Mathematical modelling of immunotherapy treatments:
Interleukin-27 and anti-programmed cell death-1

Background

Cancer is a leading cause of
death. Checkpoint inhibitors and
cytokines have been recently
successful treatments, but lab
results can take months.
Mathematical modelling can
accelerate the learning process.

Programmed cell death (PD-1)

* Binds to ligand (PD-L1)

* Inhibits T cell tumor response

» EXxpressed by tumor cells

* Anti-PD-1 treatment aims to
prevent interaction

Interleukin-27 (IL27)
* Pro and anti-tumor effects
* Promotes PD-1 complex

Objectives & hypotheses

Objective

» Successfully simulate the
Interactions between IL-27 and
anti-PD-1.

* Replicate experimental results

* Test for optimal dosage

Initial hypothesis

* The combination of these two
treatments can enhance the
efficacy

Methods & experimental

design

1. An interaction model Is created
showing the various interactions

of Importance between the
tumor and the treatment.
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Interaction model for IL-27 and anti-
PD-1 treatments

2. The interaction model Is used In
the creation of an equation.

3. Asimulation using the eguation
IS made to test if the model Is
accurate and will be compared
to the results by Zhu et al.
(2018); Fig 3.

4. Once the simulated model Is
confirmed tests on the effects of
varied dosing can be done to
determine an optimized dosage
of both treatments.

Expected results
» EXxpect that the simulated model
reflects experiment results by

Zhu. et al (2017)
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» Simulations provide a heatmap
of the most efficient treatment
prepared. Figure below shows
the simulated efficacy of a
combination treatment by Lal. et

al. (2017). High efficacy In red,
low In blue.
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* We plan to create a similar
heatmap but for the results of
IL-27 and anti-PD-1 treatments.
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Conclusion

Final hypothesis

* There Is an optimal dosage for
the combination of the IL-27
and anti-PD-1 treatments

When the heatmap gets created
it will provide Insight into how to
provide the most effective
treatment. This Is Important
because researchers can design
their future results with a more
effective model. The researchers
can also find a more cost-
effective treatment as the prices
for the treatments are expensive.
Modelling also produces results
much quicker than lab-based
experiments whereas testing a
treatment can take months.
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