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  BIOSCIENCES SCENARIOS  -  Dagmar Biegon
These scenarios provide typical user situations from biological sciences research work. Since they are meant to be typical examples only, they do not provide extensive coverage of all eventualities. However, many extensions occurring in a real life situation were incorporated, e.g. the use of different access routes. 
Scenario 1 had to be written as a generic version because it is cross-referenced by other scenarios. It is somewhat ‘padded out’ in a real life situation in Scenario 2. Scenario 1 describes the crucial information research process within sciences. This process is crucial for research and occurs throughout all stages of research work.

Project StORe – Biosciences - Scenario 1
Researching scientific information – generic version
Narrative:

A biosciences researcher wants to undertake a comprehensive overview about a certain topic in a scientific field. This knowledge will then form the basis for subsequent research steps.

Action steps:


1. 
The researcher performs an information search.


2. 
The researcher finds the desired information.


3. 
With his/her background knowledge and scientific training, the researcher evaluates the information.


4. 
Based on the results, the researcher plans subsequent research steps.
Alternative pathways:


1.1 
within his/her own resources


1.2 
through a discussion with his/her contacts


1.3 
in the university library: OPAC, specific journals, subscribed databases


1.4 
through a scientific search engine, such as Scirus


1.5 
through an unspecific search engine, such as Google

Extensions:

1.a at any point: the researcher does not find the desired information.

1.a 1. The researcher abandons this particular information search pathway.


1.a 2. The researcher asks an expert for help.
Project StORe – Biosciences - Scenario 2
Researching scientific information – example
Narrative:

An infectious disease microbiologist receives a phone call from the local authority. There has been an outbreak of tuberculosis in the local Somali community, with the causative organism belonging to the Somali substrain. The local authority now seeks expert advice on how to ensure the health and safety of their social workers working in this community. The microbiologist checks a range of relevant information in order to produce comprehensive advice.
Action steps:


1. 

S/he remembers a talk about human immune response towards different tuberculosis substrains that was given at a recent conference and skims through the material from the conference, of which some is in paper form and some on his/her laptop.


2. 

S/he knows that there is some relevant information on the WHO and the EuroTB web sites. S/he accesses the sites and reads the information, and bookmarks the interesting pages. 


3.

S/he searches for relevant information in her university library databases. This involves calling up the university library web site, logging on to Athens and then accessing Ovid with selecting a range of publication databases, such as Medline and Embase. S/he performs a search across these databases, using ‘MYCOBACTERIUM/ and tuberculosis and Somalia’ as search term. 


4.

From the list of results, s/he picks the ones with the most promising titles, then abstracts, then full text, and s/he prints out the most interesting ones in order to read them on the way home.


5.

The next day, s/he performs a similar search in Google. S/he checks the content descriptors and the URLs from the results list and decides to follow a link through to an article in the Somaliland Times. This contains useful information about simple protection measures when chewing Qad, and s/he bookmarks the article.


6.
S/he follows two of the three links in the Google Scholar results list, reading the content descriptors first and then the full text article. In order to find related articles she follows some of the links at the bottom of the page, to other articles citing this one. S/he prints the most interesting publications out and reads them carefully, highlighting key facts and scribbling thoughts on the edge of the pages. 


7.
S/he gathers all the stored information together.


8.
S/he evaluates all information and produces a comprehensive facts summary.


9.
Based on this information s/he produces a concise piece of written advice, targeted towards the specific situation of the local authority, and sends it by post to his/her contact at the authority.

Extensions:

1.a
Unfortunately, the talk dealt with the different substrains on a too broad basis. She e-mails the researcher who gave the talk to enquire about his exact findings for the Somali substrain. His/her answer is compiled together with all other information.

2.a
S/he is not exactly sure where to find the information on the web site and performs a search with using the site search engine and the keyword ‘Somali’.

3.a
She has second thoughts about her choice of databases and e-mails the health sciences subject librarian, who tells him/her to include BNI and CINAHL in the search.

4.a
Some of the sources contradict each other. S/he discusses the details over the phone with a respiratory disease physician s/he knows from a previous collaboration and then decides on one viewpoint only.


5.a
The link does not work. S/he abandons it and goes back to the list of Google results.


6.a
The Google search did not produce any relevant hits. S/he performs the same search in Mamma (9).This brings up an internal SSI publication about a review of occupational TB Somali substrain infections in social workers in Copenhagen, and s/he bookmarks the page.


9.a
S/he is not familiar with the specific situation of the local authority and checks their web site for further information on practices and procedures.

Project StORe – Biosciences - Scenario 3
Investigation of an unknown nucleotide sequence – homology search
Narrative:

A molecular biologist is part of a group investigating the expression of many known and unknown genes by using microarrays. In one of the experiments s/he has noticed an interesting human gene that s/he decides to examine further. A common method is to perform a homology search to relate this gene sequence to other known sequences.

Action steps:

1. S/he copies the gene sequence from the output of the sequencing experiment, transforms it from plaint text to FastA format and pastes it into the web-based utility BLAST (9), adjusting the BLAST settings in an appropriate way for his/her query.

2. BLAST compares the sequence with all GenBank CDS entries, translates the gene sequence into a protein sequence and finds similar known proteins from a range of databases, such as PDB and SwissProt.

3. The output is a list of alignments of the query sequence and one subject sequence each, together with relevant information and links.

4. The researcher follows the links which lead to other divisions of the NCBI database system, in order to find out more about the subject protein.

5. With his/her extensive background knowledge, the researcher decides on one appropriate subject protein sequence and copies the alignment plus further information into his/her experiment database. This information will provide the basis for further experiments.

Extensions: 
1.a
Web failure of any sort during setup. User tries again, preferably not during US working hours.

1.b
S/he is not sure which substitution matrix to pick and asks his/her colleague who runs the BLAST introductory course for postgraduate students. After a discussion with the colleague, s/he decides to use BLOSUM62 because of its wide application range. 

2.a There are no similar proteins at all, or a true homology is very unlikely. Continue at 2.b
2.b The molecular biologist enlists the help of a bioinformatician to assign a function to his/her gene. S/he sends the query and the sequence by e-mail to an expert - see Scenario 4.

3.a
Alternatively or additionally: The researcher performs a search across a range of output repositories - see Scenario 1.

4.a The researcher has not enough information to decide on one protein sequence.


4.a 1. S/he performs a search for further information - see Scenario 1.

4.a 2. S/he discusses the subject in a group meeting. His/her colleagues contribute useful ideas and also information in which repositories to look further - see Scenario 1.

Project StORe – Biosciences - Scenario 4
This scenario has been shortened to ensure a clear layout and better usefulness for a wider audience. The original version is given in Appendix 3 of the StORe Biosciences report, which can be seen as an attachment at http://jiscstore.jot.com/SurveyPhase .

Predicting the function of a novel gene – search for motifs
Narrative:

A bioinformatician receives a request from a molecular biology group, by e-mail. They have found a new genetic sequence of potential interest.

However, when they used it for a BLAST search, the only result was a list of proteins of uncertain homology (see Scenario 3). A complementary method for predicting the function of an unknown gene sequence is to compare the translated sequence to patterns of conserved features or motifs in known protein families. This is a standard task in bioinformatics.
Action steps:
1. S/he runs a search of the query sequence against InterPro, the integrated protein family database.  However, knowing that InterPro is not fully synchronised with its source databases, s/he runs separate searches against these too, using the search tools available on each of the database home pages. For each search, s/he compares the results to ensure consistent answers, and cross-references them back to the BLAST result.

2. The bioinformatician uploads the translated sequence into CINEMA, an in-house manual sequence alignment editor (10). S/he creates a multiple alignment of the query sequence with the InterPro/BLAST-consistent sequences, highlighting any common motifs. 
3. S/he also carefully checks the Swiss-Prot Feature Table (11), which contains sequence annotations (metadata and biological information), often derived from sequence analysis tools - this might highlight, for example, any hydrophobic domains.

4. S/he compares the highlighted motifs with the annotated regions in the Feature Table and, with his/her extensive background knowledge, s/he decides which of these features might be structurally or functionally significant - s/he is likely to check the literature cited in the Swiss-Prot entry to see if any of the regions annotated in the Feature Table are supported by an experimental finding - see Scenario 1.

5. The bioinformatician produces a motif recommendation, together with relevant biological information and sequence annotations, and sends this back to the molecular biology lab.

6. The lab verifies the results. Both 6 a and 6 b apply.

Extensions:


1.a
The query does not give any significant results, i.e. there are no discernible common motifs within query and BLAST sequences. This could be due to errors in the sequence. S/he aborts the search and asks the molecular biology group to re-run their sequencing experiments.

2.a
S/he needs more information about the motifs and performs an information search -see Scenario 1.

3.a
There is only minimum annotation. S/he decides that s/he needs more information and performs an information search - see Scenario 1.
4.a
There is minimal or no information on the motifs. S/he decides to create a discriminator (e.g. a fingerprint) to perform more specific searches of Swiss-Prot/TrEMBL. S/he opts to use in-house software to create the fingerprint.



S/he excises the motifs, runs separate motif searches of Swiss-Prot/TrEMBL, and feeds the hits which identify all the sequences in the correct order back into the database search. The result is then annotated with whatever minimal information could be gleaned from Swiss-Prot and passed back on to the molecular biology group.

4.b
There is minimal or no information on the motifs, but one of the matched sequences has had its 3D structure determined. S/he decides to use the Swiss-Model server to produce a homology model of the query sequence using the known structure of the matched homologue as a template.

6.a
The molecular biologists save the motif into a FastA file and use it to run a new BLAST search. As this search has now been narrowed down considerably, the resulting homologues are far more significant.

6.b
The molecular biologists run a new series of gene sequencing experiments to confirm the predicted structure.

Project StORe – Biosciences - Scenario 5
Depositing a genetic sequence in a public repository

Narrative:

A molecular biology research group has identified a human genetic sequence which corresponds to a new subfamily of cytochromes. They decide to deposit the sequence into a repository in the public domain, prior to publishing an article in a molecular biology journal. One member of the research group takes the responsibility for performing the submission to GenBank.
Action steps:
1. The researcher calls up the web-based submission tool Sequin (12).

2. In the submission form, s/he chooses GenBank as repository of choice.

3. S/he fills in the authors, contact, and affiliation forms, and provides further information, such as the name of the organism, coding sequence location, and sequencing date. Some of this annotation is mandatory and some optional.

4. S/he uploads the single sequence in FastA format. S/he then uses the automated annotation features of Sequin, for example to identify and mark the open reading frames.

5. S/he then lets the program generate a view of the submission as a GenBank entry and makes appropriate corrections and changes where necessary.

6. S/he submits the whole piece of information, which is then loaded into the temporary hold division of GenBank. This repository is updated nightly, after which the sequence is uploaded into the subject-specific division of their database system.

7. This information is now ready to be linked to a scientific publication.

Extensions:
1. 2. 3. 4. 5. 6 a) Web failure of any sort. User tries again, preferably not during US working hours.
3.a
S/he needs more information in order to perform the annotation. Since his/her laboratory has not installed an electronic lab book system yet, s/he organises a group meeting. In this meeting the group compiles more details about the experimental conditions and further information. Most of this data exists as handwritten experimental protocols in individual researchers’ lab books only.


 3.b
Fully annotating a new gene requires a considerable amount of specialist knowledge. S/he decides to invite the molecular biology research community to give their expert comments and suggestions on his/her gene annotation and sets up a tool with a Wikipedia-type front end on his/her research group’s web site. Following on from the resulting community annotation, s/he submits extensive information with his/her genetic sequence.
7.a
The link does not work. S/he contacts GenBank by e-mail. Apparently, his/her submission has not been registered. S/he re-submits the genetic sequence with all its annotation.
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