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The major aim of our laboratory is elucidation of the structure and function of novel proteins which might be useful for the
development of therapeutic or diagnostic reagents. Currently, our efforts are focused mainly on the identification and
functional characterization of proteins (enzymes), which mediate the metabolism, and transfer of bioactive lipids,
proteoglycans or peptide hormones. We are also interested in the signal transduction mechanism of cytokines (such as
activin and RANKL) and plant hormones (such as brassinosteroid and abscisic acid) and the regulatory mechanisms of
translation by mRNA-binding proteins.

1. Functional analysis of cytokines

We investigated a role of activin A in the regulation of immunoglobulin production of murine B cells. Activated B cells
secrete activin activity by increasing activin A and decreasing follistatin expression. B cells also express both type | and
type Il activin receptors, suggesting that they are targets of activin. Pretreatment of naive B cells with activin A and
subsequent activation by LPS resulted in increased cell growth and IgG production. In contrast, no significant effect was
observed when activin A was added to naive B cells simultaneously with LPS, indicating that activin A acts on resting but
not on activated B cells. In addition, activin A did not induce B cells to produce IgE, even when added prior to activation,
however, in vivo, antigen-specific IgE production was significantly reduced by neutralization of circulating activin A.
These findings indicate that activin A plays an important role in Th2-mediated immune responses by enhancing antibody
production through two distinct modes: 1) acts directly on resting B cells to elicit full functions of activated B cells, and 2)
acts indirectly on activated B cells through modulation of other immune cells.

2. Novel proteins with therapeutic significance

(1) Aminopeptidases
Laeverin/Aminopeptidase Q (APQ) is a cell surface protein specifically expressed on human embryo-derived extravillous
trophoblasts. Although, the cDNA cloning of Laeverin revealed that it contains HEXXH(X)1sE gluzincin motif which is
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characteristic of the M1 family of aminopeptidases, its enzymatic properties is remain unknown. In this study, to
elucidate the physiological action of Laeverin, we expressed a recombinant human Laeverin using a baculovirus expression
system, purified to homogeneity and characterized its enzymatic properties.

It was found that Laeverin is a novel bestatin-sensitive leucine aminopeptidase and able to cleave the N-terminal amino
acid of several peptides such as angiotensin 111, kisspeptin-10 and endokinin C which are expressed in the placenta.
These results suggest that the enzyme plays important roles in the human placentation by regulating biological activity of
key peptides at embryo-maternal interface.

(2) Scavenger receptors
FEEL-1 and FEEL-2 is multiligand receptors that bind to oxidized-LDL, Gram- negative, Gram-positive bacteria, AGE,
SPARC or Hsp70 that implicated in various diseases such as atherosclerosis, diabetes and innate immunity. Inducible
expression and cellular traffic of FEEL was investigated. FEEL-1 was induced by treatment thioglycolate elicited
macrophage with M-CSF. Comparison with macrophage from FEEL-1 knockout mouse revealed that FEEL-1 mainly
contributed to the binding to oxidized-LDL or bacteria particle. Employing yeast two-hybrid method, we cloned SNX17 as
the candidate for the binding protein of FEEL-1 intracellular domain. Employing pull-down assay, SNX17 was found to
bind NPVF domain of FEEL-1. Expression of miRNA for SNX17 in HUVEC revealed that binding of oxidized-LDL is
reduced as when expressed miRNA for FEEL-1 in HUVEC. Expression of FEEL-1 was also reduced. Since SNX is
known to play roles in recycling pathway of LDL receptor in early endosome, it is speculative that SNX serves as the
intracellular trafficking of oxidized LDL and development of disease.

(3) NDST
To investigate functions of heparan sulfate/heparin A-deacetylase/ N-sulfotransferase(NDST) in cells, we have studied the
localization of each isozyme in cells where one of four mammalian NDSTs was forced to be expressed. Production of NDST
in recombinat form had been developed. On the other hand, Functions of NDST in Caenorhabditis elegans have been
studied by examining phenotypical prorperties in their mutants.

3. RNA binding proteins involved in post-transcriptional control

In animal oocytes, a large pool of maternal mRNA is accumulated in the cytoplasm, which offers crucial information for
the early developmental processes. These maternal mRNAs are masked from the translational apparatus as storage
messenger ribonucleoprotein (MRNP) complexes. We isolated RNP complexes associating with the Y-box protein FRGY2
from Xenopus oocytes, and by mass spectrometric analysis we identified the P100 protein as a component of these
complexes. We found that P100 acts as a translational repressor in the oocytes.

4. Dynamic aspects of membrane lipids

Phosphatidylserine is an important phospholipid constituent of biological membranes and mainly localized in the inner
leaflet of the plasma membranes. It is known that the asymmetric distribution of phosphatidylserine is dramatically
changed depending on extracellular stimuli or states of cells. To elucidate the molecular mechanism for the regulation of
phosphatidylserine dynamics in the plasma membranes, we study a CHO-K1 mutant cell line which is expected to have
defects in the transbilayer movement of lipids, and attempt to identify the genetic defect in this mutant. mRNAs, which
are differently expressed in parent cells and mutants, were screened by the subtraction method. The gene products
obtained were proteins that localize in the plasma membranes, which are reported as lipid-binding proteins, responsible for
intracellular traffic or signal transduction, whose function are unknown, and hypothetical proteins. Full-length cDNAs
corresponding to these candidate genes were obtained and subcloned into the expression vector. The plasmids were
transfected into the mutants by lipofection, and the dynamics of fluorescent-labeled lipids were observed. As candidates
of the defective gene, clones which can recover the abnormal transport of fluorescent lipids in mutants were screened.
Now we perform further analysis of these clones.

5. Screening and characterization of novel functional genes of plants
(1) Studies on biosynthesis, metabolism and signal transduction of brassinosteroids
We are studying biosynthesis, metabolism, and signal transduction of brassinosteroids (BRs). Detailed metabolic
experiments using Arabidopsis seedlings established a novel pathway via C-2 hydroxylation in the earlier steps of BR
biosynthesis. In contrast to Arabidopsis and tomato, rice genome revealed only one copy of the CYP85 gene. We showed
that the rice CYP85A1 enzyme has only the function of CS synthase. As there is no detectable BL in rice, CS is a likely end
product of BR biosynthesis in rice. Furthermore, we identified ces, an activation-tagged mutant of Arabidopsis thaliana,
that is characterized by BR over-accumulation phenotypes and altered BR levels. The cloning of CES established that it
encodes a member of the bHLH TF family. We found that CES functions as a transcriptional regulator of BR biosynthesis.
(2) Design and synthesis of plant hormone based molecular probes and their application.

In this project, we aim, in collaboration with plant scientists, to assemble various kinds of molecular probes of
brassinosteroids, gibberellins, abscisic acid, jasmonates etc, based on synthetic organic chemistry, which promises
noticeable advance in elucidation of the metabolism and signal transduction of plant hormones. Another aim is the
development of new agrochemicals originated from plant hormones. In this year, in connection with our ongoing study on a
mammalian steroid hormone in plant kingdom: i.e., the detection, identification and quantification of them in a wide range
of plant species, and the elucidation of their metabolisms in plants, [9,11,11,12,12-2Hs]progesterone and
[9,11,11,12,12-?Hs]androstenedione were synthesized from commercially available 1la-hydroxyprogesterone and
adrenosterone, respectively. The deuterium atoms incorporated were chemically stable and the isotopic purities were over
95%. Since the easily-available starting materials and good overall yields allowed the gram-scale preparation, we now
synthesis a variety of 9,11,11,12,12-deuterium labelled Cz:- and Cig-steroids, and sterols including brassinosteroids.
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