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Societal Impacts Project Objectives & Methods
* Paradigm change in medical practice: e Master complexity of biochemical computation

personalized medicine and “theranostics” and biochemical programming on four fronts:
* Convergence of diagnosis and therapy: new role 1. Compiling behavior specifications to

of biomarkers biochemical reactions
* Synthetic biology provides new opportunities 2. Using chemical reaction networks (CRNs) as

programming language

- 3. Biochemical biosensor program
TEChnOIOglcal Challenges implementation in microfluidic reactors

« Reliability of synthetic biological biosensor 4. Formal methods for biochemical system design

systems in clinical context
* Unconventionality of biochemical computation:

stochastic, continuous-time, poorly insulated in e AN Lw/_
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 Automation of biochemical system design: T 1

asynchronous approach, signal integrity and O+PL  Buffer

modularity in the presence of undesirable global

interference, reusing molecular species ] s W - Al o i#y'fx'»sv-.‘n{'."
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Biomolecular problem to solve Abstract logic function Biochemical programming Microfluidic assembly Functional protosensor

Discrete & insulated Molecular input signals
microscale entities
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Pathology Molecular Temporal logic specifications
Biomarkers

Enzyme2

Enzyme1
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Automated design & implementation
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HSim BIOCHAM
Realistic model prediction Optimization & Model checking
Hybrid entity centered/SSA 4‘ Sensitivity/Robustness analysis
GIuONe LacOH GIuNOX automaton and ODE simulator Robust beHavior Temporal logic specifications

*  window
: ¢(t1,t2)= G(time<t1A[Fluorescencel<a)AG(time>t2A[Fluorescence]>b)At1>cAt2<dAt2-t1<e
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Silicell Maker

Automated implementation of logic function
from parts and devices mined in biological networks
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