
  

Wellcome Trust Centre for Human 

Genetics 

The Kwiatkowski group at the Wellcome Trust Centre for Human Genetics 

(WTCHG), Oxford University, is a genetics lab researching molecular 

mechanisms of immunity against infectious disease.  Working with 

collaborators in the developing world, the group is designing new tools for 

genome mapping of disease resistance, and applying them to large 

epidemiological studies of malaria and viral bronchiolitis.

Business Problem 

Over several years, scientists in the 

Kwiatkowski group have written a number of 

computer programs to aid analysis of their 

experimental data.  Of particular importance is 

MARKER, a web application relating to the 

genomic variations affecting disease. 

Researchers from all over the world can use it 

to run the WTCHG algorithms and submit 

datasets to the central archive.  The 

application required improvements to both 

support a large base of concurrent users and 

incorporate a number of new functions into an 

integrated suite of web utilities.  The 

Kwiatkowski group needed a scientifically 

literate computer consultant who could 

reengineer the systems to be scalable and 

maintainable, and work alongside the 

researchers to implement new algorithms and 

features for genetic analysis. 

Tessella Solution 

As an academic group, the customer was 

keen to make use of open source tools, partly 

to reduce costs, but also working in the 

context of making the results of their research 

publicly available to other collaborators 

worldwide.  Furthermore, the initial 

development by the Kwiatkowski group had 

been done using Perl CGI scripts under Linux, 

and it was beneficial for the new development 

to use the same environment, so that the 

Kwiatkowski group would be able to contribute 

to the coding and add new modules in future. 
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Tessella provided a consultant with extensive 

experience of Perl and web application design 

using several technologies.  The existing 

application was completely re-designed using 

a Model-View-Controller framework, which has 

the following features: 

• Security – authentication and access 

control built into the central framework 

• Controller – manages the mappings 

between pages, enabling radical 

restructuring at low cost in the future 

• Separation – the visual design of pages 

can be better isolated from the business 

logic generating the actual content 

(graphs, tables of results, and forms) 

• Scalability – the architecture leads to 

well-modularised applications, which 

have no natural ’size limit’ 

The Tessella consultant implemented the 

system to run in the Apache mod_perl 

environment, whereby all code is pre-compiled 

and held in memory.  It also has a number of 

performance-enhancing features such as 

pooled database connections to the underlying 

MySQL databases. 
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Results and Benefits 

Collaborators have already been impressed by 

the increase in speed of the application.  

Importantly, as the number of users grows, 

this architecture should scale well. 

The Tessella consultant was able to 

understand the problem domain quickly and 

add value at each stage.  Working on site as 

part of the customer team, he was 

instrumental in setting up a separate 

development environment and provided skills 

transfer and training sessions in the underlying 

technologies for the group. 

Going beyond the original intended scope, the 

group has found that a similar architecture 

works well to enable remote collaborators 

access to processed lab genotyping results 

from a SQL Server database.  This reduces 

the amount of researcher time spent 

exchanging or managing data and enables 

more time to be devoted to analysis. 

The MARKER application is live at 

www.gmap.net/marker 

 

 


