1. Where do I start?   
ZFIN is the zebrafish model organism database and as such we work towards integrating zebrafish biology with its genome.  We do this by curating, integrating and displaying relevant data from the literature, submissions from mapping panel labs, large scale expression and mutant screens as well as collaborations with other bioinformatics organizations such as NCBI, Sanger and Swiss-Prot.

We curate data pertaining to gene products, gene expression and mutant phenotypes to contribute to an understanding of gene function while curated sequence data, mapping data and orthology data help provide genomic context.

 Our home page, http://zfin.org , provides query forms for accessing this data.  You may search for information on mutants, genes, markers, clones, expression data, publications, people and companies.  You may also generate graphical views of mapping panels and browse the zebrafish anatomical ontology. 
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1.  Where do I start ?

 

Data is added daily by our staff of scientific curators who extract pertinent data from the literature.  Gene Ontology (GO) terms, mapping information, expression and orthology evidence are among the many pieces of data made available through curation of publications.
Data exchanges with other bioinformatics organization allow us to provide important links to additional relevant, manually curated data.  Links to protein family and domains sites as well as RefSeq and Sanger VEGA links (to name a few) are available as a result of these collaborations.  
All data in ZFIN is attributed to its original source.

2.  How do I find my gene?
ZFIN maintains data for named, published genes as well as unnamed genes identified by the Sanger whole genome sequencing project, by cDNAs from the zebrafish gene collection and by various expression screens.
All of this data may be accessed using our Genes/Markers/Clones search form http://zfin.org/cgi-bin/webdriver?MIval=aa-newmrkrselect.apg .  You may search using the approved nomenclature name or symbol as well as other names that have been used to refer to a gene.  You may also search by locus abbreviation or with an approved nomenclature orthology symbol.   GenBank accession number and LG searches are also possible.  
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2.  How do I find my gene ?


We also provide information to help you locate your gene or a candidate gene on a LG or in the genome.  Our map viewer will generate a graphical view of mapping panel data.  You generate a map by specifying a marker name or a LG location.  The resulting map will display data from all 6 zebrafish mapping panels.  You may request that individual panels be displayed or you may request a merged or consolidated map. 
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2.  How do I find my gene ?


Data from the Sanger whole genome sequence project also provides genomic context for your gene.  Here we see information from one of our BAC pages,
http://zfin.org/cgi-bin/webdriver?MIval=aa-markerview.apg&OID=ZDB-BAC-030616-1 .
You see a list of all genes identified on this BAC as well as overlapping BACS.  In turn, the gene page for each gene, for example http://zfin.org/cgi-bin/webdriver?MIval=aa-markerview.apg&OID=ZDB-GENE-030616-564, listed here would link to this BAC page.

3. How do I find gene-related data?

The ZFIN gene page is a good resource for gene-related data.  This discussion will focus on data that is available for the pim1 gene, http://zfin.org/cgi-bin/webdriver?MIval=aa-markerview.apg&OID=ZDB-GENE-000831-6 .  

1. How do I find approved nomenclature?

The zebrafish nomenclature community has established a set of guidelines to ensure unambiguous communication and to support comparisons between species.  ZFIN curators work to administer these guidelines by communicating with authors as they prepare to publish regarding a new gene or mutant.  They also provide nomenclature support for the Sanger sequencing project, the ZGC project and large scale expression screens.
The first information we see on the pim1 gene page is its approved nomenclature. 
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3.  How do I find gene-related data ?


Names and symbols are consistent with mammalian orthologues whenever possible.  The ‘nomenclature history’ link provides a history of name changes, merges or splits.  Previous names are also listed.  Any of these names may be used in a query to return the pim1 gene page.

Zebrafish nomenclature guidelines are available at http://zfin.org/zf_info/nomen.html .  Contact nomenclature@zfin.org with questions.
2. How do I infer gene function?

Moving down the pim1 gene page we see information pertaining to the gene products.  Manual curation and a collaboration with S-P allow us to provide links to protein family and domain sites.  

Gene ontology or GO terms also provide insight into a gene product.  As members of the gene ontology consortium, http://www.geneontology.org/, we help to define terms used to describe the three GO ontologies - molecular function, cellular components and biological processes.  These terms spam organisms and are valuable for direct comparisons across organisms.
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3.  How do I find gene-related data ?


The pim1 gene page shows a representative term for each ontology.  To view all terms click on ‘All GO terms’ link.  The pim1 GO details page displays all annotations for pim1.  


[image: image6.emf]ZFIN

zfin.org

How might I infer gene function ?

3.  How do I find gene-related data ?


Our curators annotate genes using these standardized terms.  We are also able to add terms via a collaboration with S-P which takes advantage of  S-P keywords and a translation table provided by GO.  http://zfin.org/cgi-bin/webdriver?MIval=aa-pubview2.apg&OID=ZDB-PUB-020723-1 discusses this collaboration in more detail.

You may get additional information regarding a term by following the term link.   Evidence codes supporting the annotation are provided.  Evidence codes are standardized by the GO consortium and allow you to determine the weight you want to place on each GO term association.  Again you may click on the evidence code for a description.

The reference supporting the annotation is also provided.  In this case, we see a reference which infers from sequence or structural similarity (ISS) that the zebrafish pim1 gene is involved in ATP binding.

As members of the GO consortium we routinely make our annotations available to the centralized database maintained by the consortium.  This allows you to use the GO term search engine, AmiGO http://www.godatabase.org/cgi-bin/amigo/go.cgi?search_constraint=terms&action=replace_tree , made available by  the GO consortium to search for zebrafish genes and genes of other organism that are annotated with a specified GO term.  You may read more about GO annotations at ZFIN in the summer edition of ‘ZFIN NEWS’.   This newsletter is available in PDF format on our home page.
3. What expression data is available for my gene?  

Continuing further down the pim1 gene page we see links to gene expression data.  
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3.  How do I find gene-related data ?


In addition to expression data links found on gene pages you search for expression data in ZFIN using our expression search form or our anatomical ontology browser.   Both of these forms may be accessed from any ZFIN page by clinking on ‘expression’ or ‘anatomy’ on our menu bar.
· Our revised expression search form, http://zfin.org/cgi-bin/webdriver?MIval=aa-xpatselect.apg , may be used to find when a gene is expressed, where it is expressed and what genes are expressed in a particular structure.  You may search by gene or EST name mutant background, author name, developmental stage, assay type or by anatomical structure.  Multiple structures may be specified in a carriage return separated list.  To view the most recent submissions select the sort by release data option.
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3.  How do I find gene-related data ?


· ZFIN provides expression data from several sources.  We collaborate with several different labs to incorporate data from large scale in situ screens.  Authors also supply us with supplemental data from their publications.  We also have an index of recent publications reporting expression data.  In this example we search for data for gbx2.
· This expression data, http://zfin.org/cgi-bin/webdriver?MIval=aa-xpatview.apg&OID=ZDB-XPAT-040212-2, was submitted to us by the authors.  A link is provided to details regarding the probe, mb2 that was used.  http://zfin.org/cgi-bin/webdriver?MIval=aa-markerview.apg&OID=ZDB-EST-040212-2 
Authors and assay type are provided.  Images are grouped by developmental stage.  Patterns are annotated with terms from the anatomical ontology allowing you to retrieve this data based on a search of structures.  
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3.  How do I find gene-related data ?


Another way to look for expression data is the anatomical ontology browser (http://zfin.org/cgi-bin/webdriver?MIval=aa-anatdict.apg&mode=search ). You may access the ontology browser using the anatomy link on our menu bar or with the ‘Search the Anatomical Ontology’ link on the expression search form.  You may browse the ontology by term, by viewing an alphabetical structure list or by browsing by stage.  The following slide shows the  results of browsing the Gastrula – 50% epiboly stage 
(http://zfin.org/cgi-bin/webdriver?MIval=aa-anatdict.apg&mode=stages&OID=ZDB-STAGE-010723-6).
A list of structures present this stage is displayed.  There are links to expression data for the structure. You may click on a structure to obtain more information.   
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How do I find gene expression data ?

3.  How do I find gene-related data ?


· Looking at the YSL anatomy page, http://zfin.org/cgi-bin/webdriver?MIval=aa-anatomy_item.apg&OID=ZDB-ANAT-010921-508, we see synonyms and a definition for YSL, the stages in which the YSL is present, links to genes expressed in the YSL, related structures and a list of publications with YSL in their abstract.
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3.  How do I find gene-related data ?


      4. How can I find clones that would help with my research?

Let’s return to the pim1 gene page, http://zfin.org/cgi-bin/webdriver?MIval=aa-markerview.apg&OID=ZDB-GENE-000831-6, to see what other gene-related data is available.

Continuing past the gene expression data we see a section describing related molecular segments.  
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3.  How do I find gene-related data ?


Here we see the BAC used by Sanger for the annotation of pim1.  An EST for the Thisse expression screen (cb1068)  and an EST from one of the mapping panels (fj47b05) are encoded by pim1. A full length cDNA from the zebrafish gene collection (MGC:55203) which is encoded by pim1 is also listed.  ‘Order this’ links take you to a site where you may order these probes.   We are working with the Sanger Institute to provide similar links for BACs and PACs. 

Attributions to the source that defines these relationships are given.

      5. How do I find sequence information?   
The next section of interest on the pim1 page sequence information.

Manual curation and our collaborations with NCBI, Sanger and Swiss-Prot allow us to maintain an extensive set of links to sequence information.  Representative links are shown on the gene page.  
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Where do I find sequence information ? 

3.  How do I find gene-related data ?


Clicking on the ‘all sequence information’ takes us to a sequence details page form pim1.  We see a comprehensive list of links for pim1.  Sequence type, length are given for each link as well as  BLAST IT buttons which take you to a NCBI BLAST query form.  Continuing down our pim1 sequence information details page we see similar information is given for the EST and cDNAs encoded by pim1 and for the BAC containing pim1.
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3.  How do I find gene-related data ?


           6. Has my gene been mapped?
Returning to the pim1 gene page we find link to other gene pages.  A link is provided to LocusLink.  In addition, genes which have been manually annotated by Sanger will have a link to the corresponding Sanger VEGA gene page. 
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3.  How do I find gene-related data ?


The next item on the pim1 gene page is mapping information.  Pim1 has been mapped to LG 8.  The detail link will take you detailed mapping information such as mapping panel, location and scoring data. http://zfin.org/cgi-bin/webdriver?MIval=aa-mappingdetail.apg&OID=ZDB-GENE-000831-6   Mapping information from the literature may also be available.   Links to graphical map views are provided.
      7. Are there known orthologues for my genes?
Data pertaining to orthologues is available on the pim1 page.  
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3.  How do I find gene-related data ?


ZFIN curators capture orthology data for human, mouse and drosophila genes.  Approved nomenclature symbols and links to the orthologous gene page are provided.  In this case links to LocusLink and OMIM are provided. The evidence supporting the assertion as well as the source is provided.  Definitions of the various evidence codes can be found by clicking on the code itself.  http://zfin.org/zf_info/oev.html  This example shows that amino acid sequence homology has identified a human pim1 orthologue.   The publication making this association is also provided. http://zfin.org/cgi-bin/webdriver?MIval=aa-pubview2.apg&OID=ZDB-PUB-990427-12 
Our curators also identify orthologues through their extensive analysis.  This data is entered and attributed accordingly.

· The final item we see on the pim1 gene page is a link to citations.  Clicking on this link we find a listing of all publications that contributed data to the ZFIN pim1 gene page.  Publications discussing pim1 are listed here.  Data that has been entered through collaborations are cited here. 

[image: image17.emf]ZFIN

zfin.org

What publications discuss my gene ?

3.  How do I find gene-related data ?


You may follow these links for additional information.  http://zfin.org/cgi-bin/webdriver?MIval=aa-showpubs.apg&OID=ZDB-GENE-000831-6&rtype=marker&title=Gene+Name&name=pim%2d1+oncogene&abbrev=pim1&total_count=11&count_of_real_pub=1 .
      8. What phenotypic data is available? 
Phenotypic data is another type of gene related data in ZFIN.  Unfortunately, pim1 does not yet have any associated mutant data.  So let’s use the mutant search form, http://zfin.org/cgi-bin/webdriver?MIval=aa-fishselect.apg&line_type=mutant, to find an example of phenotypic data.  You may access the mutant search form from any page in ZFIN by clicking on the mutant/transgenes link on the menu bar.  We will search for the ti282a allele of cerebella locus.   We are now looking at the ti282a allele page http://zfin.org/cgi-bin/webdriver?MIval=aa-fishview.apg&OID=ZDB-FISH-980202-822 .  
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3.  How do I find gene-related data ?


We see approved nomenclature at the top of the page.  Continuing on the page we see a statement that the acerebellar mutant has been shown to correspond to fgf8.  A link is provided to the fgf8 gene page, http://zfin.org/cgi-bin/webdriver?MIval=aa-markerview.apg&OID=ZDB-GENE-990415-72 . The publication describing this association is attributed.  
Continuing down the ti282a gene page we see images depicting the phenotype as well as descriptive keywords.
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3.  How do I find gene-related data ?


4. Where can I get more information and help?

You questions and comments are important to us.  We provide a ‘Your input welcome button’ on each ZFIN data page to provide you with an easy method for reaching us.  

You may also contact our administrative coordinator at zfinadmn@zfin.org
