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Phenylpropanoi@-diphenols accumulate in tissues of many plants, functioning as
defensive molecules and antioxidants. Red clover leaves accumulate high levels-of two
diphenols, phasalic acid [2-(caffeoyl)-L-malate, see Fig. 1] and clovamidke(caffeoyl)-L-

DOPA]. In red clover, post-harvest oxidation of thes#iphenols ta-quinones by an

endogenous polyphenol oxidase (PPO) prevents breakdown of forage protein during storage.
Agronomically important forages like alfalfa lack both PPO eutliphenols. Consequently,
breakdown of their protein upon harvest and storage results in economic losses ($100 million/yr)
and release of excess nitrogen into the environment. Understanding how red clover is able to
synthesize and accumulataliphenols will help in development of forages that take advantage

of this natural system of protein protection. T I
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caffeoyl orp-coumaroyl moieties to malate, but not
shikimate, as predicted by the pathways in Fig. 1. We are currently carrying out more detailed
analyses of HCT2 enzyme activity and testing its in vivo function by overexpression in alfalfa
and RNAI in red clover. We are also characterizing a red cjeeeumaroyl 3-hydroxylase
(C3H, CYP98A44A) to understand its role in phasalic acid biosynthesis. We plan to use similar
approaches to understand clovamide biosynthesis in red clover.



