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Summary

Vitis viniferacv Shiraz is a member of Vitaceae, one of thrgadri plant families in
which tartaric acid (TA) accumulates to significéatels. The accumulation of TA in
V. vinifera berry tissue is crucial for commercial wine makingreventing
discolouration and spoilage due to bacterial comtation. InV. viniferg TA is
biosynthesised via two pathway’s, the primary-asat® and secondary-glucose
precursor pathway'’s. Little is known regarding thezymes responsible for the
biosynthesis of TA with.-idonate dehydrogenase-idonate-5-dehydrogenase) the
only enzyme identified in the primary-ascorbatecpreor pathway. The results
presented in this study describe a bioinformatiprepch to the identification of
putative candidates for a 2-kebegluconate reductase (possessing 2-ketpHonate
reductase activity) and gluconate 5-dehydrogenaggested as being responsible for
the catalysis of the second steps of the primacgréasite and secondary-glucose
precursor pathway’s respectivelyln vitro biochemical characterisation of
recombinantly expressed proteins in conjunctiorwitvivo molecular analysis was

performed to support the candidates inclusion éréspective pathway’s.

Comparative analysis of thé viniferagenome with enzymes identified as catalysing
identical reactions in bacteria identified threendidate 2-ketam-gluconate
reductases,TC61548 TC59682 and TC55752 and three candidate gluconate 5-
dehydrogenase3$C52437 TC58004andTC55097(Gene Indices: Grape database).

All candidate genes were identified in immature rpecDNA except TC52437
therefore TC52437 was not pursued further. No active recombinanttgimowas
obtained for candidates TC61548, TC58004 and TCh56%netic analyses were
performed on purified samples of the recombinanb9&832 and TC55752 protein.
Optimal activity of recombinant TC59682 was obsdrat 35°C, pH 7.5. Activity
studies indicated the primary substrate of TC59%8Re 2-keta--gulonate (2KGA)
with a Km of 4.67mM. The Km for NADH was also detened as 0.77mM. A two-
step assay utilising the highly-specificdonate dehydrogenase indicateisionate is

a product of this reaction. The reversibility of 99682 was confirmed against
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idonate in the presence of NADat a rate 37-fold lower than the forward direatio
under identical conditions. Activity was also ohasat against ascorbate, the pathway
precursor, 8.9-fold lower than that observed agaH&A. Activity increased against
all tested substrates in the presence of coenzyaigP{H) as compared to NAD(H).
Candidate TC55752 showed activity against 2KGA asdorbate, 7.13-fold lower
and 1.82 fold higher than TC59682 in the presentecaenzyme NADPH

respectively.

QRT-PCR analysis of the candidate genes expressagrconducted in developing
vinifera cv Shiraz berries over the 2007-2008 season. Kpeession pattern of
TC59682 strongly coincided with the biosynthesis of TA bpvdevelopment.
TC55752’'sexpression pattern does not indicate involvement An biosynthesis.
Expression patterns diC61548 TC58004andTC55097suggest these candidates are
not involved in TA biosynthesis

Activity of extracted soluble enzymes from a subskethe sampled Shiraz berries
showed an increase in activity against 2KGA ovevetltjppment suggesting, as
recently shown withL-idonate dehydrogenase, the presence of the enzgtmanl

berry development.
The results presented in this study suggest TC5%682a role in the primary TA

biosynthetic pathway. Based upon primary substegvity TC59682 will be

annotated as a 2-ketegulonate reductase.
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