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Terpenoids are diverse natural products used as pharmaceuticals, antimicrobial agents, fragrances, and flavors.
Isolation of valuable terpenoids has been hampered by low yield from producing organisms and stereochemistry
required for chemical synthesis. Therefore, for enhanced production of terpenoids the development of microbial
platform has been a key approach. Thus, the main objective of present study was to develop a terpenoid producing hots
platform.

Streptomyces reveromyceticus SN-593 has a potential to produce 1 g/L of polyketide compound reveromycin and 0.7
g/L of polyketide-terpenoid hybrid compound furaquinocin. From high production potential of S. reveromyceticus SN-
593, we speculated sufficient supply of primary precursor (acetyl-CoA and malonyl-CoA) that can be utilized to develop
terpenoid producing host platform. In order to boost the carbon flow towards terpenoid biosynthesis, a clean host
platform was developed by disrupting competing secondary metabolites (reveromycin and furaquinocin). Moreover, a
key regulator (Fur22) was used to construct a system for coordinated expression between mevalonate gene cluster and
target terpenoid synthase genes. The next step was selection of an optimum promoter for fur22 gene expression. Initially
we assumed that a strong promoter should induce high expression of fur22 gene. We selected promoters of highly
expressed genes from RNA-seq analysis at day 1 and 2. However, a strong promoter could not successfully support
furaquinocin production. Then we decided to use a stage specific promoter with relatively high expression at late growth
phase. To understand a growth stage specific profile of protein expression, we performed a 2-D gel electrophoresis
analysis from day 2, 3, 4, and 5 of culture. We observed various expression patterns from 26 identified spots and
classified them into different expression profiles.

A heat map was constructed to depict increased or decreased expression level as compared to control. Later, gene in-
formation for each spots was retrieved from our genomic database. The selected promoters were evaluated for terpenoid
production by introducing farnesyl pyrophosphate synthase (fpps) from chicken and botryococcene synthase (ss//-ssi3)
genes from Botryococcus braunii. Contrary to our expectation, we found that terpenoid production was not influenced

by expression pattern of late growth phase promoters. The promoters of genes related to primary metabolism resulted



in significant terpenoid production. We obtained about 0.3 g/L (212 20 mg/L botryococcene, 98 12 mg/L squalene)
terpenoid yield that is higher than the previous reports from Saccharomyces cerevisiae and Rhodobacter capsulatus. In
conclusion, promoter selection for synchronized expression between primary metabolism and fur22 along with coordi-
nated expression between mevalonate gene cluster and target terpene cyclases is crucial for high terpenoid production
platform. Additionally, to expand available microbial platforms for valuable terpenoids, we screened high squalene
producing marine thraustochytrids and identified 14 novel squalene-producing strains. These thraustochytrids producing
valuable compounds from scratch provide alternative production platform as well as a solution for environmental pollu-

tion.
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