Development and integration of the WinBUGS I B M s

connector in the DDMOoRe Interoperability
Framework and synthetic biology

Cristiana Larizza?, Elisa Borella?, Lorenzo Pasotti!, Gareth Smith?, Richard Kaye?, d dm

Paolo Magni? MONE

IDepartment of Electrical, Computer and Biomedical Engineering, Via Ferrata 5, Pavia 27100 (Italy),
’Cyprotex Discovery Ltd, 15 Beech Lane, Macclesfield, Cheshire SK10 2R (UK), 3Mango Solutions, 14 Greville St, London ECIN 8SB (UK)
Primary contact: elisa.borella02@ateneopv.it

BACKGROUND AND OBIJECTIVES.

The DDMoRe Interoperability Framework [1] is an integrated infrastructure to enable efficient exchange and integration of models across modelling
languages and tools. This platform is built on the Pharmacometrics Markup Language (PharmML) [2], a tool-independent standard language for PK/PD
model representation, designed to facilitate the translation and execution of user-specified models into target languages and tools. The objective of our
work is to develop and test a connector integrating WinBUGS [3] in the DDMoRe Interoperability Framework. The connector allows the user to perform all
the steps of a WinBUGS model execution: PharmML-to-WinBUGS model translation, WinBUGS run, generation and retrieval of the desired output.

DDMoRe Interoperability Framework: platform overview

New model-specifying languages Environment for model retrieval, encoding and task execution
A «user language» (MDL) and a «computer language» Users can implement complex and fully interoperable workflows via standardized model and output definitions.
(PharmML).
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Development of a WinBUGS connector
Workflow example: Perform a Bayesian estimation task for a PK-PD model (Rocchetti et New tools: .
al., 2013 [4]), available in the Model Repository " A Java-bassecc)j t°;_’|' for Sta“.dard'ZEd
(http://repository.ddmore.eu/model/DDMODELO0000008), output (SO) file creation was
DOSE DOSE o . L. developed using lib-PharmML-SO
(cytotoxic)  (antiangiogenic) describing the tumor growth inhibition of a combination therapy.
Oral administration IP administration . [2].
Priors were added for the two model parameters ICy; coygo and CV. « A connector via different shell

scripts responsible for: preparing
inputs, invoking the  tool,
monitoring the progress of the
processing and retrieving results
from execution.
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* Time-dependent categorical and
continuous covariates (NEW)

" Piecewise functions(NEW)

" Correlation matrix (NEW)

" Prior distributions (NEW)

= Estimation task

PharmML 0.8, WinBugs 1.4.3, BlackBox 1.5, PKPD Model Library 1.2, the WBDiff and WBDev interfaces and Java Libraries, previously described in [5], were used.
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lterations N =2000 Bandwidth = 0.1067

1. Empirical mean and standard deviation for each wvariable,
plus standard error of the mean:

Mean SDh MNaive SE Time-series SE
[ 0.3063 0.04636 0.0005985 0. 0006095
IC50COMBO[1] 6.8864 0.57360 0.0074052 0. 0084352

2. quantiles for each wvariable:

2. 5% 25% 50% 75% 97.5%
v 0.2203 0.2723 0.3053 0.3413 0.3914
IC50coMBO[1] 6.0370 6.3880 6.8285 7.3603 7.9340

e Time to Event models




