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Abstract:
[bookmark: _GoBack]In addition to being a vital component of proteins, phenylalanine is also a precursor of numerous aromatic primary and secondary metabolites with broad physiological functions. In plants phenylalanine has historically been thought to be synthesized exclusively within the plastids, as all genes for a complete pathway that proceeds via an arogenate intermediate within this organelle have been characterized. However, our recent results reveal the existence of a complementary extra-plastidial phenylalanine biosynthetic pathway that utilizes a phenylpyruvate intermediate. Using a reverse genetic approach and metabolic flux analysis, we found that a cytosolic chorismate mutase is responsible for synthesizing prephenate, thereby directing carbon flux towards cytosolic phenylalanine production. We also discovered that an alternative transcription start site of a known plastidial enzyme produces a functional cytosolic prephenate dehydratase that catalyzes the conversion of prephenate to phenylpyruvate, thus providing substrate for the final enzyme of the pathway, phenylpyruvate aminotransferase. Finally, we found that by proceeding via phenylpyruvate, rather than arogenate, this pathway intersects with tryptophan-dependent auxin biosynthesis, thus leading to unexpected implications for plant growth and development. 
