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Abstract

Plant glycoside hydrolase family 1 (GH1) B-glucosidases have been
implicated in several functions, including lignification. In phylogenetic analysis of
rice (Oryza sativa L.) GH1 .B-glucosidases, 0s4BGlul4, Os4BGlul6, and Os4BGlul8
grouped closely with known monolignol B-glucosidases, leading to the hypothesis that
they may release monolignols from their inactive glucosides. However, Os4BGlul4
lacks the conserved glutamate in the acid/base position found in other GH1 -
glucosidases, so it may not be active. An optimized Os4BGlul6é cDNA was
synthesized for expression of the protein in Pichia pastoris. Os4BGlul6é fusion
protein was purified from induced P. pastoris culture media by immobilized metal
affinity chromatography (IMAC) to yield a single prominent protein band on SDS-
PAGE analysis and strong B-glucosidase activity. In contrast, active Os4BGlul8 -
glucosidase fusion protein with N-terminal thioredoxin and Hiss tags was successfully
expressed and extracted from E. coli cells, and was purified by anion exchange
chromatography, hydrophobic interaction chromatography and IMAC. Os4BGlul6
and Os4BGlul8 hydrolyzed the monolignol glucosides coniferin, syringin, and p-
coumarol glucoside with much higher cétalytic efficiencies than other substrates.

By quantitative RT-PCR, highest Os4BGlul4 mRNA levels were detected in
seed, panicle and pollen. Os4BGlul6 was detected at highest levels in leaf from 4 to
10 weeks, endosperm and lemma, while Os4BGlul8 mRNA was most abundant in
vegetative tissues from 1 week to 4 weeks old and in pollen and lemma. These data
suggest a role for monolignol B-glucosidases in both vegetative and reproductive rice

tissues.





