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The purpose of this study is to understand the role of tonoplast on the CAM photosynthesis
mechanism, In other words, the effects of high night temperature on the metabolism properties of the two
kinds of crassulacean acid metabolism (CAM) plants, K. pinnata and pineapple were studied.

Under a fixed day-temperature condition of 30°C, the CO, exchange rate decreased in both species,
and K. pinnata completely lost nocturnal CO; uptake under a high night temperature (30/37°C in
day/night) condition (HNT) with the increase of the night temperature. Diurnal changes of ten kinds of
metabolites were investigated under HNT. Pineapple accumulated a large amount of nocturnal malate
under HNT, but X. pinnata did not. Four kinds of hexose-phosphate (hexose-P) were accunmlated at the
same levels during the day/night cycle under HNT in both plant species. Nocturnal accumulation of
oxaloacetate (OAA) was observed but phosphoenolpyruvate (PEP) was kept at a high level both in day
and night under HINT in both plant species. The concentrations of malate required for 50% inhibition of
the activities of day and night forms of PEP carboxylase {PEPC) from the pineapple leaves were 1.2 and
0.7 mM, respectively, whereas those from the K. pinata leaves were 3.7 and 2.0 mM,, respectively. In both
plants, NAD-MDH activity in vitro increased with increasing temperature. It is therefore suggested that
under HNT, phosphorylation may not be the major factor controlling PEPC activity in pineapple, and
therefore CAM mode in pineapple was maintained under HNT. The nighttime phosphorylation of PEPC in
K. pinnara would disappear under HINT leading to the loss of nocturnal maiate accumulation.

Effects of high night temperature on the lipid and protein compositions in the tonoplasts
isolated from the leaves pineapple and K. pinnate were studied. The results showed that the
phospholipids/protein ratios in the tonoplasts isolated from pineapple and XK. pinnata leaves decreased
from 1.82 £0.05t0 1.21 £0.08 and 2.63 £ 0.13 to 1.50 £ (.12, respectively as the night temperature
increased from 20 to 37 °C. Under high night temperature, relative amount of total unsaturated fatty
acids in K. pinrata was increased by 6 %, which was mainly caused by increased C18:2 and C18:3,
whereas unsaturated fatty acids, C18:2 and C18:3 in pineapple did not show significant change. The
distribution patterns of tonoplast proteins in the two CAM species were different between normal and
high night temperature, In K. pinnata, especially those with molecular mass ranging from 66.2 t0 97.4
KDa. Compared with normal night temperature, more than 43 proteins were found in pineapple, but
no difference was found in XK. pinnata. Thus, above result indicated that the pincapple tonoplasts
could keep higher rigidity under high night temperatures compared to the K. pinnata. It is suggest that
pineapple has lower tonoplast fluidity than X .pinnata, so the tonoplast of pinapple could keep
stronger preseverbility of malate in the vacuole and higher transfer ability of malate into the vacuole.
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