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TECHNIQUES AVAILABLE IN THE LAB

Inflammatory bowel disease (IBD) is a group of disorders
(Crohn's disease and ulcerative colitis) that cause chronic
inflammation in the gastrointestinal tract. In many cases
IBD can be characterised already onset at a young age, and
the number of affected patients has risen sharply. Therefore,
there is a pressing need to understand the pathologies of
IBD and create effective treatments. New experimental data
have claimed that both (macro)autophagy and ferroptosis
are highly involved in IBD. While in any disturbance in
autophagy might cause IBD, ferroptosis participates in
the development of IBD assuming that although the two
processes help each other, they have opposite effects on IBD.
However, the proper dynamical characteristic of autophagy
and ferroptosis regulated IBD remains largely unknown. We
suppose that finding a proper balance between autophagy
and ferroptosis is a promising strategy for treating IBD.

In our lab both theoretical and molecular biological
techniques are used to answer our scientific questions.
This project is based on our previous models of autophagy
induction and our recently adjusted human cell line (Caco-
2) to investigate the important elements and feedback
loops of ferroptosis and autophagy upon IBD.

Our goals are the following:

-To build a multicellular (tri-culture) model that we can use
to mimic IBD by combining intestinal epithelial cells (Caco-
2) with mucus-producing cells (HT29-MTX)and immune
cells (such as THP-1 macrophages).

- To investigate the molecular mechanism of the crosstalk
between autophagy and ferroptosis by using various inducers
or silencers the key components of the control network.

- To test various natural compound (such as resveratrol,
sulforaphane) which can reduce the negative effects of IBD
through the regulation of autophagy and/or ferroptosis
and suggesting novel therapeutic treatments.

We use classical molecular biological techniques, such as
RNA-, DNA isolation, Western blot, ELISA, qPCR, microscopic
techniques.
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