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Research in this laboratory focuses on the interactions
of genes which control cellular differentiation, particularly
those which affect differentiation of epidermal cells in Ara-
bidopsis thaliana. In this species, root epidermal cells dif-
ferentiate into root-hair cells or hairless cells. Leaf epi-
dermal cells differentiate into trichomes, guard cells, or
pavement cells. All of these epidermal cell types can accu-
mulate anthocyanin pigments.

One of the regulators of epidermal cell differentiation,
the MYB gene CAPRICE (CPC), represses the expression
of the homeodomain-leucine zipper gene GLABRA2 (GL2)
in root-hair cells. Analysis of CPC::CPC:GFP transgenic
plants indicated that the CPC protein moves form hair-
less cells to root-hair cells. We expressed CPC ectopi-
cally using promoters specific for other cell-types, show-
ing that CPC also moved from root-hair cell to hairless
cells, but not from stele to epidermis. We identified a se-
quence in CPC which is responsible for cell-to-cell move-
ment. Using yeast two-hybrid screening, we isolated CPC-
interacting factors which might regulate the cell-to-cell
movement of CPC. We screened plants grown from muta-
genized CPC::CPC:GFP seeds for mutants which showed
deviating patterns of GFP fluorescence. The CPC-like
MYB genes CPL2 and CPL3 were expressed preferen-
tially in guard cells, whereas CPL1 was expressed in hair-
less cells and trichomes. Another CPC-homologus gene,
TRIPTHYCHON (TRY), is involved in the development
of trichomes and root-hairs. The stability of CPL2 and
TRY proteins was low in roots, as could be judged from
observations of CPC promoter:: CPL2:GFP and CPC pro-
moter:: TRY:GFP transgenic plants. TRY and the CPL
proteins did not show cell-to-cell movement. We concluded
that CPC, TRY, and the three CPLs control epidermal cell
differentiation including root-hair formation, trichome for-
mation, and stomatal patterning.

Overexpression of the maize bHLH gene, R, affects epi-
dermal cell differentiation in Arabidopsis. We are char-
acterizing R-homologous bHLH genes in Arabidopsis, in-
cluding GLABRA3 (GL3), AtMYC1, and ENHANCER
OF GLABRAS3 (EGL3). g¢i3-1 and atmycl-27660 devel-
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oped more root-hairs than wild-type plants. In addition,
gl3-1 atmyc1-27660 and g¢l3-1 egl3-5712 double mutants
had more root-hairs than each single-gene mutant. All
three genes were expressed in root-hair cells, but only
the GL3 and EGL3 proteins moved from root-hair cells
to hairless cells, where they activated GL2 expression.
We also demonstrated that WEREWOLF, an R2-R3 type
Myb and negative regulator of root-hair development, in-
teracted with GL3 more strongly than with EGL3, which
was consistent with the fact that the gl3-1 mutant devel-
oped more root-hairs than the egl3-5712 mutant. We also
showed that GL3 and EGL3 enhance the anthocyanin pig-
mentation in cultured grape cells.

We are attempting to isolate new factors involved in
epidermal cell differentiation in Arabidopsis. To elucidate
GL2-independent pathways, we are analyzing TRANS-
PARENT TESTA GLABRAZ2 which is expressed in leaf
trichomes and hairless cells. The yore-yore (yre) mutation
affects trichome size, wax synthesis, male fertility, and or-
gan adhesion. YRF resembles ECERIFERUM1, which is
also involved in wax synthesis in Arabidopsis. Further-
more, we isolated the mouse-tail mutant from the full-
length ¢cDNA overexpressing lines.

Collaborating with the Plant Functional Genomics Re-
search Group at RIKEN Genomic Sciences Center, we pro-
duce a comprehensive description of the phenotype of the
Ds transposon-tagging line.

Our ultimate goal is to develop a more complete un-
derstanding of epidermal cell differentiation in Arabidopsis
by elucidating the mechanisms of intercellular signal trans-
duction and by characterizing the role cell position plays in
determining cell fate. We hope that the results of our re-
search will provide insights into the diverse ways in which
cellular differentiation is carried out by plants, and will
also enable us improve the growth of crops.

Research Subjects and Members of Laboratory
for Interdisciplinary Analysis of Plant Devel-
opment

1. Analysis of cell-to-cell movement of CAPRICE (CPC)

2. Analysis of CPC-type MYB genes in Arabidopsis

3. Characterization of epidermis -specific bHLH genes of
Arabidopsis

4. Molecular genetic analysis
TESTA GLABRA2

5. Regulatory factors for anthocyanin biosynthesis in

of TRANSPARENT

grape cell culture

6. Isolation of new mutants with altered cell differentia-
tion

7. Phenotypic analysis of Ds transposon-tagging line in
Arabidopsis
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