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1. “What make cells?” Research Team

(1) Role of organelle acidification in protein trafficking in yeast
We identified genes predicted to be required for the assembly of animal and plant V-ATPases.

(2) Visualization of the TGN dynamics in Saccharomyces cerevisiae
In order to understand the molecular mechanisms of TGN dynamics, I carried out the imaging of the GFP- and mRFP- fusion
proteins. Especially I focused on TGN proteins and proteins located on secretory vesicles.

(3) FRET imaging of vesicular transport in living budding yeast
By using FRET imaging system, we visualized that the interaction between Ypt31p and Sec2p was restricted only at the tip of the
bud during the bud emerging and the bud growth. We also demonstrated that Ypt31p/32p was not required for Sec4p moving into the
bud, but for it accumulating at the bud tip.

(4) Regulatory mechanism of vesicular traffic involved in vascular system formation in higher plants
We carried out the genetic analysis of endocytic Rab GTPases (Rab7 and Rab11 GTPases). In addition, we started to analyze AtVAM6
as a candidate for Rab7 GEF.

(5) Live imaging of the Golgi cisternae dynamics in S, cerevisiae
From live imaging analysis, we suggested the existence of the structure that is equivalent to the ER exit sites in S, cerevisiae.

(6) Transbilayer distribution and communication of lipids in biomembranes
We examined the transbilayer lipid distribution by SDS-FRL method. Our results revealed asymmetric cholesterol distribution in
cultured fibroblasts.

(7) Analysis of microdomain formation in cellular membranes
To identify molecules involved in sphingomyelin domain formation, we screened RNAi-induced cells for lysenin-resistant cells.

(8) Control of actin reorganization by lipid domain “Chaos”
The cholesterol-rich lipid domain “chaos” is selectively labeled with cholesterol-specific O-toxin. 6-toxin revealed that the chaos domain
plays an important role in Src/EGF receptor-dependent actin reorganization.

(9) Identification of proteins involved in lipid localization
We identified proteins interacting with a specific lipid.

(10) Analysis of asymmetric distribution formation mechanism of membrane lipids in Golgi sub-compartments
To reveal the function of Golgi apparatus in the lipid localization, we established the method of analyzing the lipid composition of
Golgi sub-compartments.

(11) Analysis of molecular mechanisms of phosphatidylethanolamine transport between mitochondria and endoplasmic reticulum
We clarified properties of duramycin, which specifically binds to ethanolamine phospholipids.

(12) Elucidation of role of DAG in vesicle transport from Golgi apparatus
We newly developed FRET-based probe to detect DAG at the lumenal side of endomembrane.

(13) Development new fluorescent probes for visualizing histone acetylation by using FRET and kinetic analysis of histone

acetylation
We developed a new fluorescence resonance energy transfer (FRET) probe for detecting acetylation at histone H4K5 and K8 in living
cells by coupling histone H4 with the bromodomain of BRDT and two fluorescent proteins Venus and CFP.

(14) Regulation of the mitochondria by NAD-dependent deacetylases, SIRTs
To elucidate the function of a major mitochondrial deacetylase, SIRT3, several novel acetylated proteins in the mitochondria were
identified as substrates of SIRT3. Most of these acetylated proteins are involved in an energy metabolism, suggesting that SIRT3 may
play important roles in an energy metabolism.

(15) Study on the mechanism of transcriptional repression by histone deacetylase inhibitors
ChIP analysis revealed that TSA impairs the recruitment of Pol IT and the induced acetylation of histone H4 at the promoter region of
inflammatory genes.

(16) Nucleo-cytoplasmic protein transport in fission yeast
We are studying the function of the fission yeast exportin spMsnb. Disruption of spmsné caused sensitivity to various stresses and
overexpression of spmsné affected cell morphology. Based on the microscopic visual screening, we identified 24 candidate cargo
proteins for spMsnb.

(17) Reverse proteomics analysis for understanding signaling pathways of histone modification
We made reverse array and identified several upstream factors regulating the acetylation level of histone H3 Lys9 in
Schizosaccharomyces pombe.

(18) Dynamic analysis for establishment of mitochondrial genomic homoplasmy
Our studies revealed that the expression of DIN7is regulated at a transcriptional level in response to DNA damages. Furthermore,
Mhr1-depndent recombination suppresses the increased petite formation caused by an excessive amount of Din7.

(19) Regulatory role of nucleo-cytoplasmic transport in organizing microtubule structure in fission yeast
In fission yeast, inhibition of nuclear protein export induced tubulin accumulation within the nucleus and nucleation of an
intranuclear microtubule bundle in an interphase SPB-dependent manner.

(20) Subcellular compartmentation of small metabolic molecules such as acetyl-CoA, the cofactors for protein modification
We have identified mitochondrially-localized acetylated proteins in fission yeast.

(21) Global analysis of protein post-translational modifications in fission yeast
We have established a methodology for high-throughput identification of protein post-translational modifications.

(22) Comprehensive analysis of protein acetylations using a fission yeast temperature sensitive mutants library
Identification of novel roles for protein acetylation was tried by using the fission yeast mutant strains whose temperature sensitivities



were suppressed by Trichostatin A.
(23) Regulation of mRNP
We identified an RNA-binding component of cytoplasmic mRNPs which functions as a translational repressor.
(24) Analysis of the molecular mechanism of flip-flop that regulates asymmetric distribution of lipids in biological membranes
To elucidate the molecular mechanism of flip-flop, the defective genes in phosphatidylserine-resistant CHO-K1 mutant cells were
analyzed.
(25) Development of super-resolution single-molecule imaging microscopy and its application to the detection of higher-ordered
clustering of membrane receptors
Spatial resolution of single-molecule imaging was improved by applying digital deconvolution to TIRF microscopy by a factor of 1.4.
This technique will be used to detect dynamics in EGFR clusters that is most likely the reason of complex reactions of EGFR found in
single-molecules.
(26) Single-molecule imaging analysis of conformational changes of signalling molecule Rafl in living cells
Here we report a measurement system for conformational changes of individual signaling molecules in living cells using
single-molecule imaging. This measurement system (a combination of single-molecule kinetic analysis and single-molecule FRET
detection) will be useful for studies on other signaling molecules.
(27) Analysis of cargo dynamics during COPII vesicle formation in an artificial planar lipid membrane
We developed a method for single cargo molecule imaging for direct observation of cargo dynamics during COPII vesicle formation.
(28) In vivo dynamics and regulation of genome damage repair factors
In vivo dynamics of GFP-tagged nucleotide excision repair factors revealed the presence of a novel regulatory mechanism.
(29) Analysis of inhibitory mechanism of bioprobe interfering microtubule dynamics
AG1 is a novel microtubule inhibitor, but its molecular target was unknown. In vitro experiment suggested that molecular target of
AG1 is tubulin.

2. “What cells make?” Research Team

(1) Search of unknown function of “bulb”, a putative subregion in plant vacuolar membrane
To screen bulbless mutants, we generated the mutant pool from bulb-visualized Arabidopsis GFP marker line by EMS mutagenesis.

(2) Studies on vacuolar biogenesis and its regulatory mechanisms in higher plants
GSTtagged various fragments of AtVam6 were expressed in £, coli and some of these fusion proteins could purify from soluble
fractions.

(8) Control of cell differentiation by organelles
Apoptosis of myoblasts during myoblast differentiation is regulated by an autocrine factor and an anti-apoptotic protein.

(4) A novel mitotic role of importin b and small GTPase Ran
We found that the association of importins-b and -a with hKid triggers the initial targeting of hKid to mitotic chromosomes and that
local Ran-GTP-mediated “cargo-release” promotes the accumulation of hKid on chromosomes. This study demonstrates a novel
nucleocytoplasmic transport factor-mediated mechanism for targeting proteins to mitotic chromosomes.

(5) Analysis of nucleocytoplasmic transport mediated by Importin b family molecules
We developed the new system for identification of substrates of importin b family molecules. Utilizing this system, we showed that
nuclear import of hsc70 is likely to be dependent of Ran, but not Importins.

(6) Analysis of a novel mechanism regulating the behavior of mitotic chromosomes
We showed a novel possibility that chmadrin complex might contribute to the behavior of mitotic chromosomes via regulating the
metabolism of certain specific mnRNAs.

(7) Mechanism of nuclear pore assembly during interphase
Nuclear pores, sophisticated gateways between cytoplasm and nucleoplasm, are the most notable structures on the nuclear
membrane. Currently, we are examining how the nuclei and nuclear pores are assembled and regulated during cell proliferation and
differentiation.

(8) Molecular mechanism of assembly and regulation of chromosomal DNA replication apparatus
Orecl is phosphorylated by CDK/cyclin A through Cy motif, which is masked by amino-terminal BAH domain on chromatin through
interaction with HP1 or CDC45.

(9) Correlation between Protein Level of LAP2a (lamina-associated polypeptide 2a) and Cancer Proliferation.
We examined components of nuclear envelope in clinical colorectal cancer tissues. Interestingly, LAP2a was found to be strongly
overexpressed among the proteins examined in all cases. LAP2a-knockdown significantly reduced the growth rates of several cancer
cell lines. LAP2 a -depleted cells showed abnormal nuclear shape and increased number of multinucleated cells.

(10) in vitroreconstitution of mammalian prereplicative complex
The DNA-binding activity of mouse ORC1-5 is stimulated by ATP. In addition, the sequential assembly of Orc1-5, Cdc6 and Cdtl
onto DNA was reconstituted.

(11) Nuclear quality control mechanism for DNA polymerase o
We analyzed the quality control mechanism that prevents the nuclear expression of aberrant DNA polymerase alpha using Halo-Tag
system.

(12) Mechanism of nuclear membrane and nuclear pore complex assembly at mitosis.
We have report about two distinct subdomains on the nuclear surface. Each of membrane-protein classified to the two subdomains in
earl G1 shows different localization in anaphase. At the period, a protein of the one class and Pom121 were detected at almost the
same compartment, which is neither the ER nor the Golgi. We reported on a paper about human Pom121 importance for NPC
assembly.

(13) Live cell science in the silkmoth pheromone gland
Experiments using fluorescent Ca%* imaging techniques revealed that sex pheromone production in the silkworm, Bombyx mori, is
mediated by store-operated Ca2* channels.
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(14) Analysis of baculoviral regulation on host cellular function.
We identified several BmNPV ORF8 interacting host factors that are either membrane bound proteins or secreted proteins. Further
analysis using RNAi and inhibitor for Notch suggested that these host factors may be involved in entry of BmNPV.

(15) Nuclear architecture in baculovirus-infected cells
Our analysis of chromatin dynamics in baculovirus-infected cells demonstrated that host cell chromatin is relocated to the nuclear
periphery in association with expansion of two discrete virus-induced subnuclear compartments.

(16) Evolutionary analysis of sex determination mechanisms using invertebrates.
We revealed that BmPSI is female-specifically phosphorylated and also found a male-specific protein that binds to the cisacting
element on Bmdsx exon 4.

(17) Molecular mechanisms of lipid dynamics in insect sex pheromone production.
We established the in vivo gene analysis system in the pheromone gland of the silkmoth, Bombyx mori, by using the transgenic
system and the desatl promoter. To isolate novel sex pheromone-related genes, we prepared normalized ¢cDNA library of the
pheromone gland of the armyworm, Pseudaletia separata.

(18) The analysis of Drosophila nucleolar GTP binding protein 1(dngbpl).
The cell death, depended on a decreased level of dngbp1, is caused by unknown mechanism different from apoptosis.

(19) Analysis of brassinosteroid signaling factors by imaging of plant organelle
Brassinosteroid signaling genes b1/ were identified and these intercellular functions were tried to characterize.

(20) Study on cellular symbioses of protists and their associated bacteria
Strong hydrogen producing ability of termite-gut protists and considerable hydrogen uptake activity of the endosymbiotic bacteria
suggest that the hydrogen transfer enhances cellulose fermentation in the gut.

(21) Analyses of structure and function of multigene-encoded Na*/H* antiporter system
We performed transcriptome analysis to show that transcription of many virulence genes, mostly RpoS and quorum
sensing-dependent ones, was decreased in a NaCl-dependent manner in a Sha antiporter-deficient mutant, which may cause the
attenuated virulence of the mutant.

(22) We established cultivation system of not-yet-cultivated protists, Parabasalids and Oxymonads and trying to construct real time
fluorescent observation system to analyze such the "primitive" eukaryotic endo-membrane systems.

(23) Biochemical and structural analyses of the condensin complex
To make protein crystals of the Bacillus subtilis condensin complex, we have established an expression system in which parts of its
three subunits are co-expressed and co-purified from bacterial cells..

(24) Monitoring the dynamic changes of p38 MAP kinase
To develop the method (s) to distinguish non-phosphorylated p38 from that of phosphorylated one, we have continued to generate
anti-non-phosphorylated p38 antibody with different peptide antigens, immunizing schedules and purification schemes. Moreover, we
showed that p38 plays a critical role in mouse epileptic seizure and excitotoxicity.

(25) Regulation of the transglutaminase-mediated apoptosis
Crosslinking inactivation of Sp1 by TGase causes reduced expression of growth factor receptors, leading to hepatic apoptosis.

(26) Design of novel antibody-based probes by ADLib system
We are in the process of developing a new ADLib-based method to prepare monoclonal antibodies against various antigens including
lipids and phosphorylation epitopes.

(27) Reconstitution of nucleolus based on the molecular mechanism of nucleolar assembly and disassembly
We found that cdc2-mediated phosphorylation of B23, one of the nucleolar components, induces the structural change of the
C-terminal region, and impairs its RNA binding activity. UBF was shown to bind to PNB, and the HMG domain of UBF is involved
in the binding.

(28) We have visualized a process of cell death in living organisms.

(29) Regulatory mechanism of vacuolar membrane dynamics and vesicle trafficking required for gravity perception of gravitropism
in Arabidopsis.
Our results suggest that SGR9 localized to amyloplasts may regulates amyloplasts sedimentation to the direction of gravity via
remodeling of actin filaments.

(30) Characterization of the membrane proteins of vesicular transport compartments in Saccharomyces cerevisiae
We found that the early Golgi membrane protein Svp26 plays a role in localizing several Golgi mannosyltransferases and so affects
N-glycosylation. We characterized a previously uncharacterized ER membrane protein Kegl as a novel Kre6-binding protein
responsible for the cell wall beta-1,6-glucan synthesis.

(31) Molecular mechanisms of Membrane Traffic in C.elegans
We showed that Rab8 is responsible for the localization of apical proteins in intestinal epithelial cells both in worms and mice.

(32) Study on mechanisms of cell polarity underlying tissue organization
We analyzed roles of mitotic spindle orientation in mammalian neural stem cells by making LGN-KO mouse, and discovered that
divisions orthogonal to the apico-basal axis are necessary to maintain the population of neuroepithelial progenitors but not the overall
neural production.

(33) Development of tissue formation device including nanotechnology and formation of liver lobule tissue from hepatic stem cells
and hepatoma tissue from hepatic tumor cells using its device.
Hepatic tumor cells (HepG2) proliferated and form a hepatoma tissue like cell aggregate (840jum in diameter) in the artificial tissue
formation device including nanotechnology to control ultra low flow rate of medium. A relation between short diameter of the artificial
tissue and flow rate is consistent with the relation between the diameter of liver tissue and blood flow rat



