training & Tutorials Jun 11, 2013

Variation W12 3 45 6 7 8 e 26lorence Sequence Froject

Weilcome t0 the NCBI News site!
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2. Public Repositories.

NCBI (National Center for Biotechnology Information)
http://www.ncbi.nlm.nih.gov/

Highlights:
e GenBank.

e PubMed.

* Gene Expression Omnibus (GEO)

e Taxonomy



http://www.ncbi.nlm.nih.gov
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2. Public Repositories: NCBI i

GenBank, NIH database for sequences, an annotated collection
of ALL publicly available DNA sequences (Benson DA. et al.
2011).

http://www.ncbi.nlm.nih.gov/genbank/
http://www.ncbi.nlm.nih.gov/sites/entrez!db=nucleotide

= NCBI Resources (v) HowTo () My NCBI Sign in

Nucleotide Search: Nucicotide 3] Limits Advanced search Help
Alphabet of Life : . e

Nucleotide

The Nucieotide database is a collection of sequences from several sources, including GenBank, RefSeq, TPA and
PDB. Genome, gene and transcript sequence data provide the foundation for biomedical research and discovery.

Using Nucleotide Nucleotide Tools Other Resources
Submit 1o GenBank GenBank Home

FAQ LinkOut RefSeq Home

Help E-Utiliies Gene Home

GenBank FTP BLAST SRA Home

RefSeq FTP Batch Entrez INSDC
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2. Public Repositories: NCBI
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GenBank:

= NCBI

Resources (v) How To (V)

Nucleotide
Alphabet of Life

Search:’ Nucleotide Save search Limits Advanced search Help

£25) cewr

$)

Drought

Display Settings: (v) Summary, 20 per page, Sorted by Default order

() Found 770004 nucleotide sequences. Nucleotide (15269) EST (754652) GSS (83)

Results: 1 to 20 of 15269

—/

Page 1

of 764 Next> Last>>

3

Arabidopsis thaliana chromosome 1, complete sequence
1. 30,427,671 bp linear DNA
Accession: CP002684.1 Gl: 332189094

GenBank STA Graphics

FASTA

I

iym hi m mi n- i
2. 1,622 bp linear DNA

Accession: HM150999.1
GenBank FASTA

in kin MAP: m ion

Gl: 315258198

Graphics

Gossypium hirsutum mitogen-activated protein kinase 16 (MPK16) gene, complete cds
3. 6,195 bp linear DNA
Accession: FJS66896.1 GI: 297748124

GenBank FASTA Graphics

» Similar Results in other

sections Sequence Type Filter

Inh

',-«'

Send to: (¥)
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1N
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» Search Section

My NCBI Sign In

Filter your results:
All (15269)
Bacteria (198)
IN
mRNA (9150)
RefSeq (401)

nBank) (14

Manage Fiters

¥ Top Organisms [Tree]
Populus tremula x Populus alba (7835)
Oryza sativa (2155)
Oryza sativa Indica Group (1366)
Pinus taeda (577)
Oryza sativa Japonica Group (524)
All other taxa (4292)

More...

Taxonomic Filter
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2. Public Repositories: NCBI

GenBank:

> Filter application box

Nucleotide Search: Nucleotide ) Save search Limits Advanced search Help
Alphabet of Life [((Drougho AND “seed plants®(porgn:__txid58024]) AND “Solmales‘[pom Clear
Display Settings: ] Summary, 20 per page, Sorted by Default order Send to: (v Filter your results:
0 Found 22653 nucleotide sequences. Nucleotide (559) EST (22094) ALY
Bacteria (0)
Results: 1 to 20 of 49 Page T of3 Next> Last>> INSDC (GenBank) (559)
mRNA (49)

[} Capsicum annuum chitinase class Il (CAChi2) mRNA, complete cds

1. 1,004 bp linear mMRNA RefSeq (0)
Accession: AF091235.1 GI: 3641354

GenBank FASTA Graphics Related Sequences Mazaze Lbees
O Capsicum annuum stellacyanin-like protein CASLP1 precursor, mRNA, complete cds ¥ Taxonomic Groups [List]
2. 937 bp linear mMRNA Solanaceae (49)

Accession: AF291179.1 Gl 9885805 Nicotiana (27)

GenBank FASTA Graphics Capsicum (12)

Solanum (10)

() Nicotiana attenuata lipid transfer protein 1-like (LTP1) mRNA, partial sequence
3. 672 bp linear mRNA

Accession: HMO68895.1 Gl: 298155395 Find related data -
GenBank FASTA Graphics Related Sequences

Database: | Select %)
[} Nicotiana attenuata osmotin 1-like (OSM1) mRNA, complete sequence —
n cms
4. 958 bp linear mMRNA
[ B ]
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Nucleotide Search:| Nucleotice B Limits Advanced search Help
Alphabet of Life [I m -
Display Settings: (v] GenBank Send: (V)

Nicotiana attenuata osmotin 1-like (OSM1) mRNA, complete sequence

GenBank: HM068893.1
FASTA Graphics

Goto: (v)

LOCUS
DEFINITION
ACCESSION
VERSION
KEYWORDS
SOURCE
ORGCANISM

REFERENCE
AUTHORS
TITLE

JOURNAL
PUBMED
REFERENCE
AUTHORS
TITLE
JOURNAL

HM068893 958 bp mRNA linear PLN 28-DEC-2010
Nicotiana attenuata osmotin 1l-like (OSM1l) mRNA, complete seguence.
HM068893

HM0O68893.1 GI:298155393

Nicotiana attenuata

Nicotiana attenuata

Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta;
Spermatophyta; Magnoliophyta; eudicotyledons; core eudicotyledons;
asterids; lamiids; Solanales; Solanaceae; Nicotianoideae;
Nicotiancae; Nicotiana.

1 (bases 1 to 958)

Re,D.A., Dezar,C.A., Chan,R.L., Baldwin,I.T. and Bonaventure,C.
Nicotiana attenuata NaHD20 plays a role in leaf ABA accumulation
during water stress, benzylacetone emission from flowers, and the
timing of bolting and flower transitions

J. Exp. Bot. 62 (1), 155-166 (2011)

20713465

2 (bases 1 to 958)

Bonaventure,G., Re,D. and Baldwin,I.

Analysis of drought and ABA responsive genes in Nicotiana attenuata
Unpublished

sol genomics network

Tools Links

A

Change region sh§

Customize view

Analyze this sequence

Run BLAST
Pick Primers
Find in this Sequence

LinkOut to external resources -

Gramene

All links from this record
Full text in PMC
PubMed

Recent activity

[Gramene)

Turn Off Clear

[® Nicotiana attenuata osmotin 1-like (OSM1)

mRNA. complete sequence

Nucdieolde



2. Public Repositories: NCBI

GenBank:

Nucleotide
Alphabet of Life [I

Format
A

Limits Advanced search Help

| Search 1Y

Search:' Nucieotide -3

Display Settings: (v] GenBank

Nicotiana attenuata osmotin 1-like (OSM1) mRNA, complete sequence

GenBank: HM068893.1
FASTA Graphics

Goto: (v)

LOCUS
DEFINITION
ACCESSION
VERSION
KEYWORDS
SOURCE
ORGCANISM

REFERENCE
AUTHORS
TITLE

JOURNAL
PUBMED
REFERENCE
AUTHORS
TITLE
JOURNAL

HM068893 958 bp mRNA linear PLN 28-DEC-2010
Nicotiana attenuata osmotin 1l-like (OSM1l) mRNA, complete seguence.
HM068893

HMO68893.1 GCGI:29B155393

Nicotiana attenuata

Nicotiana attenuata

Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta;
Spermatophyta; Magnoliophyta; eudicotyledons; core eudicotyledons;
asterids; lamiids; Solanales; Solanaceae; Nicotianoideae;
Nicotiancae; Nicotiana.

1 (bases 1 to 958)

Re,D.A., Dezar,C.A., Chan,R.L., Baldwin,I.T. and Bonaventure,C.
Nicotiana attenuata NaHD20 plays a role in leaf ABA accumulation
during water stress, benzylacetone emission from flowers, and the
timing of bolting and flower transitions

J. Exp. Bot. 62 (1), 155-166 (2011)

20713465

2 (bases 1 to 958)

Bonaventure,G., Re,D. and Baldwin,I.

Analysis of drought and ABA responsive genes in Nicotiana attenuata
Unpublished

sol genomics network

File Storage
A

Change region shown >

Customize view v
Analyze this sequence =
Run BLAST
Pick Primers

Find in this Sequence

LinkOut to external resources -
Gramene
[Gramene)
All links from this record —
Full text in PMC
PubMed
Recent activity —
Turn Off Clear

[® Nicotiana attenuata osmotin 1-like (OSM1)
mRNA. complete sequence

Nucdieolde




2. Public Repositories: NCBI
GenBank:

Display Settings: (v] Summary, 20 per page, Sorted by Default order

@ round 21339 nucleotide sequences. Nucleotide (515) EST (20824)

Results: 10

B

1.

D

Solanum lycopersicum mRNA for SIGRX1 protein, cultivar Hongbaoshi

1,003 bp linear mRNA

Accession: FN646220.1 GI: 308233000
GenBank FASTA sraphics

Lycopersicon esculentum ethylene-responsive late embryogenesis-like protein (ERS) mRNA, complete cds
748 bp linear mRNA

Accession: U77719.1 GI: 1684829

GenBank FASTA Graphics Related Sequences

Lycopersicon chilense proline-rich protein (PRP13) gene, complete cds

552 bp linear mRNA
Accession: U19098.1 GI: 1001952
GenBank FASTA raphics Relat equence

Lycopersicon esculentum non specific lipid transfer protein (le16) mRNA, complete cds
583 bp linear mRNA

Accession: UB1996.1 GI: 1816534

GenBank FASTA Graphics Related Sequences

sol genomics network

Send to: (v) Filter your res
Choose Destination

@File (O Clipboard
(OCollections  ()Analysis Tool

Downlkoad 10 rems.,
Format

CenBank (full)

e ¢ Groups [List]

XML Solanum (§)
INSDSeq XML
TinySeq XML
Feature Table
Accession List Analyze thesg sequences ==

Gl List Run BLAST

Find related data —
Database: | Select 2

Find items
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2. Public Repositories: NCBI

PubMed, NIH database for scientific literature and publications.
http://www.ncbi.nlm.nih.gov/pubmed/

PUbWEd o0V Search:' PubMed i EJRSS Savesearch Limits Advanced search Help
'g :

U.S. National Library of Medicine drought tomato m Clear

National Institutes of Health

Display Settings: [v] Summary, 20 per page, Sorted by Recently Added Send to: [v]

RQSU"SZ 1 tO 20 Of 117 PageTofB Next > Last >>

() An insertional mutagenesis programme with an enhancer trap for the identification and tagging of genes involved in abiotic stress
1. tolerance in the tomato wild-related species Solanum pennellii.
Atarés A, Moyano E, Morales B, Schleicher P, Garcia-Abellan JO, Anton T, Garcia-Sogo B, Perez-Martin F, Lozano R, Flores FB,
Moreno V, Del Carmen Bolarin M, Pineda B.
Plant Cell Rep. 2011 Jun 7. [Epub ahead of print]

PMID: 21647638 [PubMed - as supplied by publisher]
Related citations

Identification and expression pattern of one stress-responsive NAC gene from Solanum lycopersicum.
Han Q, Zhang J, Li H, Luo Z, Ziaf K, Ouyang B, Wang T, Ye Z.
Mol Biol Rep. 2011 Jun 3. [Epub ahead of print]

PMID: 21637957 [PubMed - as supplied by publisher]
Related citations

N0

Atypical epigenetic mark in an atypical location: cytosine methylation at asymmetric (CNN) sites within the body of a non-repetitive
tomato gene.

Gonzalez RM, Ricardi MM, lusem ND.

BMC Plant Biol. 2011 May 20;11(1):94. [Epub ahead of print]

PMID: 21599976 [PubMed - as supplied by publisher] Free Article
Related citations

« (3



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

. . . sol genomics network
2. Public Repositories: NCBI —

PubMed:

 Relatively updated (Gap between publication and loading
in PubMed database around |-2 days).

* |t doesn’t have all plant science related journals (for
example: Theoretical Applied and Genetics or Crop
Science).

(More information: http://wwwcf.nIm.nih.gov/serials/journals/index.cfm)

* There are no links between articles and genes, sequences,
expression or other information contained in the
publication.


http://wwwcf.nlm.nih.gov/serials/journals/index.cfm
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2. Public Repositories: NCBI

Sequence Read Archive (SRA), Database to store sequences
produced by NGS such as lllumina, 454, Solid, Helicos...
http://www.ncbi.nlm.nih.gov/sra

= NCBI Resources ¥ How To ¥

SRA Cr— (Sourch

Advanced Help

“ SRA

The Sequence Read Archive (SRA) stores raw sequencing data from the next generation of sequencing platforms including Roche 454 GS
System®, lllumina Genome Analyzer®, Applied Biosystems SOLID® System, Helicos Heliscope®, Complete Genomics®, and Pacific

Biosciences SMRT®.

Using SRA Tools Other Resources
Handbook BLAST SRA Home
Download SRA Run browser Trace Archive
E-Utilives Submitto SRA Trace Assembly

SRA software GenBank Home



http://www.ncbi.nlm.nih.gov/pubmed/
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2. Public Repositories: NCBI i

Taxonomy, database with taxonomic names and classifications
for NCBI organismes.
http://www.ncbi.nlm.nih.gov/Taxonomy/taxonomyhome.html/

o ilg .~ Taxonomy
N oo Browser
Entrez BLAST oMM Taxonomy Structure

As [ complete name 3] M lock (Go) (Clear)

Taxonomy

browser The NCBI Taxonomy Homepage
Archaea
Bacteria
Eukaryota
Viroids . . . . .
Viruses These are direct links to some of the organisms commonly used in molecular research projects:
Taxonomy Arabidopsis thaliana Escherichia coli Pneumocystis carinii
common Free Bos taurus Hepatitis C virus Rarms norvegicus
Taxonomy ac itis elegans Homo sapiens C VCes cerevisiae
information o . , _ _ . .
Taxonomy Danio rerio (zebrafish) Mycoplasma pneumoniac Takifugu rubripes
TOROTRS Dictvostelium discoideum Oryza sativa Xenopus laevis
Drosophila melanogaster Plasmodium falciparum Zea mays
[ ]
[ [ ]
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2. Public Repositories: EBI

EBl (European Bioinformatics Institute)
http://www.ebi.ac.uk/

EMBL-EBI :: i : European Bioinformatics Institute

Databases | Tools ' Research | Training | Industry | AboutUs | | Site Index [ &

Explore the EBI:

Examples: ROA1_HUMAN, tpi1, Sulston... Help : Feedback

Data Resoures and Tools

ENA Genomes Gene Expression Literature Sequence Similarity &
UniProt Nucleotide Sequences Molecular Taxonomy Analysis
ArrayExpress Protein Sequences Interactions Ontologies Pattern & Motif Searches
Ensembl Macromolecular Reactions& Patent Structure Analysis
interPro Structures Pathways Resources Text Mining
PDBe Small Molecules Protein Families Downloads
Enzymes Web Services
I I ]



http://www.ebi.ac.uk
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2. Public Repositories: EBI

EBI (European Bioinformatics Institute)
http://www.ebi.ac.uk/

Highlights:
e ENA (European Nucleotide Archive).
e UniProt
* ArrayExpress
e Ensembl

e |nterPro
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InterPro, protein domain database organized by superfamilies,
families and subfamilies. It is frequently used for genome
functional annotation, specially to link genes with gene
ontologies associated with protein domains. (http://

www.ebi.ac.uk/interpro/).

InterPro protein sequence analysis & classification

ImerPro is an integrated database of predictive protain “signatures” used for the classification and automasc
annotation of proteing and genomes. ImerPro classifies sequences at superfamily, family and subfamily
levels, predicting the occurrence of functional domains, repeats and imponant sites. ImerPro adds in-depth

annotation, including GO 1erms, 10 the protein signatures.,

Current release: 32.0 18th April 2011 (see Helease Noles for further details)

Search ., InterPro:

Do a sequence search of nterPro, via ntarProScan

Exiract large datases by querying our BioMan #&

You can access our data programmabtically, via

Use the updated InterProScan Web Sarvice

i you have any quessions or feeddack please contact us

‘[Un

rolpreSite

P
Righn,
Rssowrce
'.\ \ ‘
¢ = a - J«;.;
«NWAP ‘| yuperfamily

ITIGR |
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Biological Databases:

3-Community specific databases.
3.1- For species.



3. Community specific databases

Species

sol genomics network

Single Species Genomes, Genetic Markers,

The ArabidOPSiS Information Arabidopsis SNPs, Genes, Expression, Proteins, http://
Resource (TA]R) Ontologies, Metabolic Pathways, www.arabidopsis.org/
Publications
Monocots Multiple Species Genomes, Genetic
’ http://
Gramene (Grape and Markers, SNPs, Genes, Proteins, AR /
Arabidopsis)* Ontologies, Metabolic Pathways, QTLs WWW.gramene.org
. Multiple Species Genomes, Genetic
Sol Genomics Network Solanaceae, Markers, SNPs, Genes, Expression*, _ :
: : : : http://solgenomics.net/
(SG N) Rubiaceae Proteins, Ontologies, Metabolic Pathways, ' =
Publications, QTLs and Maps, Phenotypes
Genome Database for Multiple Species Genomes, Genetic hitp://
Rosaceae Markers, SNPs, Genes, Proteins, ] /
Rosaceae (GDR) Ontologies, Phenotypes, Unigenes WWW.rosaceae.org
Multiple Species Genomes, Genes, SNPs, .
Dendrome Trees Genetic Markers, Genetic Maps, hitp./s
P

Phenotypes, Literature, Expression

dendrome.ucdavis.edu/

Curcurbit Genomics
Database (ICuGil)

Cucurbitaceae

Multiple Sequence Genomes, Genes,
Unigenes,Genetic Markers, Genetic Maps,
Metabolic Pathways

http://www.icugi.org/



http://www.arabidopsis.org
http://www.gramene.org
http://solgenomics.net
http://www.rosaceae.org
http://dendrome.ucdavis.edu
http://www.icugi.org

3. Community specific databases

sol genomics network

Species
The ComPOSitae Genome , Multiple Species Genomes, Genetic httl.:// :
Proi Compositaceae Markers, Genetic Maps, Genes compgenomics.ucdavis.
roject ’ ’ edu/
Single Species Genomes, Genetic Markers, http://
MaizeGDB Zea mays (Maize) SNPs, Genes, QTLs, Cytogenetics, WWW maizégdb org/
Phenotypes ) )
CottonDB Gossypium spp. Genetic Markers, MS::; Genes, Taxonomic. http://cottondb.org/
, Multiple Species Genomes, Genetic
Glycine Ma Pl€ 5p ’
SoyBase g Ib . X Markers, SNPs, Genes, Proteins, http://soybase.org/
(Soybean) Ontologies, Metabolic Pathways, QTLs
http://
Phytozome Plants Multiple Species Genomes www.phytozome.net
Plant Genome Database Multiple Species Genomes, Genes,
Plants Uni http://www.plantgdb.org/
(PlantGDB) nigenes



http://compgenomics.ucdavis.edu
http://www.maizegdb.org
http://cottondb.org
http://soybase.org
http://www.phytozome.net
http://www.plantgdb.org
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Biological Databases:

3-Community specific databases.

3.2- For specific datatypes.
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3. Community specific databases e

There are other community driven databases focused in a
knowledge area:

Metabolic databases:
MetaCyc: http://metacyc.org/
KEGG: http://www.genome.jp/kegg/

Ontology databases:
Gene Ontology: http://www.geneontology.org/
Plant Ontology: http://www.plantontology.org/

Transcription Factors database:
Transcription FactorDB (DBD) www.transcriptionfactor.org



http://www.plantontology.org
http://www.transcriptionfactor.org/

sol genomics network

Biological Databases:

3-Community specific databases.
3.1- For species.
3.2- For specific datatypes.

4. Genomic Browsers.
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4. Genomic Browsers —

A Genome Browser is a graphical interface that shows aligned
genomic data.

Each data type is in a track.

The tracks are hierarchically organized by track size. For
example, the first track could be a chromosome, the second one
a region and the third one, a detailed region with gene
structures.
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4. Genomic Browsers

Genome Browser most used:
- GBrowse (GMOD).
- UCSC Genome Browser.
- Emsembl Genome Browser.

-Vista Genome Browser.

- |Browse (GMOD).
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4. Genomic Browsers e ——

Genome Browser most used:

- GBrowse (GMOD).
- UCSC Genome Browser.
- Emsembl Genome Browser.

-Vista Genome Browser.

- |Browse (GMOD).
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4. Genomic Browsers —

GBrowse (Generic Genome Browser):

It is one of the most popular tools from the GMOD project,
used by databases such as FlyBase,VWormbase, SGN, Gramene
or GDR.

It is a combination of database and interactive web pages
designed for show and manage genome annotations.

It has three levels: Overview, Region and Detail. Each level has
different tracks to show the an specific information type such
as gene models or markers.
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4. Genomic Browsers —

GBrowse (Generic Genome Browser):

Highlights:
= Simultaneous bird's eye and detailed views of the genome.
= Scroll,zoom, center.
= Use a variety of premade glyphs or create your own.
= Attach arbitrary URLs to any annotation.
=  Order and appearance of tracks are customizable by administrator and end-user.
= Search by annotation ID, name, or comment.
=  Supports third party annotation using GFF formats.
= Settings persist across sessions.
= DNA and GFF dumps.
=  Connectivity to different databases, including BioSQL and Chado.
= Multi-language support.
=  Third-party feature loading.

=  Customizable plug-in architecture


http://gmod.org/wiki/GBrowse_Configuration_HOWTO#Glyphs_and_Glyph_Options
http://gmod.org/wiki/GFF
http://gmod.org/wiki/GFF
http://gmod.org/wiki/BioSQL
http://gmod.org/wiki/Chado
http://gmod.org/wiki/GBrowse_Plugins

sol genomics network
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4. Genomic Browsers i
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Example: GBrowse at SGN.

File - Help

= ITAG2 Release: genomic annotations: 4.549 kbp from SL2.31¢h10:62,005,772..62,010,320

Browser | Select Tracks Upload and Share Tracks Preferences
B Search

Landmark or Region: | Annotate Restriction Sites j# Configure... | Co | .
5.2.31ch10:62005772..€ SEarchl > Reglon

SL2. 31chDE 2626000. 2548999 Sulfite oxidase, SGN-
M100, SGM-M75B8.

Select Tracks |

Region:
Reference Sequence +

Example:
SL2.40ch08:56810100..56812450

€. ¢

+ Initial Coordinate + + Final Coordinate.




. - sol genomics network
4. Genomic Browsers

N ER

Example: GBrowse at SGN.

File Help

= ITAG2.3 Release: genomic annotations: 2.351 kbp from SL2.40ch08:56,810,100..56,812,450

Browser | Select Tracks Upload and Share Tracks Preferences
B Search

Landmark or Region:

SL2.40ch08:56810100..5 Search I

Examples: Solyc05g005010, SL2.40ch08:2626000..2648939, Sulfite Zoom for Reglon
oxidase, SGN-M100, SGN-M7588.

Daia SoMroe 4 Scroll/Zoom: << € (‘Show 2.351 kbp 4] 2l 22| OFiip
| ITAG2.3 Release: genomic annotations a
B Overview
SL2,46ches
oM 10M 20M 30M 40N 50M 6OM

O F_tgg\lon :

B Details
SL2,.46ches: 2,351 kbp

~

'; Annotate Restriction Sites ﬂ Configure... | Go l

>

56300k : : : : ' : : 600K

500 bp |

M 1
56311k
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Example: GBrowse at SGN.

File Help

= ITAG2.3 Release: genomic annotations: 10 kbp from SL2.40ch08:56,806,275..56,816,274

Browser | Select Tracks Upload and Share Tracks Preferences
B Search

Landmark or Region:
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Examples: Solyc05g005010, SL2.40ch08:2626000..2648999, Sulfite Zoom for Deta’IS
oxidase, SGN-M100, SGN-M7588.
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Example: GBrowse at SGN.

File Help

= ITAG2.3 Release: genomic annotations: 10 kbp from SL2.40ch08:56,806,275..56,816,274

Browser | Select Tracks Upload and Share Tracks Preferences
B Search

Landmark or Region:

SL2.40ch08:56806275..5  Search l

Examples: Solyc05g005010, SL2.40ch08:2626000..2648999, Sulfite
oxidase, SGN-M100, SGN-M7588.

Data Source
' ITAG2.3 Release: genomic annotations ﬂ

| Annotate Restriction Sites ‘4| Configure... | Go I

Scroll/Zoom: << < (Show 10 kbp %) 2 22| OFip

B Overview
SL2.408chBs

oM

30M 6OM

>
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5 kbp | i
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Tracks selection
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Example: GBrowse at SGN.

Browser | Select Tracks | Upload and Share Tracks Preferences

sol genomics network

<< Back to Browser

E Tracks

= Overview | 'Alfon | _'Allo
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B Region | ' Allon |_! All off
(] GC content
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4. Genomic Browsers

Example: GBrowse at SGN.

File Help

= ITAG2.3 Release: genomic annotations: 10 kbp from SL2.40ch08:56,806,275..56,816,274

Browser | Select Tracks Upload and Share Tracks Preferences
B Search

Landmark or Region:

'$12.40ch08:56806275..5 Searchl

Examples: Solyc05¢g005010, SL2.40ch08:2626000..2648999, Sulfite
oxidase, SGN-M100, SGN-M7588.

Data Source
| ITAG2.3 Release: genomic annotations -+
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Example: GBrowse at SGN.

Bookmark this

Share these tracks annotations: 10 kbp from SL2.40ch08:56,806,275..56,816,274
10 m ..low-res PNG image

Get chrom sizes .editable SVG image | Annotate Restriction Sites ﬂ Configure... Go

Reset to defaults ...GFF annotation table

e SO0 S .FASTA sequence fe

‘,’"’ sdabion Scroll/Zoom: < < [ Show 10 kbp :] 2 2 " IFlip

-~

| ITAG2.3 Release: genomic annotations ﬂ

B Overview
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Data download in different formats
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4. Genomic Browsers

Example: GBrowse at SGN.
Bookmark this

Share these tracks annotations: 10 kbp from SL2.40ch08:56,806,275..56,816,274

‘ . -4 QIONn+imima+=s4n Iy c pa 1® LA B el | J
Export as I - L s ey an.. o
...low-re P G im bSL2 . 40ChA5 156310100 . 56612450 —_—
— 0 s PN age TTATAGCTTCATAAGATCATTTTCACTCACGAAAAGTCCATGGAAACCGTAAGGCACACG

Get chrom sizes ACGAGGCAATTTGACATTAGCCACAATGTCAAGATTAGGTGATGTTGCATCCATGACCAA
...editable SVG image AMATTTGATTCCCCTGTCTTCTCATTGTGTACGTATGACACCACGTAGCCATOGTCTTE
ATCAATCGAAGGATTTTTAGGCACGAMAATGGTTCACCACCATAGCAATCTTTTCCAM

Reset to defaults ..GFF annotation table TATACGACATGCCACGATGCAATCGCGACGATCAAT TTCTGCTACGGATACGTCTAATTT

TGCTATCCCTATTACTTTTGGCATAGGACCCCCAATGGC TGLATATACGTACCTACACGA
Examples: Solyc05g005010, Sl FASTA fil AACAAAMAATTATTTTATATGTCCTGTAATTTTTGATTCGACACGAAATTTAAAATGATT
oxidase. SGN-M100. SGN-M75¢ \U sequence Tiie TTTTGTTTGTATGGTCTCTOCTGAAATTAAATCATGTGTTCATAAGTCATAAGGACCTA
’ ’

CACATGTCCATATGCTGCACTATAGATGGTCCAACAAAAATCAATAAATTTATAATAGTG

Data Source TTATATACTAGTACTAGTACTGTCAATGTTTATTTATTGGTGCACACATTAAAAATGTG
ATAGAATAAGTTATAATTTTATTATATTATTTTAT TTTAAAAT TTGGTATATAAAAAT
[ ITAG2.3 Release: genomic annotations % GLAAATTATTTTTTGATTTTTCAAATCAAAGAGTAAAAATAGATACATATTTTTTCAGTT
TAGTGGATTAGTAAAAAT TAATGAGGAGAGTGTAAT TTGTTCTATAAAAGTACCGAGCTA
B Overview CTCCTTTGTCTCAAAT TAATTGCCATAATTTGTTTTCGAGATTCGATTTAACTAATTTTA
TABchOB COATTAATATGTATGTATACTTATATTAATGAATATCAAGTAAGTTACTGAAGATAAATT
g G g S GOATATT TAAAAACGTACTTGTTCT TTTTTCCAACATAAGC TGGATTGATGAC TCCAAAA
OM 10M 20M < TCAAGATTTCTTGTAGAAATTGLATGTCTGCTCACCATTCCTGTCTTCAAATTTATTTTC
o A I ACTTTCTCAACACTTGCATGTATCATGTOCATCCTCTCTAGTGTATGTTCCACCGATAAT
BEEEE-EMarkerst 11 11 I 1" i LIl ATTCO00000ATCAACACTATCGTATCACCTCCATCC TCATCOCACGLGTTTATCGOG
o ion TGTACAATATTAAATCCTGATACATCGAACCACCTCATTTCCGACTCATCTTTGGOGTAA
R—eg— * 5 s ? S % 5 - COTGETATCACACCAATTCGGGGAATTTTCOCCGAGTCAG TACCCACCGGTGAACCACCS

< } + } }

L

56B00K CTOACTAAATCAATTGGATTCATTCCAATTTGTATGTCCGAAAATATCGLGTATTTTTTT

GTGATTGCGAAGTCG TGAAGAAATGAGGGGOGGGTCATTGAGAATATGGGTACATCCTGE
=] - B Markers GTTTTTGTACCATCOGGGT TGACCCGAAAGT AAGT TATAAACGGAGGTATCGGGLOGTAA

u COOAAGCAAAAGCCTCGTTAGTTTCGTGGTCOATTTTCGGATGTGOCGTCATGCTCATA
GAAAGCTTTCCGT TAMATCGTGACGGEOGAGGGTAMAAATGTCACCATTTGGGGCTATT
TTTACCTCATATGGTAAATCAGAT TCACCGAGGGEGAAMAGT TTACC TCCAAATAAAGCT
AAGCTTGTATTCGCAAGGLCTATACCGTTTGLGGEAT TAAACTGTCOCGCAATAGCTCG
GOCGLGGTGAGTGCACCACGLGLGECCEAGGEGETTAGACCGT TGAAMCCOGAGAACACA
TTAGGAATAATGGGTGACCOOGCTTCATTTTCGATGTTGTACTTGTAAGTTTTGACAAAT
COACTACATAACGTAGCTTTACCTTGGOAAAT TTTAATGGAGTGAAGCATTCCATCACES
TOGAATAGATGETAAGG TCCACGTGGAAGATATTGAGGET TAGGTCCATTTCTAATATAC
GOGOCATC TAGGCAAGG TGGAAGGBAGCC TTCCACTACTTCGCAT TCOGTAGGAGGAAGT
TOGTCTACTGGAGCGAAGT TGT TAGAGAGAACATACCT TGGATCAACAGACGATTTCCTA
GGTGOATCAATAAAAGTATT TACGAAATCATCGAATGCAT TGAAGATAAAAGAGGGAAAT
GATGGTTCAATAGGTTTTCTTGAGGGTATTGGTTCTCTTTTTGGAGATGGTTTTGGTGET
GAAGGGGTTGATTTTTCTTGTGGTTTTGT TATAGTTGTGGTIGTTTGTGGTCTTTCTTCA
ATTCTAACAGAAAATACTTTTAGAGTAGGAGAATAGTAATGATAATTATTATTATTATTA
TTATAAGGAGAAAGAAGAGATTTAGGGTTTTGTGATAATGTAGAAAGGAAGTTGAAGAC

H Nataila
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Example: GBrowse at SGN.
m Help

Bookmark this
Share these tracks annotations: 10 kbp from SL2.40ch08:56,806,275..56,816,274

Export as...

...low-res PNG image
...editable SVG image

Get chrom sizes

Reset to defaults ...GFF annotation table

...FASTA sequence file

| Annotate Restriction Sites %] Configure... |  Go

Examples: Solyc05g005010, Sl
oxidase, SGN-M100, SGN-M75¢
Data Source

[ ITAG2.3 Release: genomic annotatips f-version 5
$date Sun Jun 12 18:54:123 2011

Fource ghrovie QROrf ff3 oumper

B Overview Ponrom-tui Ld urkrown
SL2 4ach98 Ssequence-reglon SL2.400hR0:56810100 ., S6812450
. SL2.40chB3 ITAG eugere  Qane 56395658 56812617 . - . NomewS0 | ycRB0RTSATR . 2 [De2441239 1AL 102450 L yCBIQRTSAID 1T yom_EOGASe1 ; engthe2520
SL2. 4ichis ITAG_sugerm  shNA 543009690 56812617 . NomeaSo |y COBGRTEAM, 2, 1 ;00 ent 2941 230 ; [D2442 231 ; f rom_BOGAS« 380 F tar_tarmelD):
oM 10M ms.mxmumnmm.lm muow.w-uo mxs.m exOrm2
ST s 11 11 ISLZ Alchs ITAG_eugere exon 56395658 - - . Porenta2441231 ; IDe2441232 1 rom_EOGAS1
B - H Markers ITAG_sugerm  three_prise_UTR W 6810079 . - . Parenta2e41231 ; 10w24412353 11 rom_BOGAS«d
o2, m ITAG sugere  COS 54010190 5LA10%51 . - 1 Porent=2441231 ; 10=2441294 ;¢ rom BOGAS«1
B Bglon L2 ABches ITAG_eugere  intyom SE3194S2 56311047 . - . Porenta2441231 ; IDe2441235 5 yom_S0CASe1
< + + + + SL2 ABchis 1TAG _ougern exon 56511018 563126517 . - 1 Porente4422318 ; 102441236 1 rom_BOGASE1
2. 40chis ITAG sugere €05 54011010 SN1295 . - " Porent=2441231 ; 10=2441277 ;¢ rom_BOGAS«1
SL2.48ches 1TAG_eugens five prime UTR 56812451 56812517 . - Parents2441231; 1Dw2444238 1T rom_BOGAS«d
O - Markers' U2 ABchBS ITAG_ sugeres  sPNA 56389698 56812617 . - . NomeaS | yOBGRTEATD . 2 .1 3 102441231 31 yom_BOGASe ;311 0a¥_ermel 0005515 iNoteular otero | BXCHE L 62vo0e
- ul . | K201 03y enasedDal ; | angAne 2008 ;000 |ogy.. tarmell ; BOMS15 5rb_sxone2
SL2.48chds ITAG sugere  exon 56805630 56310451 . - . Parente2441231 ; IDe2441232 3 rom_BOGASw1
U2 ABhBS 1TAG_sugern three_prise_UTR S660598 4810099 . - Parenta2441231 ; Du2441233 11 rom_BOGASaL
B Neataila 2. 40chis ITAG_sugerm  COS 84310100 54310951 . . 1 Perenta2 441231 ; 10=2441294 ¢ rom_B0GASe1
SL2.48ches 1TAG_eugene intron 56819452 56811017 . - . Parent=2441231 ; IDe2441235 ;1 rom_BOGAS«1
SLZ . ABchBS ITAG_eugere  exon 56311018 56312617 . - 1 Porenta244123L s 1Da2441235 21 yom_E00ASs1
2. 40chis ITAG_sugerm €05 B4311018 66312650 . - 8 Porenta2441231 ; 102441257 ;1 rom_BOGAS«1
SL2.40chos 1TAG, eugene five prime UTR 56812451 26812517 . - ; Parents2441231; 10w2441239 ;1 rom, BOGAS=1
L2 .48ch8s ITAG_sgn_sarkers watch  S6829321 56811225 8.915 - . NosesC2_At4gL9L70: 1DwEL 37638 1AL LaswSIN-13299 ; Tar 0o te SEN-NE2IHNCRLIOTMINCE. Nt ewaarker
Kotncme (3 ) ICOC2_ALAGLOL NOQUICUSGN-M3290
SL2.40ch0s 1TAG,_sgn sarkers watch_part 56005921 56819951 0.809 - . Parent=6137608; 10+6137689
SL2.48ch8s ITAG_sgn_sarkers watch_gart 56311048 56511275 8.581 - . Parent 61376831 IDe6137695
U2 40chis 1TAG_sgrunigeras watch  S68M1 £6812128 0.9 - . NOmaeSTN-LZ 72543 ; [DwbL ITH00 ; Tar gat «SIN-LL 7254 DOV 650
L2 . 40chis 1TAG_sgn_unigenes watch_part 54007921 54819951 0.806 - . Parent=6137690; 10=6137691
SL2.48ch8s ITAG_sgn_unigeres watch_gart 56311048 56312128 8.955 - Parent 6137690 ; IDe6137696
SULZ 48B3 ITAG_sgrunigeres watch  S6EMIT 6812506 0.9% - . N SCN-US T ; [Dwb TTH02 1 Tar get wSN-LUE NCENCALICRI BT
L2 . 40chis 1TAG_sgr_unigeres watch_part SA0FY? 5819951 0.5 . . Parent=6137692; 10=6137693
SL2.48ches ITAG_sgn_unigeres watch_gart 56311048 56212326 2.598 - . Parent=6137692 ; IDe6137697
SL2 Abchis ITAG_sgr_loct  match 56318100 568124580 B.954545454545455 - Nomeutor oleno L QBC | eavoge

X0 10xygenase ; D61 Y054 ; Target«Potato StN locus 10 1962 DIRDEODRULNL IO, ;b et _cdna_base nmw.mm.mmww 1.4;blat_cdna_match pct«95 .45 blct _cdna b _gope«0;bict_cdn
Gt 900 bases«2 Al 10seccd , DO2DE63T Potato, SENIoous 1D 1962 _DOZDEE33 1300, locus  Lde1562 0 lot _cdna Q. gops«2 blat _cdna g gop boses«0
[ [ —— ]
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GFF3 (http://www.sequenceontology.org/gff3.shtml)

Column 1:

Column 2:

Column 3:

Columns 4 & 5:

Column 6:

Column 7:

Column 8:

Column 9:

seqid
source

type

start & end

score
strand
phase

attributes

example
example

example

: SL2.40ch08
: ITAG_eugene

: MRBRNA

example: 56809898 and 56812517

example: .

example:

example: .

example

: Name=So0lyc08g075490.2.1;length=2620;


http://www.sequenceontology.org/gff3.shtml

Exercise |

|. You are a coffee researcher and want to understand more about caffeine
synthesis. Using the tools we discussed, do the following analyses with
caffeine synthase.

|. Find some papers on caffeine synthase published since 2010.

2. How many caffeine synthase protein sequences are in GenBank! How
many are from Coffea arabica!?

3.  How many organisms have a caffeine synthase homolog!?

4. Is caffeine synthase specific to the Gentianales clade or is it found
elsewhere?

5. Which of the homologs seem realistic! Download all Coffea sequences
in fasta format and select full-length proteins. How many appear full-
length!?

6. What reaction(s) does caffeine synthase catalyze?

Please save your results for the next exercise.

sol genomics network
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Exercise | Solutions

Results: 6
© Finers actvaned: Publication date fom 201000101 1o 20140101 Clear 3 1o show 23 items.

Identification and isolation of fulllength CONA sequences by sequencing and analysis of
1. expressed sequence tags from guarana (Paulinia cupana)

Figuesrddo LC, Fara-Campos AC, Astolfi-Filho S, Azevedo JL

Genet Mol Res. 2011 Jun 21;10{2):1188.99. dot 10.4238Wol10-2pme1 124,

PMID. 21732283 [PubMed - ndexod for MEDLUINE) Free Article

Related ctators

Progucing k faine ; n riptional senci i mR

2. Mohanpuria P, Kumar V, Ahuja PS, Yadav SK
Plant Mol Biol 2011 Aug: T6(6):523-34. dot 1010075 11103-011-8785-x. Egub 2011 May 12

|. use pubmed (http://

Agrobacterdum-mediated silencing of caffeine synthesis through root transformation in Camelia
o i 3 in |
www.ncbi.nlm.nih.gov st . Kuma V. A S, Y SK
L L L L Mol Blotochnol 2011 JUt48(3)235-63. dok 10.1007/512033-010-6364-4
PMID: 21181507 [PubMed - indexod for MEDUINE)

Related ciators

pubmed

4. 1o Panicilliym digiatym infection
Gonzalez-Candelas L, Alamar S, Sanchez-Tormes P, Zacarias L, Marcos JF
BMC Port Biol 2010 Aug 31;10:154, dot 10.1186/1471.22268.10-194
PMID: 20807411 [PubMed - Indexod for MEDUNE]  Free PMC Article

Related ctators

hsm in ot

Essential region for 3-N methylation in N-methyitransferases involved in caffeine biosynthesis.
S, Mizuno K, Kurosawa S, Yoshizawa Y, Kato M.

Z Noturiorsch C 2010 Mar-Apr 85(3-4) 25765

PMID. 20460546 [PubMed - indexod for MEDLUINE)

Expression for caffeine bicsynthesis and related enzymes in Camellia sinensis,
6. Kato M, Kitao N, Ishida M, Morimoto H, Irno F, Mizuno K

Z Naurforsch C. 2010 Mar-AprB5{3-4) 245.56,

PMID: 204656545 [PubMed « Indexod for MEDLUINE)

Related chators



http://www.ncbi.nlm.nih.gov/pubmed
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Exercise | Solutions

2. 84 proteins total, 2| from C. arabica (http://
www.ncbi.nlm.nih.gov/protein)

Protein s | caffeine synthase
Save search Advanced

Dis Settings: (v| Summary, 20 per page, Sorted by Default order Send to: v
Results: 1 to 20 of 84 Page 1 | of 5 Next»

TPA ex in h Payllinia ana var. sorbili
1. 380 aa protein

Accession: DAAB4G0S. 1 Gl: 645085978

GenPept FASTA Graphics

caffeine synthase, partial [Paullinia cupana var. sorbilis]

2. 351 aa protein
Accession AHAL4434 1 Gl 5579420598

GenPept FASTA Graphics

3. 134 aa protein
Accession: AHAL4433 1 Gl 557942096
GenPep FASTA Graphics

caffeine synthase [Camellia sinensis)
4. 389 aa protein

Accession: ABPS8983.1 Gl 145952324

GenPept FASTA Graphics Related Sequences dentical Proteins



http://www.ncbi.nlm.nih.gov/protein
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Exercise | Solutions

V¥ Top Organisms [Tree]

3 I 5 S ecies. Coffea arabica (21)

o P o Camellia sinensis (14)
Coffea canephora (10)
Oryctolagus cuniculus (9)
Coffea eugenioides (8)
Citrus sinensis (5)
Triticum urartu (5)
Paullinia cupana var. sorbilis (3)
Glycine max (2)
Coffea benghalensis (2)
Saccharomyces cerevisiae S288c¢ (2)
Fragaria vesca subsp. vesca (1)
Theobroma cacao (1)
Vitis vinifera (1)
Camellia sinensis var. sinensis (1)

Less...

*click on “Tree” for next question
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Exercise | Solutions
(cont'd) S

eukaryotes (84)

green plants (73)

eudicots (68)

Gentianales (41)

Ericales (14)

Sapindales (8)

Rutaceae (5)
4. Found in Gentianales, Ericales, Sapindal R )
. Found in Gentianales, Ericales, Sapindales =2
Malvales (1)

Fabales, Rosales,Vitales, Malvales el

animals (9)
fungi (2)

*click on “List” for next answer



sol genomics network

fa N

Exercise | Solutions
(cont’d)

5. Coffea arabica, Coffea canephora, Camellia
sinensis, Theobroma cacao. 18 Coffea sequences
appear to be full-length.

V¥ Top Organisms [Tree] Display Settings: ) Summary, 20 per page, Sorted by Default order Sendto: &)  Filters: Manage
Choose Destination
Coffea arabica (217)
) ‘ Results: 1 to 20 of 21 P« Fle Clipboard
Camellia sinensis (14) Collections
Coffea canephora (10) : c;sﬁemo S)'mthm [Coffea arabical
: aa P'° en Download 21 items
Oryctolagus cuniculus (9 kB o 4
cryﬁ e id 8( ) bt PANCA Seciie BekiodSemmme Sl Pride Format
offea eugenioides (8) GenPept Graphics ated Sequ ; tical Proteins FASTA :
Citrus sinensis (5 N
. (%) RecName: Full=Probable caffeine synthase 4; Short=CtCS4; AltName S0 Dy .
Trltlcum Urartu (5) 2 like 1: Short=CaMTL1 LCoﬂea arabical Default order v
Paullinia cupana var. sorbilis (3) 385 aa protein Create File
Glyclne max (2} Accession: QSAVLS.Y Gl 751688238
GenPag! FASTA Graphics Relwed Sequences  Igentical Proteing
Coffea benghalensis (2) —
L ¢a
Saccharomyces cerevisiae S288c (2) RecName: Full=Probable caffeine synthase 3. Short=CtCS3; AltName: Full=Methyitransferase
Fragaria vesca subsp. vesca (1) > ;;‘5’7 S"":““"”’“ 2 [Coffea arabical
aaproem Recent activity
Theobroma cacao (1) Accession: QSAVKT.1 Gl 75168231 econt activih
Vitis vinifera (1) GeoPet EASTA Graphcs Reked Sequences  Identical Proeins
o : : : Q (caffeine sy
L Came“la SInenSIS Var. SInenSIs (1) tantativa roffaina eunthoca 7 [Caffas arahical iporan] (21)
ess...
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/.) http://metacyc.org/

e Add to group

MetaCyc Enzyme:

Gene: CaDXMT1 Accession Number: G-9084 (MetaCyc)

Species: Coffea arabica

Summary:

The recombinant CaDXMT1 catalyzes the conversion of 7-methylxansine to theobromine and theobromine to caffeine. In addition, Cz
the most preferred substrate. XMP is not an effective substrate. CaDXMT1 is predominantly expressed in immature fruits of coffee.

Citations: [Uefuji03]

Molecular Weight of Polypeptide: 43.3 kD (from nucleotide sequence)

Relationship Links: Entrez-Nucleotide:PART-OF:AB084125

Gene-Reaction Schematic: ﬂ

" y——{csCat Ca-CaM¥MT
7 f;—/
211188/,
/ X ) Ca-CaMRMT2
2.1.1.160 ~f"}'// 211159
/
/ Ca-CCS1
21.1.160 2.1.1.160k
CAmeNa s Ca-CaDXMTI
211160

Coffea arabica



http://metacyc.org/

Part |l:VWeb Tools

Distribution of 101 Blast Hits on the Query Sequence
Mouse-over % show defire and scores, clck %0 show algrmenrts

Color key for alignment scores

80-200 >=200

2100

Query

1 700 1400 2800 3500

sol genomics network
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Bioinformatic Web Tools:

|- Search Tools:
.| - By Ontology.
.2 - By Sequence Homology/Similarity (Blast).
.3 - By Sequence/Chromosome coordinates (GBrowse).
2 - Manipulation and Sequence Analysis Tools:
2.1 - Translators and Gene Predictors.
2.2 - Multiple Sequence Alignment(Clustalw).
2.3 - Protein Domain Analysis (InterProScan).
2.4 - Signal Peptide Analysis (SignalP).
3 - Other Tools:
3.1 - Linkage Map Viewers (CViewer).
3.2 - Primer Design (Primer3).
4 - Web Pages with Multiple Tools.
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2.1 - Translators and Gene Predictors.
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2.4 - Signal Peptide Analysis (SignalP).
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3.1 - Linkage Map Viewers (CViewer).
3.2 - Primer Design (Primer3).
4 - Web Pages with Multiple Tools.
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Text Searches:

One or more words are introduced in a box. The system use them
to search coincidences with database fields or file sections such as
genomic annotations.

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

& NCBI Resources(v) How To

(

(-)_) N C B l Search | Al Databases B
National Centar for —) ™Y Cior
Bictechnology Information

NCBI Home

Welcome to NCBI Popular Resources
Site Map (A-2)
All Resources The National Center for Biotechnology Information advances science and BLAST

health by providing access to biomedical and genomic information. Bookshelf

Chemicals & Bioassays

Gene
Data & Software About the NCBI I Mission | Organization | Research | RSS Feeds Genome
DNA & RNA Nucleotide
OMIM
Domains & Structures Get Started Protein
Genes & Expression PubChem
Tools: Analyze data using NCBI software PubMed
Genetics & Medicine Downloads: Get NCBI data or software PubMed Central
Genomes & Maps How-To's: Leamn how to accomplish specific tasks at NCBI SNP

Homology Submissions: Submit data to GenBank or other NCBI databases


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

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

EMBL-EBI ::: i : European Bioinformatics Institute

Databases | Tools | Research | Training | Industry | AboutUs | | Site Index B &

Explore the EBI:

— FIND.

Examples: ROA1_HUMAN, tpi1, Sulston... Help : Feedback

Data Resoures and Tools

ENA Genomes Gene Expression Literature Sequence Similarity &
UniProt Nucleotide Sequences Molecular Taxonomy Analysis

ArrayExpress - Protein Sequences Interactions Ontologies Pattern & Motif Searches
Ensembl Macromolecular Reactions& Patent Structure Analysis
InterPro Structures Pathways Resources Text Mining

PDBe Small Molecules Protein Families Downloads

Enzymes Web Services



http://www.ebi.ac.uk
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Text Searches:

TAIR: http://www.arabidopsis.org/
9 Cene v Search

Q ta'r Home Help Contact AboutUs Login/Register

Search Browse Tools Portals Download Submit News ABRC Stocks

The Arabidopsis Information Resource Breaking News

. , _ o , Subscribe to news feed
The Arabidopsis Information Resource (TAIR) maintains a database of genetic and molecular Foll Twitter feed
biology data for the model higher plant Arabidopsis thaliana . Data available from TAIR includes OROWOUr TWIST 188

the complete genome sequence along with gene structure, gene product information, &1 Join our Facebook group
metabolism, gene expression, DNA and seed stocks, genome maps, genetic and physical

markers, publications, and information about the Arabidopsis research community. Gene GBrowse now available for
product function data is updated every two weeks from the latest published research literature eight plant species at TAIR
and community data submissions. Gene structures are updated 1-2 times per year using [May 19, 2011]
computational and manual methods as well as community submissions of new and updated GBrowse instances for the
genes. TAIR also provides extensive linkouts from our data pages to other Arabidopsis following plants have been
resources. added to TAIR: Arabidopsis

lyrata, Brachypodium
The Arabidopsis Biological Resource Center at The Ohio State University collects, reproduces,  distachyon, Oryza sativa
preserves and distributes seed and DNA resources of Arabidopsis thaliana and related species. Japonica, Oryza sativa indica,

Stock information and ordering for the ABRC are fully integrated into TAIR. Populus trichocarpa,
Physcomitrella patens,
CARNEGIE TAIR is located at the Carnegie Institution for Science Department of Plant ‘. Sorghum bicolor, Vitis vinifera,
SCIENCE Biology and funded by the National Science Foundation. . @; Zea mays.
X

Updates on TAIR funding are available here.



http://www.arabidopsis.org
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Text Searches:

GRAMENE: http://www.gramene.org/

gm t::t::u A ~  Genomes ) [ GeneticDiversity | [ Pathways [  Proteins

Intemational Grape o |
B \‘l'l/il-, '7::?;:,:--

% Lghramate
v M
- e
.

Genome Program's (IGGP)
3rd Annual Grape...

e Gramene at Biology of
Genomes meeting
Marcela Monaco, who
works on Gramene's
pathways section, will be e — AT

onting & poster on .
Gramenerr | \ J\ VAN J
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Text Searches:

SGN: http://solgenomics.net/

Lilr.  sol genomics network home | forum | contact | help

- T search maps genomes tools ) _ sol search

login | new user

Maps & Markers Phenotypes

CT233

Co15
C2_Atdg15790

-

- - d o . ‘
\‘) “ | ! gg ; N OH L

Breeders Toolbox o Pathways
Vi' MaaM &9

Genomes & Sequences
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Bioinformatic Web Tools:

|- Search Tools:
|.1 - By Ontology.
|.2 - By Sequence Homology/Similarity (Blast).
|.3 - By Sequence/Chromosome coordinates (GBrowse).
2 - Manipulation and Sequence Analysis Tools:
2.1 - Translators and Gene Predictors.
2.2 - Multiple Sequence Alignment(Clustalw).
2.3 - Protein Domain Analysis (InterProScan).
2.4 - Signal Peptide Analysis (SignalP).
3 - Other Tools:
3.1 - Linkage Map Viewers (CViewer).
3.2 - Primer Design (Primer3).
4 - Web Pages with Multiple Tools.
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|.1.Searches by Ontology —

Ontologies in bioinformatics:

Controlled vocabulary of terms used to describe gene functions,
localizations, plant organs... that allow the communication between
different groups.

Example: Size increase, Mass increase...

Growth, The increase in size or mass of an entire organism, a part of
an organism or a cell. (GO:0040007)

Ontology Types:

More used is Gene Ontology (http://www.geneontology.org/), to define biological process, cellular
component and molecular function terms.

For plants, also is important Plant Ontology (http://www.plantontology.org/), to define plant parts
such as organs and process associated to plants such as flowering or ripening.

A complete ontology list can be found at:

http://www.obofoundry.org/



http://www.geneontology.org
http://www.plantontology.org
http://www.obofoundry.org
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Searches by Ontology: Ontologies have parents-children
relations. To optimize the search, it is common the use of tools
such as the ontology browsers.

'z, SOl genomics network home | forum | contact | help
o= . search maps genomes tools sol search

i) log in | new user
Browse Ontologies

Ontology browser

Find exact ID " Find J clear highlight ] I reset view I

Search for text | (GO (gene ontology) $) search |

" G0:0003674 molecular_function

¥ GO:0005575 cellular_component

7" GO:0008150 biclogical_process

| *is_a GD:0008283 cell proliferation

| ¥is_a GO:0007587 sugar utilization

| ¥is_a GO:0019740 nitrogen utilization

| ¥is_a GO:0009758 carbohydrate utilization

| *is_a GO:0006791 sulfur utilization

| ¥is_a GO:0015976 carbon utilization

| ¥is_a GO:0006794 phosphorus utilization

| *is_a GO:0071840 cellular component organization or biogenesis

| ¥is_a G0:0023052 signaling

| ¥is_a GO:0000003 reproduction

| *is_a GO:0009987 cellular process

| ¥is_a G0:0016032 viral reproduction
* Tis_a GO:0040007 growth

I | *is_a GO:0007117 budding cell bud growth

| | ¥is_a G0:0055017 cardiac muscle tissue growth

| | Tis_a GO:0016049 cell growth

http://solgenomics.net/tools/onto/index.pl



http://solgenomics.net/tools/onto/index.pl
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Bioinformatic Web Tools:

|- Search Tools:
|.1 - By Ontology.
|.2 - By Sequence Homology/Similarity (Blast).
|.3 - By Sequence/Chromosome coordinates (GBrowse).
2 - Manipulation and Sequence Analysis Tools:
2.1 - Translators and Gene Predictors.
2.2 - Multiple Sequence Alignment(Clustalw).
2.3 - Protein Domain Analysis (InterProScan).
2.4 - Signal Peptide Analysis (SignalP).
3 - Other Tools:
3.1 - Linkage Map Viewers (CViewer).
3.2 - Primer Design (Primer3).
4 - Web Pages with Multiple Tools.
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Sequence homology/similarity searches:

It is based in the sequence comparison through a pair sequence
alignment using different algorithms (blast, uses an approach to the
Smith-Waterman algorithm). Matched sequences (hits) with some
statistical values are selected and returned as result.

Most used programs are:
* Blast: (faster) http://blast.ncbi.nlm.nih.gov/Blast.cgi

e Fasta (sensitive): http://www.ebi.ac.uk/Tools/sss/fasta/

More information at: http://en.wikipedia.org/wiki/Sequence_alignment_software


http://www.ebi.ac.uk/Tools/sss/fasta/
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Sequence homology/similarity searches:

NCBI: http://blast.ncbi.nlm.nih.gov/Blast.cqgi

» NCBVBLAST Home

BLAST finds regions of similarity between biological sequences. more.

[ Asigning Multiple Protein Sequences? Try the COBALT Multiple Alignment Tool. Go)

BLAST Assembled RefSeq Genomes

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

o Human o Ornyza sativa o Gallus gallus
o Mouse o Bos taurus o Pan troglodytes
o Rat o Danio rerio o Microbes
o Arabidopsis thaliana o Drosophila melanogaster o Apis mellifera
Basic BLAST
Choose a BLAST program to run,
nucleotide blast Search a nucleotide database using a nucleotide query
S Algorithms: blastn, megablast, discontiguous megablast
protein blast Search protein database using a protein query
Algorithms: blastp, psi-blast, phi-blast
blastx ' Search protein database using a translated nucleotide query
tblastn | Search translated nuclectide database using a protein query
tblastx  Search translated nucleotide database using a translated nucleotide query
[ ]



http://blast.ncbi.nlm.nih.gov/Blast.cgi
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Sequence homology/similarity searches:

sol genomics network

EBI: http://www.ebi.ac.uk/Tools/sss/

EMBL-EBI 3:° 32

Databases Tools

Research

Tralning

» Tools Home

» Tools A-Z

» Webd Services
» Download

Sequence Similarity Searching

BLAST

NCBIBLAST () NCBIBLAST Sequence Similarity Search using the NCBI BLAST (blastall) program. This

WU-BLAST (0

PSEBLAST (O

FASTA

FASTA (0

SSEARCH ©

PSkSearch ()

100l is available for the following databases:

A Protein | Nucieotide (3 Vectors
Sequence Similarity Search using the Washingion University (WU) BLAST2 program
(BLAST 2.0 with gaps). This tool is avadable for the following databases:

\ Protein | (Q Nucleotide (3 Parasites
Position Specific heratve BLAST (PSH-BLAST) refers 10 a feature of BLAST 2.0 in which a
profile is avtomatically construcied from the first set of BLAST alignments.

A Launch PSI-BLAST

Sequence Similarity Search using the FASTA program. This tool is available for the
following databases:

A Protein A Nuciootide (3 Proteomes (J Genomes L Whole Genome Shotgun
4 ASD Proten L ASD Nucikootide (4 LGIC Protein (3 LGIC Nuclkotde

Sequence Similarity Search using the SSEARCH program. This %0l Is avallable for the
following databases:

4 Proten { Nucieotide | (3 Proteomes 4 Genomes { Whole Genome Shotgun
A ASD Protein | ASD Nuckectide | ( LGIC Protein | () LGIC Nuckeotide

PSI-Search combines the sensitivity of the Smith-Waterman search algorithm (SSEARCH)
with the PSEBLAST (blastpgp) nerative profile construction strategy 10 find distantly related
prolgin sequences.

A Launch PSi-Search


http://blast.ncbi.nlm.nih.gov/Blast.cgi
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Sequence homology/similarity searches:

TAIR: http://www.arabidopsis.org/Blast/index.jsp
http://www.arabidopsis.org/cgi-bin/fasta/nph-TAIRfasta.pl

Cere § | Sewdh Cere $ Sewh
® o
v * . -
\ Home Help Conlael  About Us ‘o -
ta"- LogvRegs \ ta'r Home Help  Conlaet  AboutUs  LoginRegisier
Search Browse Tools Portals Downdcad Subemi News ABRC Stocks Search Browse Tools Portals Downlosd Sutenit News ABRC Stocks
FASTA
Home > Tools > BLASY
Name of query: (optional)
TAIR BLAST 228 Enter a query sequence: (formal: raw o fasta)
Ploase note that this form uses NCBIBLAST22 8, and NOTWU-BLAST2.0
Blast
. — OR

BLAST™ program BLASTN: NT query, NT e -8 Upload a file containing query sequence: (format: raw or fasta)

Datasets: TAR 10 Transcripts (~istrons, + UTRs) (DNA) 5' [ Ohoose File ) No file chosen

. Datasets: [Description] | TARIO Tranacripts (<introns, « UTR) (DNA) 3]

@) quary sequence ) L )

0O locus name Submiv)  (Reser

(At1g0103
- "] 030 e bype of query sequence and lagel datase! delermne the roguam used
Upicad a file { Choose Mile ) No file chosen - —
Quory Cataset Program
Raw, FASTA, GCG and RSF formats accepied o . o83, Searchas bod srande
M Filter query Protoe Froten fastald
Protoe DNA tHastx) soarchos M s frames
Advanced BLAST ™ Parameter Options DNA Proten fasted, forwand 3 frames., soe 0ptions 10 reverse
+ Options
I e
]



http://blast.ncbi.nlm.nih.gov/Blast.cgi
http://www.arabidopsis.org/cgi-bin/fasta/nph-TAIRfasta.pl
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Sequence homology/similarity searches:
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GRAMENE: http://www.gramene.org/multi/blastview

BLAST | BioMart | Documentation | Help | Feadback

" rew
Important Notice

We now use Blat as our default DNA search. This will make your query
faster.

Enter the Query Sequence
Elther Paste sequences (max 30 sequences) in FASTA or plain text:

Or Upload a file containing one or more FASTA sequences
(Choose File ) No file chosen
Or Enter a sequence |D or accession (EMBL, UniProt, RefSeq)
( Retrieve )
Or Enter an existing ticket 1D
( Retrieve )

@® dna queries
O peptide queries

Select the databases to search against

Select species: Brachypodium_distachyon m

Useo ctif key %0 select multiple specios Oryza_glaberrima 0
Oryza_indica r
Oryza_sativa

[ eresn)
Summary
» setup

& Not yet initialised
» configure

@ Not yet initialised
> results

) Not yat intialised

» display

D Not yeot intialised



http://www.gramene.org/multi/blastview
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Sequence homology/similarity searches:

SGN: http://solgenomics.net/tools/blast/index.pl

“siine SOl genomics network home | forum | contact | help
3 search maps genomes tools sol search
i0gin | new user
NCBI BLAST

Simple Advanced

Sequence Set [ SCN Tomato Combined - WGS, BAC, and unigene sequences %) cb cetalls

Program [ BLASTN (nucleotide to nucleotide) ¢)

Query sequence
single sequence only, use Agvanced for multiple

Expect (e-value) Threshold

Clear ] Search I
le-10
Substitution Matrix Show Graphics
[ BLOSUMS2 (default) ¢) (all :)

Max. hits to show
100


http://www.gramene.org/multi/blastview
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|.2 -Search by Sequence Homology -

Blast:

It is a tool designed to find regions with local similarity for a
sequence pair. It compare nucleotides or protein sequences and
calculate the statistical significance.

Blast Programs:

Nucleotide Translated Nucleotide Protein
Nucleotide BlastN - -
Translated Nucleotide - TBlastX TBlastN
Protein - BlastX BlastP

DATABASE
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|.2 -Search by Sequence Homology

Blast uses:
» Homologous gene search:
BlastX (input=cDNA, database=proteins).
BlastP (input=protein, database=proteins).

TBlastN (input=proteins, database=cDNA)

» Intron-Exon alignment:

BlastN (input=cDNA, database=genomic DNA).
(better Blat or GeneWise)

» SNP search:
BlastN (input=cDNA,gDNA, database=cDNA,gDNA).
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|.2 -Search by Sequence Homology —

Blast terminology:
Query: Input sequence.

Subject: Sequence from the database

Query Coverage: Percentage of the input sequence cover by the
database sequence.

E-value (expect value): Expected hits at random. |t depends
from the database size and it decrease exponentially with the
sequence pair score.

% identity: |dentity percentage for a sequence pair.
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Bioinformatic Web Tools:

|- Search Tools:
|.1 - By Ontology.
|.2 - By Sequence Homology/Similarity (Blast).
|.3 - By Sequence/Chromosome coordinates (GBrowse).
2 - Manipulation and Sequence Analysis Tools:
2.1 - Translators and Gene Predictors.
2.2 - Multiple Sequence Alignment(Clustalw).
2.3 - Protein Domain Analysis (InterProScan).
2.4 - Signal Peptide Analysis (SignalP).
3 - Other Tools:
3.1 - Linkage Map Viewers (CViewer).
3.2 - Primer Design (Primer3).
4 - Web Pages with Multiple Tools.
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|.3 -Search by Sequence Location —

Sequence Location Searches (By coordinates):

Based in the location at a chromosome region or a sequence. It has
a start and end coordinates.

These searches generally uses Genome Browser as search
software

More information at: http://en.wikipedia.org/wiki/Genome_browser


http://en.wikipedia.org/wiki/Genome_browser
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Bioinformatic Web Tools:

|- Search Tools:
.| - By Ontology.
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2.3 - Protein Domain Analysis (InterProScan).
2.4 - Signal Peptide Analysis (SignalP).
3 - Other Tools:
3.1 - Linkage Map Viewers (CViewer).
3.2 - Primer Design (Primer3).
4 - Web Pages with Multiple Tools.
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2 -Manipulation and Sequence Analysis Tools

There are dozens of sequence manipulation tools with
different licenses or for different operating systems.

+ Commercial package:
LaserGene (DNAStar) (http://www.dnastar.com/t-products-lasergene.aspx)

+ Free packages:
BioEdit (Windows) (http://www.mbio.ncsu.edu/bioedit/bioedit.html)
eBioTools (MacOS) (http://www.ebioinformatics.org/)

Some databases have programs with similar functions
integrated with the database interface.



http://www.dnastar.com/t-products-lasergene.aspx
http://www.mbio.ncsu.edu/bioedit/bioedit.html
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Bioinformatic Web Tools:

|- Search Tools:
.| - By Ontology.
.2 - By Sequence Homology/Similarity (Blast).
.3 - By Sequence/Chromosome coordinates (GBrowse).
2 - Manipulation and Sequence Analysis Tools:
2.1 - Translators and Gene Predictors.
2.2 - Multiple Sequence Alignment(Clustalw).
2.3 - Protein Domain Analysis (InterProScan).
2.4 - Signal Peptide Analysis (SignalP).
3 - Other Tools:
3.1 - Linkage Map Viewers (CViewer).
3.2 - Primer Design (Primer3).
4 - Web Pages with Multiple Tools.
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2.1 - Translators and Gene Predictors.

There are two tools types to find the right ORF for an expressed
nucleotide sequence.

e Align with a mRNA or cDNA sequence, and select the longest
OREF.

* Gene prediction based on the exon-intron structure

Tool types:

» Translators (DNA to proteins without exon-intron
consideration, and analyzing all the possible ORFs). Use
coding.

»  Gene Predictors (DNA to CDS considering the intron-exon
structure). They require software training with manually
curated intron-exon structures.



sol genomics network

2.1 -Translators and Gene Predictors.

Web-based translator programs:

* Translate Tool (EXPAS)’) http://expasy.org/tools/dna.html

e OREF Finder (NCB') http://www.ncbi.nlm.nih.gov/projects/gorf/

¢ Transeq (EB') http://www.ebi.ac.uk/Tools/emboss/transeq/

e Revlrans |.4 Server (CBS): http://www.cbs.dtu.di/services/RevTrans/

¢ Transeq (UMass): http://biotools.umassmed.edu/cgi-bin/biobin/transeq

* Dnatoprotein (JHI): http://www.dnatoprotein.com/

¢ EstScan (embnet): http://www.ch.embnet.org/software/ESTScan2.html



http://expasy.org/tools/dna.html
http://www.ncbi.nlm.nih.gov/projects/gorf/
http://www.ebi.ac.uk/Tools/emboss/transeq/
http://www.cbs.dtu.dk/services/RevTrans/
http://biotools.umassmed.edu/cgi-bin/biobin/transeq
http://www.dnatoprotein.com
http://www.ch.embnet.org/software/ESTScan2.html

2.1 - Translators and Gene Predictors.
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* Transeq (EBI): hetp/mwww.ebiac.uk/Tools/emboss/transeq/

MBL-EBI ::° 32

Databases | Tools

OIS -

Help : Feedback

Site Index m E‘%ﬁ

= Help Index

= General Help

= Formats

= Gaps

= Matrix

= References

= EMBOSS-Transeq Help

= Emboss Programmatic
Access

| Research | Training | Industry | AboutUs | Help
EBI > Tools > Sequence Analysis > EMBOSS
EMBOSS Transeq

Transeq translates nucleic acid sequences to the corresponding peptide sequence. It can translate in any of
the 3 forward or three reverse sense frames, or in all three forward or reverse frames, or in all six frames.

Frame Table
m [ Standard Code @
2 |
3 i Trim Reverse Colour
e
Enteror p  ucleic acid Sequence in any format: (' Help )
]

Upload & file: (choose File ) No file chosen



http://www.ebi.ac.uk/Tools/emboss/transeq/

2.1 - Translators and Gene Predictors.

WWeb-based gene predictor programs:

e FGENESH (ULondon):

http://mendel.cs.rhul.ac.uk/mendel.php?topic=fgen-file

e GENESCAN (MIT):

http://genes.mit.edu/ GENSCAN.html

e GeneMark.hmm (GaTech):

http://opal.biology.gatech.edu/GeneMark/eukhmm.cgi

* Augustus:

http://augustus.gobics.de/submission

sol genomics network



http://mendel.cs.rhul.ac.uk/mendel.php?topic=fgen-file
http://genes.mit.edu/GENSCAN.html
http://opal.biology.gatech.edu/GeneMark/eukhmm.cgi
http://augustus.gobics.de/submission
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Bioinformatic Web Tools:
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2 - Manipulation and Sequence Analysis Tools:
2.1 - Translators and Gene Predictors.
2.2 - Multiple Sequence Alignment (Clustalw).
2.3 - Protein Domain Analysis (InterProScan).
2.4 - Signal Peptide Analysis (SignalP).
3 - Other Tools:
3.1 - Linkage Map Viewers (CViewer).
3.2 - Primer Design (Primer3).
4 - Web Pages with Multiple Tools.
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2.2 - Multiple Sequence Alignment 03

There are programs for multiple sequence alighment (nucleotide or protein)
such as ClustalW or Muscle

Some of them, as ClustalVV, can create simple phylogenetic trees based in
simple algorithms such as Neighbor-Joining.

o ClustalW (EBI): http://www.ebi.ac.uk/Tools/msa/clustalw?/

e Kalign (EBI): http://www.ebi.ac.uk/Tools/msa/kalign

o MAFFT (EBI): http://www.ebi.ac.uk/Tools/msa/mafft

o MUSCLE (EB|): http://www.ebi.ac.uk/Tools/msa/muscle

° T-Coffee (EB|)I http://www.ebi.ac.uk/Tools/msa/tcoffee



http://www.ebi.ac.uk/Tools/msa/clustalw2/
http://www.ebi.ac.uk/Tools/msa/kalign
http://www.ebi.ac.uk/Tools/msa/mafft
http://www.ebi.ac.uk/Tools/msa/muscle
http://www.ebi.ac.uk/Tools/msa/tcoffee

2.2 - Multiple Sequence Alignment
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ClustalW (EBI): http://www.ebi.ac.uk/Tools/msa/clustalw?/

>gi 1152250891 ref INP_180705.11 F-box protein DOR [Arabidopsis thaliana]
MKSRRONVSVARQTILGRDENFEPIPIDLVIEIFSRSPVKSIARCRCVSKLWASILRLPYFTELYLTKSC
ARPRLLFACQKHRELFFFSTPQPHNPNESSSPLAASFHMKIPFDGRFNIISPIGGLVFVRYEQILKGRKT
PEFVSAICNPSTGQSLTLPKPKTRKRIWGTSHFGYDPIEKQFKVLSMNIGDGVYKEHYVLTLGTENLSWR
RIECSIPHVHGSKGICINGVLYYRAKADMFSGTLMIVCFDVRFEKFSYIKILKPTTTLISYNGKLASLVW
EGPSYICGKRFEMAVLGDPEKHEWLKHTYELRPRWQNVLGEDLLIFAGMTGTNEIVLSPKYPSHPFYVFY
YNLERNTIRRVEIQGMGAFKVNEDYIFLDHVEDVKLI

Input: Set of 5 proteins

>gi 1297837229 | ref | XP_002886496.11 hypothetical protein ARALYDRAFT_893299 [Arabidopsis lyrata subsp. lyrata]

MKTERQNVSEDVVVVTERNKRAKTSNNGGEPIPFDOLTVEICSRLPAKSISRFRCVLKLWGSILRLPYFTE
LFLTRSLARPQLLFACHKDNHVFVFSSPQPQNIDONNASSLLAANYHMKIPFYASSFERCSSVRGLVFFG
DERYSNGKEHKVSVICNPSTRQSLTLPKLKTRKRIGVRSYFGFEPIEKQYKVLSMTWGIYGTRDMDSEEH
QVLTLGTRKPSWRMIECWIPHSLYHTYNNVCINGVLYYPAVNTSSKGFIIVSFDFRSEEFRFVEDTDTSI
SSYYGPHLINYNGKLGSLGSGGFGGIGASCTSITLRVLEDAEKHEWSEHIYVLPAWWKNIFGGECTVLSV
VGVTRTNEIVLSLRFPSTPFYVFYYNTERNAIRRVEIQGQEAFKOHSVYTFLOHVENVNMKLLEGF

>gi 115239182 1refINP_201386.11 F-box protein [Arabidopsis thaliana]
MRTLRRNVTENRLTISRRRTEKKTSPNKTEKSVQIPVDIIIEILLRLPAKSIATCRCVSKLWISVICRQD
FTELFLTRSLHRPQLLFCCKKDGNLFFFSSPQLQNPYENSSAISLKNFSLCYKISRPVNGLICFKRKEMN
ETVTVICNPSTGHTLSLPKPMKTSIGPSRFFVYEPIQKQFKVLLSYKSDEHQVLTLGTGELSWRIIECSM
PHILGMSEICINGVLYYPAINLSSGDYIIVCFDVRSEKFRFITVMEEFIKAAHDGTLINYNGKLASLVSE
RYCFVDGRSKSIELWVLQDAEKKEWSKHTYVLPAWWQHRIGTLNLRFVGVTRTNEIMLSPCYQTVPFDVY
YFNIERKTMMSVAIQGMEAFQGHLVFTYLDHVENVKL LHNMF

>g1 1152295531 refINP_189938.11 putative F-box protein [Arabidopsis thaliana]

MRSRQLHNVSEDRETLSRRNKRSKTSLNGHIPIDLLIEIFLKLPVKSIATCRSVSKFWTYVLGRQDFTEL
FLTKSSSRPQLLFACANDNGYFFFSSNQPQNLDENSSPIAAYPLTHVPKSRDLGPPINGLVSLRGERILK
GRIRPVDVSIIYNPSTGESLTLPKTNMTRKKIYTVTSFLGYDPIEKQYKVLSMNMSYEKHPKCEGYQVLT
LGTGKLSWRMIKCCLNYQHPLKNSEICINGVLYYLAMVNGSSWPTRAVVCFDIRSEMFNFMEVYRELSYT
TTLINYNNGKLGMLMGQEAHKTISGICRSFELWVLEDTVKHEWSKHVYLLPPLWKDAVANTRLYFAGMIG
TSEIVLFRPDEPLCVFYYNIDRNTIKRVGIRGLEAFKYFRIFLNHVENVKLF

>0l 1297819588 | ref | XP_002877677.11 hypothetical protein ARALYDRAFT_98623@ [Arabidopsis lyrata subsp. lyratal

MSTMMKKRKRHVSKEDVALTISSSLGEYGENSGTLPMOLMVE IL SRVPAKSAAKFHCVSKNWNSLLRSSY|
FTNLYLTRSPTRPRLLITFQAEGKWSFFSSPEYLISDQNSNLVVVDNHMDVPKDYSFGVCEPVCGLLCTR
DEWVLSRKKDARMMICNPSTRQFQSLPKVRSRRNKVITYIGYDPIEKEYKVLCMTICERPYMFKAEEHQV
LTLGTGKLKWRMLKCFVEHFPHHKEICINGVLYYLAVKDETREDIIVCFHVKHEKFQFILNKAPLSTLIN
YNGKLGGIRHGFMEGGVAGYELWOLDIEKEDWTRHIHILPPMWKQVVGETRVYVVGMIGTSEIVFSPFVK
SNPFYIFHLNIERNSITRVEIQGTGPLEGQQVYTFINHIENVKLIM



http://www.ebi.ac.uk/Tools/msa/clustalw2/

2.2 - Multiple Sequence Alignment
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EBI > Tools > Multiple S

UOW oOGUC L8 : 2 UIUSLaIivve

ClustalW2 - Multiple Sequence Alignment

Clusialwz is a general purpose multiple sequence alignment program for DNA or proteins.
Use this tool

STEP 1 - Enter your input sequences

Enter or paste a set of sequences in any supporied format:

suhsn. Jyrasal
MSTMMKKRKRHVSKEDVALTISSSLGEYGENSGTLPMDLMVEILSRVPAKSAAKFHCVSKNWNSLLRSSY
FTNLYLTRSPTRPRLLITFQAEGKWSFFSSPEYLISDQNSNLVVVDNHMDVPKDYSFGVCEPVCGLLCTR
DEWVLSRKKDARMMICNPSTRQFQSLPKVRSRRNKVITYIGYDPIEKEYKVLCMTICERPYMFKAEEHQV
LTLGTGKLKWRMLKCFVEHFPHHKEICINGVLYYLAVKDETREDIVCFHVKHEKFQFILNKAPLSTLIN
YNGKLGGIRHGFMEGGVAGYELWDLDIEKEDWTRHIHILPPMWKQVVGETRVYVVGMIGTSEIVFSPFVK
SNPFYIFHLNIERNSITRVEIQGTGPLEGQQVYTFINHIENVKLIM|

ClustalW (EBI): http://www.ebi.ac.uk/Tools/msa/clustalw?/

Or, upload a file: No file chosen

STEP 2 - Set your Pairwise Alignment Options
Alignment Type: @ Slow OFast

The default settings will fulfill the needs of most users and, for that reason, are not visible.
 More options... | (Click here, if you want to view or change the default seftings.)

STEP 3 - Set your Multiple Sequence Alignment Options
The default settings will fulfill the needs of most users and, for that reason, are not visible.
[ More options... ] (Click here, if you want to view or change the default settings.)

STEP 4 - Submit your job
("] Be notified by email (Tick this box if you want to be notified by email when the results are available)



http://www.ebi.ac.uk/Tools/msa/clustalw2/

2.2 - Multiple Sequence Alignment
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ClustalW2 Results

Result Summary Guide Tree Submission Details = Submit Another Job

Alignment

Download Alignment File  Show Colors

CLUSTAL 2.1 multiple sequence alignment

gi|15225089 |ref|NP_180705.1|
gi|297837229 |ref|XP_002886496.
gi|15239182|ref|NP 201386.1|
gi|15229553|ref|NP_189038.1|
gi|297819588 |ref|XP_002877677.

gi|15225089 |ref|NP_180705.1|
gi|297837229 | ref|XP_002886496.
gi|15239182|ref|NP 201386.1|
gi| 15229553 |ref |NP_189038.1|
gi|297819588 |ref|XP 002877677.

gi| 15225089 |ref |NP 180705.1]
gi|297837229|ref|XP_002886496.
gi| 15239182 |ref |NP 201386.1|
gi|15229553 |ref |NP_189038.1|
gi|297819588 |ref|XP_002877677.

gi|15225089 |ref |NP_180705.1|
gi|297837229 |ref |XP_002886496.
gi|15239182|ref |NP_201386.1|
gi|15229553|ref |NP_189038.1|
gi|297819588 | ref|XP_002877677.

== =MKSR=RONVSVARQTILGRDE = = = m m w v o e e NFEPIPIDLVIEIFSR
== =MKTE~RONVSEDVVVVTERNKRAKTSNN~~~GCEPIPFDLTVEICSR
===MRTL~-RRNVTENRLTISRRRTEKKTSPNKTEKSVQIFVDIIIEILLR

~==MRSROLHNVSEDRETLSRRNKRSKTSLN===== GHIPIDLLIEIFLX
MSTMMEKKRKRHVSKEDVALTISSSLGEYGEN = ==~~SGTLPMDLMVEILSR
" - N . sk N A .

SFVKSIARCRCVSXLWASILRLFYFTELYLTXSCARPRLLFACQKHRELF
LPAKSISRFRCVLELWGSILRLPYFTELFLTRSLARPOLLFACHKDNHVF
LPAKSIATCRCVSKLWISVICRODFTELFLTRSLHRPOQLLFCCKKDCNLE
LPVKSIATCRSVSKFWTYVLCGRODFTELFLTKSSSRPQLLFACANDNGYF
VPAKSAAKFHCVSKNWNSLLRSSYFTNLYLTRSPTRPRLLITFQAECKWS
'." H :" L s .':':":' 't:'.: e
FFSTPOPHNP~~NESSSPLAASFHMKIPFDG~RFNIISPIGCLVFVRYEQ
VEFSSPOPONIDDNNASSLLAANYHMKIPFYASSFERCSSVRCLVFFCDER

FFSSPOLONPYENSSAISLAN===weaax FSLCYKISRPVNGLICFK~==~
FFSSNQPONLDENSSPIAAYP=w == LTHVPKSRDLCGFPINCLVSLRGER
FFSSPEYLISDONSNLVVVDN~~~HMDVPXDYSFGVCEPVCCGLLCTRDEW
oE¥S 3 *, o3 ®E3

ILKGRKTPEFVSAICNPSTGOSLTLPKPK~-TRKRIW~-GTSHFGYDPIEKQ
YSNCKE-~HXKVSVICNPSTROSLTLPXLX~-TRXRICG-VRSYFCGFEPIEKQ
===RKEMNETVTVICNPSTGHTLSLPKP~~MKTSIG~-PSRFFVYEPIQKQ
ILXGRIRPVDVSIIYNPSTCESLTLPKTNMTRKKIYTVISFLCYDFIEKQ
VLSRKK~~DARMMICNPSTROFOSLPRKVRSRRNKVI~~~TYIGYDFIEKE

: LA A .ol R R A

36
43
46
42
46

86
93
96
92
96

133
143
135
137
143

181
189
179
187
188
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2.2 - Multiple Sequence Alignment
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° ClustalW (EBI): http://www.ebi.ac.uk/Tools/msa/clustalw?/

AA

FR T tinnle Soamntionco Al YaaTz, Clictal
Bl > Tools > Multiple Sequence Alignment > ClustalW?

ClustalW2 Results
Alignments  Result Summary et R1 -8 Submission Details = Submit Another Job
Guide Tree

Download Guide Tree File

gi|15225089 |ref|NP_180705.1]:0.21903,
gi|297837229 |ref|XP 002886496.1|:0.22024)
:0.01981,
gi|15239182 | ref|NP 201386.1|:0.26252)

:0.01344,
gi|15229553 | ref|NP_189038.1|:0.25932,
gi|297819588 |ref|XP 002877677.1:0.32906);

Phylogram

Show as Cladogram Tree  Hide Distances

| gi|15225089|ref|NP_180705.1|: 0.21903
gi|297837229|ref|XP_002886496.1|: 0.22024
gi|15239182|ref|NP_201386.1|: 0.26252
gi|15229553|ref|NP_189038.1|: 0.25932
gi|297819588|ref|XP_002877677.1|: 0.3290¢

Right-click on the above tree to see display options.



http://www.ebi.ac.uk/Tools/msa/clustalw2/

2.2 - Multiple Sequence Alighment e

° ClustalW (EBI): http://www.ebi.ac.uk/Tools/msa/clustalw?2/

ClustalW2 Results
Result Summary Guide Tree  Submission Details = Submit Another Job

Alignment

9 Download Alignment File  Show Colors

CLUSTAL 2.1 multiple seguence alignment

The alignment can be downloaded to be used by phylogenetic
programs like Protpars (from Phylip package).

Protein parsimony algorithm, version 3.

phylip 3.67: protpars Ao (e
»n [ Reset

Protein Sequence Parcimony Method ? One most parsimonious tree found:

* Algnmaent Fle 7 [use example dats

Enter your data Delow:

- Y Y PV Y -y +-=ArFbox2

DOGMGAFKY AEYIFLDHY EOVK @ Ammees 3

DOCOLATED MSYYTFLDHY L\VWRLLLC s 1 +««AtFboxl

AQCVWQC L‘IY"LD! L\Vn.. INVE - b2

CRCLLAIKY N ;

ngyn*ggg r\ugsx“v | I 1 +-~ARALY_9062

romony ootions l] e &

! +-~ARALY 8932
Use Threshoid parsimony (T) No 84 1
------------ ALDOR

* Threshold parsimony value

Ganetic code for ‘categories’ maded (C) Universal (0 4 s :
o ; remombeor: this is an unrooted tree!

requires a total of 1060.000

Web-based Phylip package:

http://mobyle.pasteur.fr/cgi-bin/portal.py?#welcome

sol genomics network


http://www.ebi.ac.uk/Tools/msa/clustalw2/
http://mobyle.pasteur.fr/cgi-bin/portal.py?#
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Bioinformatic Web Tools:

|- Search Tools:
.| - By Ontology.
.2 - By Sequence Homology/Similarity (Blast).
.3 - By Sequence/Chromosome coordinates (GBrowse).
2 - Manipulation and Sequence Analysis Tools:
2.1 - Translators and Gene Predictors.
2.2 - Multiple Sequence Alignment (Clustalw).
2.3 - Protein Domain Analysis (InterProScan).
2.4 - Signal Peptide Analysis (SignalP).
3 - Other Tools:
3.1 - Linkage Map Viewers (CViewer).
3.2 - Primer Design (Primer3).
4 - Web Pages with Multiple Tools.
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2.3 -Protein Domain Analysis JiE:

Some of the functional annotations are made by homology search with
conserved protein fragments or domains.

InterPro (http://www.ebi.ac.uk/interpro/) is an EBI resource with several protein
domain databases such as ProSite, Pfam or Superfamily.

UniProtipresite Yo i, IRRMMERY . ooimsammr{ TSk -

Rcocurce
‘ r\,\\\“.. J% = D .
& N ANTHEE 2 =20 | g!-];
(HAMAPR) [ o Superfamily " L
(G0 | s,
S CO P)swiss-sooe

InterPro 32.0

The tools used for functional domain search is InterProScan (http:/

www.ebi.ac.uk/Tools/pfa/ iprscan/).



http://www.ebi.ac.uk/interpro/
http://www.ebi.ac.uk/Tools/pfa/iprscan/
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2.3 -Protein Domain Analysis

InterProScan (http://www.ebi.ac.uk/Tools/pfa/iprscan/).

Bl > Took > Protein Functional Analvss > InerProScan
InterProScan Sequence Search

This form allows you 1o query your sequence against InterPro. For more detailed information see the
documentation for the perl stand-alone InterProScan package (Readme file or FAQ's), or the InterPro user
manual or help pages.

Use this tool

STEP 1 - Enter your input sequence
Enter or paste a PROTEIN sequence in any supported format:

>01115225089|ref|INP_180705.1| F~-box protein DOR [Arabidapsis thalianal
MKSRRONVSVARQTILGRDENFEPIPIDLVIEIFSRSPVKSIARCRCVSKLWASILRLPYFTELYLTKSC
ARPRLLFACQKHRELFFFSTPQPHNPNESSSPLAASFHMKIPFDCRFNIISPICCLVFVRYEQILKGRKT
PEFVSAICNPSTCQSLTLPKPKTRKRIWCTSHFCYDPIEKQFKVLSMNICDCVYKEHYVLTLCTENLSWR
RIECSIPHVHCSKGICINGVLYYRAKADMFSCTLMIVCFDVRFEKFSYIKILKPTTTLISYNCKLASLVWY
ECPSYICCKRFEMWVLCDPEKHEWLKHTYELRPRWQNVLGEDLLIFAGMTCGTNEIVLSPKYPSHPFYVFY
YNLERNTlRRVEIQCMCAFKVNEDYIFLDHVEDVKL‘

Or, upload a file: [ Choose File ) No file chosen

STEP 2 - Select the applications to run

‘ Select Al Clear All

'™ BlastProDom ™ FPrintScan # HMMPIR # HMMPfam # HMMSman
W HMMTigr ™ ProfileScan W HAMAP M PatternScan ™ SuperFamily
M SignalPHMM @ TMHMM ™M HMMPanther W Gene3D

STEP 3 - Submit your job
(7] Be notified by email (Tick this box if you want to be notified by email when the results are available)



http://www.ebi.ac.uk/Tools/pfa/iprscan/
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2.3 -Protein Domain Analysis 2 i
NS
InterProScan (http://www.ebi.ac.uk/Tools/pfa/iprscan/).
InterProScan Results
Summary Table Tool Output Submission Details ~ Submit Another Job
InterProScan Visual Output
Download in SVG format
InterProScan (version: 4.8) Launched Mon, Jun 13, 2011 at 18:04:25
Sequence: NP_180705.1 Finished Mon, Jun 13, 2011 at 18.04:53
Length: 387
CRCG4: ABASTA2679C00184
InterPro Match l. ..................................................... QUEry SCQUENCE serrsrmrrmmmmmmmmimismssssssrsssssssssssssnes 3. .8.7. Description
| IPROOLE10 | F=box domain, cyclin-like
PFOOG46» o @ F-box
SMO0256» ——— oD @ FBOX
| IPROLIZILE7 | F-box associated domain, type 3
PFO8268» e ————— [ FBA 3
| IPROL7451 | F-box associated interaction domain
TIGRO1640» e —————— [l F_box_assoc.1
[ IPRO22364 | F-box domain, Skp2-like
SSF8 138 3» — B F-box_dom _Skp2-like
{ nolPR | unintegrated
G3DSA:1,20,1280,.50» ——— oD B G3D5A:1.20.1280.50
FTHR 1 160 3 v ———— Gy W PTHR11603
PTHRY 160 3. SF 70 » e [l FTHR11603:5F79
@ PRODOM BIPRINTS grR @ PFAM @ SMART @ TICRFAMS B PROALE
D HAMAP O PROSITE B SUPERFAMILY M SICNALP B TMHMM @ PANTHER BWGINEID
© European Boinformatics Institute 2006-2011, EBL is an Outstation of the European Molecular Biology Laboratory,
I I ]
I L
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Bioinformatic Web Tools:

|- Search Tools:
.| - By Ontology.
.2 - By Sequence Homology/Similarity (Blast).
.3 - By Sequence/Chromosome coordinates (GBrowse).
2 - Manipulation and Sequence Analysis Tools:
2.1 - Translators and Gene Predictors.
2.2 - Multiple Sequence Alignment (Clustalw).
2.3 - Protein Domain Analysis (InterProScan).
2.4 - Signal Peptide Analysis (SignalP).
3 - Other Tools:
3.1 - Linkage Map Viewers (CViewer).
3.2 - Primer Design (Primer3).
4 - Web Pages with Multiple Tools.




2.4 - Signal Peptide Analysis
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fy

fat
fa N

A signal peptide is a short (3-60 amino acids long) peptide chain that
directs the transport of a protein. Signal peptides may also be called
targeting signals, signal sequences,transit peptides, or localization signals.

(wikipedia).

Examples:

Transport

Transport

Retention

Transport

Transport

Transport

to

to

to

to

to

to

the

the

the

the

the

the

nucleus (NLS)

endoplasmic reticulum

endoplasmic reticulum

mitochondrial matrix

peroxisome (PTS1)

peroxisome (PTS2)

-Pro-Pro-Lys-Lys-Lys-Arg-Lys-Val-

HoN-Met-Met-Ser-Phe-Val-Ser-Leu-
Leu-Leu-Val-CGly-Ile-Leu-Phe-
Trp-Ala-Thr-Glu-Ala-Glu-Gln-
Leu-Thr-Lys-Cys-Glu-Val-Phe-
Gln-

~Lys-Asp-~Glu-Leu-COOH

HoN-Met-Leu-Ser-~Leu-Arg-Gln-Ser-
Ile-Arg-Phe-Phe-Lys-Pro-Ala-

Thr-Arg-Thr-Leu-Cys-~Ser-Ser-
Arg-Tyr-Leu-Leu-

~-Ser-Lys~Leu~COOH

Arg-Leu-Xg-His-Leu-

SignalP (http://www.cbs.dtu.dk/services/SignalP/) is a program to predict signal

peptides.



http://en.wikipedia.org/wiki/Amino_acid
http://en.wikipedia.org/wiki/Peptide
http://en.wikipedia.org/wiki/Protein
http://www.cbs.dtu.dk/services/SignalP/

sol genomics network

Bioinformatic Web Tools:

|- Search Tools:
.| - By Ontology.
.2 - By Sequence Homology/Similarity (Blast).
.3 - By Sequence/Chromosome coordinates (GBrowse).
2 - Manipulation and Sequence Analysis Tools:
2.1 - Translators and Gene Predictors.
2.2 - Multiple Sequence Alignment (Clustalw).
2.3 - Protein Domain Analysis (InterProScan).
2.4 - Signal Peptide Analysis (SignalP).
3 - Other Tools:
3.1 - Linkage Map Viewers (CViewer).
3.2 - Primer Design (Primer3).
4 - Web Pages with Multiple Tools.
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3.2 - Primer Design. Jas

There are some web-based tools to design primers or to check the
possible amplify fragments with the primers designed.

e Primer-Blast (NCBI) (design):

http://www.ncbi.nlm.nih.gov/tools/primer-blast/

e Primer3 (design):
http://frodo.wi.mit.edu/primer3/

e In-Silico PCR (SGN) (fragment analysis):

http://solgenomics.net/tools/insilicopcr/index.pl



http://www.ncbi.nlm.nih.gov/tools/primer-blast/
http://frodo.wi.mit.edu/primer3/
http://solgenomics.net/tools/insilicopcr/index.pl
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3.2 - Primer Design.
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e Primer3 (design): http:/frodo.wi.mit.edu/primer3/

Copy the downloaded sequence to Primer3.
Change min. size tol23 pb (intron size)
Change target to 200 (intron start), 123 (intron length)

’ Primer3 (v.04.0) Pick primers from a DNA sequence. % Primer3plus interface l cautions [ FAQ/WIKI

Paste source sequence below (5'->3', string of ACGTNacgtn -- other letters treated as N -- numbers and blanks ignored). FASTA format ok. Please N-out undesirable sequence (vector,
ALUs, LINEs, etc.) or use a Mispriming Library (repeat library): | NONE at

CCACCACCACTTCCACCCTCACCTCCTCCCTCATTACCAAACTTCTTCAAATCATAATTA
CTCCCCATTTCACTAAAACTCCTCACTCCTCACACAATCCCCCTTCAAACCTCACCTCTG
TYATTCAACAATCACAAAMACCTACATATCACATCAACAACTTAATTCCCTTCCCTTTCAA
CCTTTTTCCTTATCATACTCTTCAACCCTTCACATAAATCTACATCTATT TACAAACACA
CACTTAATTAAAACCAAAATATACCTCCAAACACATCAAAAATCAATTTACACCTAALAC

AACCTCAATCAATACATACATCCCTCCCCCCCCAATCCAAACTTCCCCCOCTCCTTCCCC b
-
v

L')! Pick left primer, |'_‘ Pick hybridization probe (internal oligo), or use oligo below: | Pick right primer, or use right primer below (5' to 3' on opposite strand):

r use left primer below:

(Pick Primers ) (Reset Form )

Sequence Id: A string to identify your output.

W (200,123 E.g. 50,2 requires primers to surround the 2 bases at positions 50 and 51. Or mark the source sequence with [ and J: e.g. . ATCT[CCCCJTCAT..
Latpety — * means that primers must flank the central CCCC.
Excluded '  E.g.401,7 68,3 forbids sclection of primers in the 7 bases starting at 401 and the 3 bases at 68. Or mark the source sequence with < and >: ¢.g.
Regions: L ATCT<CCCC>TCAT.. forbids primers in the central CCCC.
Product Size Ranges 123-223 '

Number To Retumn s Max 3' Stability 9.0

Max Repeat Mispriming 12.00 | Pair Max Repeat Mispriming 24.00
Max Template Mispriming 12.00 | Pair Max Template Mispriming 24.00
( Pick Primers ) ( Reset Form )

I L
I L



http://frodo.wi.mit.edu/primer3/

3.2 - Primer Design.
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C AR AN
Primer3 (de5|gn): http://frodo.wi.mit.edu/primer3/
No mispriming library specified
Using l-based sequence positions
OLIGO start _len tm gct any 3' seq
LEFT PRIMER 157 19 60.20 52.63 3.00 3.00 ATCCGCCTTCAAACCTCAC
RICHT PRIMER 373 21 59.51 47.62 2.00 2.00 AACCCCTTCCTCACTTTTAGC

SEQUENCE SIZE: 524
INCLUDED REGION SIZE: 524

PRODUCT SIZE: 217, PAIR ANY COMPL: 6.00, PAIR 3" COMPL: 3.00
TARCETS (start, len)=*: 200,123

1 AACCTCAATCAATACATACATCCCTCCCCCCCCAATCCAAACTTCCCCCCCTCCTTCCCG

61

121

181

241

301

361

421

481

CCACCACCACTTCCACCCTCACCTCCTCCCTCATTACCAAACTTCTTCAAATCATAATTA

CTCCCCATTTCACTAAAACTCCTCACTCCTCACACAATCCCGCCTTCAAACCTCACCTCTC
SOOI

TTATTCAACAATCACAAAACCTACATATCACATCAACAACTTAATTCCCTTCCCTTTCAA

R R R R R R R R R R R R R R R R R R TR TR TR TR TR TR TR TR TR

CCTTTTTCCTTATCATACTCTTCAACCCTTCACATAAATCTACATCTATTTACAAACACA

LA AR AR RS R R R R R R R R R R R R R R Rl R R R R Rl E R R R R R R RS S

CACTTAATTAAAACCAAAATATACCTGCAAACACATCAAAAATCAATTTACAGCTAAAAC

LA A AR R R R R R R R R R R R R R R R CL<C<C<<Ccc<c<

TCACCAACCCCTTATCAATAAAATCATCAAAAACAAATCCTATTTCAAATTCACTTCATT
<<cCcecccccc<

CAACTAAATTGACTGCATTTTCAGTTCACACCAAGAACCCCCAAMAACACAACTTCCCCAC

CCACCAATCCAATAAACAACACACCTTTTCACCTTCAAATACAC

KEYS (in order of precedence):
LR targct

>>>>>> left primer

<<<<<< right primer


http://frodo.wi.mit.edu/primer3/
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Bioinformatic Web Tools:

|- Search Tools:
.| - By Ontology.
.2 - By Sequence Homology/Similarity (Blast).
.3 - By Sequence/Chromosome coordinates (GBrowse).
2 - Manipulation and Sequence Analysis Tools:
2.1 - Translators and Gene Predictors.
2.2 - Multiple Sequence Alignment (Clustalw).
2.3 - Protein Domain Analysis (InterProScan).
2.4 - Signal Peptide Analysis (SignalP).
3 - Other Tools:
3.1 - Linkage Map Viewers (CViewer).
3.2 - Primer Design (Primer3).
4 - Web Pages with Multiple Tools.
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4 - Web Pages with Multiple Tools.

Useful bioinformatic web-portals with classical bioinformatic tools on-line:

e EBI (European Bioinformatic Institute): Analysis of sequences.

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

e Mobyle (Instituto Pasteur): Phylogenetic analysis.

http://mobyle.pasteur.fr/cgi-bin/portal.py?#welcome

e ExPASy (SwissProt): Analysis of proteins and sequences.

http://expasy.org/tools/

e CBS (Center For Biological Sequence Analysis).

http://www.cbs.dtu.dk/biotools/

e Phylemon2: Molecular evolution analysis

http://phylemon.bioinfo.cipf.es/evolutionary.html



http://www.ncbi.nlm.nih.gov/tools/primer-blast/
http://frodo.wi.mit.edu/primer3/
http://solgenomics.net/tools/insilicopcr/index.pl
http://solgenomics.net/tools/insilicopcr/index.pl
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Exercise 2

Select CaDXMT | from exercise | part 5, what domains can be found?
Find the Arabidopsis thaliana best protein match to CaDXMT.
Find the tomato best protein match to CaDXMT |

What sequences are upstream and downstream of the tomato match from
part 2! How many introns does the match have!

Align all sequences from exercise |.4 with the Arabidopsis and tomato
protein matches.

Make a phylogenetic tree with the alignment from 5. Which sequences
appear to be most closely related?
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Exercise | Solutions
(cont'd)

|.interpro scan (http://www.ebi.ac.uk/interpro/)
: SAM dependent carboxyl methyltransferase

@ sAM dependent carboxyl methyltransferase (IPRO05299 )
dicted
G pe arboxyl m sfi
03492
(7] g 9

“ e e

w

V§3:g
7} ;



http://www.ebi.ac.uk/interpro/
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Exercise 2 Solutions

2. At4g3 6470. I (http://arabidopsis.org/Blast/index.jsp)
3. SOIYC02gO84950.2. I (http://solgenomics.net/tools/blast/index.pl)



http://arabidopsis.org/Blast/index.jsp
http://solgenomics.net/tools/blast/index.pl
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—

N
|EEEE '. j:;!!I :EEE;) I Wl::‘.
solcap_snp_sl_d42639 CZ_At
| 0
4. 4 |1 <4 =<0 < 4| B B > d 4 < < I A T bbb
10 kbp ! !
—f—t —— —
42560k 42570k 42580k
1 Solyc02g084960.1.1
—il <3
t beta type (AHRD Y1 *¥¥- CESYE4_SOYBN); contains Int... Genomic DNA chromosome 5 TAC clone K1F13 (AHRD Y1 *
Solyc02g084930.2.1 S0lycd2g084950.2.1
0O 1 e B

Cytochrome P450 Carboxyl methyltransferase 4 (AHRD Y1 *¥¥X¥ BOZB3S_HUMLU) ; contains Int...
Solyc02g084940.1.1

Solycoz
=
Unkhown Protein (AHRD Y1) PAPZ dc
SGN-US85127 SGN-US69356 SGN-US70115
—H - H——> <
SGN-U582298 SGN-U272652 SGN-U296087
Hi» H=—— -
SGN-U238533
H
SGN-U594825
— 4
'ad122

http://solgenomics.net/gbrowse/bin/gbrowse/ITAG2.3_genomic/



http://solgenomics.net/gbrowse/bin/gbrowse/ITAG2.3_genomic/

Exercise 2 Solutions

gi|9967143|[Camellia
gi|75173459|Camellia
gi|145952324 | [Camellia
gi|46242826|[Camellia
gi|51968288| [Camellia
gi|75117021|Coffea
gi|59611829|[Camellia
gi|87887929 | [Theobroma
gi|26453395|Coffea
gi|75151760|Coffea
gi|30023550| [Coffea
gi|26453393|Coffea
gi|75151761|Coffea
gi|33391746| [Coffea
gi| 75168229 |Coffea
gi|26453375|[Coffea
gi|85700271|[Coffea
gi|66774632| [Coffea
gi|59799613| [Coffea
gi| 75147579 |Coffea
gi|30023552| [Coffea
gi|75151771|Coffea
gi|26453377|[Coffea
gi| 75168230 |Coffea
gi|26453373|[Coffea
gi|312964510| [Coffea
gi|33355461|Coffea
gi|334351219|Coffea
gi|13365694 | [Coffea
gi|75168238|Coffea
gi|26453381|[Coffea
gi|75168231|Coffea
gi|26453379| [Coffea
gi|225447527|Vitis
A.thaliana
Solyc02g084950.2.1
gi|356506496| [Glycine
gi|156763655|[Camellia

ELLAMAIAELVSQCLIDEDK = = = o o o o LDTFNIPSYFASLEEVKDIVE
ELLAMAIAELVSQCLIDEDK === === m—— LDTFNIPSYFASLEEVKDIVE
ELLAMAIAELVSQCLIDEDK = = = m o o o o LDTFNIPSYFASLEEVKDIVE
ELLAVAIAELVSQCLIDEDK = === —— LDTFNVPSYFPSLEEVKDIVE
ELLAVAIAELVSQCLIDEDK = === LDTFNVPSYFPSLEEVKDIVE
ELLAVAIAELVSQCLIDEDK == = = o o e LDTFNVPSYFPSLEEVKDIVE
EVLADAISYQVSQCLIDEERK === == mmmm— LNSFNVPYYIPSQEEVRDLVN
DLLEMSINDLVIEGHLEEEK == === === LDSFNVPIYAPSTEEVKCIVE
DLLEMSINDLVIEGHLEEEK= === === LDSFNVPIYAPSTEEVKCIVE
DLLEMSINDLVIECHLEEEK= === mmm—- LDSFNVPIYAPSTEEVKCIVE
DLLEMSINDLVIEGHLEEEK====mmm—- LDSFNVPIYAPSTEEVKRIVE
DLLEMSINDLVIECHLEEEK === === LDSFNVPIYAPSTEEVKRIVE
DLLDMAINDLIVECLLEEEK= === mmm—— LDSFNIPFFTPSAEEVKCIVE
DLLDMAINDLIVEGLLEEEK === = = = = = = LDSFNIPFFTPSAEEVKCIVE
DLLDMAINDLIVECLLEEEK == == = = = = LDSFNIPFFTPSAEEVKCIVE
DLLDMAINDLIVECLLEEEK === == mm == LDSFNIPFFTPSAEEVKCIVE
DLLDMAINDLIVEGLLEEEK === = = = = = = LDSFNIPFFTPSAEEVKCIVE
DLLDMAINDLIVECLLEEEK === = = = o e e LDSFNIPFSTPSAEEVKCIVE
DLLDMAINDLIVEGHLEEEK == === mm— LASFNLPFFTPSAEEVKCIVE
DLLDMAINDLIVEGHLEEEK= === mm——— LASFNLPFFTPSAEEVKCIVE
DLLDMAINDLIVEGHLEEEK= === === LASFNLPFFTPSAEEVKCIVE
DLLDMAINDLIVECHLEEEK === == mm—— LASFNLPFFTPSAEEVKCIVE
DLLEMAINDLVVEGHLEEEK = = = = = = = e = LDSFNLPVYIPSAEEVKCIVE
DLLEMAINDLVVEGCHLEEEK == == = === LDSFNLPVYIPSAEEVKCIVE
DLLEMAINDLVVECHLEEEK= === mmm—- LDSFNLPVYIPSAEEVKCIVE
DLLEMAINDLVVEGHLEEEK = = = = = = o e e LDSFNLPVYIPSAEEVKCIVE
DLLEMAINDLVVEGHLEEEK == === === LDSFNLPVYIPSAEEVKCIVE
DLLEMAINDLVAEGRLGEEK === =mmm—- LDSFNVPIYTASVEEVKCMVE
DLLEMAINDLVAEGRLGEEK == = = = = o e e LDSFNVPIYTASVEEVKCMVE
DLLEMAINDLVAECRLCEEK == = = = = = = = LDSFNVPIYTASVEEVKCMVE
DLLEMAINDLVVEGCHLEEEK === == mm—- LDSFNVPIYAASVEELKCIVE
DLLEMAINDLVVEGHLEEEK == = = = = = = = LDSFNVPIYAASVEELKCIVE
ELISMTLKDMVTEGSIQESE====mmm== LDSLNIPLFMPSPEQVRSVIQ
ELLSRSIADLVAQGETEEER====mmmux LDSYDMHFYAPSADEIEGEVD
KILYOALTNLISKGEVERKEK= === LDSYEVHFYAPCKEEIEKVAR
EVISMVLNDRKVQEGCLIEEAR= = === mm = LDFFNLRRYRHSAEEIRQVVE

SIAERSCGVPVIADGGISNSCGXIVKALVLGASTVMMGSFLAGSNEAPCAYE

http://www.ebi.ac.uk/Tools/msa/clustalw?2/

282
282
282

278
278
278
276
279
279
279
279
279
279
279
279
279
279
279
279
279
279
279
280
280
280
280
280
280
280
280
280
280
281
285
288
242
392


http://www.ebi.ac.uk/Tools/msa/clustalw2/

Exercise

gi|30023550|[Coffea

—L‘gi|26453395|Coffea

gi|75151760|Coffea
_| gi|26453393|Coffea
gi|75151761|Coffea

"

"
Nt
‘\

;
l|\\

gi|9967143|[Camellia

_[‘gi|145952324I[Camellia

gi|75173459|Camellia

gi|46242826/|[Camellia
|—gi| 59611829|[Camellia

qg||51968288|(Camellla
gi|75117021|Coffea

gi|87887929|[Theobroma
gi|356506496|[Glycine

—

- ]

A.thaliana
Solyc02g084950.2.1

gi| 13365694 |[Coffea

gi|75168238|Coffea

gi|26453381|[Coffea

gi|75168231|Coffea
gi|26453379|[Coffea
gi|33355461|Coffea
gi|75168230|Coffea
gi|26453373|[Coffea
gi|312964510|[Coffea
gi|334351219|Coffea
_|gi|75151771|Coffea
gi|26453377|[Coffea

{gi|75147s79|Coffea
gi|30023552|[Coffea
-gi|59799613|[Coffea
gi|66774632|[Coffea
- gi|85700271|[Coffea
gi|33391746|[Coffea
gi|75168229|Coffea
gi|26453375|[Coffea

gil225447527|Vitis

sol genomics network

2 Solutions

gi|156763655|[Camellia
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When using web tools
remember:

|.) Often not all program options are available

2.) Jobs are run on another server, large jobs may be
better run locally



|. slides at ftp://ftp.solgenomics.net/bioinfo_class/intro_2014/
Bioinfo_interns_ 6 2014 partll.pdf

2. If you are interested in hands on command line training, come to the

advanced bioinformatics sessions:
l. Advanced Course | -- based onVM (Noe), June 24
l. VM installation
2. Command line Linux
2. Advanced Course 2 (Mueller), July |
l. Command line Linux
2. Fasta, Genbank, etc. formats -
3. running blastall
3. Advanced Course 3 (Surya) July 8
l. NextGen!? seq

2. fastq
3. qc with fastqc
4. Advanced RNASeq 4 (Naama) July 15
l. align reads (bowtie2)
2. file manipulation with samtools, bed tools

5. Advanced 5 (Suzy) July 22
l. Tuxedo suite

3.  You will need to have a virtual machine installed prior to next class

http://btiplantbioinfocourse.wordpress.com/3rd-bti-bioinformatic-course-20 14/
installing-the-virtual-machine/



ftp://ftp.solgenomics.net/bioinfo_class/intro_2014/Bioinfo_interns_6_2014_partII.pdf
http://btiplantbioinfocourse.wordpress.com/3rd-bti-bioinformatic-course-2014/installing-the-virtual-machine/

