SUPPLEMENTARY INFORMATION

DETAILED INSTRUCTIONS ON SETTING UP THE COPASI| GUI FOR PROFILE LIKELIHOOD

CALCULATIONS
1) Perform parameter estimations using COPASI.

a. Configure the ‘Parameter Estimation’ task as shown in Figure S1.

b. Map variables to experimental data file (Figure S2). Example data file is shown in
‘Data.txt’.

c. Define areport to collect the parameter estimates and SSR values (Figure S3 and S4)
Create a repeat item in the scan task to perform multiple parameter estimations as per
the instructions in Figure S5. The output should be a parameter estimation results file.
The absolute path to this file can be used as input to the keyword argument
"result files’ ofthepydentify.Multi Profile Likelihoods class.

e. To speed the estimation process, several identical COPASI files can be setup with
different report file names and run simultaneously. These data files can be placed in a
subfolder on their own and the absolute path to this folder can be used as input to the
results dir keyword argument of the pydentify.Multi Profile Likelihoods
class.
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Figure S1: Configure COPASI for parameter estimation. 1) Choose estimated variables from the list
given by pressing the COPASI icon by the ‘Object’ box. Select ‘Randomize Start Values’. 2) Choose

upper and lower boundaries for the optimization of each parameter; 3) pick a global optimization

algorithm and set optimization parameters for that algorithm (algorithm details are in the COPASI
manual).
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Figure S2: Mapping data to variables. Click the ‘Experimental Data’ button, then the green
cross to select a data file and map variables to experimental data.
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Figure S3: Create new report. Go to ‘Output Specifications’ then ‘Report
Templates’. Select ‘New’ name the report.



G ator_PL - COPASI 4,16 (Build 104) C:/Users/.../Repressalator_demo/Represilator_PL.cps —

Fi A Window Help

J = = n@- Y4 ES S?S' =i | Concentrations v

Compartments (1]
Species (8]
Reactions (12)
Global Quantities (16)
Events (0}
Parameter Overview
Parameter Sets (0)
Mathematical
Diagrams
v Tasks
Steady-5State
Stoichiometric Analysis
Time Course
Metabolic Control Analysis
Lyapunov Exponents
Time Scale Separation Analysi
Cross Section
Parameter Scan
Optimization
Parameter Estimation
Sensitivities
Linear Noise Approximation
v Output Specifications
Plots (3)
“ Report Templates (10)
Elementary Flux Modes
Linear Moise Approximatic
Lyapunov Exponents
Metabolic Control Analysi
Optimization
Pararmeter Estimation
PE
£ >

-~

Name |PE

Task |Time-Course

Comment

Separator
Advanced =
Delete
Up
Down

Title Row

Commit

Table Header Body Footer

(& Select Items

Values[alphal].InitialValue
Values[alphal.InitialValue

Values[average mRMA life timel.InitialValue
Values[betal.InitialValue
Values[k_tll.InitialValue
Values[kd_mRMALInitialValue
Values[kd_prot].InitialValue

Values[mRMA half life].InitialValue

Values[n].InitialValue
Values[protein half lifel.InitialValue
Values[tps_activel.InitialValue
Values(tps_reprlInitialValue
Values[translation efficiency].InitialValue
[Lacl mRNA]_D

[Lacl protein]_0

[TetR mRNALD

[TetR protein] 0

[l mRMALD

[cl protein] 0

TaskList[Parameter Estimation].(Problem)Parameter Estimation.Best Valu

Revert Copy Mew Del

Figure S4: A) Click the ‘Iltem’ button and select all the parameters you are
estimating. Click okay, then select the ‘Item’ button again and add the SSR
value to the report. To do this, click the ‘expert mode’ box and navigate to
COPASI -> Root -> Tasklist[] -> Parameter Estimation -> Parameter Estimation ->
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2) Make a copy of your COPASI file and put it in a subdirectory with the data files used for
estimation. Ensure no other text files are present in this directory.
3) Rename your reactions v1,...,vp for i = 1 to number of parameters (p) (Figure S6). This is a
requirement if you are estimating local parameters (i.e. those not defined in the global variables).
4) Create a new report from COPASI’s ‘output specifications’. Name it ‘LikelihoodProfile’ as shown in
Figure S7). This time the report should contain two items, a single arbitrary estimated parameter
and the SSR (best value) (SSR location described in Figure S4B)
5) Set up the parameter estimation task as shown in Figure S8.
6) Set up the scan task as shown in Figure S9.
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Figure S5: Configure scan task to run multiple parameter estimations. Select ‘Repeat’
from drop down list labelled ‘New scan item’ and click create. Choose number of
parameter estimations runs, set Task to ‘Parameter Estimation’, use the report template
defined in Figure S4 to collect the results and press ‘Run’
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Figure S6: Relabel reaction names
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Figure S7: Define a report to collect results. Name it ‘LikelihoodProfile’
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Figure S8: Set up the parameter estimation task. Uncheck the ‘Randomize Start Values’ and ‘update model’
boxes. Set the method to Hooke & Jeeves with default parameter values for the algorithm. Double check
observable variables are still mapped to experimental data.
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Figure S9: Set up the scan task. Create a scan item and choose any estimated parameter. Check the
‘logarithmic’ box and select ‘Parameter Estimation’ as the task. Use the ‘LikelihoodProfile’ report template
defined earlier by clicking the ‘Report’ button. Name it anything and uncheck both ‘Append’ and ‘Confirm
Overwrite’ boxes. Click ‘OK’ and check the ‘executable’ box in the top right hand corner to enable running
this task using command line COPASI (CopasiSE).



