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1. Identification of master genes regulating vas-
cular differentiation

We have found a lot of vascular-specific Arabidopsis
genes encoding proteins with putative regulatory func-
tions such as transcription factors and protein kinases.
Functional analysis of these genes revealed that over-
expression of VND6 and VND7 encoding NAC-domain
proteins resulted in ectopic vessel formation in root cor-
tex and hypocotyl epidermis. In addition, over-expression
of VNDIP2 encoding a NAC-domain protein that interacts
with the VND7 suppressed vessel formation. These results
suggested that these NAC-domain proteins regulate vessel
formation coordinately.
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2. Functional analysis of novel vessel differentia-
tion-specific genes

We carried out functional analysis of genes expressed
specifically during vascular differentiation. As a result, we
found that ZeTED6 and ZeTEDT genes and their Ara-
bidopsis homologues, At TED6 and AtTED7, encoding pu-
tative membrane-bound proteins, regulate vessel differen-
tiation positively. Further analysis of a gene encoding
a novel lipase with differentiating vessel-specific expres-
sion suggested that the gene might be associated with
signal transduction during vessel formation. Based on
the gene expression profiles during in vitro vessel forma-
tion obtained with the full genome Affymetrix GeneChips,
we started comprehensive functional analysis of vessel
formation-specific genes. We prepared transgenic Ara-
bidopsis plants with over-expression of full length cDNAs
of about 100 of the genes.

3. Analysis of trans-factors binding to vessel-
specific cis-elements

To reveal gene regulatory systems during vascular dif-
ferentiation, we isolated bZIP transcription factors and a
GAGA-binding protein that bind to the cis-elements of
vessel-specific genes. Also, we carried out isolating trans-
factors that bind to the cis-element that is important for
the vessel-specific expression of VND7 gene.

4. Analysis of vessel-differentiation-specific
genes associated with secondary wall formation

To reveal molecular mechanisms underlying secondary
wall formation during vessel cell differentiation, we ana-
lyzed the expression patterns and function of Arabidopsis
genes encoding glycosyl hydrolases. Also, we analyzed the
function of some of these genes with transgenic tobacco
BY-2 cells over-expressing the genes in collaboration with
the Laboratory for Structural Construction.
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