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Project Goals: Enable rational engineering of the promising biofuel producer Zymomonas
mobilis by establishing CRISPR interference (CRISPRI) for gene function discovery in this
non-model organism.

The Alphaproteobacterium Zymomonas mobilis is a promising biofuel producer due to its
streamlined glycolytic conversion of sugar to ethanol. However, rational engineering of Z. mobilis
for production of advanced biofuels, such as isobutanol, is hindered by an incomplete
understanding of Z. mobilis gene functions, particularly those involved in metabolism and alcohol
stress. Furthermore, essential genes are linked to many of the industrially desirable attributes of Z.
mobilis, requiring the use of advanced genetic techniques to preserve cell viability upon
manipulation of such genes. CRISPR interference (CRISPRI) is a method which allows for
assessment of all genes, including essential genes. In CRISPRI, precise gene knockdown is
achieved by a programmable guide RNA complexed with a catalytically inactive Cas9 protein to
block transcription of a complementary DNA target. CRISPRI is both inducible and titratable,
enabling assessment of essential genes via temporal regulation and precise control over
knockdown strength to reveal phenotypes while maintaining viability. Here, we report a high-
efficacy Z. mobilis CRISPRI system and demonstrate its utility through knockdown of genes that
are essential for growth, required for the uniquely efficient ethanologenic metabolism of Z.
mobilis, or involved in isobutanol tolerance. Our Z. mobilis CRISPRi system paves a
straightforward path to gene function discovery which can be used to improve rational engineering
efforts for increased biofuel production by this non-model organism.
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