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SUPHANIDA WORAKAENSAI : HIGH-THROUGHPUT SCREENING USING DESIGNED
SURROGATES FOR FATTY ALDEHYDE REDUCTASE ENGINEERING. THESIS ADVISOR :
ASST. PROF. RUNG-YI LAl, Ph.D. 84 PP.
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Coenzyme engineering

Fatty alcohols are crucial industrial precursors majorly produced from fossil
fuels. However, long-term usage of fossil fuels generates substantial concerns about
fossil fuel depletion and global warming. Researchers used synthetic biology to
engineer microorganisms to produce fatty alcohols to overcome these issues. The last
step of fatty alcohol biosynthesis is to reduce a fatty aldehyde to the corresponding
fatty alcohol, which is catalyzed by fatty aldehyde reductase (FALR). To achieve higher
yields of fatty alcohol, improvement of FALR activity is one approach. The standard
assay to characterize FALR activity is to monitor NAD(P)H consumption by purified FALR
by UV-Vis spectroscopy at 340 nm. This is laborious and time-consuming, making it
unsuitable for high-throughput screening (HTS). This thesis developed the fatty
aldehyde surrogates for HTS of FALR. The surrogates of hexanal and octanal are T6
and T8, which contain a formyl thioester group. The surrogates were reduced by E. coli
YahK to generate formaldehyde. The resulting formaldehyde was derivatized by
Purpald to yield a purple adduct, which is simply observed by the naked eye or
quantified by UV-vis spectroscopy at 550 nm. To demonstrate the applicability of the
surrogates, | successfully applied the surrogate T6 to screen a YahK FALR library to

identify two variants with improved NADH specificities compared to YahK wild type
preferring NADPH.
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