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A6stract

A system has been developed to aid in the establishment of Agrobacterium-mediated

transformation for new plant species. A series of binary vectors have been constnrcted that

express a chimaeric p-D-glucuronidase (GUS) gene in plants cells but not in bacterial cells.

This feature allows GUS activity from transformed plant cells to be assayed in the presence of

Agrobactertwn-

htiminary experiments examined the expression of these chimaeric GUS genes in transformed

perunia leaf discs. CUS expression was detectable 2 days after inoculation, peaked at 3 - 4

days and then declined; if selection was imposed expression increased again after 10 - 14 days.

The amount of expression observed 4 days after inoculation correlated well with stable

integration as measured by kanamycin resistance, hormone independence, and gall formation.

Histochemical staining of inoculated leaf discs confirmed the transient peak of GUS exprcssion

3 - 4 days after inoculation. Surprisingly, GUS expression was concentrated in localized zones

on the circumference of the disc; within these zones essentially all the cells appeared to be

expressing GUS. These results suggest that the frequency of gene transfer from

Agrobacteriwn is extremely high within localized regions of the petunia leaf explants, but that

the frequency of stable integration is several orders of magnitude lower.

A reliable Agrobacteriwn-mediated transformation system has been established for kiwifruit

(Actinidia deliciosa var. deliciord cv. Hayward) by using transient expression of GUS to

monitor gene transfer frequencies. In vitro culture of kiwifruit plants and conditions for

regeneration of plants from leaf discs have been established. Several factors were found to

improve gene transfer frequencies in kiwifruic (i) healthy actively growing source tissue; (ii)

the use of Agrobacterium strain A281; (iii) the presence of a layer of moistened filter paper

between the leaf explants and the cocultivation media; and (iv) the presence of 20 pM

acetosyringone in both the bacterial culture media and in the cocultivation media. Pre-culrure of

leaf explants significanrly inhibited gene transfer, particularly at the cut edge of the explants.
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