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SO A Novel Drug for Treatment of Epstein-Barr Virus
Related B Cell Lymphomas

Ping Zou, Junichi Kawada, Lesley Pesnicak, and Jeffrey I.
Cohen

Medical Virology Section, Laboratory of Clinical Infectious
Diseases, National Institute of Allergy and Infectious Diseases,
National Institutes of Health

ABSTRACT

Bortezomib, an inhibitor of the 26S proteasome, is
currently approved for treatment of multiple myeloma and is
being studied for therapy of non-Hodgkin’s lymphoma. We
found that EBV-positive B cells with type III latency were
more susceptible to killing by bortezomib, than those with type
I latency. Bortezomib induced apoptosis of EBV
lymphoblastoid cells lines (LCLs) by inducing cleavage of
caspases-8 and -9; apoptosis was inhibited by pretreatment with
a pan-caspase inhibitor. Bortezomib reduced the ability of
LMP-1 to activate the NF-xB promoter, and the drug inhibited
expression of p52, a component of the non-canonical NF-xB
pathway, which is induced by EBV LMP-1. Bortezombib
inhibited expression of cIAP-1, cIAP-2 and XIAP, which are
regulated by NF-«xB, and function as inhibitors of apoptosis.
Bortezomib did not inhibit expression of several other
anti-apoptotic proteins including Bcl-2 or Bcl-XL. Finally,
bortezomib significantly prolonged the survival of severe
combined immunodeficiency (SCID) mice inoculated with
LCLs. These findings suggest that bortezomib may represent a
novel strategy for the treatment of certain EBV-associated
lymphomas.
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SO  Insight into Membrane Protein Binding Site by
Solid-State NMR

Xin Zhao

Institute for Protein Research, Osaka University

Membrane proteins perform essential roles in the cell, act as
receptors, transporters and channels, and are responsible for key
functions such as development, cell-cell interactions, energy conversion,
nerve transmission, muscle contraction, signalling, and apoptosis.
One-third of the genome of any organism encodes membrane proteins.
However, due to challenges inherent in their isolation and stability, very
limited structural information is currently available on membrane

proteins, their mechanisms of action, and the roles they play in disease.

Solid-state NMR has been proven as a powerful method for resolving
structural information for large biomolecular complexes, such as
membrane embedded proteins because it has no requirement on sample
form (advantage over diffraction methods), and in principle, there is no
molecular weight limit to the use of the approach (advantage over
liquid-state NMR). High-resolution multiple dimensional solid-state NMR
has been successfully applied to various biological systems, including

membrane proteins, to resolve structure and functions detail.

Rhodopsin is a G-protein coupled receptor responsible for dim light
vision in vertebrates. The light-sensitive element of rhodopsin is the
retinylidene chromophore, which is attached to the lysine-296 residue of
the opsin protein by a protonated Schiff base (PSB) linkage. The 11-Z
chromophore is isomerized to 11-£ by absorption of a photon. The
light-induced conformational change of the chromophore triggers a series of
structural changes in the protein which eventually lead to activation of the
cytoplasmic surface domain followed by binding and activation of the

G-protein transducin. Selected pairs of carbon-carbon bond lengths of the
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retinal polyene chain have been measured using symmetry-based
double-quantum (DQ) solid-state NMR spectroscopy. Localized
perturbation of the carbon-carbon bond length of the retinylidene
chromophore has been detected with a spatial resolution of 3 picometres.
The results indicate that the second extracellular loop and the associated
water assist the rapid selective photo-isomerization of the retinylidene
chromophore by stabilizing a partial positive charge in the centre of the

polyene chain.

Quite often, 1% natural abundant 13C signal heavily interferes with
the study of membrane protein-ligand interactions, especially those of
large protein complexes. Acetylcholinesterases (AChEs) are the enzymes
which preferentially hydrolyze acetyl esters, containing 543 amino acid
residues with a molecular weight of 240 kDa in the FeAChE form and
arranged as a 12-stranded B-sheet surrounded by 14 a-helices. AChE
inhibitors are of commercial and medical interest as pesticides and as
therapeutics in the treatment of Alzheimer’s disease, understanding of the
conformation of inhibitors at the binding site enables the rational design
of novel inhibitors with increased potency and specificity. A new
homonuclear DQ experiment has been successfully developed to suppress
natural abundant 13C signals and study the interaction between AChE
and its inhibitor R414983. By combining the solid-state NMR data and
docking simulations, a model has been proposed to describe the bound

conformation of the protein and its inhibitor in the binding pocket.



SO Daifferential Effects of GATA-1 on Proliferation

and Differentiation of Erythroid Lineage Cells

Jie Zheng,
Department of Pathology, Medical School and Frontier
Biosciences, Osaka University

The zinc finger transcription factor GATA-1 is essential
for both primitive (embryonic) and definitive (adult)
erythropoiesis. To define the roles of GATA-1 in the
production and differentiation of primitive and
definitive erythrocytes, we established GATA-1-null
embryonic stem cell lines in which GATA-1 was able to
be conditionally expressed by using the tetracycline
conditional gene expression system. The cells were
subjected to hematopoietic differentiation by
co-culturing on OP9 stroma cells. We expressed
GATA-1 in the course of primitive and definitive
erythropoiesis and analyzed the ability of GATA-1 to
rescue the defective erythropoiesis caused by the
GATA-1 null mutation. Our results show that GATA-1
functions in the proliferation and maturation of
erythrocytes in a distinctive manner. The early-stage
expression of GATA-1 during both primitive and
definitive erythropoiesis was sufficient to promote the
proliferation of red blood cells. In contrast, the
late-stage expression of GATA-1 was indispensable to
the terminal differentiation of primitive and definitive
erythrocytes. Thus, GATA-1 affects the proliferation
and differentiation of erythrocytes by different
mechanisms.

10
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B1 Generation and Characterization of RA-GEF-1 Knockout Mice

Ping Wei , Tohru Kataoka
Division of Molecular Biology, Department of Molecular and Cell
Biology, Kobe University Graduate School of Medicine.

Abstract

RA-GEF-1 is newly identified GEF for Rapl, a member of Ras family
small G protein. This protein has one cyclic nucleotide
monophosphate-binding domain, one Ras-exchanger motif (REM) domain,
one PDZ domain, one Ras/Rapl-associating (RA) domain, one GEF
catalytic domain and a C-terminal consensus motif for binding to the PDZ
domain of the neural scaffolding protein S-SCAM. RA-GEF-1 is
translocated to the Golgi complex by association with Rap1-GTP through
its RA domain and catalyzes activation of Rapl there, amplifying
Rapl-dependent cellular responses. To address the physiological role of
RA-GEF-1 in mammals, We have generated RA-GEF-1-knockout mice
utilizing the Cre/loxp system. No viable RA-GEF-1 -/- mice were born
from heterozygous intercrossing, indicating that homozygosity for the
RA-GEF-1 mutation is embryonic lethal. RA-GEF-1 deficient mice die at
embryonic day 9.5 (E9.5) with profound vascular defects in yolk sac.
Mutant embryos showed growth retardation, hemorrhage, undulated
neural tube and abnormalities in heart . These phenotypes are similar to
that of fibronectin-deficient embryos and VE-cadherin-deficient embryos,
suggesting a critical role of RA-GEF-1 in vascular development. The
defects associated with RA-GEF-1-deficiency could be due to insufficient

extracellular matrix support or impaired cell-cell interaction.
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B3 Galectin-3 Keeps Hematopoietic Stem Cell Quiescence via
Angl/Tie2 Signaling
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Lingyu Kong, Nobuyuki Takakura

Kanazawa University Cancer Research Institute Division of Stem Cell
Biology

Osaka University Research Institute for Microbial Diseases Department of
Signal Transduction

It has been widely accepted that the signaling system of the
Angiopoietin-1/Tie2 receptor is very important on promoting vessel
sprouting, capillary formation and stability in the secondary stages of blood
vessel formation ( Angiogenesis ). Recently it was also reported that Ang-1
enhanced the ability of HSCs to become quiescent and protected the HSC
compartment from myelosuppressive stress in the BM niche. However,
which is the target factor down-regulated by Angl/Tie2 pathway is not
extremely clear. Here we detected a K -galactose-binding gene, Galectin-3,
which was specially expressed on Constitutive Active Tie2 transfection BaF
cell line by PCR-Select cDNA subtraction analysis. Further experiment data
show Galectin-3 protein expression is also induced by recombinant human
Ang-1 protein in Wild Type Tie2 transfection BaF cells, and that is
dependent on PI3K/AKT stimulating the transactivation potential of the
RelA/p65 subunit of NF-kappaB. Galectin-3 is multi-biology function protein,
seems to be related to cell adhesion, cell cycles, anti-apoptosis, and
angiogenesis. The Galectin-3 transfected BaF cells became growth slowly,
cell cycle enter delay and survived from hypoxia-induced cell death.
Furthermore, we demonstrated that Galectin-3 express mainly on
Tie2+KSL HSCs in BM , and increased by rhAng-1 induction ex vivo. These
data suggest that Galectin-3 may play a critical role in the maintenance of
long-term HSCs in the BM niche regulated by Ang-1/Tie2 signaling. To
confirm this hypothesis and analysis the role of Galectin-3 in angiogenesis
in vivo, we constructed a conditional Galectin-3 transgenic mouse model,
and analyze the phenotype of the Tg mouse continually.

B4 Adenosine Induces Apoptosis in HuH-7 Human Hepatoma
Cells by Tuning Expression of Mutiple Regulatory
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Molecules Relevant to Caspase Activation

Donggin Yang, Hideyuki Yamamoto, Takahiro Yaguchi, Rika Hi,
Tomoyuki Nishizaki*
Department of Physiology, Hyogo College of Medicine

Abstract

Extracellular adenosine induced apoptosis in HuH-7cells,
a Fas-deficient human hepatoma cell line by being taken up into
cells through adenosine transporters and converted to AMP by
adenosine kinase, regardless of adenosine receptors. Adenosine
significantly activated caspase-3 and -8, but not caspase-9, and
the effect was inhibited by the adenosine transporter inhibitor
dipyridamole. Moreover, adenosine disturbed mitochondrial
membrane potentials.In the real-time RT-PCR analysis,
adenosine significantly downregulated expression of genes such
as BelXL, IAP3, c-Myc, FLIPs, but adenosine otherwise
upregulated expression of DIABLOs gene. The adenosine
effects on the gene expression was also inhibited by dipyridamole.
Taken together, it appears that adenosine induces HuH-7 cell
apoptosis at least via two pathways in association with
adenosine uptake into cells. For one way, mitochondrial
damage may initiate a decrease in BclXL, causing an increase in
DIABLOs followed by a decrease IAP3, leading to activation of
caspase-3. For another way, a decrease in c-Myc and FLIPs may
be a trigger to activate caspase-8, independently of
receptor-mediated caspase-8 activation, and the resultant
activation of the downstream caspase caspase-3. The results of
the present study may provide further insight into molecular

apoptotic pathways relevant to adenosine signaling.

B5 The High Selectivity of a Novel 6-Zinc Finger Peptide with

Polyarginine Linker
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Wei Yan, Miki Imanishi, Tatsuya Morisaki, Yukio Sugiura

Institute for Chemical Research, Kyoto University

A zinc finger motif, which is one of the most common DNA binding motifs
in eukaryotes, presents an attractive framework for the design of novel
DNA binding peptides. Artificial zinc finger peptides with desired
sequence specificity are important for regulation of gene expression. In
order to expand the varieties of target DNA sequences in the huge genome,
artificial proteins that could bridge discontinuous specific sequences are
required. In addition, the ability to distinguish discontinuous sequences
from continuous ones would be important for increasing the DNA binding
selectivity. We created a 6-zinc finger peptide, SplZF6(Arg)8, by
connecting two DNA binding domains of transcription factor Spl with a
cationic polyarginine linker. The DNA binding properties to continuous
and discontinuous target sequences, 2GC(0) and 2GC(10), respectively,
were examined and compared to those of Sp1ZF6(Gly)10, which contains a
flexible and neutral polyglycine linker. The gel mobility shift assays
demonstrated that Sp1ZF6(Arg)8 has an obvious DNA binding preference
to discontinuous target sequences, while Sp1ZF6(Gly)10 binds to the
continuous and discontinuous target sequences with comparable
dissociation constants. DNase I footprinting analyses and methylation
interference assays indicated that Sp1ZF6(Arg)8 binds to one of the two
continuous target sequences, though it binds to both of the discontinuous
target sequences. Sp1ZF6(Gly)10, on the contrary, does not distinguish
between the continuous and discontinuous sequences. Bulky and cationic
side chains of the polyarginine linker may inhibit the suitable binding of
the 6-zinc finger peptide to the continuous long sequence, resulting in
strong preference to the discontinuous target sequences (Figure). The
results provide helpful information for the linker design of more adaptable
zinc finger peptides to various states of DNA in addition to the desired

sequence as gene expression regulators.
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2GC(0) 2GC(10)

3' - CGGG GCG GGG GGG GCG GGG - 5' 3' - CGGG GCG GGGLbp CGGG GCG GGG - 5'
5' - GCCC CGC CCC CCC ceC ccc - 3! 5' - GCCC CGC CCC—  GCCC CGC ccc - 3!

TR/ NGO
Sp1ZF6(Gly)10 Sp1ZF6(Gly)10

Sp1ZF6(Arg)8 Sp1ZF6(Arg)8
(Figure) Putative DNA binding modes of SplZF6(Gly)10 and

B6 Acetylcholinesterase inhibitor-induced neuroprotection against glutamate
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excitotoxicity: involvement of NMDA receptor internalization and

attenuation of caspase-3 activation

Huilian Shen, Takeshi Kihara, Keiko Yazawa, Tetsuhiro Niidome and Hachiro
Sugimoto
Department of Neuroscience for Drug Discovery, Graduate School of Pharmaceutical

science, Kyoto University.

Alzheimer’s disease (AD) is one of the neurodegenerative diseases presenting
dementia in the elderly. It is characterized by the presence of senile plaques (SPs) and
neurofibrillary tangles, and by extensive neuronal loss. Beta amyloid, a major
component of SPs, potentiates excitotoxic insult such as glutamate. Ischemic insult
followed by glutamate release also contributes to the pathogenesis of AD. Therefore,
we employed glutamate-induced toxicity as a culture model for the neuronal death
found in AD.

Using primary rat cortical neurons, the number of viable neurons was evaluated
by LDH assay. Glutamate induced excitotoxicity, and it was inhibited by MK&801.
Calcium removal and Ac-DEVD-CHO, indicating that the toxicity mediated via
NMDA receptors, intracellular overload of calcium, and caspase-3 activation. A
48h-pretreatment of neurons with nicotine or acetylcholinesterase inhibitor (AChEI)
reduced excitotoxicity in a concentration dependent manner. Protective effect of
AChEI was inhibited by nicotinic acetylcholine receptor (nAChR) antagonists, such
as mecamylamine, indicating the involvement of nAChR. Fura-2 imaging showed
that pretreatment with AChEI significantly reduced glutamate-induced calcium influx.
Furthermore, glutamate-induced caspase-3 activation was attenuated by AChEI
pretreatment. Using surface biotinylation assay, protein level of the cell surface
NMDA receptor was examined. Pretreatment with AChEI reduced cell surface level
of NMDA receptors, indicating the reduction of the glutamate-induced death signals.

AChEIs are approved in many countries for the treatment of AD, and it is
reported that AChEIs counter the progress of AD. Neuroprotective effect of AChEIs
through nAChR might be mediated via NMDA receptor regulation, which is one of

the cellular bases for the clinical effects.

B7 The absorption improvement of polyamines on
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macromolecules with different routes
He Lin Akiro Yamamoto

Department of Biopharmaceutics, Kyoto Pharmaceutical
University, Misassagi, Yamashina-ku,Kyoto,607-8414, Japan

Abstract

The enhancement effect of polyamines (spermine, spermidine
and putrescine ) on the macromolecules’ absorption were
examined by means of an in situ absorption method.
5(6)-carboxyfluorescein(CF), fluorescein
isothiocyanate-labelled dextrans(FDS) with different average
molecular weights(4000-70 000), insulin, and calcitonin were
chosen as the model macromolecules. Of all the three
polyamines enhancers, spermine appeared to be more effective
than the other two and three different concentrations of it with
ImM, 5mM and 10mM were specially studied. Comparing with
intestinal administration, spermine showed more absorption
improvement after pulmonary administration and it
displayed the capacity of increasing not only the absorption
content but also the absorption speed to all the macromolecules.

Cl1 Molecular Imaging: Current Satus and Future Prospects
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Zhouen ZHANG
' ASTEM Kyoto Institute
* Graduate School of Engineering, Kyoto University

Molecular imaging is an emerging field that aims to develop imaging
agents and devices to visualize the specific molecular and cellular
information in vivo. Molecular imaging has been identified as a potential
method allow for noninvasive disease diagnosis at its earliest stage, better
clinical risk stratification, optimal selection of disease therapy, and
real-time monitoring of therapeutic response. In USA and Japan,
molecular imaging has also been locked as one of the most important
near-future high-tech industries.

Noninvasive imaging technologies have become indispensable tools in
clinical application such as X-ray computed tomography (CT), ultrasound
imaging (US) magnetic resonance imaging (MRI), and positron emission
tomography (PET). For successful molecular imaging in clinical, more
sensitive and faster imaging systems with higher resolution are still
pursued. Recently, several modalities with high-spatial-resolution such as
micro-MRI, micro-PET, and CT-PET, PET-MRI hybrid were developed to
successfully apply to molecular imaging in small animal models. Such
advanced imaging systems could be translated into the clinical context in
the near future. Simultaneously, a lot of molecular imaging probes have
been developed, and several prototypes used in clinical to improve the
diagnosis and treatment of some diseases. However, to widen the
application of molecular imaging, it is still urgent necessary to develop
various kinds of specific and sensitive imaging probes, especially for
earlier detection of diseases including cancer and Alzhimer’s disease.
Potential molecular imaging targets and advanced strategies for

developing imaging probes will also discussed.
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