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The subject invention provides a computational framework for designing optimum stoichiometry Originating College

and intermediate metabolic reaction steps for conversion between a source and target College of Engineering

metabolite. This a pathway design tool that optimizes the overall stoichiometry by exploring

exhaustive co-reactant/co-product combinations. The invention can identify non-intuitive Office of Technology Management Contact
solutions for driving forward thermodynamically unfavorable conversions. Apart from identifying Smith, Matthew

intervening reactions, this software also ranks the various identified designs based on factors mds126@psu.edu

like overall carbon/energy yield, network size and free energy of change. The invention also 814-863-1122

includes economic considerations implied by the prices of the reactant/product molecules.

Application & Market Utility

Existing procedures for de novo pathway design trace pathways connecting a single substrate
to a single product, however metabolic conversions do not generally involve linear paths from
substrate to product. Therefore, there is a need for a computational procedure that can take
into account all the factors acting behind the complex metabolic reactions leading to formation
of products. This invention will be used to engineer optimal pathways for harnessing metabolic
machinery to convert feedstock substrates to a growing range of products.

Next Steps

Seeking research collaboration and licensing opportunities.
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Invent Penn State is a Commonwealth-wide initiative to spur economic Penn State is an equal opportunity, affirmative action employer, and is
development, job creation, and student career success. Invent Penn State blends committed to providing employment opportunities to all qualified applicants
entrepreneurship-focused academic programs, business startup training and without regard to race, color, religion, age, sex, sexual orientation, gender
incubation, funding for commercialization, and university-community identity, national origin, disability or protected veteran status.
collaborations to facilitate the challenging process of turning research discoveries

into valuable products and services that can benefit Pennsylvanians and

humankind. Learn more at invent.psu.edu.
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