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Sugar unloading in papaya fruit during fruit development
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Abstract

Glucose unloading during papaya fruit development was studied by comparing 14C-glucose uptake of
mesocarp slices between two cultivars, ‘Sunset’ and UH801 (low sugar line). ‘Sunset’ papaya fruit though one third
the weight of UH801, had higher total soluble solids (TSS) and total sugar than UH801. Both cultivars reached the
color break stage at the same time, 139 days after anthesis (DAA). The pattern of 14C-glucose uptake, a measure
of hexose transporter activity, by ‘Sunset’ papaya flesh discs was divided into three phases during fruit
development. Uptake was low during the first (90-97 DAA) and last phase (132-153 DAA) of fruit development and
high in the middle phase (97-132 DAA). The maximum glucose uptake in ‘Sunset’ occurred at 118 DAA prior to the
increase in TSS and total sugar content and was higher than those in UH801. Two peaks of glucose uptake
occurred in UH801 at 118 and 139 DAA. Papaya hexose transporter appeared to be an energy-dependent
cotransporter. The first papaya hexose transporter cDNA has been cloned. The full length Carica papaya hexose
transporter 1 (CoHT1) was proposed to encode a protein of 523 amino acids. CoHT1 was 91 and 92% similar to a
hexose transporter in grape berry (WHT1) and Arabidopsis (AtSTP1), respectively.
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Figure 1 Total soluble solids of papaya cv. Sunset Figure 2 Total sugar content of papaya cv. Sunset
and UHB801 during fruit development. and UH801 during fruit development.
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Figure 3 TotaIMC—glucose uptake in ‘Sunset’

papaya

mesocarp during fruit development pretreated
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Figure 4 TotaIMC—glucose uptake in ‘Sunset’ and

‘UH801" papaya mesocarp during fruit
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Figure 5 ‘Sunset’

papaya hexose transporter cDNA amplicon at different annealing temperature. The
electrophoresis was run on 1% agarose gel with 1xTAE buffer.

M =500 ng of 1kb DNA ladder

- = Negative control, + = Acid invertase (Al) as positive control

1 = Hexose transporter PCR product annealing at 47.0 °C

2 = Hexose transporter PCR product annealing at 50.2°C

3 = Hexose transporter PCR product annealing at 53.4°C
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