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IAIN DUNLOP will talk about BIOMATERIALS FOR IMMUNOTHERAPY AND

INFLAMMATORY DISEASE MODELLING in the “Engineering Molecular Sys-
tems” colloquium on February 6" 2023 at 5 p.m. (CET) hosted by the Flagship Initiative
Engineering Molecular Systems of Heidelberg University. The colloquium will take place
at the BioQuant (Im Neuenheimer Feld 267 room SR041).
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ABSTRACT:

The immune system is central to health and disease, with therapies that modulate the
immune system making up a large fraction of new and in-development medicines. This
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ranges from cancer therapies where the aim is to activate and target immune responses
against disease, to autoimmune and chronic-inflammatory diseases that are caused by
dysregulated immune responses. Importantly, it is becoming clear that biophysical
processes play a key role in immune system regulation, creating an opportunity for
biophysical research to contribute to therapy development. Here we present two cases
where we used the physical properties of biomaterials to impact signalling in disease-
relevant systems. In a first study, we used graphene-oxide templated molecular
nanoclusters to activate Natural Killer (NK) cells: a key component of the body’s
defences against cancer. Mimicking the natural receptor clusters that activate NK cells,
we showed that such nanotechnology approaches can enhance the potency of
molecules that resemble NK cell-activating drugs. In a second study we are
investigating the mechanobiology of chronic inflammatory lung disease (COPD) using
organoids grown from healthy and diseased tissue. We have developed a hybrid
natural-synthetic hydrogel whose stiffness is increased by green-light photocuring,
mimicking the stiffening of matrix that occurs during disease progression. By measuring
how gene expression dynamically changes in response to this stimulus, we are testing
the hypothesis that matrix stiffening is a driver of disease progression, potentially
leading to new therapeutic approaches.
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