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Summary of the most important scientific results 
The strategy developed in the project aimed to implement, 
standardize, and make maximal use of three key network 
biology concepts (Figure 1) and thereby establish a 
generally applicable data mining pipeline for personalized 
medicine in complex diseases. These concepts were based 
on Gustafsson’s previous findings between 2006-2015 in 
the field of systems biology. The CENIIT project was 
performed in direct collaboration with Astra Zeneca, but 
also other biotechnical partners like BioControl and Merck 
have been closely connected to the project with expert user 
input and usage.  

Key results of the projects are: 

1) Establishment of system biology R and Python 
packages implementing the concepts in Figure 1. 

2) Benchmarking different module and hub methods 
for systems medicine which allows also for other 
researchers to assess performance of the improvements. 

3) Creation of a stand-alone graphical interface combining several modules and hubs in the pipe-
line for data-mining new gene groups and making it easy to use through a docker solution.    

 

Summary of the degrees and promotions the project has contributed to 
Assoc Professorship (Bitr Professor) of Mika Gustafsson (2021) in Bioinformatics 

Ph D of Ramsus Magnusson (2020) in Bioinformatics 

Docentship of Mika Gustafsson (2016) in Bioinformatics 

Summary of the master thesis works that have been performed within the project 

Julia Åkesson (2018) in Technical Biology 

Hendrik de Weerd (2017) in Systems Biology 

Mattias Köpsen (2016) in Technical Biology 

Persons funded by the project 

CENIIT has funded 660 kkr salary for Ph D student Ramsus Magnusson, and 660 kkr for Post Doc 
Andreas Tjärnberg (2016-2018), which has worked full time within the CENIIT project (detailed in 
Table 1). CENIIT has covered approximately 30% of their salaries, and the remaining parts (3080 kkr) 
was been taken from my IFM start-up and VR-grants. Tjärnberg moved New York and Magnusson 
graduated in May 2020 and are now not financed by CENIIT. For 2019-2021 CENIIT covered the salary 
of D Martinez (1340 kkr) who worked to implement our tools in the pipelines of AstraZeneca.  

Figure 1. Project outline. (1) Molecular disease 
modules are identified as densely connected miss 
expressed groups of genes, by combining the 
protein interaction network with data of miss 
expression in diseases. (2) The most important 
upstream regulators of the disease modules using 
a gene regulatory network (3) Dynamical 
modelling of those upstream regulators and their 
genome-wide downstream effects. 



Remaining parts of D Martinez salary has been covered through teaching and a new VR grant. Their 
salaries have so far been critical for supervising master students, establishing the industrial 
collaborations and implementing the ideas as open source software.  
 

Year Tjärnberg 
[kkr] 

Magnusson 
[kkr]  

Martinez [kkr] Sum [kkr] 

2016 440    440 
2017 110 330  440 
2018 110 330  440 
2019   440 440 
2020   450 450 
2021   450 450 
Total 660 660 890 2660 

Table 1: Annual funding distribution of CENIIT project in thousands of crowns (kkr). 

 

Industrial connections 

The CENIIT project started from an interest in our generally applicable coarse-graining strategy for 
personalized medicine from Dr Daniel Muthas (head of Bioinformatics unit) at the pharmaceutical 
company Astra Zeneca and the German Biotech Company Biocontrol by 2015. Since 2017 three new 
companies had interest in the proposed strategy, namely MultiD, TATAA and MERCK, and through a 
collaboration with Dr Zelmina Lubovac at Högskolan i Skövde received 8 MSEK from KK-stiftesen. 
The strategy for industrial collaboration in the project is to continue the work within clinically aimed 
sub-projects, together with Astra Zeneca for coarse-grain data mining of asthma, using (1-3). In 
parallel to these projects, we developed software tools that care tested by Astra Zeneca and will be re-
used for analysis of other complex diseases. To make these readily used within the community we will 
further teach these software tools at multiple levels. To further increase the implementation of the 
tools created within the CENIIT-project Gustafsson has twice presented the project work for National 
Bioinformatic Life Science Support (NBIS).  

Creation of a new research group 

The project has enabled Gustafsson to start his group and he has already received several grants for 
related ideas to this project. In detail, he has as main applicant received three grants from Åke Wiberg 
(650.000 SEK), two from Neuroförbundet (106.000 SEK), three from Swedish Research Council 
(6.900 000 SEK), one from Swedish Strategic Research (29.000.000 SEK) and one from KAW/DDLS 
initiative (3 800.000 SEK). In addition, he has also been co-applicant for four funded VR grant 
applications and is currently on two by the University prioritized large KAW applications. He has 
established and supervised continuously held a group of 2-5 PhD students, 1-2 Post Docs, one 
technician, and 1-2 master students.  Gustafsson has no common grants with his previous supervisors 
M Hörnquist (PhD supervisor at ITN) and M Benson (Post Doc supervisor, IKE) and leads his group 
and research line completely independent from these two. He has built up a rich international clinical 
collaboration network with researchers from Stockholm, USA, Saudi Arabia, Australia, Germany, and 
Finland. Moreover, he has developed three new undergraduate and Ph D courses in Bioinformatics and 
Systems Biology as well as being in a TEMA group for the new Bsc in Industrial and Experimental 
Biomedicine (fully responsible for Bioinformatics and Systems Biology courses). He became a docent 
by 2016, “Biträdande Professor” 2021 and is currently externally evaluated for a full professorship. 
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