	Protein Database Guided Tour

	The Gramene Protein Database provides collective information on proteins from grasses (family Poaceae/Gramineae). The protein entries are annotated by associating the following ontology concepts, if known.

	
	· Gene Ontology (GO) 
· Molecular function of the gene product. 
· Biological process in which the gene product is involved.

· Cellular component where the gene product is localized. 

· Plant Ontology
· Plant structure where the gene is expressed (PO)

· Plant growth stage at which the gene is expressed (GRO)

	

	Figure 1 - Protein database map
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	From the Protein database you can:

	
	· Search the protein database using the protein name, gene name, species, cultivar, SWISSPROT accession number, SPTrEMBL ID, Protein Sequence Identifier (Protein_ID) or Genbank GI number.
· Determine if a protein is an enzyme. 

· Map a protein and view neighboring genes and features.
· Determine the name of the protein’s gene and view its general information. 
· Get information on a protein and its features, similarities to other proteins and associations with ontology terms.
· Explore protein families (Pfam).
· Find the sequence information for a protein.
· Identify literature on a protein.

	The data available from the Protein database is displayed in the Protein Database Map (see 
Figure 1). As the Protein database map shows, the Protein database links to the Ontology, Literature, BLAST and Gene databases, as well as several other off-site resources.


	Accessing the Gramene Protein Database

On the Gramene Home Page (www.gramene.org) click on “Protein” on the upper Gramene Navigation Bar to open the Protein Home Page (see Figure 2). You will see the Protein Menu displayed after the grain icon, with the options for Protein Home, Search by Pfam or PROSITE, Browse by GO Slim, Documents, Tutorial, FAQ and Help.


	Figure 2 – Protein Home Page
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Protein Database at Grarmene attempts to provide callective information on Swissprot-Trembl protein entries from family Poacese (Grasses).

You can search the protein database using either of the protein name / gene name / species / cultivar/ SWISSPROT accession number / SPTIEMBL
1D / Protein Sequence ldentifier (Protein_ID) / Genbank Gl number. You may lie to browse the tutorial before you start using the database or may like
to seek the help document

The protein entries are annotated by associating the following three concepts of Gene Ontolagy (G0)

« Molecular function of the gene product (protein).
« Bilogical process in which the gene product (protei) i involved
o Cellular component where the gene product (protein) is localized.

These associations assigned are based on annotations described either in the published reports or generated by in-silico experiments. Each
association is supported with an evidence (reference) and the evidence code (experiment type). To leam more on the ontologies please visit the
ontolagy section of Grarmene.
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	There are three (3) options for searching for a protein in the Protein Database: 1) By Term or Keyword,   2) by PFam or PROSITE, and 3) by browse for Gene Ontology (GO Slim).
If your query finds more than 500 matching records, only the first 500 will be displayed. To see all the matching records you will be directed to another link, showing only the Accession Numbers in a table, which will link to the entry in our rice protein database. 
Term or Keyword Search
Search for keywords by entering a term in the search box on the Protein Home Page, and click on search. For example, to search for proteins related to heading date, type heading date in the search box (see Figures 2 & 3) and click on “search”. To allow for wildcards check the box for Wildcards on.


	Figure 3 –Results for Keyword
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	The results will offer you the Gramene Accession Number, Names/Symbols/Synonyms, Cultivar, and Evidence (see Figure 3.) 

Term or Keyword Results

**Note – Gramene databases provide genomic information available for cereals and other grasses. It is up to you, the user, to interpret the data.
Click on an accession number to view the Protein Detail information. The protein detail is categorized into General Information, Associations, Similarity to Other Proteins, Features, References Used for Curation, and FASTA Sequence (see navigation bar in Figure 4). 

	Figure 4 – Protein Sub-Menu
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	Protein Detail: General Information provides the following (see Figure 5):
· Name(s):  The name(s) of the protein molecule based on its function or phenotype. Often it is the same as the gene name. 
· Symbol:  The protein symbol. 
· Synonyms:  Various names used for a molecule in other databases and scientific literature. 

· E.C. Number(s):  The designated Enzyme Commission (E.C.) number. 

· Gene symbol:  All the gene symbols by which the molecule is called, as designated by the Commission on Plant Gene Nomenclature or by those cited in literature. 

· Best hits to TIGR rice gene models: Generates a BLASTP query by using the respective protein sequence against the peptide sequences deduced from the TIGR rice gene models. The query returns a set of best hits on the rice gene models mapped on the TIGR rice genome assembly of the IRGSP sequence. From the BLAST results page you can use the links to browse the appropriate locus on rice genome or the TIGR-rice gene model. To learn how to use BLAST search, see the BLAST Tutorial.

· Accession numbers:  The Swiss-Prot accession number. Links to other databases info for a protein.
· Database references: Links to the corresponding entry in a species specific database.

· Organism:  Taxonomy of the organism from which the protein sequence or the corresponding nucleotide sequence of the gene was derived. 
· Species:  Shows the Genus and species names and links to Gramene's Taxonomy ontology.

· Cultivar:  The variety/cultivar name from which the sequence was derived. The name of the germplasm repositories (like GRIN and IRIS) link to the cultivar/variety entry (name based search) in these databases. 

· Comment:  Simplified text derived from curator comments describing notable information about the protein or the gene.

	Figure 5 –  Protein Detail General Information
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FIT (Hd1) is & homalog of CONSTANS gene (At5q15840) from Arabidopsis and encodes a protein with a zinc finger domain. The major
gene cotrolling photoperiadic sensitivty, Se1, is allelic to Hd1. The same amount of H1 mRNA detected under both SD and LD
conditions suggests that the gene is bifunctional under short-day (SD) and long-day (LD) conditions, promoting heading under SD
conditions and infibiting it under LD conditions. As compared to Arabidopsis, rice is a short-day plant and its heading is promoted by short
hotoneriods.





	Protein Detail: Associations: provides keywords and information based upon the Gene or Plant Ontology term type (see Figure 6). As mentioned at the beginning of this tour, ontology term types include:

· Plant Ontology:
· Plant Structure (morphology, organs, tissue and cell types) (PO) 

· Growth stages (plant growth and developmental stages)  (GRO)

· Gene Ontology (GO):  

· Molecular function 

· Biological process 
· Cellular component 

	Figure 6: Protein Detail Associations
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For each term type, the following information is provided:
Term: The actual ontology term, which links to the Ontologies Databases. 
Evidence: The resources curated for this information (e.g. InterPro, Gramene Literature Database)   as well as a link to more information on that resource. 
Evidence code:  Method used to ascertain the association, links to more info.
Keywords:  A list of keywords associated with the protein entry, if any. 


	Protein Detail: Similarity to Other Proteins:  
The information in this table links to NCBI’s Blink and University College London’s SAS (see Figure 7.). Some links display the graphical output of pre-computed BLASTP results against the non-redundant (nr) protein database from NCBI. Direct links are also show known proteins that share the structural homology with the given protein.


	Figure 7 – Similarity to Other Proteins
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	Protein Detail: Protein Features: 
The section on Protein Features (see Figure 8) provides information about the protein and links to many other resources that have information about a protein.



	Figure 8 – Protein Detail: Protein Features
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	The information about the features includes:

Pfam:  Describes the protein family, and identifies other proteins in this family.
PROSITE:  Describes the various PROSITE signatures a protein carries. 
Physiochemical Features:  Links the protein entry to Expasy for analyses of physiochemical features analyzed by the ProtParam tool. 
Protomap:  Links a protein entry to the ProtoMap database at Cornell University.
Feature Type:  The table lists features, if available. At present the only two feature types available are "Transmembrane" and "Signal Peptide". The table shows Feature type, Residues (From-To) suggesting the region on the protein chain, Evidence related to feature type, and the Evidence code. 
References Used for Curation:  A list of all the references used for annotation of this protein is provided, along with links to those references in the Gramene Literature Database (see Figure 9). 

	

	Figure 9 – References Used for Curation
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	There is also an option to search in the Gramene Literature Database for all the references that may be associated with this entry, but were not used in curation.


	Protein Detail: FASTA Sequence
FASTA (pronounced FAST-Aye) stands for FAST-All, reflecting the fact that it can be used for a fast protein comparison or a fast nucleotide comparison. This program achieves a high level of sensitivity for similarity searching at high speed. (For more information on FASTA visit http://www.ebi.ac.uk/fasta/.) Note the IP address is off-site (see Figure 10). 

For bulk download of all protein sequences visit, our ftp site at: ftp://ftp.gramene.org/pub/gramene/CURRENT_RELEASE/data/protein


	Figure 10: Protein Detail FASTA Sequence
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	Search by Pfam or PROSITE

From the Protein Home Page (see Figure 2) click on “Search by Pfam or PROSITE” to open the search page which is shown in Figure 11. This search will identify proteins in Gramene that have ID’s in Pfam and PROSITE. Search by either a name or an id. *Note: Some proteins do not have associations to Pfam and PROSITE features.  This will restrict your search. 


	Figure 11 – Search by Pfam or PROSITE
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For an example, Figure 12 shows a search for “Cytochrome.”  

	Figure 12 – Pfam / PROSITE Results
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	The off-site database that shares this protein information with the Gramene database is identified in the column labeled “Type.”  
Pfam / PROSITE Search Results
Clicking on the linked ID – will give you a table of other proteins in that protein family (see Figure 13).The Protein Family Information provides the following information:


	Figure 13 – Protein Family Information
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	In Figure 13, the title of the table (Proteins that belong to …) identifies the Protein Family, and it links to the Pfam or PROSITE database where you can get more information on that family. The SPTrembl, GenBank Accession, and extended information link to the Swiss-Prot, NCBI & Pfam pages, respectively.

The Protein Name is the name as recorded in Gramene. Click to view the detail information. (refer to Figures 4-10).
At the top of the table, there is a link to download a tab-delimited format of Protein IDs, as well as a matrix of the summary of all the Pfam/PROSITE families that the given list of proteins share (in addition to the displayed one). 
Browse by GO Slim
From the Protein Home Page (see Figure 2) click on “Browse by GO Slim” to open the section which is shown in Figure 14.  This search will search the Plant Ontology and Gene Ontology database for associated proteins. (This was discussed above for Figure 6) This option is a more direct way to go to the ontologies than the term or keyword search above.


	Figure 14 – Browse by GO Slim
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Click on Molecular Function, Biological Process, or Cellular Component to browse that category in Gene Ontology (GO), or click a term listed below the category headings to quickly browse the Ontology database to find a list of proteins associated with these particular keywords. Refer to the Ontology Tutorial for specifics on searching that database. Note: Many proteins do not have associations to Gene Ontology (GO) terms.  This will restrict your search.  


	Provide Feedback

 By using the "Feedback" link at the top of the Gramene pages (see Figure 2.), or by going online to http://www.gramene.org/db/feedback/send_feedback, you may request assistance on your search or provide any other feedback. Your suggestions and feedback are highly appreciated by the Gramene staff. 
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