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ABSTRACT
A valuable approach to synthetic biology is
identifying desirable phenotypes in microorganisms and developing genome and protein
engineering tools to understand, control, and
enhance these traits. The widespread adoption of type II CRISPR-Cas9 systems for genome editing has accelerated this approach
by making less genetically tractable organisms more accessible. Toward this end, we
have designed new synthetic RNA polymerase III promoters for guide RNA expression
that enables efficient CRISPR-Cas9 genome
editing in non-conventional yeasts. New genome editing tools, including genome-wide
disruption libraries, standardized genome
integration sites, and CRISPR-activation/
interference systems for controlled gene regulation have allowed us to rapidly engineer
and study the metabolisms of the yeast Kluyveromyces marxianus and Yarrowia lipolytica.
We targeted thermotolerant K. marxianus

because it has a natural capacity to uptake
and convert a wide range of C5, C6, and C12
carbon sources into ester-based flavor and
fragrance compounds at high rates. The oleaginous yeast Y. lipolytica is a valuable host
for the synthesis of lipid-based compounds
because it can effectively convert low cost
carbon sources into triacylglycerides and
other lipids. In this seminar, we describe the
development of genome engineering tools
for nonconventional yeasts
and their application in understanding high flux ester
biosynthesis in K.
marxianus and oleochemical production in Y. lipolytica.
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