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Department of Bioinformatics - BiGCaT 2

Who am I?

• Teacher at Dept. Bioinformatics – BiGCaT, 
NUTRIM, FHML, UM.

• http://chem-bla-ics.blogspot.com/
• @egonwillighagen
• ORCID:0000-0001-7542-0286
• http://www.linkedin.com/in/egonw
• http://egonw.github.com/

http://chem-bla-ics.blogspot.com/
http://www.linkedin.com/in/egonw
http://egonw.github.com/
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BiGCaT?  Systems Biology→
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Description

In the life sciences the interactions between chemical entities is of key 
interest. Not only do these play an important role in the regulation of 
gene expression, and therefore all cellular processes, they are also one of 
the primary approaches in drug discovery. Pharmacology is the science 
studies the action of drugs, and for many common drugs, this is studying 
the interaction of small organic molecules and protein targets.

And with the increasing information in the life sciences, automation 
becomes increasingly important. Big data and small data alike, provide 
challenges to integrate data from different experiments. The Open 
PHACTS platform provides web services to support pharmacological 
research and in this course you will learn how to use such web services 
from programming languages, allowing you to link data from such 
knowledge bases to other platforms, such as those for data analysis.
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Schedule

• Day 1 theory, template, exercises
• Day 2 choose a use case, presentation 

in the afternoon
• Day 3 work, work
• Day 4 more work, informal progress 

report on prototype
• Day 5 work
• Day 6 final clean up, end presentation

–Dec 5, presentations start at 14:00
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What do I expect?

• HTML+JavaScript “programs” (or...)
–Using the Open PHACTS API (ops.js)
–Visualization of data, preferable graphically 

(d3.js)

• If you feel ambitious: towards data analysis
1. Mashup with “other” data
2. Solving a biological question
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JavaScript

ops.js client to the 
Open PHACTS API

– Ian Dunlop, 
Manchester 

http://github.com/openphacts/ops.js

d3.js visualization
http://d3js.org/



Department of Bioinformatics - BiGCaT 9

D3.js
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OPS Linked Data API: pharmacology
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The Open PHACTS API keys
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Theory

• Data Types
–Variable (type), List, Map, List of Lists, Map of Maps

• Automation
–For-loop, operator, function/parameter/libraries, 

languages

• Web Services / Clients
–API, URI, dynamic HTML

• Serialization formats
–RDF, JSON

• Other
–Open Science, coding standards, notebooks (e.g. blog)
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Top-down programming

• Use web service
–Call web service

• Set up the specific call I want to make
• Make the call
• Record the returned answer

–Output HTML
• Convert the returned answer to a table, 

figure, etc
• Dynamically insert this output somewhere in 

the HTML
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Template: Source Code #1
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Template: Source Code #2
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OK... now what??
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Ex. #1: The HTML framework

1. Take the HTML/JavaScript template
2. Remove all JavaScript
3. Open the HTML in FireFox or Chrome
4. Change one of the headers in the 

HTML
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Ex. #2: The HTML/JS framework

1. Take the HTML/JavaScript template
2. Keep the JavaScript
3. Open the HTML in FireFox or Chrome
4. Explain in what linear order your 

browser visualizes this HTML page
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Ex. #3: The HTML/JS framework

1. Take the HTML/JavaScript template
2. What are the variables used?
3. What types have those variables?
4. Which libraries are used?
5. What methods are defined?
6. Validate the HTML against the W3C 

validation service.
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Ex. #4: the Open PHACTS LDA

1. Which bio-/chemical entities can you 
get information on?

2. Which service would you use to find 
the biological pathways alcohol is 
involved in?

3. What are the data serialization 
formats you can get your answers 
returned in?
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Ex. #5: JavaScript steps

1. Take the HTML/JavaScript template
2. Keep the JavaScript
3. Search for alcohol instead of aspirin
4. Have the template return 10 instead 

of 5 search results
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Ex. #6: JSON

1. Take the HTML/JavaScript template
2. Keep the JavaScript
3. Open the HTML in your browser
4. Explore the returned JSON
5. What keys are found in the JSON?
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Ex. #7: Another Open PHACTS method

1. Take the HTML/JavaScript template
2. Keep the JavaScript
3. Open the HTML in your browser
4. Select a different Open PHACTS LDA 

service
5. Update the JavaScript to call that 

service (use the ops.js examples on 
GitHub)

6. Show the results in a HTML table
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You can find these examples here:

https://github.com/egonw/mscpils/
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What were the results?
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Difficulties: Asynchronous calls

• Multiple callbacks
1. Get URI for a compound
2. Look up interactions with proteins
3. Get protein information
4. …

 → So, need to keep track of 
intermediate information
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API Usage
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Conclusion

• A lot of languages to learn
–HTML, CSS, JSON, JavaScript

• Many programming aspects
–Basic stuff
–Concurrency
–Call-back functions
–Complex data types (maps)

• OPS LDA allows monitoring of students
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Conclusion

• Hard for students without 
programming experience

• Impressive results

• Again in 2014-2015
–But with some preliminary programming 

adviced
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