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Abstract

Rhodosporidium toruloides I1s an Ideal
chassis for valorizing lignocellulosic
biomass, with substantial malonyl-CoA pools
and the ability to co-utilize multiple carbon
sources’. Here, we engineer the yeast to
better utilize the lignin portion of biomass by
manipulating its native  p-Coumarate
consumption pathway. We explore
production of six p-Coumarate-derived
compounds and obtain significant titers for
many (6.7 g/L PCA, 4.6 g/L 4HBA, and 0.4
g/L PDC). Finally, we employ Tolerance
Adaptive Laboratory Evolution (TALE) to
enable robust growth of R. toruloides in 20

Deleting Key Steps in Pathway

Employing CRISPR-Cas9? to delete 12623,
12923 enables conversion of p-Coumarate
into 6.7 £ 2.2 g/L PCA or 4.6 £ 0.1 4HBA
respectively in minimal media
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Growth of A12923 in Ensiled Sorghum
Hydrolysate produces 1.3 £ 0.1 g/L 4HBA

p-Coumarate Adaptation
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Adapted strains grow much better than WT,
easily tolerating 20 g/L p-Coumarate
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Enhancing Substrate Availability

In  general, p-Coumaroyl-CoA based
pathways failed, possibly due to localization
iIn the peroxisome

Moving fist step in p-Coumarate out of
peroxisome by deleting PTS’s

12555: 16635
..SVYEEKPRAK L™ . LYTKAEGKAR

AKL*

Conclusions & Future Work
* High titers of PCA (6.7 g/L), 4HBA (4.6
g/L) were recovered from R. toruloides.
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toruloides (in black) and engineered
pathways (in color). Completed gene
deletions are highlighted in red.

WT Rhodo could be producing, & subsequently
cleaving, resveratrol
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