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Complex lignin composition identified in leaf tissues of the Canary Island date palm 
Unprecedented range of monolignol conjugates used in the lignification of Canary Island date palm leaf tissue. 
The Science 
We showed that Canary Island date palm (Phoenix canariensis) lignification uses an unprecedented range of monolignol conjugates, the distribution of which varies depending on the tissue region, indicating that they may play specific roles in the cell walls in these tissues and/or in the plant’s defense system.

The Impact 
[bookmark: _GoBack]Understanding the plasticity of lignin biosynthesis, including identifying which monolignol conjugates are used in lignification in the wide variety of plant species available in nature, enables lignin valorization, both through extraction of naturally-occurring components and of compounds that have been engineered into bioenergy crops. 

Summary 
Here we show that the lignins in the cell walls of the leaf-base tissue regions from the Canary Island date palm have some of the most complex compositions reported to date. These lignins derive from the traditional monolignols and an array of monolignol (ML) conjugates (ML-acetate, ML-benzoate, ML-p-hydroxybenzoate, ML-p-coumarate, ML-vanillate, and ML-ferulate). These ML conjugates are not evenly distributed throughout the tissue regions of the leaf base but show some tissue region specificity. Most notable are the higher levels of ML-p-coumarate in lignins from the outer tissue region and ML-benzoate in lignins from the inner tissue region. To our knowledge, this is the first plant species that has been shown to contain ML-benzoate and ML-vanillate incorporated into its lignin. The discovery of ML-benzoate and ML-vanillate incorporation into lignin further expands the growing list of carboxylic acids known to acylate monolignols via their γ-hydroxyl groups and that have been confirmed in planta to participate in cell wall lignification. The presence of so many different monolignol conjugates further demonstrates the plasticity of lignification, the diversity of lignin subunits, and the chemical complexity of the lignin polymer, but also enhances our ability to derive value from lignins.
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