
Worksheet 4: 
Computational modelling
and
Simulation 1


Aims of worksheet 4:
· To understand the process of computational modelling with time series data
· To understand the implications of modelling in breast cancer
· To understand the principles and outputs of computational simulations

The questions on this worksheet are based on the content of the “Computational modelling” and “Simulation 1” pages available at https://outreach/shinyapps.io/breastcancer/




Part I) Computational modelling in breast cancer development and treatment
What approach is generally used in systems biology? Give a brief description of this term:
																																				

Deterministic modelling uses:
a) Numbers of molecules
b) Molar concentration
c) Size of molecules

Ordinary differential equations conform to which rate law? What does this law state?
																																				

Briefly describe the effect of temperature on the rate of a reaction:
																																				

[image: ]In the plot below, draw and label a simplistic example of a reaction with enzymes, substrates, enzyme-substrate complexes and products (hint, look at the computational modelling page on the website):

Explain what is happening in the plot:
																																																																								
																																				
How can we validate computational models?
																																				

 Note three reasons why you think computational models might be favourable over laboratory experiments:
																																				
																																																																								





Part II) Simulation 1, computational modelling of Tamoxifen
Run the Tamoxifen simulation with the standard settings* and answer the following:
[bookmark: _GoBack]What is the peak concentration of Tamoxifen? At what time point does this occur and what is this state called?
																																				

What happens to the concentration of Oestrogen in the first 5 days? 
																																				

Change the Start time to 10 days:
What happens to the Oestrogen-receptor complex (Oestrogen+Receptor) shortly after day 10? Why do think this happens?
																																																																								
What effect does this have on the free Oestrogen?
																																				

If Oestrogen binding to the Receptor initiates a pathway, what do you think happens to the pathway after Tamoxifen is added? 
																																				

Increase the dose to 30mg/ml:
What effect does this have on the concentration of free Receptor and why?
																																				

Define the following:
K-1:							
K1:							
K2:							
Part III) Simulation 1, computational modelling of Everolimus
Run the Everolimus simulation with the standard settings* and answer the following:
At what time to all elements reach steady state?
																																				

Briefly describe what happens to the amount of active mTOR within the first 10 days:
																																				

Change the interval to 5 days:
What happens to the elements in the system? Why do you think this happens? 
																																																																								


Given the following values, calculate RDmTOR to two decimal places:

RD = 750
mTOR = 600
K-1 = 1
K1 = 4
K2 = 500



RDmTOR = 


Increase the dose to 50, 100, 500 and 1000:
Does the concentration of Active mTOR ever reach 0? Briefly describe what happens to Active mTOR at each dose:
																																																																								
																								
												
* Standard settings are start time = 1, interval = 1, and dose = 20 for Tamoxifen, dose = 10 for Everolimus.
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