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Rice (Oryza sativa L.), especially colored rice, synthesizes and contains a large
group of phenolic compounds, such as anthocyanins and other flavonoids, that have
shown nutritional benefits. The simple phenolic glycosides are sometimes acylated, to
form more complex compounds, such as pigments. In plants, one family of genes
encoding enzymes responsible for such acylation are known as serine
carboxypeptidase-like acyltransferase (SCPL-AT), which are able to transfer acyl
moieties from a 1—O—B—D—gtucose esters to acceptor substrates, including phenolic
compounds. Over the last two decades, some SCPL-ATs have been characterized in
Arabidopsis thaliana, Avena strigosa, Brassica napus, Delphinium grandiflorum, and
many others. As yet, the SCPL-AT genes in rice have not been clearly described. Here,
we sought to test genes encoding rice SCPL-AT to see whether the encoded enzymes
modify the phenolic compounds in vitro.

In silico analysis revealed that two putative rice SCPLs, OsSCPL2a and OsSCPL7,
are closely related to the known SCPL-AT from A. strieosa (SCPL1) and D. grandiflorum
(DgSCPL2). First, OsSCPL proteins were expressed in Pichia pastoris. The proteins were
purified by immobilized metal affinity chromatography (IMAC) resin bound to Ni,
excised from SDS-PAGE ¢els, and identified by liquid chromatography and tandem mass
spectrometry (LC/MS/MS). A 75 kDa protein from culture of P. pastoris induced to
express OsSCPL7 was identified as alcohol oxidase 1 (AOX1), a peroxisomal protein
that is not usually released to the medium. The AOX1 protein was found to convert
cyanidin-3-O-glucoside (Cy3G) to compounds that no longer exhibit absorbance in the
520 nm range, but absorb relatively strongly at 360 nm, as detected in ultra-high-
performance liquid chromatography (UHPLC).

On the other hand, the expression and purification of SCPL protein in E. coli
yielding a small amount of OsSCPL2a soluble protein after purification by Co*™-IMAC
resin and detected on LC/MS/MS analysis. After testing the semi-purified OsSCPL2a
protein in transglycosylation in reactions monitored by UHPLC, we found that
OsSCPL2a appeared to act as a hydrolase enzyme and specifically release 7-O-linked
glucose from flavonoids, instead of as an acyltransferase that acylates those flavonoid



glucosides. These results may indicate a new divergent role for SCPL proteins as
glycosidases, thereby improving our understanding of this gene family. However, to
obtain purer protein from which to make stronger conclusions, efforts should be made

to find a way to produce more soluble OsSCPL in the recombinant expression system.
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