
Resilient and sensitive human 
genes –
Inner Demons and Inner Angels?



Gene behave differently - and this is good!



Basic molecular biology meets bioinformatics

Questions:

• Can we predict the 
behaviour of genes?

• What are the underlying 
rules?

Tasks:

• Create a library of gene characteristics

• Statistics about relationships 



Characteristics such as ...



Starting point



In case of interest

Contact: Lena Möbus

lena.mobus@tuni.fi



Disease diagnosis support 
system

Angela Serra

angela.serra@tuni.fi

mailto:angela.serra@tuni.fi


Background

• Data related to frequency of associations of disease-symptoms are 
needed to enhance the accuracy and efficiency of disease diagnosis, 
providing valuable support to healthcare professionals in decision-
making processes.

• So far, few studies have performed manual curation of disease-
symptoms from literature. An example is the paper of Zhou et al. 
https://www.nature.com/articles/ncomms5212

https://www.nature.com/articles/ncomms5212


Aims of this work

• Update the curation by Zhou et al., 2014 and obtain a new version 10 
years later.

• Implement and benchmark machine learning models for disease 
prediction from symptoms. 

• Optional: investigate methodologies of model prediction explanations 
based on knowledge graphs. (based on time and preference)



Example of curation from Zhou et al., 2014



Tasks in practice

• Update the curation performed by Zhou et al. and obtain a new 
version 10 years later.
• Retrieve data from public databases (python programming skills required)

• Curate the retrieved associations (data analysis skills required)

• Implement and benchmark machine learning models for disease 
prediction from symptoms. 
• Design machine learning pipelines (python programming skills required)

• Testing and model evaluation (data analysis skills required)



Required skills

Project development:

• Python

• Jupyter notebooks

• git

Data collection/curation:

• API calls with requests package

• Json/xml parsing

• regular expressions

• Data manipulation with pandas

Data modeling:

• Numpy

• matplotlib

• Scipy

• scikit-learn



Exploring the Immune Component of Lung Fibrosis

(Martinez et al. 2017) You will co-culture macrophages that have been exposed to profibrotic chemicals (bleomycin and 

TGFB to start) with lung fibroblast cells and look at the effect on the fibroblasts through qRT-PCR. 

Exploring gene expression of Collagen, alphaSMA and other important indicators of fibrosis.

Skills you will learn:

• Cell culture

• Cell co-culture

• RNA isolation

• qPCR

• qPCR analysis

Optional but nice skills that you might already have:

• Cell culture familiarity

• R and Rstudio familiarity 

Please get in touch: jack.morikka@tuni.fi



In vitro models towards mechanistic toxicity
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• Mechanistic toxicity

• 2D cell culture models 

• endothelial and immune cells

• -omics data generation

• → towards mechanistic understanding 
of underlaying mechanisms of toxicity

• More info: laura.yla-outinen@tuni.fi

• Skills you need: 
• Curiosity

• Open mineded

• Willingness to learn new and patience to apply those skills

• Some lab experience is plus but not needed

• Skills you will obtain: 
• Working in laboratory

• Cell culture

• Basics on working in GLP

• High-throughput data generation

• qPCR and other molecular biological skills

• Data analysis and reporting

• Thesis process

Toxicity of bleomycin to HUVEC cells

mailto:laura.yla-outinen@tuni.fi


Network models of diseases to design novel therapeutic strategies

Contact:
Antonio Federico
antonio.federico@tuni.fi
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