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The major aim of our laboratory is elucidation of the
structure and function of novel proteins such as cytokines
and enzymes which might be useful for the development
of therapeutic or diagnostic reagents. In addition to the
on going theses, we picked up new one termed “Dynamic
Aspects of Membrane Lipids”in this year.

1. Cytokines

(1) Activin

Activins, members of the transforming growth factor-g
(TGF-p) superfamily, are pluripotent growth and differen-
tiation factors. In many biological systems, activins have
overlapping biological activities with TGF-/ partly due to
the fact that activins and TGF-0s utilize the same pro-
teins (Smad2 and/or Smad3) in signal transduction. The
expression and function of activin in the immune system
are not yet fully characterized, in contrast to the extensive
knowledge of TGF-’s functions. It inhibits the prolifera-
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tion and differentiation into effector cells, and induces the
apoptosis in T cells. We investigated the regulatory ex-
pression of activin A in CD4%helper T cells. Our results
revealed that activin A is produced by CD41T cells in re-
sponse to their activation.

In recent years, CD4TCD25" regulatory T cells have
emerged as a unique population of suppressor T cells that
produce high levels of TGF-3 that is involved in main-
taining peripheral immune tolerance. We determined if
activin A is produced in CD4TCD25% T cells and acts as a
suppressor of T cell functions. Activin expression was not
detected in CD4TCD25  regulatory T cells even when they
were stimulated with anti-CD3 and anti-CD28 mAbs, al-
though TGF-31 was highly expressed. Addition of activin
A, follistatin or anti-activin mAb to the culture barely af-
fected the in vitro suppression of T cell proliferation by
CD4"CD25 " regulatory T cells. In contrast, TGF-31 but
not activin A efficiently inhibited T-cell proliferation in a
dose-dependent manner. Thus, the function of activin is
distinct from that of TGF-g at least on the proliferation
of CD4™ T cells.

(2) RANKL

RANKL-induced enhancement of cathepsin K gene ex-
pression was analyzed. The reporter gene analysis with
sequential 5’-deletion constructs of cathepsin K gene pro-
moter indicates that limited sets of transcription factors
such as NFATc1, PU. 1, and MITF indeed enhance syn-
ergistically the gene expression when overexpressed in
RAW264 cells. In addition, the activation of p38 MAP ki-
nase is required for the maximum enhancement of the gene
expression through phosphorylation of NFATc1. These re-
sults suggest that the RANKL-induced cathepsin K gene
expression is cooperatively regulated by the combination
of the transcription factors and p38 MAP kinase.

2. Novel proteins with therapeutic significance

(1) P-LAP

Placental leucine aminopeptidase (P-LAP), a type-II
transmembrane protease responsible for oxytocin degra-
dation during pregnancy, is converted to a soluble form
through proteolytic cleavage. To determine the nature of
the P-LAP secretase activity, several ADAM family of met-
allopeptidases were expressed in CHO cells. We found that
overexpression of ADAM9 and ADAM12 increased P-LAP
release in P-LAP-CHO transfectants. Immunohistochem-
ical analysis in human placenta demonstrated strong ex-
pression of ADAM12 in syncytiotrophoblasts, while little
expression of ADAM9 was detected throughout the pla-
centa. These results suggest ADAM members, at least
including ADAM12, are involved in P-LAP shedding in
human placenta.

(2) A-LAP

The adipocyte-derived leucine aminopeptidase (A-
LAP) is a final trimming enzyme of N-extended antigenic
peptides presented to major histocompatibility complex
(MHC) class I molecules in the endoplasmic reticulum
(ER). Employing yeast two-hybrid system, we cloned a
protein bound to the sequence and termed it associated-
protein of ER-aminopeptidase (AERA). Elimination of
AERA by RNA interference (RNAi) technique, surface ex-
pression of MHC class I molecules was enhanced. These
results suggest that AERA binds to A-LAP in the ER-
lumen, forms a protein complex and modulates antigen-
presentation to MHC class I molecules.

(3) SERC-1

When SREC-I, which was cloned as a novel scavenger
receptor expressed in endothelial cells was overexpressed
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in murine fibroblastic L cells, neurite-like outgrowth was
induced, indicating that the receptor can lead to changes
in cell morphology. The SREC-I-mediated morphological
change required the cytoplasmic domain of the protein,
and we identified advillin, a member of the gelsolin/villin
family of actin regulatory proteins, as a protein binding to
this domain. Reduction of advillin expression in L cells by
RNAI led to the absence of the described SREC-I-induced
morphological changes. We also demonstrated that SREC-
I and advillin were co-expressed and interacted with each
other in dorsal root ganglion neurons during embryonic
development and that overexpression of both SREC-I and
advillin in cultured Neuro-2a cells induced long process
formation. These results suggest that the interaction of
SREC-I and advillin are involved in the development of
dorsal root ganglion neurons by inducing the described
morphological changes.

3. RNA binding proteins
transcriptional control

Eukaryotic Y-box proteins are nucleic acid binding
proteins implicated in a wide range of gene regulatory
mechanisms. The Y-box protein YB-1 is known to be
a core component of messenger ribonucleoprotein parti-
cles (mRNPs) in the cytoplasm. We disrupted the YB-1
gene in chicken DT40 cells. By immunoprecipitation of
the epitope-tagged YB-1 protein that complemented the
slow growth phenotype of YB-1-depleted cells, we isolated
YB-1-associated complexes, which likely represent general
mRNPs in somatic cells. RNase treatment prior to the im-
munoprecipitation led to the identification of an acidic YB-
l-associated protein, YBAP1. Specific association of YB-1
with YBAP1 resulted in release of YB-1 from the recon-
stituted YB-1-mRNA complexes, thereby reducing trans-
lational repression caused by YB-1 in the in vitro system.
Our data suggest that YBAP1 induces remodeling of the
YB-1-mRNA complexes.

involved in post-

4. Dynamic aspects of membrane lipids

The basic structure of biological membrane is the lipid
bilayer and lipids in biological membrane are asymmetri-
cally distributed across the bilayer. For example, the ma-
jority of neutral phospholipids and glycolipids are localized
in the outer leaflet and aminophospholipids are in the inner
leaflet of the plasma membrane. Asymmetrical organiza-
tion of biological membrane plays an important role in var-
ious physiological phenomena including apoptosis, blood
coagulation, and cytokinesis. It is thought that such asym-
metry is regulated by flip-flop machinery that catalyzes
transbilayer lipid movement in energy-dependent manner.
However, little is known about the molecular mechanism of
flip-flop. To elucidate the regulatory mechanism of asym-
metrical lipid distribution in biological membrane, we will
establish and characterize the mutant cell lines that have a
defect in flip-flop activity. Initially, we built assay systems
for quantitative and qualitative estimation of flip-flop, and
prepared to make mutant cells.
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