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Motivation
• Increase efficiency of both fuels and engines thereby decreasing the use of petroleum; specifically we aim to discover novel biofuels

with the properties that will enhance the performance of the next generation fuels

• Properties that determine how a compound will perform include Research Octane Number (RON) and Reid Vapor Pressure (RVP)

• Also it is necessary to have successful and efficient biological production of the biofuel candidates in chassis microbial organisms

• These tasks are time inefficient and costly to perform on a large set of potential biofuel candidates, a suite of computational tools
including, BioCompoundML/FeatureCreature, equation state models (EOS) and RetSynth were built to rapidly screen large sets of
compounds for optimum fuel properties and to obtain production pathways for each compound

BioCompoundML/FeatureCreature
The machine learning classification algorithm Random Forest was used by BioCompoundML to predict whether a compound has a
high or low RON value. Additionally, using the interpretability algorithm local interpretable model agnostic explainability (LIME)
FeatureCreature can describe why a molecule has a low or high RON prediction.
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Predicted RON results for compounds which we were then able to validate. High RON
is designated to be above 94.4.

Equation of state (EOS) n

Group contribution method
RetSynth
RetSynth uses a linear programming algorithm to identify the minimal number of reaction/enzyme steps from a constructed metabolic
database that are needed to achieve production of a biofuel candidate in a specified chassis organism.
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Red indicates that substructure of the compound lead to prediction of high RON
while blue indicates that substructure lead to prediction of low RON.
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Impact
• BiocompoundML/FeatureCreature gives insight into molecular behavior and guides decision making

• EOS modeling enables determination of the value proposition of different molecules

• RetSynth establishes viability of target molecule production

Optimal
pathways to
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Escherichia coli
K-12. Red
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compound.
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