
Łochów, 23rd–27th September 2014

MATHEMATICAL MODELING OF INTERACTIONS BETWEEN HSF
AND NFkB PATHWAYS
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ABSTRACT
Multimodal oncological strategies which usually combine chemotherapy or radiotherapy with hyperthermia,
have been recently the subject of increasing interest, because of their potential of improving the efficacy of the
nonsurgical methods of cancer treatment. However a good understanding of the cell regulatory mechanisms
is necessary to develop proper therapy protocols.

In this paper we propose a combined model of two pathways, HSF and NF-κB, which are both known to be
involved in the cellular response to heat shock and chemo- or radiotherapy. Using heat shock as a therapeutic
procedure leads to HSF pathway activation and HSPs production. On the other hand, chemotherapy or
radiotherapy induce various cellular responses, including NF-κB activation which can determine cell fate. It
is also known that after a heat shock treatment the response of the NF-κB pathway is damped. In this work
we present computational analysis of possible interactions between HSF and NF-κB pathways (inhibition of
IKK activity through association HSP with the IKK complex).

The results of simulations show that the response of NF-κB pathway can be suppressed for a certain time
after a heat shock and the developed model can be used to predicting time range in which NF-κB pathway
suppression is observed. We believe that our model may help improve the combined anticancer therapy
protocols by giving hints about the time course for the second part of treatment.
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