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Manipulating the plant genome to increase susceptibility to Agrobacterium-mediated transformation
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Numerous plant genes influence susceptibility to Agrobacterium-mediated transformation, but until recently no gene has been
identified that globally regulates susceptibility. We identified MTF, an Arabidopsis myb transcription factor that negatively
regulates transformation. MTF is down-regulated by cytokinins secreted by Agrobacterium, resulting in increased transformation
susceptibility. In plants, cytokinins trigger a signaling cascade mediated by a two-component phosphorelay pathway consisting of
the AHKs (Arabidopsis histidine kinases) and the ARRs (Arabidopsis response regulators). ahk3 and ahk4 mutants show attenuated
transformation, indicating involvement of these primary cytokinin receptors in transformation. Of the several ARR mutants
tested, only arr3 shows decreased transformation-susceptibility. One of the earliest transformation events is the attachment of
bacteria to plant cells. In the hyper-transforming mtf mutant, one of the transcriptionally up-regulated genes is AT14a, which
encodes an integrin domain-containing protein. AT14a is plasma membrane-localized and may mediate connections between the
cell wall and the cytoskeleton. mtf mutants show increased bacterial attachment and transformation, whereas at14a mutants show
lower Agrobacterium attachment and transformation. AT14a transgenic plants also show increased transformation and bacterial
attachment. Thus, modulation of MTF expression via the cytokinin signaling pathway plays an important role in Agrobacterium-
mediated transformation via increased bacterial attachment.

We identified putative MTF orthologs in the crop species rice, Brassica napus, B. rapa, B. oleracea, soybean, and maize. cDNAs
of these putative orthologs functionally complement the Arabidopsis mtfl-4 mutant, whereas an unrelated myb transcription
factor cDNA does not. Preliminary data indicate that RNAi directed against the rice MTF ortholog results in increased rice
transformation susceptibility.
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