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This laboratory aims to unveil mechanisms that are
essential for establishing the immune system. We are in-
terested in understanding molecular programs that control
development of T lymphocytes and that form and maintain
a functionally competent thymus organ.

(1) To this goal, we have established an experimen-
tal method that allows us to directly visualize the move-
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ments of developing lymphocytes in the thymus. By using
this method, we have found that CCR7-ligand chemokine
CCL19 attracted mature T cells out of a fetal thymus or-
gan culture, and that neonatal appearance of circulating
T cells was defective in CCR7-deficient mice, indicating
that the CCR7-dependent pathway of thymic emigration
represents a major pathway for neonatal T cell export.

(2) In order to identify molecules that critically regulate
T cell development and selection, a microarray analysis has
been carried out comparing immature CD*TCD®* thymo-
cytes derived from positive selectors and null-selectors of
TCR-transgenic mice. We have identified at least three
genes that encode new classes of signaling molecules show-
ing selectively increased expression upon positive selection.
In vivo functions of these genes are currently analyzed us-
ing enforced expression and gene targeting as well as anti-
body preparation for gene products.

(3) A genome-wide mutagenesis cohort of the Medaka
fish has been screened for athymic mutants, employing a
ragl gene probe in order to examine molecular signals that
specify the development of the thymus. In a screen of 538
F2 families, 26 mutations with no or low ragl expression
were identified. 11 out of these 26 mutatations affect the
development of pharyngeal arches. Another 11 mutations
show almost normal development of pharyngeal arches in
spite of the defect in ragl expression, suggesting abnormal-
ity in later stages of thymus development. Further analysis
of these mutations will help to genetically dissect the reg-
ulatory steps of thymus organogenesis.

A better understanding of T cell development and thy-
mus organogenesis will assist in developing strategies to
control immune diseases including autoimmune diseases
and allergies.
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