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Workflow Case Study: Analysing Disease Single Nucleotide Polymorphisms, Pathways and Literature
Aims
This session aims to provide you with experience in building a workflow in a collaborative environment.  
Learning Outcomes:

By the end of this session you will be able to:

1. Build workflows in a collaborative environment/team

2. Have an understanding of the many components of Taverna ‘operate/fit’ together

3. Understand the difficulties in workflow creation
Case Study Background

You work in a clinical bio-informatics team at a hospital that delivers many services to clinicians.  One of your main roles is to provide a detailed clinical report of Single Nucleotide Polymorphisms and disease associated pathway and literature data.  These reports are returned to consultant clinical genetists who need to have clear feedback about the associated SNPs, literature and pathway information.    
Your team has been asked today to provide this information for the consultant for the disease marfan.
It is usual for your team to divide the work into sub-teams, so it is suggested that you split your team into 3 sub-groups. Each sub-group will concentrate on a building a workflow that will retrieve specific information.  These 3 workflows can then be integrated in a larger workflow as nested workflows.

Information and helpful hints
Workflow construction is a not a simple task as you will have discovered from previous exercises.  There are many ways to perform one task (or set of tasks), and the annotation and documentation to help you use web-services is often not complete or detailed enough.  The following information has been provided by the clinicians and some workflow experts in order to help you with this task.  In addition, you can (and must) use 1) myExperiment to identify workflows that either do the same or similar tasks, which you will then be able to modify if necessary; 2) Biocatalogue to identify web-services, how they work and parameters required; and 3) the service search box in Taverna.  It must be remembered that you have to report back the information the clinicians have asked for, especially as it has a direct impact on the healthcare of individuals.
To build the workflows you may wish to start by using pen and paper to sketch what you think are the individual steps of the work, what data you wish to collect, and try and identify web-services that allow you to do such tasks.  The hints below will help you identify the 
Group 1 Workflow : Genes and Pathways

Aims
This workflow needs to output KEGG pathway descriptions, pathway genes, gene descriptions, and linked pathways given a list of KEGG gene identifiers as input.  In addition, the clinician as asked, if possible, to see a picture of the pathway that they can view in their browser.
Hints:

This workflow may have been created before for another project – can you identify one in myExperiment?   In order to identify the workflow you will need to understand what it does, and understand the web-services involved. Once you have identified a workflow, you will need to modify it to do exactly what has been asked for.  Look for a workflow that has been rated highly and has been download lots of times.
In order to find out about the different web-services that you can use to get information from the KEGG database, use Biocatalogue to search for the KEGG web-services.  Look for a web-service that is well annotated and as a good-rating.  Remember, not all information may be in Biocatalogue, so use the links it suggests to the provider for more information on how operation works.
Having identified the correct web-services/operations, check to see if they are available in Taverna. If not, you will need to import the services into Taverna.

Group 2 Workflow : dbSNP
Aims

Workflow 2 needs to output gene identifiers and for each of these their SNPs (change in base), the SNP identifier, chromosome strand and position for each SNP.  The output need not be in two files, but it should be that it is easy to link the identifier with each SNP and information.
Hints:

To start this workflow, you first need to identify the service that allows you to retrieve Human SNPs from the Human SNP database.  You can search with keywords in the box at the top of the services panel to do this. 
Having identified the web-service, you will need to check what input it takes in order to filter the dataset.  Does it accept a KEGG identifier?    

If it doesn’t accept a KEGG identifier, you will need to try and find out what accession number or identifier it does accept and find a web-service that allows you to convert between the two.  It may be that one web-service may not be sufficient to complete this task and more are needed. Search the services to find out what conversions ones are available to go from a KEGG identifier.  
Group 3 Workflow : Pubmed and Text-mining 
Aims
This workflow aims to do two main things 1) search PubMed to provide reference material for the disease and all of its associated genes; and 2) output some terms using text mining techniques that can be used for further research.  The reference material must have the abstract text, date, and article title.

The starting input for this workflow would be a text search term (e.g., marfan).

Hints:
Again much work may have been previously done to construct workflows that allow scientists to gather abstracts from Pubmed.  Search myExperiment to see if you can identify one.  You may find one that you can modify to collect all the types of reference material required.

In addition, you will also need to find a text-mining webservice that can extract terms from the abstracts.  Go to Biocatalogue and search for text-mining web-services – choose one that you feel would be appropriate for outputting the correct information that you would be able to report back to the clinicians.  Many web-services are available, but look for those that have been annotated well as they are ultimately easier to use!  
Building the larger workflow

The large workflow is to going to combine all three workflows together, starting from a search for the OMIM identifier for the disease marfan.  If you search in myExperiment there should be a workflow that has been added by me that will give you a start.
The inputs to workflows 1 and 2 take a list of KEGG identifiers; however, workflow 3 takes a search term that must consist of the disease name and a gene symbol.

For workflows 1 and 2, you will need to convert OMIM accession numbers into KEGG identifiers in order to provide inputs into the two workflows you have just created.  Again you need to think of conversion type web-services between database identifiers and KEGG identifiers.  Can you remember seeing one from the work in workflow 1?  
Also I would like to make sure that there are no duplicates in the KEGG identifiers.  Is there are web-service that removes duplicate strings?  
An additional step is required here to check that all KEGG identifiers are in the correct format – a filtering step.  To do this – you need to find a webservice that will allow you to extract strings from a list given a regular expression.  The format for these KEGG identifiers should be “hsa:*\w*”.
For workflow 3, you will need the input disease name and gene symbol/name (e.g., COL1A) as the search term for the pubmed query. You will need to first of all convert the OMIM accession number into the gene symbol, and then concatenate the output of this to the input used for the OMIM  webservice.  Remember the format of a pubmed query (e.g., marfan AND COL1A)!
The three workflows you have created will then be added as nested workflows into this workflow.  Once you have included them, connect the relevant outputs from the services just used to the inputs and connect the outputs to ones you will create in this workflow.

