~Retrosynthesis of All Available Pathways to Microbial Production of Precursors to Target Chemicals Based Sanda, ..

on Chemical Separation Characteristics aboratories

Leanne S. Whitmore!?, Anthe George'* & Corey M. Hudson'
1Sandia National Labs, Livermore, CA, 2Joint BioEnergy Institute, Emeryville, CA

Abstract

Biological production of target chemicals is often constrained by the relative ease/difficulty of separating the chemical of interest from the bioreactor. In practice, chemicals that cannot be easily separated create inefficiencies in production that limit the
viability of biological routes to production. In many cases it may be advantageous to prefer limiting the steps in biological production of material before it reaches the target chemical, in order to more easily separate material of interest from the general
bioreactor substrate. In this work we use our previously reported RetSynth tool to characterize trade-offs in separation between purely biological and hybrid bio/chemical routes to synthesis of target chemicals. We define up an optimization protocol
using boiling point and solubility of chemical intermediates as a proxy for separability of chemical from a liquid substrate. The RetSynth tool provides six combined biological and chemical reaction databases, with tens of thousands of biological reactions
and millions of chemical reactions. This tool allows us to characterize and optimize production using differential halting, enzyme addition and hybrid routes to production. We report work characterizing alcohols, an important class of chemicals for both
Spark Ignition and Mixed Compression Controlled Ignition. There are many alcohols that have the potential to be produced biologically. We demonstrate under what conditions strictly biological vs. hybrid routes to approaches to production are optimal
and define a strategy for ranking paths to production more generally.
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