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H Studies on the physiological roles of free N-glycans on tomato fruit maturation
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We reported that the amount of high-mannose type free N-glycans increased significantly in accordance with
the fruit ripening, while total endo-B-N-acetylglucosaminidase (ENGase) activities in tomato fruits did not
significantly vary with ripening process. Furthermore, the structural analysis of high-mannose type N-glycans
linked to matured glycoproteins revealed that the amount and structural features of high-mannose type
N-glycans linked to glycoproteins could not account for those of free N-glycans occurring immature red tomato
fruits, suggesting that endogenous substrate for tomato ENGase may be misfolded glycoprotein accumulated in
the cytosol. On the other hand, during structural analysis of high-mannose type N-glycans linked to
glycoproteins, we also analyzed plant complex type N-glycans to see the occurrence ratio of high-mannose type
to plant complex type in red mature tomato fruits. Predominant occurrence of complex type N-glycans in
tomato glycoproteins was observed. The occurrence of these plant complex type N-glycans as a major
component, suggest clearly that majority of N-glycans linked tomato glycoproteins may be exposed on the
surface of protein molecules and fully processed by the processing a-mannosidases and glycosyltransferases.

A database research (NCBI nucleotide BLAST) based on the rice ENGase (endo-OS) gene resulted in the
identification of a putative ENGase gene (BT013932) in the tomato genome. Construction of expression
plasmid in E. coli was prepared, then recombinant proteins were extracted and enzyme activity was measured.
Significant enzymatic activity was found in supernatant of the lysate, indicating that BT013932 gene encodes a
tomato ENGase (Endo-LE). While molecular weight of recombinant protein was not agreed with putative size,
recombinant proteins showed same characteristics as native ENGase. To reveal changes in expression of
Endo-LE gene during fruit maturation, we analyzed the amount of mRNA for Endo-LE in tomato fruits
maturing. The expression of mRNA for Endo-LE in the tomato fruits did not vary significantly with the
ripening process, indicating that biosynthesis rate of Endo-LE is basically maintained at a certain level through
tomato fruit ripening. Therefore, the significant increase of high-mannose type free N-glycans at the late stage
of fruit ripening must be due to increase of endogenous substrates or to a reduction in the degradation rate of
free N-glycans by the cytosolic a-mannosidase.

We also tried to generate transgenic tomato plants with sense (over-expression) or antisense (knock-down)
Endo-LE genes for the purpose of directly elucidating physiological roles of free N-glycans accumulation and
metabolism. Frequency of explants forming calli with ENGase-S (over-expression) was almost same as
described previous paper. However, independent rooted plants were not obtained enough. A lot of elongated
shoots aged early and died before rooting when shoots were transferred to root induction medium. This
observation suggests that the timing of transferring to root induction medium was late because of unskilled
technique or over-expression of ENGase promotes aging. For generating knock-down transgenic plants,
explants did not generate enough calli, only one quarter of explants generated calli, and then no rooted plant
was obtained. This fact supports our hypothesis which suppression of ENGase activities by antisense
expression brings somewhat aberrant morphology to regenerate.
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