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BVTE—BMICRONDRIETHD, D ELIE, FEBERMIC, T, EUHREERILEGEME TEITTHEER
bhd, — AT, BREMEATOZELICEL T, +0EABELNEINTODEFE LD TK ATRAZEIERIGIC
B DEEREE DR, Bt EZEBL T ERABDHEERI=VFDEACH-L_LOHRADBIHLGE
[CLDFRILEYVDOIELNEATFINS KRR TIERFIZ. RIRE Aspergillus novofumigatus DEET HTSER
B3 Y2 by (THX) Z£4K neosartorin [CEB L. ZDOXE SRR ROAERZHIEL -,

AMEIZHKILL., T4, A novofumigatus D%/ L2 neosartorin DESBUEGEFE BEFITRAFI)ER
HeEEDIT, BIEFRIEEREZELC T, HTELESHIRIRZIRIBL TS (Org. Lett. 2018, 20, 7197) . KR TIE.
FIARETEE S RERICEDE. neosartorin DEEA 1=y T#H5 blennolide A %5 TN blennolide C DA & B
ZEBERIE Aspergillus oryzae |ITTBERT 5 &R AT, TOFHER. 12 BIEFEEATLHILTRIEEYN
AEINDIEEHRTHEELIC, HIFEMILESE NsrQ A THX BROBRIZEELRENEZR-TIEERHL
f=o SBIZ, FEEEERF AL V= in vitro DRERZ RS 52 E T, NsrQ DI HERERRTZ 1T, THX B R ALIZEE
HDRICHIEEIRIET HIZE 571z (Org. Lett. 2020, in press) .
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Heterodimerization is a reaction in which two different molecules are hybridized to provide a new compound,
which is widely seen in natural product biosynthesis. Most of the heterodimerization reactions apparently occur
nonenzymatically and unintentionally. On the other hand, enzymatic heterodimerizations have been poorly
understood, and therefore, characterization and bioengineering of the enzymes involved in the
heterodimerization processes could lead to the production of novel molecules by introducing unnatural
monomeric units or dimerization modes. In this study, we focused on the tetrahydroxanthone (THX) dimer
neosartorin produced by a fungus Aspergillus novofumigatus, and sought to completely elucidate the
biosynthetic pathway of the compound.

Previously, we have identified the biosynthetic gene cluster of neosartorin in the genome of A. novofumigatus,
and predicted its biosynthetic pathway through gene deletion experiments (Org. Lett. 2018, 20, 7197). Here we
initially sought to reconstitute the biosynthesis of the monomeric units of neosartorin, blennolides A and C,
based on the predicted pathway in a heterologous fungus Aspergillus oryzae. As a result, we have successfully
achieved the total biosynthesis of the two compounds by introducing 12 biosynthetic genes and revealed that
an unusual isomerase NsrQ plays a critical role in the THX skeleton formation. We have also performed in vitro
enzymatic reactions using purified enzymes and characterized the function of NsrQ in detail, leading to the
proposal of the reaction mechanism to afford the THX architecture (Org. Lett. 2020, in press).

We are currently performing biosynthetic studies on other THX natural products and aim to understand the
mechanism behind the diversity generation of fungal THXs and to create artificial metabolic pathways to
synthesize unnatural and useful natural product analogs.




