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Activation of cryptic secondary metabolite biosynthesis in cultured plant cells through the
epigenome modification: discovery of a novel biosynthetic enzyme for rare chlorogenic acids
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Utilization of plant cell cultures for high-value secondary metabolite production has received considerable
attention for several decades. Undifferentiated plant cells, however, often exhibit severe decrease in the
biosynthetic levels of the target compounds. We recently discovered that the treatment of plant cells with an
inhibitor of histone deacetylase (HDAC), one of the epigenetic modifiers, can activate cryptic secondary
metabolite biosynthesis using cultured cells of bamboo (Bambusa multiplex; Bm) as a model system. Treatment
of Bm cells with an HDAC inhibitor, suberoyl bis-hydroxamic acid (SBHA), strongly induced the biosynthesis
of rare chlorogenic acids, 3-O-p-coumaroyl- and 3-O-feruloylquinic acids. Through the native enzyme
purification from the SBHA-treated Bm cells, we identified the novel acyltransferase (BmHQT1) that catalyzes
the regio-specific 3-O-acylation of quinic acid using hydroxycinnamoyl-CoAs as acyl-donors. Transcript levels
of BmHQTI markedly increased in Bm cells cultured in the presence of SBHA. Moreover, elevated acetylation
levels of histone H3 were observed in the coding region of BmHQTI. The results first demonstrate the utility of

HDAC inhibitors for activation of cryptic secondary metabolite biosynthesis in plant cell cultures.
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