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We have successfully constructed a system for fermentative production by E. coli cells for reticuline, which is an important
intermediate of isoquinoline alkaloids, and aporphine alkaloid (magnoflorine), which is a major isoquinoline alkaloid. Therefore,
we improved the production efficiency by optimizing the biosynthetic pathways and examining the culture conditions.

In reticuline biosynthesis, it became clear that the supply of the methyl donor necessary for the three-step methyl group
transfer reaction is rate-limiting. Because the methyl donor SAM is very expensive, it is difficult to add to the medium.
Therefore, as a result of examining the addition of inexpensive methionine to the medium, it succeeded in producing 213 mg/L
reticuline.

Furthermore, the alkaloid production system we constructed uses plasmids for the expression of biosynthetic enzymes and has
problems with stability. Therefore, for more stable and highly efficient alkaloid fermentation production, alkaloid biosynthetic
pathway was inserted into the genome, and a genome insertion type production system was constructed. With reticuline as the
target compound, an E. coli strain with high tyrosine production was constructed first. The genomic insertion type strain
produced 4.4 g/L (24 mM) of tyrosine approximately five times as compared with the conventional plasmid type strain. In
addition, tyrosine hydroxylase, its coenzyme BH4 synthetic genes (guanosine triphosphate cyclohydrolase |1 .
6-pyruvoyltetrahydropterin  synthase . sepiapterin reductase), two genes related to the BH4 regeneration system
(pterin-4a-carbinolamine dehydratase, dihydropteridine reductase), DOPA decarboxylase were inserted into the genome in an E.
coli strain with high tyrosine production. The strain produced 2.3 g/L (15.1 mM) of dopamine from glucose.

As a result of examining CYP80G2 expression system in magnoflorine fermentation production, it was revealed that
CYP80G2 in which the N-terminal amino acid was deleted and BMR (cytochrome P450 reductase) from Bacillus megaterium
was fused had high activity. By introducing the reticuline biosynthetic genes and the CYP80G2 expression system into a
tyrosine-producing E. coli strain, we succeeded in the production of corytuberine (magnoflorine precursor) from glucose.




