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This research was attempted at establishing biotechnological approach for
grape improvement in Thailand. The system of somatic embryogenesis and plant
regeneration was developed via proembryonic mass (PEM) suspension culture of a
table grape ‘Autumn Royal Seedless’ (Vitis vinifera L.) in the newly-developed
MSGGN liquid medium. The result strongly indicated that light had an extremely
negative effect while activated charcoal facilitated somatic embryogenesis, and full-
strength MS medium was superior to half-strength. The somatic embryos tested were
easily germinated (100%) on FMSC solid medium and up to 95% of them developed
into normal plantlets. PEM suspension cells of ‘Chardonnay’ (V. vinifera L.) and
‘Tara’ (V. rotundifolia) were also established using the same protocol. Among the
three, ‘Autumn Royal Seedless’ exhibited the highest growth and regeneratability
while highly synchronous suspension cells were obtained from ‘Chardonnay’. ‘Tara’
gave the poorest suspension culture.

In the following experiment, Agrobaterium-mediated transformation was
developed for ‘Autumn Royal Seedless’ with small cluster of PEM (SPEM)
suspension cell and primary somatic embryo as target tissues. The transformation
system was optimized using EGFP reporter gene encoding enhanced green fluorescent

protein. The result indicated that SPEM was not suitable for target tissue as no



transformed cell was obtained. On the other hand, fluorescent embryogenic calli and
globular somatic embryos were produced after 2 months on selective medium when
transformation was performed with primary somatic embryos. The somatic embryos,
however, did not grow beyond cotyledonous stage.

To produce salt tolerant grapes, ‘Tara’ embryogenic calli and ‘Chardonnay’
PEM suspension cells were in vitro selected for tolerant cells on solid media
supplemented with 5 concentrations of sodium chloride (NaCl) including 0.5, 1.0, 1.5,
2.0, and 2.5%. Ten salt tolerant (ST) lines of ‘Tara’ embryogenic callus were initially
obtained from 6-month selection on 1.0% NaCl-containing medium; however, only
ST1 showed further growth after 2 subcultures. Approximately 10% of somatic
embryos developed from ST1 could survive and germinate on FMSC medium
containing 1.0% NaCl for double selection. SDS-PAGE revealed distinct changes of
polypeptide patterns: (a) increasing levels of 51 and 24-kDa polypeptides and (b)
reducing levels of 48 and 27-kDa polypeptides. High level of 26-kDa polypeptide was
detected in early stage and became lower at late stage of salt tolerance. For
‘Chardonnay’, although somatic embryos were obtained from 0.5% NaCl-containing
medium, their roots turned brown, shoots stunted, and they died after culturing on

FMSC medium containing 1.0% NaCl.
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