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S1-1 Keynote lecture

Cellular mechanosensing of the microenvironment byactin-dependent
stretch-relaxation cycles

oMichael Sheetz
Mechanobiology Institute and Department of BioladjicSciences, National University of
Singapore. Also, Department of Biological Scien@dumbia University, U.S.A.

Control of cell growth, death or differentiaticnvolves the integration of microenvironmental
signals through cell motile processes to produeedésired cellular responses In the case of
cell-matrix interactions that can control diffenation of stem cells, it seems that there are sgver
different levels of mechanosensing from an earstitg of matrix stability, rigidity sensing,
adhesion growth-maturation and finally, queryingref adhesions. Recent studies with supported
bilayers containing lipid-bound RGD ligands, shdwattdiffusive ligand binding causes clustering
of avB3 integrins that stimulates actin polymerizatiord aontractioh. If contraction is to a
barrier in the bilayer, then further actin assemsblstimulated until the cell spreading removes the
folds in the membrane and activates contractisettse rigidity. The process of rigidity sensing
involves pulling to a constant displacement of ad4@0 nn* in a local region of the cell Once a
rigid surface is sensed, the cell will assemblecalfadhesion through a force-dependent process.
In mature adhesions, the stretching of proteinsuwareil binding sites such as the stretching of
talin causing the increased binding of vincBiliRecent findings show that talin is stretched by
200-300 nm and relaxed multiple times in vivo vdthtochastic period of 6-164f the active head
of vinculin is expressed, then the stretching @eased to about 400 nm and the oscillations in
length are damped. These findings indicate thatibt a single stretch but perhaps the integral of
many stretches that defines the cellular respoasméchanical aspects of the environment.
Because the assembly of talin in adhesion compldepends upon the clustering of integrins,
rigidity of the surface matrix, and formation ofreature adhesion, the integrated signal from the
microenvironment through stretch-relax cycles Wl a complex function of both the chemical
nature of the matrix, rigidity of the matrix ancetlevel of cell motility.

(References)

1 Vogel, V. & Sheetz, M. Local force and geomensing regulate cell functiondat Rev
Mol Cédll Biol 7, 265-275 (2006).

2 Yu, C., Law, J., Suryana, M., Low, H. & Sheetz, Rl Early integrin binding to RGD
activates actin polymerization and contractile mmoeat that stimulates outward
translocationProc Natl Acad Sci U SA In Press (2011).

3 Gauthier, N. C., Fardin, M. A., Roca-Cusachs Bheetz, M. P. Temporary increase in
plasma membrane tension coordinates the activafierocytosis and contraction during
cell spreadingProc Natl Acad Sci U SA 108, 14467-14472, 1105845108 (2011).

4 Saez, A., Buguin, A., Silberzan, P. & Ladoux,I8the mechanical activity of epithelial

cells controlled by deformations or force&®phys J 89, L52-54, 105.071217 (2005).

Ghassemi, St al. Cell Rigidity Sensing by Local Contractions. (8utied).

del Rio, A.et al. Stretching single talin rod molecules activatasulin binding.Science

323, 638-641, 1162912 (2009).

7 Margadant, Fet al. Mechanotransduction in Vivo by Repeated Talin tShrdRelaxation
Events Depends Upon VinculiRLoS Biol In Press (2011).
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S1-2
Sensing “danger” through C-type lectin receptor Mircle

oSho Yamasaki
Molecular Immunology, Medical Institute of Bioregtibn, Kyushu University

Our body is continuously exposed to “dangerivé from both self and non-self, i.e. tissue
damage or infection. Host immune receptors immebliaecognize them to evoke appropriate
immune responses for the maintenance of homeostdsigever, the receptors that sense
DAMPs (damage-associated molecular patterns) amdFR2A(pathogen-associated molecular
patterns) have not been fully understood. Minclea¢Mphage-inducible C-type lectin) is a
stress-induced C-type lectin mainly expressed ieloig cells. We found that Mincle is an Fc
receptory chain (FcR)-coupled activating receptor that recognizes deells to induce
inflammatory cytokines. Mincle also recognizéson-self such as mycobacteria. Among
mycobacterial components, TDM (trehalose dimycolatso called cord factor), a glycolipid
known as strong adjuvant, was identified as a Mitigland. Thus, Mincle may function as a
sensor for the “danger” derived from both damagell ©AMPs) and invading non-self
(PAMPs) to evoke innate/acquired immune respornSesstitutive expression of Mincle by
transgene resulted in lethal disorder in mice, satigg that excessive sensing of “danger”
breaks homeostatic responses. The physiologicaradges and potential risks through the
recognition of “danger” will be discussed.
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S1-3
Hypoxia and carcinogenesis

oLorenz Poellinger

Cancer Science Institute of Singapore, NationaMérsity of Singapore
Department of Cell and Molecular Biology, Karoliaskstitute, Sweden

Prof Poellinger’s laboratory investigates thechranisms of regulation of gene expression
and the epigenetic landscape in tumour cells irokig(low oxygen concentration) which is
one of the pathophysiological signatures of growswjid tumours. These mechanisms
determine growth, the metabolic status, the diffeation status and metastasis of the tumours
and it is their aim to target these molecular patysvin the development of novel cancer
therapy.
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S2-1

Enzymatic catalysis of anti-Baldwin ring-closure raction in polyether
biosynthesis

Hideaki Oikawd&, Kendall N. HouR, oChu-Young Kin?

YDivision of Chemistry, Hokkaido University

2Department of Chemistry and Biochemustry, UniversitCalifornia Los Angeles
®Department of Biological Sciences, National Uniitgref Singapore

Despite recent advances in the understandingcyafic polyether natural product
biosynthesis (1), the enzymological mechanism ofv tbese stereochemically complex
compounds are generated remains elusive. For eraihphs been proposed by Nakanishi (2)
that the formation of brevetoxin B requires thesitthesis of an alkene intermediate in which
10 specific carbon—carbon double bonds out of al tot 14 must be formed in an &l-
configuration and uniformly epoxidated to eithdr%JSor all-R,Rpolyepoxide. Subsequently,
a cascade of 10 epoxide-opening ring closure wagtiall of which are energetically
disfavored anti-Baldwin-typendoreactions (3), must occur to form the final praduith the
correct transsyntrans stereoconfiguration. However, there is currently structural
information available of an enzyme capable of gaiaf such chemistry. Recently, we have
determined the X-ray crystal structure of Lsd19,emoxide hydrolase responsible for the
biosynthesis of ionophore polyether lasalocid A)4in complex with substrate and product
analogs. This is the first atomic structure of daurel enzyme capable of catalyzing the
disfavored epoxide-opening cyclic ether formati®he unique catalytic ability of Lsd19 was
analyzed through a combination of crystal structletermination and computational study.

(References)

(1) Vilotijevic and JamisonAngew. Chem. Int. Ed. (2009) 48, 5250-5281
(2) Nakanishi,Toxicon (1985) 23, 473-479

(3) Baldwin, J. Chem. Soc. Chem. Comm.(1976) 734-736

(4) Shichijo Y.et al.J. Am. Chem. Soc. (2008) 130, 12230-12231

(5) Minami, A. et al.Org. Lett.(2011) 13, 1638-1641
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S2-2

Structural and mechanistic basis of protein disulile bond formation in
human cells

oKenji Inaba
Division of Protein Chemistry, Medical Institute®ibregulation, Kyushu University

In the endoplasmic reticulum (ER) of humans;eirolr and protein disulfide isomerase
(PDI) constitute one of the major electron-flow tpadys that catalyze oxidative folding of
secretory proteins. Since Erol flavoenzymes gemexateactive oxygen species (hydrogen
peroxide) as a byproduct during the catalysis, Etivity must be strictly regulated to avoid
the futile oxidizing cycle in this organelle. Retdgnwe have succeeded in crystal structure
analysis of human Eradin its hyperactive and inactive forms. Our findsngveal that Erai
modulates its oxidative activity by properly positing regulatory cysteines within an
intrinsically flexible loop, and by fine-tuning itslectron shuttle ability through intra-loop
disulfide rearrangements. The computational analydi the Eroti-PDI binary complex
suggested that specific PDI targeting is guaranig@darily by hydrophobic interactions
between the hydrophobic pocket in the BDtomain and the protruding -hairpin of Erotx.
This complex model was further corroborated by eystematic mutational analyses.
Altogether, these results demonstrate the moletases of the regulated and specific protein
disulfide formation pathway in human cells.
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S2-3

Structure of 8C11 Fab in complexed with Hepatitis EVirus (HEV) E2s
domain for understanding the neutralization of HEV

od. Sivaraman?, Tang XV, Yang C?, Gu Y?, Song C?, Zhang X?, Wang Y?, Zhang
J2, Hew CLY, Li S?, Xia N?

YDepartment of Biological Sciences, National University of Singapore

2 Natioanl Institute of Diagnostics and Vaccine Development in Infectious Disease,
School of Life Sciences, Xiamen University, China

Infectious hepatitis viral diseases are major health problems in both developing
and developed countries. Parenteral and faeco-oral are two modes of transmission
of hepatitis. Hepatitis E virus (HEV) is an important cause of severe hepatitis in
humans and is responsible for unusually high rates of mortality in pregnant
women by the development of fulminant liver disease. We have demonstrated that
HEV capsid is made up of capsomeres consisting of homodimers of a single
structural capsid protein (E2) forming a partially enclosed shell and determined its
structure at 2A resolution!. This domain protrudes from the viral surface and
engages with host cells to initiate infection. Further we have determined the
complex crystal structure of 8C11 Fab, a neutralizing antibody, with HEV E2s (I)
domain at 1.9A resolution. The 8C11 epitopes on E2s (I) were identified at
Asp96-Thr499, Val510-Leu514 and Asn573-Arg578. The mutations and cell model assay
identified Argb512 as the most crucial residue for 8C11 interaction and for the
neutralization of HEV2. 8C11 specifically neutralizes HEV genotype I, but not the
other genotypes. HEV type I and IV are the most abundant genotypes. To
understand the specificity, the structure of E2s (IV) was determined at 1.79A
resolution and an E2s (IV) complex with 8C11 model was generated. The
comparison between the 8C11 complexes of type I and IV revealed the key residues
that distinguish these two genotypes. In particular the position 497 at the 8C11
epitope region of E2s has distinct amino acids in different genotypes. Swapping of
this residue from one genotype to another showed that the 8C11 reactivity was
inversed and demonstrated the essential role played by aa497 in the genotype
recognition. These studies will lead to the development of antibody-based specific
drugs for the treatment against HEV.

References

1. Dimerization of hepatitis E virus capsid protein E2s domain is essential for
virus-host interaction. Li S, Tang X, Seetharaman J, Yang C, GuY, Zhang J, Du H,
Shih JW, Hew CL, Sivaraman J and Xia N. PLoS Pathogens. (2009) 5, e1000537.
2. Structural basis for the neutralization and genotype specificity of hepatitis E

virus. Tang X, Yang C, Gu Y, Song C, Zhang X, Wang Y, Zhang J, Hew CL, L1 S,
Xia N and Sivaraman J. PNAS (2011) 108, 10266-10271.
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S2-4

Crystallographic and NMR evidence for flexibility in the C-terminal
globular domain of oligosaccharyltransferases ands catalytic significance

James Nyirenda, Shunsuke Matsumoto, Takashi Saitajwimi Igura, andDaisuke Kohda
Division of Structural Biology, Medical Instituté Bioregulation, Kyushu University

Protein Asn-glycosylation is widespread not yorih
eukaryotes but also in archaea and some eubaciEn.
oligosaccharyltransferase (OST) catalyzes the feared an
oligosaccharide chain from a lipid donor to an asgme
residue in polypeptide chains (Fig shows the eulary
N-glycosylation). OST is a multi-subunit membramatpin \_/(A:H

g . . . ~Asn._

complex in higher eukaryotes, but a single-subprotein in ThriSer/Cys
lower eukaryotes, archaea and eubacteria. The/tatstbunit oSsT
is STT3 in eukaryotes, AgIB in archaea, and PglBubacteria
The STT3/AgIB/PgIB proteins share a common architec A
multi-span transmembrane region (10-13 TMs) existthe
N-terminal half, whereas the C-terminal half of gwémary |
sequence forms a globular domain. The STT3 proteiase
more than 40% sequence identities, but exhibit téichi
sequence identities with AgIB and PgIB proteingidslly less than 20%. Thus, meaningful
multiple sequence alignment of STT3/AgIB/PgIB asrtise three domains of life is almost
impossible. A comparative approach is very effectunder this circumstance by finding
common structural ground among OSTSs.

We determined five crystal structures of thee@rinal globular domains of AgIBs from
Pyrococcus and Archaeoglobusand a PgIB fromCampylobacter(1,2). The detailed
comparison of the closely and distantly related ©&WVealed the minimal structural unit for
the catalysis, a common architecture, and new ceedenotifs, beyond sequence comparison.
A segment of the minimal structural units of theefstructures exhibited large conformational
differences, probably due to the crystal contafdot$, suggesting an unusual plasticity of the
C-terminal globular domaif®N NMR relaxation study showed that this plasticrsegt in the
ArchaeoglobusAgIB-S2 structure was actually mobile in solutidrinally, we designed
engineered disulfide bonds that connected twbelices to restrict the flexibility in the
C-terminal globular domain. These disulfide bonaisipletely inhibited the enzymatic activity
of Pyrococcus furiosuagIB-L, while the activity was fully recovered updhe reduction of the
disulfide bond. This indicates that the dynamiddea of the C-terminal globular domain is
essential for the catalysis.

Recently, a crystal structure of a full-lengflampylobacterPgIB in a complex with an
acceptor peptide was reported (Lizak eNalture(2011) 474, 350-355). This epochal structure
revealed a special binding pocket that recogniz2sThr/Ser in the Asn-glycosylation
consensus, Asn-X-Thr/Ser, %XPro. Interestingly, the Thr/Ser-pocket is composédhe
flexible segment identified in our study. Thus, prepose that the Thr/Ser pocket catches and
releases the Thr and Ser residues in the N-glyatisgl consensus in synchronization with the
catalytic cycle, and its dynamic nature enableseffieient scanning of a nascent polypeptide
chain when coupled with the ribosomal protein sgaik.

(References)
(1) lgura M et alEMBO J (2008) 27, 234-243.
(2) Maita N et al,J Biol Chem (2010) 285, 4941-4950.
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S3-1

VCIP135 deubiquitinase and its binding protein, WAG in
p97ATPase-mediated membrane fusion

oGo Totsukawa, Yayoi Kaneko, Kaori Tamura, and Hisaodo
Department of Molecular Cell Biology, Faculty of eal Sciences, Kyushu University

Two distinct p97 membrane fusion pathways agelired for Golgi biogenesis: the p97/p47
and p97/p37 pathways. VCIP135 is necessary for jpatimvays, while its deubiquitinating
activity is required only for the p97/p47 pathway.

We have now identified a novel VCIP135-bindprgtein, WAC. WAC localizes to the
Golgi as well as the nucleus. In Golgi membrane80As involved in a complex containing
VCIP135 and p97. WAC directly binds to VCIP135 amcreases its deubiquitinating activity.
SiRNA experiments revealed that WAC is requiredGotgi biogenesis. In an in vitro Golgi
reformation assay, WAC was necessary only for p9/pediated Golgi reassembly, but not
for p97/p37-mediated reassembly. WAC is hence thbtgyfunction in p97/p47-mediated
Golgi membrane fusion by activating the deubiqaitiimg function of VCIP135.

We also showed that the two p97 pathways fandhh ER membrane fusion as well. An in
vitro ER reformation assay revealed that both pagsarequired VCIP135 but not its
deubiquitinating activity for their ER membraneitus This was consistent with the finding
that WAC is unnecessary for p97-mediated ER menabiasion.

16



S3-2
Understanding membrane recycling through reconstittion

oMin Wu
Department of Biological Sciences, National University of Singapore

Endocytosis is the process used by eukaryotic cells to internalize extracellular
materials and a small portion of the plasma membrane via the formation of
vesicular carriers. The fidelity of this process in vivo is ensured by the concerted
action of a large network of cytosolic proteins. While many of these components
have been identified and biochemically characterized, information regarding their
integration in time and space is still largely lacking. Using a cell-free system that
reconstitutes membrane budding and fission reactions [1], we are exploring the
shape transformation of the plasma membrane, with a particular focus on the role
of clathrin, curvature generating proteins and actin. Information obtained here
serves as a link between in vitro reconstitution and in vivo studies, and points to
an emerging morphological complexity of the endocytic machinery underlying its
plasticity.

Reference
1. Wu et al., Nat Cell Biol. (2010) 12, 902-908.
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S4-1

Understanding molecular networks and their dereguléed hubs in human
diseases using SILAC-based mass spectrometry

oJayantha Gunaratne
Institute of Molecular & Cell Biology, A*Star anda@cer Science Institute Singapore, National
University of Singapore

Modern mass spectrometry (MS) technology oféxsiting new strategies for advances in
virtually all areas of biology. Among the quantivatMS strategies, stable isotope labeling of
amino acids in cell culture (SILAC) has emergecasmple and robust approach to solve a
wide range of biological problems. SILAC eliminatiedse positives in protein-interaction
studies, and reveals large-scale dynamics of pnatea@nd protein turnover kinetics by adding
a temporal dimension to proteomics. It has becoprenae assay for measuring changes in the
posttranslational modifications from the yeast phesne pathway to stem-cell differentiation.

Our research mainly covers protein-, peptided NA-protein interactions, and global
changes in proteome, phosphoproteome and ubigongyio perturbed cells using SILAC and
its improved formats. We have built high qualityt@in interactome catalogues of two key
tumor suppressors, PTEN and p53, and two of tleicer associated mutants, PTEN-G20E
and p53-R273H, using improved strategy named Sllba€ed parallel affinity purification
(PAP-SILAC). We found several known wild-type irdgeting proteins as well as new
interactors in each catalogue. New interactors itd-type and its respective mutant can be
divided into three different categories: proteiremenon to wild-type and the mutants,
mutation-specific interactions and those uniqueitd-type. We have validated the specificity
of selected novel interactors using biological gssd&unctional studies of some of these
interactions showed that such interactions arentéisbén tumor progression and metastasis.
We have expanded our SILAC-based protein interac®no capture the host cell proteins
binding to dengue virus (DENV) RNA. Using RNA chratography of DENV-2 5" and 3'
untranslated regions that have been known to faoorsdary structures necessary for virus
replication, we identified several proteins imptehin P body and stress granule function, and
not previously known to bind DENV RNAs. The coldzation study of these proteins with
sites of DENV replication further implicated thgs®teins in either a pro- or anti-viral role in
the host cell.

SILAC-based global proteome quantification esviready to tackle comprehensive protein
expression analysis comparable to mRNA quantifica(transcriptome analysis). We have
acquired crucial roles of Annexin 1 (ANXAL) througiioteome quantification of mouse
mammary gland epithelial cells. Besides mediatimgammation, ANXAL is involved in
important physio-pathological implications includincell proliferation, differentiation,
apoptosis and metastasis. However, with controserém ANXALl expression in breast
carcinomas, its role in breast cancer initiatiod @nogression remains unclear. To elucidate
how ANXAL plays roles in breast cancer initiatiove carried out SILAC analysis on normal
mammary gland epithelial cells from ANXAL- hetergpys (ANXAL1+/-) and ANXA1-null
(ANXA1-/-) mice. Among over 5000 quantified protsjnwe observed over 200 up- and
down-regulated proteins in ANXA1-/-. Bioinformaticnalysis of these protein clusters
followed by appropriate functional assays revedlad ANXAL is potentially implicated in
DNA damage, apoptosis, cell adhesion and migraiethways. For further understanding of
such roles associated with ANXA1 we have carriet! SIlLAC-based phosphoproteomics
analysis using the same cell lines. We have quedtrhore than 4000 phospho sites of which

18



[R50 sites were either up- or down- regulated in AIX- . The relevant biological studies are
in progress to uncover connection of the detecteanges of phosphorylation with the
biological roles of ANXAL.
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S4-2
Cell-fate decision by histone variants

oYasuyuki Ohkawa

Department of Advanced Medical Initiatives, Gragu&chool of Medical Sciences, Kyushu
University

Cell differentiation is achieved through thei@ts of lineage-determining transcription
factors. MyoD is a regulatory factor that deternsiskeletal muscle cell fate, yet its function in
undifferentiated cells remains unknown. We show tsomodomain helicase DNA-binding
domain 2 (Chd2), a member of the SNF2 family obamatin remodeling enzymes, cooperates
with MyoD and is required to determine cell fat€hd2 interacts with MyoD and with
myogenic gene regulatory sequences to specificaliyk these loci via deposition of the
histone variant H3.3 prior to cell differentiatioDirected and genome-wide analysis of
endogenous H3.3 incorporation demonstrates thackklmovn of Chd2 prevents H3.3
deposition at myogenic genes, does not affect i@ @osition at housekeeping genes, and
results in inhibition of myogenic gene activatiauridg differentiation. The data indicate that
MyoD determines cell fate and facilitates differatibn-dependent gene expression through a
Chd2-dependent deposition of H3.3 at myogenicpaoicr to the onset of differentiation.
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System biology approach to dissect PRL-3 functiomiAML

oChng Wee-Joo
Cancer Science Institute of Singapore, NationaMarsity of Singapore; Department of
Medicine, Yong Loo Lin School of Medicine, Natioddalversity of Singapore

Much of intracellular signaling are mediatedigit control and regulated interplay between
kinase and phosphatase activity. While deregul&iadse activity in malignancy is well
described, the role of deregulated phosphataseitgds only starting to be unraveled. We
recently found that PRL-3, a phosphatase originddigcribed to be associated with metastasis
in solid tumors, is upregulated in a significanbgortion of acute myeloid leukemia and
mediates drug resistance. We further showed that 8nples with higher PRL3 expression
were associated with poor prognosis and that knmekdof PRL-3 in higher expressing cell
lines lead to significant cell death. PRL-3 therefappears to be both biological and clinical
relevant in AML. We went on to dissect the oncogemile of PRL3 and the upstream and
downstream signaling network in AML using an intggre analysis of phenotypic, genomics,
and proteomics correlation. This could potentiddlstd to better understanding of the role of
this molecule in AML and also provide important aves for therapeutic intervention.
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Towards a data resource of full-length protein strtures

oChristopher W. V. Hogue
Mechanobiology Institute of Singapore and Departimein Biological Sciences, National
University of Singapore

Large-scale protein model databases includimg $wissModel Repository (1) and
MODBase (2) have provided high quality 3D structumadels for large numbers of folded
domains from complete genomes. While the conveatiview is that the missing portions of
3D structure may represent folded domains with wendlogous structure, the rate of
deposition of new folds into the PDB database lesntshrinking, and appears to be reaching
an asymptote. There is a significant fraction renmgj, up to 30% of protein coding regions,
where we may expect that no single stable foldeacstre may ever be found. These are
classically considered to be unfolded regions diskor intrinsically disordered domains, some
of which contain compositional sequence biases.aAdgs in detecting and classifying these
intrinsically disordered domains have been madegher we are still left with the problem of
representing and modeling these as 3D structuresrder to achieve a goal of a resource of
full-length 3D structures, we must start considgrine expansion of 3D structure into large
ensemble representations, which are able to captutieersity of random and non-random
protein conformers. The TraDES (3) software systasibeen in use in my group and by NMR
scientists(4) to generate large samples®-() of protein conformers, and then use
experimental structures, barriers, or energetisttamts to narrow these populations down to
more representative sizes (4,5). The resultingsitdel ensemble sizes for disordered domains
that can represent structural heterogeneity if\atily large in the case of long disordered
regions, yet this ensemble space can be reducstzenby constraints by a few orders of
magnitude. A database infrastructure will be rezpitio represent all of the full-length protein
structures in the Human Genome, and estimatefarapproximately 10 petabytes of storage
will be required to hold the representative ensemsbiuctures for one eukaryotic genome. This
suggests, that very large scale database systemscaired if we are to build a system capable
of holding and representing the folded and non#fggortions of protein structures. We are
developing a new software architecture and workftowls for 3D structure management
capable of growing to this scale of resource.

(References)

(6) Kiefer F.et al.Nucleic Acids Res. (2009) 37, 387-392.

(7) Pieper Uet al.Nucleic Acids Res. (2011) 39, 465-474.

(8) Feldman H. and Hogue CW\Proteins. (2002) 46, 8-23.

(9) Mittag T. and Forman-Kay Lurr Opin Struc Biol (2007) 17, 3-14.
(10) Liu C. et al. BMC Bioinformatics (2011) 12, S31.
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Digital dissection of mitotic picoplankton by eleaton tomography

oLu Gan
Center for Biolmaging Sciences, Department of Rjmial Sciences, National University of
Singapore,

The picoplankto®streococcus tauis a tiny unicellular eukaryote, just 1 - 2 pum wi@e
tauri has a highly simplified cytological organizatiomrky interphase cells have just one
chloroplast, one mitochondrion, one Golgi body, and nucleus. This simplification even
scales down to the macromolecular level becaude @dkhas just one or two nuclear pore
complexes and one or two cytoplasmic microtubulegauri cells nevertheless have 20 linear
chromosomes, and are therefore expected to usadiespiith more than 40 microtubules to
segregate the 40 mitotic chromosomes. To teshifpsthesis, we need to simply image and
count the spindle microtubules. The only method ¢tha resolve these tightly packed
microtubules is electron tomography. Our electandgrams revealed that mitof tauri
cells have less than ~ 10 spindle microtubulespvdpose that these picoplankton undergo
either multiple independent rounds of anaphasesiongie anaphase using a highly adapted
kinetochore. To test these new hypotheses we e@tirto determine how mitotic chromatin
interacts with spindle microtubules.
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Created for control: Functions of STAT proteins indevelopment and
diseases

oXin-Yuan Fu
Department of Biochemistry, Cancer Science IngtitdtSingapore, National University of
Singapore

It was twenty years ago the STAT proteins wese revealed as p91 and p113 (Statl and
Stat2) proteins in an interferon induced complemtéSGF3 (Fu and Darnell et al, PNAS,
87:8555-8559, 1990). After this discovery, manyeothytokines that activate JAK kinases
were shown to be capable of activating STAT prateind thus the JAK-STAT pathway for
cytokine signaling was proposed. However, othetganotyrosine kinases (PTKs) such as
EGFR receptor tyrosine kinase and Src kinase migwase STAT proteins directly, indicating
that STAT proteins might be substrates of thesades and serve as functional mediators of
many kinds of PTKs. In this study we have firstdrto reveal the original role of STAT during
metazoan evolution through analyzed the evolutio8TAT proteins and its activators, JAK,
EGFR and Src Kinase from unicellular ancestral migyas to multicellular modern humans.
Second, we asked whether this original functio®@AT during early metazoan evolution is
replayed during early embryonic development. Werérad whether STAT proteins, STAT3 in
particular, has any role during mouse embryogerfesis zygote to the early embryo. Using
specific STAT3 deficient mice as a model, we havasn that STAT3 has an essential function
during early embryogenesis, such as in stem cekldpment. The details will be further
presented and discussed.
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Identification of the earliest branch point for myedo-erythroid development
in adult hematopoiesis

oKohta Miyawaki
Medicine and Biosystemic Science, Kyushu Unive@iaduate School of Medical Sciences

In murine hematopoiesis, hematopoietic sters ¢eISCs) have been identified within the
LSK fraction of bone marrow cells, which is definbg the absence of lineage-associated
surface markers (Lin) and high expression of Sead.c-Kit (1). The first commitment step at
the myeloid versus lymphoid bifurcation has beevppsed outside the LSK fraction, where
myeloid or lymphoid lineage-committed progenitotgts as common myeloid progenitors
(CMP) and common lymphoid progenitors (CLP) arespextively isolated (2). However,
recently, by utilizing mice harboring a fluorescegporter for GATA-1 transcription factor, we
found that the upregulation of GATA-1 occurs withie LSK population; The GATA-1+ LSK
population was capable of generating only myeldkeoyd cells but lacks lymphoid potential
(3), suggesting strongly that the earliest myett@glelopment occurs at the LSK stage.

To isolate the earliest myelo-erythroid LSK peogors in normal mice without utilizing the
GATA-1 reporter system, we conducted expressiofiliprg of GATA-1+ LSK cells by cDNA
microarray analyses, and identified a cell-surfacgigen (X) specifically expressed in
GATA-1+ LSK cells. By using this new surface markerwe could successfully purify a cell
population from normal C57B6 mice, which gives mselusively togranulocyte-macrophage
(GM) and megakaryocyte-erythroid (MegE) colonias, lacks lymphoid potential. The gene
expression analysis of the X+ LSK population regddhat this population expresses GM and
MegE-associated genes at a high level, but not iymgpgenes. Thus, the X+ LSK population
might represent the earliest stage for myelo-eopthdevelopment in normal mice, which
should be a useful tool for investigating the malac mechanisms for hematopoietic lineage
fate decision.

(References)

(1) Morrison SJ, Weissman IlLmmunity (1994) 1, p661-673
(2) Akashi,Nature (2000) 404, p193-197

(3) Arinobu, Cell Stem Cell. (2007) 1, p416-427
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Crucial role of the 12-HHT receptor BLT2 in epidermal wound healing

oMin Liu, Kazuko Saeki, Toshiaki Okuno, Takehiko Yokizo.
Department of Medical Biochemistry, Graduate Schobl Medical Sciences, Kyushu
University

BLT2 is a G-protein coupled receptor that isvated by 12(S)-hydroxyheptadeca-5Z, 8E,
10E-trienoic acid (12-HHT) and leukotriene B4 (LTBMouse BLT2 is expressed highly in
small intestine and skin. In skin, BLT2 expressizas detected in follicular and interfollicular
keratinocytes. Keratinocytes are the major poputatif epidermis and the first barrier of the
body. In the process of tissue injury and repaataknocytes rapidly migrate and form
epithelial sheets. This step is one of the key evienthe process of wound healing.

To clarify the role of BLT2 in skin wound haatj, full-thickness excisional (3 mm diameter)
skin wounds were made on the dorsum of 7-10-wedlBbI'2 -/- and WT mice. BLT2 -/- mice
exhibited a delay in skin wound healing in compamito WT mice.

As the production of 12-HHT is cyclooxygena€®©K)-dependent, a COX inhibitor aspirin
was applied in drinking water to the mice. Aspd&layed skin wound healing only in WT mice,
but not in BLT2 -/- mice.

To address the mechanism of delayed wound heali®l.T2 -/- mice, we performed DNA
microarray analysis of mice skin. Several geneswkndo enhance cell migration were
downregulated in both intact and punched skin of BL- mice.

We also investigated the roles of BLT2 in kexatyte migration in vitro. Spontaneously
immortalized human skin keratinocytes, HaCaT cstlbly transfected with human BLT2
exhibited more efficient migration than mock cetighe scratch assay. Quantitative real-time
PCR was performed to address the responsible gendse enhanced migration of BLT2
overexpressing HaCaT cells. The amount of mMRNA e¥esal MMPs, cytokines and
chemokines was increased in BLT2 overexpressirg gabler 12-HHT stimulation.

Taken together, these results strongly suggesticial role of BLT2 in epidermal wound
healingin vivo and keratinocyte migratian vitro.
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Early integrin binding to flud membrane RGD activates actin
polymerization and contractile movement that stimuates outward
translocation

oCheng-han YU and Michael P. Sheét?’
l)Mechanobiology Institute, National University oh&apore
% Department of Biological Sciences, Columbia UniitgrY, USA.

Integrin-mediated adhesions are critical fenstell differentiation, cancer metastasis, and
immune response (1). However, hindered by immolgands in conventional matrices,
mechanisms of early adhesion formation, espedialgral sorting of integrins and associated
proteins remain unclear. Here we show unreportad-tanged lateral movement of ligated
integrins in a sequence of force-dependent evéhles.utilized mobile RGD ligands over
supported lipid membrane system to trigger integativation and investigate lateral
reorganizations of associated molecules (2). Intiag nano-fabricated physical barriers that
partitioned continuous fluidic supported membrapesvided local confinement of ligated
integrin clusters and rigidity for cytoskeletaldergeneration. Initially, RGD-activated integrin
clusters stimulate actin polymerizations in proxymand form contractile pairs that move
toward each other against barriers via myosin-tivdg. Src kinase-dependent stimulation
triggered by contractile-assembled RGD-integrinsults in lamellipodial extension and
outward movement of clusters. Subsequent retrabianyosin-Il causes inward movement of
clusters, and cell spreading area is modulateddnpws spacing between periodic barriers.
Integrin clustering recruits adhesion proteinsintabaxillin and FAK, irrespective of force
generation. However, greater recruitment of vincigiobserved upon inward movement. The
early steps in cell adhesion of integrin clusteriagtin polymerization, and contraction of
clusters provide new targets for manipulating astime$ormation that precede the normal
extension, contraction and polarization processes.

(References)

(1) Hynes RO Science (2009), 326, p1216-1219.
(2) Yu C, et alPNAS (2011),in press
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MTOR regulates transcription through FOXK1 phosphorylation

oHirokazu Nakatsuni, Masaki Matsumotd, Kouji Oyamad&, Keiichi | Nakayam4.
Y Division of Cell Biology, Medical Institute of Begulation, Kyushu University
2 Division of Proteomics, Medical Institute of Biotgation, Kyushu University

The serine/threonine kinase mTOR senses th&tiowél and energy status of cells and
initiates its downstream responses. Only severastsates of mMTOR have been identified,
although mTOR has been shown to control divergeatogical processes. To explore
unidentified downstream molecules of mMTOR, we exmaithe effect of rapamycin on
serum-induced phosphorylation with the use of gtetite phosphoproteome analysis. On the
basis of this analysis, twenty novel downstreametues of mTOR were identified including
a transcription factor, FOXK1. We identified a nbpeotein, designated as K1BP1 (FOXK1
binding protein 1) that specifically interacts wighosphorylated FOXK1. To examine whether
the function of FOXK1 is regulated by mTOR-inducptosphorylation, we performed
microarray analysis for FOXK1-overexpressing cale. found that expression of many genes
affected by FOXK1 expression was downregulatedbytteatment of rapamycin. Furthermore,
the transcription activated by FOXK1 was inhibiteyl the expression of dominant-negative
form of KIBP1. We thus effectively identified a red\signaling pathway that is composed of
MTOR/FOXK1/K1BP1 to regulate transcription on ttasils of multi-omics approach.
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Intracellular tension regulates bile canaliculi matration in primary rat
hepatocytes

oJeffrey M. Robens, Qiushi Li, and Hanry Yu
Mechanobiology Institute, National University oh&apore

A major obstacle in tissue engineering is trenfation of in vivo-like structures in in vitro
cultures. Once removed from their organized 3Dugsarchitecture, many primary epithelial
cells lose their differentiated functions. Thisngjor obstacle for hepatocytes, which quickly
lose many of their liver-specific functions upoolation. As the generation of quality in vitro
hepatocyte cultures are critical for many drughgstpplications, as well as hepatitis viral
studies, we have begun studies aimed at undersgahdiv the in vitro environment regulates
the polarity of hepatocytes.

Hepatocytes have a unique epithelial topographgreby the apical domains are located
along the lateral sides of the cells sandwiched/&en two basolateral domains. These apical
domains form elongated lumen called bile canalidghlit merge with neighboring bile
canaliculi to form an interconnected network wittiie monolayer. The mechanical regulation
of these mesoscale tissue-like structures havie Yt elucidated. To this end, we have cultured
primary rat hepatocytes in vitro in the presenceaofomyosin inhibitors that decrease
intracellular tension. We have demonstrated thigt déanaliculi maturation is dependent on
actomyosin contractility, which can be modulated dupstrate rigidity. Additionally, this
actomyosin contractility is required to offset th@motic pressure within the lumen of the bile
canaliculi. Lastly we have identified a subset ofirastress fibers associated with the bile
canaliculi that may help balance the tension geadiay these structures to maintain the proper
cell shape.

Together, our results demonstrate that actomyosntractility regulates the intracellular
tension generated by osmotic pressure in the dewgldile canaliculi. Further this tension
may be transmitted to the substratum to generstbset of actin stress fibers to balance these
forces and maintain proper cell shape during heyttgolarization and maturation.
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Structural basis of Cdc42-mediated Cdc42-interactig protein 4 (CIP4)
recruitment to clathrin-coated pits

oAtsushi Shimada
Division of Structural Biology, Medical Instituté Bioregulation, Kyushu University

Cdc42-interacting protein 4 (CIP4) and forminebng protein 17 (FBP17) are Cdc42
effectors implicated in clathrin-mediated endocigosCIP4 and FBP17 contain an
evolutionarily conserved extended FCH (EFC)/FCH aBdR (F-BAR) domain. We
previously solved the crystal structure of the BFBAR domain dimer of CIP4 and FBP17
and revealed that it is an elongated helical-burttiiheer with shallow curvature (1). The
EFC/F-BAR domain of CIP4 and FBP17 interacted lith negatively charged phospholipid
membrane with its positively charged concave sertatd oligomerized to deform membranes
into a tubular shape. We also showed that this am@shm plays an important role in
invagination of clathrin-coated pits (CCPs). On thieer hand, the mechanism how CIP4 and
FBP17 are recruited to CCPs was obscure.

A guanine-nucleotide exchange factor for CdsAan important component of CCPs and
CIP4 and FBP17 interact with Cdc42 with their Cdsp2cific HR1 (cHR1) domains. Thus,
we hypothesized that activated Cdc42 recruits @GiRdl FBP17 to CCPs. To investigate this
hypothesis, we first solved the crystal structwkethe cHR1 domains of CIP4 and FBP17 in
complex with Cdc42GMPPNP. The antiparallel coitadl of the cHR1 domain bound the
switch regions of Cdc42 and extensively recognibedCdc42-specific phenylalanine residue.
Thus, we revealed the mechanism that ensures gpeatiognition of Cdc42 among other
Rho-family GTPases by the cHR1 domain.

We previously showed that FBP17 was transiaettyuited to CCPs in cells (1). CIP4 was
also transiently recruited to CCPs, while Cdc42 e@$ocalized with CCPs. In line with our
hypothesis, CIP4 recruitment to CCPs was blocke@tg42-binding defective mutations in
the cHR1 domain or by Cdc42 knockdown. Interesying@dc42 knockdown selectively
blocked the internalization of CCPs with relativélyge sizes. Thus, we propose that the
recruitment of CIP4 and FBP17 to CCPs is imporfaninvagination of relatively large CCPs.

(References)
(1) Shimada et alCell (2007) 129, p761-772
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A Novel Function of AWP1/ZFANDG: Regulation of Pexp Export by
Interacting with Cys-monoubiquitinated Pex5p and AAA ATPase, Pex6p

Non Miyata’, Kanji Okumotd™?, Satoru Muka?, Masafumi Nogucfi, andoYukio Fujiki??+
UDept. of Biol., Fac. of Sci?’Grad. Sch. of Syst. Life Sci, Kyushu Univ., Fukigka8581,
Japan,®JST, CREST, Tokyo 102-0075, Japan

In biogenesis of peroxisome, a subcellular wetla, Pex5p is the shuttling receptor for
peroxisomal matrix proteins harboring peroxisonrgdting signal 1 (PTS1). Several peroxins
are involved in the Pex5p shuttling between thesgttand peroxisomes. However, the precise
mechanism underlying the PTS1 receptor shuttlimgaias elusive. We herein suggest that
liver cytosol contains at least two distinct fastorvolved in the Pex5p export. We isolate one
of the factors by biochemical fractionation andvitio Pex5p export assay and identify it as
AWP1/ZFANDG (termed p40), a ubiquitin-binding NdB modulator. In in vitro Pex5p export
assay, recombinant p40, stimulates Pex5p exporilstwénti-p40 antibody interferes with
Pex5p export. p40 interacts with AAA ATPase Pexfijnot Pex1p-Pex6p complex. p40 binds
Cys-ubiquitinated form of Pex5p more preferentigtign unmodified Pex5p, apparently via its
A20 zinc-finger domain. RNA interference for p4@rsficantly affects the PTS1 protein
import into peroxisomes. Furthermore, in the p46dked-down cells Pex5p is unstable, as in
fibroblasts from patients each defective in Pexdgx6p, and Pex26p, all prerequisite to the
Pex5p export. Taken together, p40 is a novel cofamft Pex6p involved in the regulation of
Pex5p export in peroxisome biogenesis.
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Mechanism of the interaction between Pex14p and LCB

oLi Jiang”, Sayuri Kug®, Yukio Fujiki*®
YGrad. Sch. of Life Sci., Kyushu UrflDep. Of Bio., Fac. of Sci., Kyushu Univ. Grad. Sch.
JST, CREST

Pexophagy, the selective degradation of peooxés by autophagic machinery, has been
well studied in yeast (1,2). In mammalian cultuedls; it can be also induced experimentally by
switching the culture medium to the starvation d¢bod. Pex14p, which is identified as an
essential peroxisomal membrane protein for matrotgins in binding to soluble receptor
Pex5p, is involved in the mammalian autophagic a@dgion of peroxisomes and interacts with
the lipidated form of LC3, termed LC3-II, an essalrtutophagy marker, under the starvation
condition in CHO-K1 cells, whereas the binding @&xBp to Pex14p under the starvation
condition was greatly reduced (3). However, thegoolar mechanism of interaction between
Pex14p and LC3-Il is largely unknown.

To verify whether Pex14p directly binds LC3\Ve reconstituted a conjugation system for
synthesis of LC3-lin vitro. LC3-Il was successfully synthesized and thenegutlown by
GST-Pex14p, suggesting that Pex14p directly bimd&@3-I1l. We also found that Pex5p
negatively regulates the binding of LC3 to Pexi¥yitro. These results agree well with those
in vivo under the autophagic condition.

We further show that the region encompassinmauacid residues at 106-140 of Pex14p,
which contains the transmembrane domain (110-188pportant for LC3-11 binding. Notably,
this domain is not the binding region consistin@ofino-acid residues at 31-70 for Pex5p (4).
Accordingly, our data suggest that LC3-1l and Pexspnot directly compete in binding to
Pex14p. We are now analyzing how Pex14p prefelgnbisnds Pex5p under the nutrient-rich
condition, whilst Pex14p interacts with LC3-1l umdle starvation conditiom vivo.

(References)
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Sumoylation of NEMO and NF«kB activation by a RNA helicase, DP103
defines the metastatic potential of human breast ceers

oHay Hui SiP"”, Eun Myoung Shifl, Manuel Salto-Telle?2®” Tao zhd®, Shigeki
Miyamotd”, Vinay Tergaonka!, Alan Prem Kumar”

Departments oPPharmacology andPathology, Yong Loo Lin School of Medicine, Natlona
University of Singapore?’Centre for Cancer Research and Cell Biology, Queélmiversity
Belfast, Unite Kingdonf’Hefei National Laboratory for Physical Sciencedviitroscale and
School of Life Sciences, University of Science Bthnology of China, Hefei, Anhui, P.R.
China; ®Department of Oncology, University of Wisconsin-Mad, Wisconsin, USA;
®nstitute of Molecular and Cellular Biology, A*St&ingapore;’Cancer Science Institute of
Singapore, National University of Singapore

Mortality from breast cancer is almost entirghe result of invasion and metastasis of
neoplastic cells; therefore, understanding gendumts involved in breast cancer metastasis is
an important research goal. We discovered DP1B3\A helicase, to be correlated with the
level of maglinancies and its suppression led &décrease in the ability of highly invasive
breast cancer cells to migrate and invade. MMP9foisnd to be a major matrix
metalloproteinase involved in the degradation efcbll’'s extracellular membrane to facilitate
metastasis. We screened a panel of breast carcknesfor MMP9 expression. Interestingly,
our screen shows cell lines that are highly metiagach as MDA-MB-231 and BT549 display
high expression levels of MMP9 and they are higbiyrelated to DP103 levels. When
grouping patients with positive DP103 expressiopdsitive and negative MMP9 expression,
Kaplan-Meier correlation analysis show patientshvpbsitive DP103 and MMP9 expression
have poorer survival outcomes (p=0.029). We negrinstia EMSA and luciferase reporter
assay that this decrease in MMP9 levels is regiilajeNF«B and not AP-1. Additionally,
under the stimulation of known NEB genotoxic agents, NkB activity was also decreased
when DP103 was knockdown. We also discovered thiit(3 coimmunoprecipitated with
NEMO, an essential NkB modulator, and that it is required for the SUM&idn of NEMO
upon genotoxic stress. Downregulation of DP103 gded this modification to occur.
Additionally, we observed that DP103 enhances tiberaction of NEMO and PIASy, an E3
SUMO ligase, while decreasing that of NEMO andgpecific desumoylating enzyme, SENP2.
Together, our study identifies DP103 as the “migskey regulator of NF«B activation under
genotoxic stress. Importantly, DP103 is a novebpostic marker that identifies patients who
are at risk for developing metastases, thus ermphlircologists to begin tailoring treatment
strategies to individual patients.
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Genetic reevaluation of the role of F-box proteingn cyclin D1 degradation

oTomoharu Kanie, Ichiro Onoyama, Akinobu Matsumatiagl Keiichi I. Nakayama
Department of Molecular and Cellular Biology, Medlicinstitute of Bioregulation, Kyushu
University

Progression of the cell cycle in eukaryotidscdepends on the activity of a series of protein
complexes composed of cyclins and cyclin-depenéerdses (CDKs). Transition from G
phase of the cell cycle to S phase is promoted typP cyclins (cyclins D1, D2, and D3),
which form complexes with CDK4 or CDK6 that phospHate and inactivate the product of
the retinoblastoma tumor suppressor (1). Consisigtit their functions, D-type cyclins,
especially cyclin D1, are overexpressed in varigypes of malignant tumors such as breast
cancer (2) and esophageal cancer (3). Such ovessipn of cyclin D1 is thought to result
from up-regulation of gene transcription or mRNArslation or from impaired protein
degradation. Whereas transcriptional regulatiothef cyclin D1 gene has been extensively
studied and is well understood, the mechanism dirc{p1 degradation has remained unclear.
Four SCF-type ubiquitin ligases (STI* (4), SCE™"8 (5), SCE**? (6), and SCF***! (7)
have independently been shown to contribute toircy@l ubiquitylation so far. However, it
remains unclear which F-box protein plays the lag m regulation of cyclin D1 stability.

We have now adopted a genetic approach towbksth of four F-box proteins is most
relevant for cyclin D1 degradation. We have gergraice deficient in Fbxo4 and found no
differences between these animals and wild-typemiccumulation of cyclin D1 was thus not
observed in tissues &bxo4’~ mice. We also examined the stability of cyclin Blmouse
embryonic fibroblasts (MEFs) prepared fréixo4’~, Fbxw8”, andFbxo4’~Fbxw8’~ mice
and again found that the half-life of cyclin D1tihese cells did not differ from that in wild-type
MEFs. Furthermore, additional depletion of Skp2 &beto31 inFbxo4’:Fbxw8'~ MEFs by
RNA interference did not affect the stability ofctip D1. Although the depletion of Fbxo31 in
MEFs resulted in an increase in the basal expressiayclin D1, this effect appeared to be
attributable to an increase in the amount of cyBlinmRNA. Furthermore, the inhibition of
SCF complexes by the expression of dominant neg&l did not alter the half life of cyclin
D1.

Our genetic analyses thus do not support afmleany of F-box proteins in cyclin D1
degradation during normal progression of the gallee They therefore suggest the existence of
other ubiquitin ligases that are responsible falioyD1 proteolysis.

(References)
(1) Baldin,GenesDev. (1993), 7, p812-21
(2) Buckley,Oncogene (1993), 8, p2127-33
(3) ShinozakiClin. Cancer Res. (1996), 2, p1155-61
(4) Lin, Mol. Cell (2006), 24, p355-66
(5) Okabe,PloS One (2006), 1, pel28
(6) Yu, PNAS(1998), 95, p11324-9
(7) SantraNature (2009), 459, p722-5
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The pro-metastasis tyrosine phosphatase, PRL-3 (PTA3), is a novel target
of BCR-ABL signaling involved in human chronic myebid leukemia

oJianbiao Zhot, Lip-Lee Cheong, Sylvia Mahar&, Shaw-Cheng Litl, Phyllis SY Chond,
Chonglei B, Tze-Loong Kof, Kelly OK Ongd", Qi Zend’, and Wee-Joo Chif)

UCancer Science Institute of Singapof®epartment of Medicine, Yong Loo Lin School of
Medicine, National University of Singaporfépepartment of Hematology-Oncology, National
University Hospital, Singaporé’Institute of Molecular and Cell Biology (IMCBA*Star,
Singapore

Chronic myeloid leukemia (CML) is the best and nmstcessful disease model for tyrosine
kinase inhibitor (TKI). The mechanism of BCR-ABLalding transformation and signaling
transduction networks have been intensively charaetd. However, resistance to TKIs
remains a challenge in management of patients @iti.. A better understanding BCR-ABL
signaling network will lead to a better therapy.

Here we report the discovery of a novel dowaestr target of BCR-ABL signalling, PRL-3
(PTP4A3, an oncogenic tyrosine phosphatase. AnalysisME Cancer cell lines and CML
patient samples reveals the upregulation of PRIA3earch of Gene Expression Atlas
(http://www.ebi.ac.uk/gxa/gene/ENSG00000184489iified the expression level of PRL-3
was highest in CML among 950 human cancer celslgressing 32 different types of cancers
(Dataset code: E-MTAB-37), suggesting a potentidé rof PRL-3 in CML pathogenesis.
Inhibition of BCR-ABL signalling either by Imatinibr by RNAiI silencing BRC-ABL in CML
cell line K562, KCL-22 and primary patient sampleduces PRL-3, in parallel with
suppression of signal transducer and activatoraofstription (STAT) pathway activities and
increased cleavage of PARP, a hallmark of apoptsisontrast, the amount of PRL-3 protein
remains constant or even increased in responsedtnib treatment in drug resistant cells
expressing BaF3-P210 T315I. Finally, analysis wispecific shRNA demonstrated
K562-shPRL-3 (shP) cells proliferated as much &am2-lesser than K562-shControl (shC) at
day 8 (p < 0.001). Colony-forming efficiency is ardicator of self-renewal capacity of
leukemic cell. K562-shP cells also showed signifitaimpaired colony generating capacity
by 3-fold compared to K562-shC (p < 0.001). Thesilts indicate a critical role for PRL-3 in
CML cell expansion and self-renewal. These datgpesrt a functionally important role of
PRL-3 in CML biology downstream of BCR-ABL and mayh viable therapeutic target in
BCR-ABL positive cells even in those with Imatirridsistant mutations.

36



02-4/P-12

PPARy regulates tumor-specific repression of MnSOD expssion in
ER-independent breast cancer: A novel strategy fofoxidation therapy” in
cancer

oLoo Ser Yu®&?, Goh Boon Chét, Shazib Pervai?®® Marie Veronique Clemeht Alan
Prem Kuma?*¥

Departments of“Biochemistry, ?Pharmacology, ®Physiology, Yong Loo Lin School of
Medicine, National University of SingapoféCancer Science Institute of Singapore, National
University of Singapore’Duke-NUS Graduate Medical School, Singap8igingapore-MIT
Alliance, Singapore

Ligand induced peroxisome proliferator-activhteceptor gamma (PPARactivation has
been reported to inhibit the proliferation of maknt cells, possibly through reactive oxygen
species (ROS) production. An increasing numbetuafiss have demonstrated that elevation of
cellular ROS can indeed kill cancer cells moreaitely. Compelling evidence suggests that
cancer cells are generally under oxidative stredsch renders them more dependent on
superoxide dismutases (SOD) to protect them. Magggasuperoxide dismutase (MnSOD) is
one of the major antioxidant enzymes that couldilegg ROS-mediated cell death induced by
PPARy activation. Recently, a strategy of ‘oxidationrdqey’ has evolved using ROS-inducing
approaches to target cancer cells and increagectimino-sensitivity to anti-cancer drugs.

We report the identification of human MnSODaaRPAR target gene and that activation by
PPARy agonists led to downregulation of MNSOD mRNA andt@n levels. Importantly,
normal breast cells were completely refractory his teffect. Furthermore, MDA-MB-231
xenograft model in nude mice treated with PRARands showed significant reductions in
tumor size, and tumor tissues stained by immunotigmistry showed a decrease in MNSOD
protein levels. A histopathologic analysis of bteeancer biopsies obtained from patients
treated with synthetic PPARagonists showed MnSOD repression. Alongside MnSOD
repression, a corresponding increase in intraeellstperoxide production in breast cancer
cells was observed upon PPARCctivation, which did not occur in normal breasils
Suppression of MnSOD levels by small-interfering/Rbdf PPARy agonists in breast cancer
cells increased oxidative stress and enhanced clemsitivity to ROS-promoting drugs such
as docetaxel and doxorubicin.

Together, our data not only identifies MnSOawvel target of PPARbut also provides a
molecular mechanism for ROS-manipulation theraphénclinic through the intelligent use of
PPARy ligands in combination with ROS-promoting drugslsas doxorubin or docetaxel.
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Identification of disease-associatectis-regulatory elements in the Runx3
gene

oGiselle Sek Suan N&, Cherry Ee Lin N§, Kazuyoshi Kohtl, Yoshiaki Itd”, Ichiro
Taniuch?, Venkatesh Byrapsa Motomi Osat

UCancer Science Institute of Singapore, National vrsity of Singapore?Institute of
Molecular and Cell Biology’RIKEN RCAI, Yokohoma, Japan

The RUNX3 gene encodes a Runx family transcription factort thanctions as a
developmental regulator and is involved in a variet human cancers and immunological
disorders. Despite such widespread involvemenisaases, the transcriptional regulation of
Runx3remains elusive due to the huge ~350Rdnx3locus and the complexity of the use of
two distinct promoters for transcription. To idéptfunctional cis-regulatory elements of
Runx3,we employed amn silico approach that combines comparative genomics tordete
conserved non-coding elements (CNE), and chromatimunoprecipitation-sequencing
(ChlIP-seq) data from publicly available databagé¢ss led to the discovery of elements
capable of drivingn vivo spatial-temporal reporter expression in the zeinafOf these, one
element, Runx3 mCNE-L reflected endogenaus3expression in early hematopoietic tissues.
To further characterize this element, mCNE-L-EGFa&hdgenic (Tg) mouse lines were
generated. Analyses of the Tg mouse demonstrasdRtnx3MCNE-L enhancer drives
reporter gene expression in multiple lineages ethmatopoietic compartment, particularly in
cells involved in immunity, such as T cells, B seIlNK cells and macrophages. In good
agreement with the established roles of Runx3 imumity and the fact that Runx3 deficient
status leads to intestinal inflammation, this immgell-specific mCNE-lenhancer was found
to be regulated by potent anti-inflammatory gluaticoids (GC), through its binding to a
glucocorticoid response element (GRE) within thhaster. GC-induced Runx3 expression
regulated the differentiation and/or function ofianflammatory regulatory T (Treg) cells that
are responsible for immunological homeostasis m ititestine. Therefore, Runx3 CNE-L
enhancer activity appears to play a central roteénntestinal immunological homeostasis and
its deregulation due to genetic variegation(s) rbayassociated with human inflammatory
bowel disease (IBD), one of the most common imesthflammatory diseases which increase
the risk of developing colorectal cancer.
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Regulation of NK cell-mediated cytotoxicity by theatypical Rac activators

oYusuke Sakai, Yoshihiko Tanaka, Yoshinori Fukui
Division of Immunogenetics, Department of Immunioigyp and Neuroscience, Medical
Institute of Bioregulation, Kyushu University

Natural killer (NK) cells play important rol&s host immunity by killing virus-infected and
tumor cells. This function of NK cells needs to firecisely regulated not to attack normal
autologous cells. To achieve this regulation, NKsosontrol killing function by a coordinated
signal generated from a number of inhibitory antivating receptors.

NKG2D is one of the most well-known activatirgeptor, and its ligands on target cells are
MICA/B, ULBP 1, 2, 3, and 4 in humans, and Rae-@0Hand MULT in mice. Stimulation of
NKG2D causes the target cell cytotoxicity, by s@nrelytic granules toward the target cells.
These granules contain perforin, granzymes, Fasdigand other hydrolytic enzymes which
ultimately induce target cell apoptosis. Howevee, mechanisms controlling NK cell functions
are not fully understood.

We found that the atypical Rac activators cowmtkly regulate NK cell-mediated
cytotoxicity. In my talk, | will discuss its implation and the regulatory mechanism.
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Identification of a signaling molecule critical for dendritic cell migration in
three-dimensional environments

oYosuke Harada, Yoshihiko Tanaka, Masao TerasawhYashinori Fukui
Division of Immunogenetics, Department of Immunioigyp and Neuroscience, Medical
Institute of Bioregulation, Kyushu University

Dendritic cells (DCs) are specialized antigeespnting cells that essential for the initiation
of adaptive immune response, during which theywamnd present antigen, and migrate from
peripheral tissues to draining lymph nodes to at&iv cells. To perform these functions, DCs
constantly adapt their shape to the given struatitbe interstitial extracellular matrix (ECM)
and follow the path of least resistance. This aro@khigration of DCs occurs independently
of adhesion to specific substrates and ECM degmadayet its regulatory mechanisms are
poorly understood.

Here, we have identified a novel signaling male that regulates interstitial DC migration. |
will discuss the mechanism of how this moleculeautatgs interstitial DC migration.
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BLT1 as a potential marker of mouse dendritic celsubset

oTomoaki Koga, Fumiyuki Sasaki, Kazuko Saeki, Tokhi2zkuno, Takehiko Yokomizo
Department of Medical Biochemistry, Graduate Schobl Medical Sciences, Kyushu
University

Dendritic cells (DCs) are highly specializedigen-presenting cells that regulate Thl and
Th2 immune responses by releasing cytokines amdaicting directly with T cells. BLT1 is a
high-affinity receptor for leukotriene B4 (LTB4),dassical pro-inflammatory lipid mediator
for neutrophils. Recently, LTB4 was also identifesian important attractant for effector CD4
and CDS8 T cells. Although there is growing numbers of @ride on the role of BLT1 in
Immune responses, its role in dendritic cells reim#argely unknown.

In this study, we describe distinct subset€bfl1¢ MHC class Il DCs characterized by
different expression levels of BLT1, namely BE" and BLTf™ DCs. BLTP"" and
BLT1%™ DCs are present in spleens and bone marrow-debB@sifrom C57BL/6 mice. We
next separated these subsets and analyzed theeddés in characters including morphology
and cytokine production. Microscopic studies shdat tBLT1”"9" cells are adherent, but
BLT1"™ cells are not. Interestingly, BLT%" DCs stimulated by various PAMPs produced
pro-inflammatory cytokines such as IL-12p70, MCPFNF-a, and IL-6, whereas BLF{"
DCs produced almost no IL-12p70 and other cytokindssser amounts. On the other hand,
BLT1%™ DCs induced more efficient proliferation of T cethan BLT 2" cells.

In summary, we propose BLT1 as a new markelisiinct mouse DC subsets. Future study

will focus on the detailed differences between BI"#f and BLTT'™ DCs, and the role of
LTB4-BLT1 signaling in regulating immune responge®Cs.
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A new immunodeficient mouse model introduced with dfined Sirpa
polymorphism for human hematopoietic stem cell assa

oTakuji Yamauch?, Shingo Uratd, Katsuto TakenaRy Yoshikane Kikushig Toshihiro
Miyamota®, Koichi Akasht’?

UDepartment of Medicine and Biosystemic Scienceskiywniversity Graduate School of
Medical Sciences, Fukuoka,

JCenter for Cellular and Molecular Medicine, KyusHuiversity Hospital

To evaluate stem cell potential of human ceallsxenotransplant models, a variety of
immunodeficient mouse lines have been developedhast been shown that depletion of
lymphoid cells including T, B and NK cells by inthacing withyc™", and SCID or RAG"
mutations are necessary to avoid rejection of hucedis in these models. Interestingly, in mice
having these immunodeficiencies, the NOD strainagheven better engraftment of human
cells as compared to B6 or Balb/c strains, althotighNOD mouse lines are not easy to
maintain partly because of their infertility. Retdgnwe have shown that the engulfment of
human cells by mouse macrophages plays a critdalin xenograft rejection (Nat Immunol
2007). In the setting of xenotransplantation froomlan to mouse, the innate phagocytic
reaction of mouse macrophages occurs because msign@l regulatory protein alpha
(mSIRPA) on macrophages cannot bind to human CDO¥ID47). We found that the
NOD-specific polymorphism of mSIRPA allows NOD-tyS&RPA to bind hCD47, resulting in
inhibition of phagocytic reaction against humariscel this strain at least vitro. Here we test
whether the efficient engraftment of human celli@NOD strain could be ascribed simply to
the NOD-type SIRPA polymorphisim vivo. To test this hypothesis, we have establishedva ne
immunodeficient Rad?'yc™" B6 mouse line with NOD-type SIRPA (Siff@™°P). As
compared to the Raff?yc™" B6 stain, the introduction of SirfaPN°P significantly improved
the engraftment of human hematopoietic stem cé&llss result strongly suggests that to
achieve successful engraftment of human cellsinineduction of NOD-type SIRPA alone is
sufficient, instead of backcrossing mice to obtaimplete NOD background. This mouse
might be very useful in xenotransplant experimesitsce the B6 background is well
characterized, and is a common healthy strain gothd fertility.
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ER retention of Erola is regulated by the pH—dependent C-terminal tail
movement of ERp44

oShoji MasuP, Stefano Vavassdtj Margherita Cortin), Roberto Sitid, Kenji Inabd
Y Division of Protein Chemistry, Medical Instituté Bioregulation, Kyushu Universit§
Universita® Vita-Salute San Raffaele Scientifiditoge

Many secretory and membrane proteins underguulfiie bond formation in the
endoplasmic reticulum (ER), where Erol (ER oxidackt-1) and PDI (protein-disulfide
isomerase) constitute a major disulfide-introducixadative pathway. We recently reported
that human Erad binds to the hydrophobic pocket of PDI, leadinght® effective Erod-PDI
catalytic cycle (1). While Erai is an ER-resident oxidase, the enzyme lacks anebRtion
signal. ERp44, a multifunctional chaperone of tii& Ramily member, is known to play a
critical role in retrieving Erod from the cis-Golgi to the ER. Despite of the fuoctl
importance of the Erai-ERp44 interaction, its mechanism remains unclear.

ERp44 is composed of three thioredoxin-like dom called a-, b-, and b’-domains,
respectively, and a C-termingil (C-tail). The N-terminal a-domain has a Cxx8tihat the
active site, near which a hydrophobic patch comzkdly the C-tail is present (2). We
hypothesized that the hydrophobic patch in thermalo of ERp44 is important for interaction
with Erola, in which the C-tail functions as a key regulator.

To investigate how the C-tail regulates the ERfrol interaction, we focused on the pH
gradient between cis-Golgi (pH6.5) and ER (pH7T2e pH-dependent movement of the C-talil
was assessed using a fluorescent hydrophobic pwiS&,. Its fluorescence peak in the
presence of ERp44 was significantly enhanced amel &ihifted when buffer pH was decreased
from 7.5 to 6.5. This result suggests that theild®f#ens to expose the hydrophobic patch in a
pH-dependent manner. Moreover, surface plasmomagse measurements revealed that
ERp44 has much higher affinity for EmAt lower pH, indicating the pH-regulated interawoti
between ERp44 and EralTogether with severah vivo data, the present study demonstrates
that ERp44-mediated ER retention of Emois ensured by enhanced association in the
cis-Golgi and facilitated dissociation in the ER ERp44 and Erod, in which the ER-Golgi
pH gradient is the essential element.

(References)

(1) Masui, et alJ. Biol. Chem. 286 16261-16271 (2011)
(2) Wang, et al. EMBO Rep. 9, 642-647 (2008)
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Discovering stage specific mechanisms through the/amical genome-wide
C/EBPa chromatin occupancy during granulocytic differentiation

oDisnika Senali, Abayratna Wansa, Touati Benoukvengchu Wu, Richie Soong and Daniel
Tenen.
Cancer Science Institute of Singapore, NationaMersity of Singapore

Given the essential role of C/E@ controlling granulocytic differentiation andgitole in
myeloid leukemia, it is crucial to elucidate thariscriptional mechanism of C/EBP
Expression profiling studies during granulocytiffetientiation following inducible expression
of C/EBRx suggest that hundreds of genes may be regulat€ddBR:. The most elementary
goal is to establish the ensemble of target gdredSI/EBF. regulates genome-wide. Cell fate
is specified by lineage-determining transcriptiaotérs (e.g. C/EBE Pu.l), whose expression
is often not limited to a single cell type. Compans of the genome-wide binding patterns of
different transcription factors in a variety of sps and cell types have generated two major
insights regarding transcription factor bindingtpats: (1) different factors in the same cell
type tend to co-localize on a genome wide scalg2ntthe same factor in different cell types or
at different stages of development exhibits diffiérgenome-wide binding patterns. Here, we
discuss our approach of ChIP-Seq and gene expnessicroarray to define the C/EBP
cistromein mouse hematopoietic system using bone marrewm stells, progenitors (LSK,
CMP, GMP) and differentiated cells (Granulocyt@3%)is approach defined a binding dynamic
for C/EBRx during granulocytic differentiation and highligttepotential stage specific
regulatory modules. Identification of this genensityre profile for C/EB& within the
hematopoietic system would provide insights intmegeegulations patterns in leukemic
patients with C/EBR aberrations.
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Development and application of a novel technique fo microscopic
visualization of locus-specific DNA methylation inndividual cells

oYufeng L, Yusuke Miyanaf!, Takeo Kubotd, Akimitsu Okamotd and Hiroyuki Sasaki
UDivision of Epigenomics, Medical Institute of Bigatation, Kyushu Universit’Department
of Cell Biology and Development, IGBMC, France,

®Department of Epigenetics Medicine, Interdisciptinaraduate School of Medicine and
Engineering, University of Yamanashi,

“RIKEN Advanced Science Institute and Japan Scienddechnology Agency

DNA methylation at CpG sites is a major epigenmodification of genome DNA that plays
important roles in normal development, aging, andvaaiety of disease conditions.
Immuno-fluorescence microscopy with anti-5-methydsyne antibodies has been used to
visualize global DNA methylation patterns. Howewvagthods that allow visualization of DNA
methylation at specific loci have been lacking &ed Recently, it was reported that reactivities
of methylated and unmethylated cytosines for ititansl complex formation with osmium and
bipyridine-containing nucleic acid (ICON) are matke different in vitro. Based on this
chemistry, we have developed an experimental pobtoamed MeFISH, to observe the DNA
methylation status of specific loci in individualts in situ Cell nuclei or chromosomes were
hybridized with fluorescence-labeled ICON probes fimajor and minor satellite repeats,
treated with osmium and then deprobed. Specifent&in of fluorescent signals was observed
in wild type ES cells but not in Dnmt1/3a/3b trigdeockout ES cells, which had virtually no
DNA methylation. Therefore, the signals observeavild type ES cells most likely resulted
from specific interstrand crosslinks formed betwdenICON probes and methylated cytosines
of the target sequences. MeFISH was also succhssfdd to detect DNA hypomethylation of
satellite repeats in lymphoblast cells of ICF symde patients. Moreover, MeFISH was used to
detect DNA methylation of satellite repeats in nmewgerm cells during embryonic and
postnatal testis development, with a combinatiomohunostaining. MeFISH will have a wide
application in epigenetics research.
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DNA methylation differences between humans and chipanzees In
chromosome 21 and 22

oKei Fukud&, Kenji Ichiyanag?, Hirohisa Hiraf, Hiroyuki Sasak?
Y Div. of Epigenomics, Med. Inst. Bioreg., KyushivUr Prim. Res. Inst., Kyoto.Univ.

Humans (Homo sapiens) and chimpanzees (Pamodgdgs) show many phenotypic
differences despite the low genomic sequence divexgy Besides the changes in protein
structure and function, differences in gene exjpoedgkely have an important role in evolution
of complex traits. DNA methylation is a major epigéc modification that can cause stable
changes in gene expression and thus may contibutéer-species phenotypic differences.

We here present a survey of DNA methylation diffiees between humans and chimps in
chromosomes 21 and 22, which identified fifteencggsespecific differentially methylated
regions (S-DMRs). Most S-DMRs are tissue-speaifid arise late in development, and some
of them are associated with genes and located wiiimG island (CGI) shores. Moreover,
there are cases where the S-DMR s clearly coeglaith the difference in promoter activity
or alternative splicing pattern.

Interestingly, some of the S-DMRs are found in asgerelated genes such as APP
(Alzheimer’s disease), KCNJ15 (diabetes) and MNin¢r). By comparing the methylation
status and genomic sequence of the S-DMRs witrethbsther great apes, we find evidence
supportive of both genetic and epigenetic origirfs tloe species-specific methylation
changes. Our findings show that epigenetic chatiggsarise with or without genetic changes
are associated with transcriptional divergenceoimiimoid evolution.
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Identification of Runx as centrosome-associated pteins involved in
regulation of cell division

oChuang, Lind&; Lai, Soak Kuah; Li, Hoi-Yeungd; Murata-Hori, Mak?; Ito, Yoshiak
UCancer Science Institute of Singapore, NationaMersity of Singapore, Singapore ;
YNanyang Technological University, Singaporéemasek Life Sciences Laboratory,
Singapore

Abnormal chromosome number (aneuploidy) is oindie most common characteristics in
cancer cells. While it was proposed that aneupldidyes tumorigenesis, the significance of
aneuploidy in cancer initiation remains unclear.r&bwver, with a myriad of genes regulating
mitosis, understanding the molecular mechanismglwgive rise to aneuploidy has proved
challenging. Strong experimental evidence has dstrated a causal link between centrosome
dysfunction, mitotic abnormalities and aneuploi@gntrosomes facilitate the formation of the
bipolar mitotic spindle and as such, play a criticale in ensuring faithful chromosome
segregation in metazoan cells. It was previouslgeoled that the tumor predisposition
exhibited by Runx3+/- mice is reminiscent of otlarmal models with gene defects in
components of the mitotic process. Runx3+/- hetggoas mouse develop intestinal adenomas
after very long latencies of 15-16 months. Morepwgion carcinogenic insult, the Runx3+/-
and Runx3-/- mice, relative to wild type, show decsted tumor development. Here, we assess
the role of RUNXS in mitosis. Immortalized gasteigithelial cells derived from Runx3+/+ and
Runx3-/- mice were subjected to treatment with ipaatl, a common chemotherapeutic agent
that kills cancer cells by targeting mitotic diviei We found that depletion of Runx3 results in
a significant increase in resistance to paclitakieis is indicative of a role for Runx3 in mitosis.
These studies were further reinforced by the figditinat a subset of RUNX proteins localize to
the centrosome and that RUNX3 interacts with BRC&fprotein which regulates centrosome
function through polyubiquitination events.
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Functional role of NS3-NS5 interaction in dengue vus replication

oHirotaka Takahashj Youichi Suzuk?, Chikako Takahashj Moon Y. F. Ta, Nicole J.
Moreland, Subhash G VasudevanNaoki Yamamot8

YDepartment of Microbiology, Yong Loo Ling SchooMefdicine, NUS;

2Program in Emerging Infectious Diseases, Duke-NW&iGate Medical School

Dengue virus (DENV), a member of thkaviviridae family, is a causative agent of dengue
fever and its more severe forms, dengue haemorlheger and dengue shock syndrome. The
RNA genome of DENV encodes a single strand polginotwhich is processed into the three
structural proteins and seven non-structural (N8)gmns by both host and viral proteases. Of
the NS proteins, NS3 and NS5 are the best chaiasderand both are essential for DENV
replication. NS3 is multifunctional protein possegs protease, helicase, 5’-nucleoside
triphosphatase and 5'-terminal RNA triphosphatasteviies. NS5 is also multifunctional,
which is structurally and enzymatically dividedartivo distinct domains, methyltransferase
and RNA-dependent RNA polymerase. Several stude® heported that NS3 and NS5
proteins interacin vitro as well asn vivo, while the biological relevance of the interaction
virus replication has not been clarified.

In order to investigate molecular function of th83-NS5 interaction, we mapped the binding
domain of NS3 with NS5 by employing a luminesceasdd interaction assay (AlphaScreen
assay). Full-length NS3 and NS5, and their mutaatdd be produced as soluble protein by
wheat-germ cell-free protein production systenvitro. The AlphaScreen interaction assay
revealed that a sub-domain of the helicase redidis8, which referred as domain Il, appeared
to be one of the interaction surfaces of NS5. Iditawh, preliminary data showed that
overexpression of NS3 domain Il in 293T cells digantly inhibited DENV type 2 replication.
These results support the importance of NS3-NSfantion in DENV replication.
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Anchoring NuMA to the spindle poles by NuBP1 is reqgired for the
chromosome alignment

oYuko Iwakiri’?, Sachiko Kamakurg and Hideki Sumimoto
”Department of Biochemistry, Kyushu University GratéuSchool of Medical Sciences
“Medical Institute of Bioregulation, Kyushu Univeysi

Formation of a bipolar spindle in mitotic celtsa prerequisite to ensure the symmetrical
distribution and segregation of chromosomes to eactyhter cell. Spindle microtubules are
tethered at minus ends to ether of the two spipdles and at plus ends to chromosomes. The
NuMA (nuclear mitotic apparatus) protein, exclugpveresent in the cell nucleus during
interphase, is recruited during mitosis to the gl@irpoles and plays a crucial role in spindle
assembly by focusing and physically tethering miend microtubules. Here we have
identified a novel protein that directly binds touMA, tentatively designated NuBP1
(NuMA-binding protein 1), using proteomics approaeimd various binding assays.
Immunoblot analysis using lysates of synchronizetlscreveals that endogenous NuMA
interacts with NuBP1 in a mitosis-specific mann@onsistent with this, NuBP1 colocalizes
with NuMA in the vicinity of the spindle poles initatic cells. Depletion of NuBP1 by RNA
interference prevents the assembly of bipolar desmdvhich results in cell cycle arrest in
prometaphase, indicative of its crucial role indbgv spindle formation. In these cells, NUMA
is much less targeted to the resultant monopoladippole, suggesting an important role of
NuBP1 in recruitment of NUMA. On the other hamdl,cells where NuBP1 expression is
significantly but slightly suppressed, the bipokpindle is formed but with unaligned
chromosomes; a similar defect is also observed uMA-depleted cells. These findings
indicate that NuBP1 functions not only in bipolairglle formation but also in chromosome
alignment by anchoring NuMA to the spindle poles.
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Live imaging of TCF/LEF activity in developing, growing, and regenerating
tissues of the highly responsive Wnfg-catenin signaling reporter-transgenic
zebrafish

oNobuyuki Shimizu, Tohru Ishitani
Division of Cell Regulation Systems, Medical Ing&tof Bioregulation, Kyushu University

Wntf-catenin signaling plays multiple roles in earlylegogenesis, organogenesis, adult
tissue homeostasis, and tissue regeneration. Howdélve spatiotemporal dynamics of
Wnt/B-catenin signaling in these events has not bedg @haracterized. Live imaging in
zebrafish can be a powerful tool for unraveling\ithough a transgenic zebrafish line carrying
Wnt/B-catenin signaling reporter has been already gestkrio date, definite reporter activity
Is observed only at a part of Wip£atenin signaling-active sites in this line. Hare show a
new responsive Wrfifcatenin signaling reporter Tcf/Lef-miniP:dGFP anew transgenic
zebrafish lines carrying this reporter. In the s, the reporter expression was observed in
known Wntp-catenin signaling-active sites during embryoges)esigan development and
growth, and tissue regeneration. Inhibition of WWrtatenin signaling blocks the reporter
activity. Thus, this new line is a highly usefulotdfor studying Wni-catenin signaling
dependent processes.

We are now challenging to visualize both spatigporal pattern and activity strength of
several cellular signaling pathways in zebrafisingi®ur own self-developed system. We will
also introduce this.
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The transcriptional regulatory mechanism of Wnt3a expression in the
primitive streak and tail bud

oTetsuro Harada, Keiko Kitajima, Shinya Oki, Tomol8kmi and Chikara Meno
Department of Developmental Biology, Graduate Sthaoio Medical Science, Kyushu
University

Wnt3a, a member of the Wnt family of secretigdaing molecules, is required to form the
caudal structures during the mouse developments, Winot3ahomozygous null mutants lack
entire structures caudal to the forelimb. On theephandyestigial tail (vt) mice, carrying an
unidentified mutation iWwnt3alocus, fail to form the tail.

AlthoughWnt3ais expressed in the primitive streak during gdation and in its descendant,
the tail bud, the mechanism regulating such exmesemains unknown.

In this study, we identified two transcriptibehancers withiWwnt3alocus by transgenic
reporter assay. Moreover, we uncovered the mutadisponsible fovt phenotype in one of the
two enhancers.
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Re-activation of the stem cell factor SALL4 and itsrole in hepatocellular
carcinoma

oKol Jia Yond’?, Akira Kawasaki, Sanghoon L& Benedict Yari, Henry Yang, Chee
Wee Ong, Supriya Srivastavy Todor Dimitrov”, Chong Ga8, John M. LuR™®, Yock
Young Daf?, Manuel Salto-Tellez”, Li Cha”, Daniel G. Tenen®
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®Harvard Stem Cell Institute, Harvard Medical School

SALL4, one of the critical factors in the embryostem cell (ESC) transcriptional regulatory
network, is important for the maintenance of celf-senewal and pluripotency. Besides its
physiological function, SALL4 is a novel oncogeriieis constitutively expressed in acute
myeloid leukemia an&GALL4Btransgenic mice developed leukemia, suggestinglea ab
SALL4 in leukemogenesis. In murine liver, Sall4 eegsion gradually diminishes during liver
development and is eventually silenced in adulbkegytes. In this study, we reveal for the first
time that SALL4 is expressed in human fetal ligdgnced in adult liver and re-expressed as an
oncofetal protein in hepatocellular carcinoma (HCThe expression of SALL4 in HCC
correlates with unfavorable prognoses. We identsne amplification as one of the
mechanisms underlyingALL4re-activation in HCC. Overexpression of SALIMvivo causes
liver tumor formation, as demonstrated in @A&LL4Btransgenic mice.Knocking down of
SALL4reduces HCC cell viability as well as tumorigemgcuggesting its functional role in
HCC. HCC is the third leading cause of cancer-eelateaths globally. Despite advances in
treatment for HCC, prognosis remains bleak, wittstpatients eventually succumbing to the
disease within 6 to 20 months. While the epidengial risk factors for HCC are well known,
the molecular mechanisms underlying hepatocarcimegje are not well characterized.
Elucidating these mechanisms will enable identifoza of novel candidates for therapeutic
targeting. Our findings propose SALL4 to be anaative target for the development of more
effective targeted therapies for HCC.
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3-Dimensional imaging of whole midgestation murineembryos shows an
intravascular localization for all hematopoietic custers
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Hematopoietic cell clusters associated with riidgestation mouse aorta, umbilical and
vitelline arteries play a pivotal role in the fortioe of the adult blood system. Both genetic and
live-imaging data indicate that definitive hematigpic progenitor/stem cells (visualized as
clusters) are generated from hemogenic endothelidm3-dimensional whole embryo
immunostaining and imaging technique has alloweghtjtation and cartographic mapping of
intravascular hematopoietic clusters. During thegqal the vitelline artery is most extensively
remodelled, and several reports have suggesteditbline remodelling leads to extravascular
hematopoietic cluster emergence. Whether the etudiefinitive progenitors/stem cells are
intra or extra vascular could influence the prodagsvhich these cells migrate to the next
hematopoietic territory, the fetal liver. Hence, Bydimensional imaging we more closely
examined hematopoietic clusters in the vitellind associated connected small vessels and
show here that hematopoietic clusters (particulge clusters) are intravascular during the
period of vascular remodelling.
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Naturally occurring IL-17A producing gd T celise differentiated in the fetal thymus and
present in the peripheral tissues, such as ut@eistoneal cavity (PEC), lamina propria
lymphocyte (LPL) of intestine, liver and lung ofima mice and participate in the innate
immune response against the bacterial pathogeh, asMycobacterium bov({&) or Listeria
monocytogeng®)at an early stage of infection. CD30 and CDgarid (CD30L, CD153) are
included in TNFR and TNF superfamily, respectivi@y. Although CD30L/CD30 function is
clearly important in mycobacterial infection (4)damflammatory colitis (5-7), its specific
relevance to the gd T cell respoms&ivo remains to be elucidated.

In this study, we investigated the roles of OD&D30 signal in thymic differentiation and
maintenance in peripheral tissues of gd T cells)gu€D30L knock out (KO) or CD30KO
mice. There were no differencesin the number agdima repertoire of IL-17A-producing gd
T cells in fetal thymus between WT mice and CD306@D30LKO mice, suggesting no role
of CD30L/CD30 signaling in thymicdifferentiation df-17A-producing gd T cells. The
number of IL-17A-producing gd T cells in PEC, LRiddiver of naive CD30KO or CD30LKO
mice were significantly lower than those in WT mibat not in the lung and spleen of
CD30LKO or CD30KO mice.V gamma repertoire analyggealed that IL-17A producing
Vgl'vg4dgd T cells, presumably bearing Vg6, were selegtivetiuced in PEC, LPL and liver
in CD30LKO or CD30KO mice as compared with thatWilr' mice.gd T cells, mainly
VglVvg4dgd T cells in PEC and LPL, but not spleen from aaivice expressed CD30L.We
further found that activation of gd T cell produgihL-17A was significantly attenuated,
especially VgVg4gd T cell in PEC of CD30KO or CD30LKO mice compareith WT mice
at the early stage of BCG or Listeria infectioneTacteria clearance was markedlyimpaired in
PEC and Liver of CD30LKO mice after Listeria infiect.

Taken together, it appears that CD30L/CD30 aigg plays an important role in
maintenanceand activation of Vy¥fdgd T cell subset of naturally occurring
IL-17A-producing gd T cells in the periphery, andntributes to IL-17A-producing gd T
cell-mediated protection against mycobacterialdtiéa.
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Mast cells are best known as the primary effecells in type | hypersensitivity reactions,
such as allergy and anaphylaxis. Their reactiamasliated through the allergen-specific IgE
bound to the high affinity IgE receptors @R1) expressed on the surface. Cross-linking of
FceRI leads to degranulation of mast cells and theassd of chemical mediators that trigger
allergic reactions. Although many molecules, suslfrgn, Syk, LAT, PLCy, and SLP76, have
been reported to be involved in the signal transdnanediated by FRRI, the mechanisms
controlling mast cell degranulation are poorly uistizod.

The CDM (Caenorhabditis elegansCED-5, mammals DOCK180, an@®rosophila
melanogasteMyoblast city) family guanine nucleotide excharigetors (GEFs) catalyze the
GTP-GDP exchange reaction by means of its DHR-2ailonWe found that one of the CDM
family proteins plays a critical role in mast deihctions. | will discuss the mechanism of how
this molecule acts downstream okRg in controlling degranulation process.
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DOCK?2 is a guanine nucleotide exchange faceborigs to CDM family Caenorhabditis
elegans CED-5, mammals DOCK180Drosophila melanogasterMyoblast City). It
predominantly expressed in haematopoietic cells plays critical role in lymphocyte
chemotaxis and activation by regulating the acfioskeleton through Rac activation. DOCK2,
like DOCK180, is tightly bound to ELMOL1 through itd-terminal region including SH3
domain. Although complex formation with ELMO1 issestial for the function of DOCK2 and
DOCK180, the mechanism by which ELMOL1 regulates¢h®EFs are controversial.

In this study, we present the crystal structofréhe complex of the interacting regions of
DOCK2 and ELMO1. The C-terminal proline-rich tait ELMO1 winds around the SH3
domain of DOCK2. Moreover, the: -helical region following the SH3 domain forms an
intermolecular five-helix bundle with ELMO1. On tbasis of the structure of the complex, we
mutated several of the ELMO1-interacting residuethe DOCK2 and identified two residues
critical for the complex formation; one was locatedhe SH3 domain and another in the helix
bundle.

To examine the functional significance of th©@CK2-ELMO1 complex, we expressed
wild-type DOCK2 and two point mutants that failednteract with ELMO1 in BW514¥f (a
thymoma cell line lacking endogenous DOCK2 expmysand primary T cells derived from
DOCKZ2"™ mice. As compared with non-transfected cells,etkgression of wild-type DOCK2
significantly increased the migration speed botBWi514 7% " and primary T cells. However,
the expression of either mutant DOCK?2 failed totaes the motility. We will discuss the
mechanism of how ELMO1 contribute to the functidid®CK2 in the presentation.
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DOCK2, a guanine nucleotide exchange factor RGBredominantly expressed in
hematopoietic cells, plays critical roles in lymplite migration and activation by rearranging
the actin cytoskeleton through Rac activation. DQCHKelongs to the CDM family
(Caenorhabditis elegansCED-5, mammals DOCK180, and Drosophila melanogaster
Myoblast city) of atypical GEFs. DOCK2 encodes &jue GEF domain named DHR-2, which
is unrelated to the tandem DH/PH domain typicadiyrfd in GEFs. Other than GEF activity, a
part of the DHR-2 domain provides an interface iomodimer formation. However, the
functional significance of the dimerization remaimglear. We show here that dimer formation
is critical for DOCK2 mediated-cellular functionsdawill discuss the underlying mechanism.
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Most mitochondrial proteins are encoded in g@mmomic DNA in the nucleus. After
mitochondrial proteins are synthesized in the afiakey are imported into mitochondria by
protein assemblies, translocase of outer membré@&1] complex and translocase of inner
membrane (TIM) complex. A subunit of the TOM compldom?20, functions as a general
protein import receptor by recognizing N-terminagnal sequences (presequences) of
mitochondrial proteins. The broad specificity foegequences enables Tom20 to import a wide
variety of mitochondrial proteins. We have beermging the promiscuous interaction between
Tom20 and prese%uences using structural biologsoapp. Based on the past crystallographic
and NMR studie’s®, we proposed that substantial mobility occurredttam sub-millisecond
time scale at the interface between Tom20 and guesee peptides was the molecular
mechanism to realize the promiscuous recognitigoresequences by Tom20. To characterize
the residual mobility at an atomic resolution, we aow trying to capture the presequence
peptide structure free from the crystal-contadfaats in Tom20 protein crystals.

To realize contact-free states in protein citgstae take advantage of fusion with maltose
binding protein (MBP). We expect that insertionlioker residues between MBP and Tom20
changes the relative orientation of the two praémthe fusion protein, and, in a special case,
presequence peptides are not involved in the drgatking contacts when bound to Tom20.
First, we searched an appropriate length of theetinAfter a systematic search, we obtained
one crystalline form of the fusion protein with twesidues inserted in the linker region. This
crystal contains two fusion protein molecules ie tisymmetric unit. In one molecule, the
binding site of Tom20 is blocked by crystal consaiut the binding site of the other Tom20 is
open. At the moment, we are testing the soakingregequence peptides into the crystal, and
co-crystallization with presequence peptides.
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Tumor suppressor p53 is reported to supprasstgof NF-kB pathway (1). Consistently,
NF-kB is constitutively activated in p53-deficient edls well as numerous malignant cells (2).
However, it remains unclear how NGB regulates tumor progression such as metastasis. W
first examined whether NkKB was involved in the regulation of force genenatibat is
associated with cell migration, hence invasivenasd metastasis. Using traction force
microscopy, we found that the traction forces gatesl by p53-deficient mouse embryonic
fibroblast 53" MEFs) were significantly decreased upon i&knockdown or introduction
of p53. Since focal adhesion proteins such as iimggFAK and p130Cas are involved in the
transmission of traction forces (3,4), we testeetiver NFKB modulated the functions of these
molecules. Knockdown of NkKB expression affected integifd8 phosphorylation, while it did
not lead to significant alteration of the expresgposphorylation of p130Cas and FAK. In
addition, NFkB knockdown inp53" MEFs resulted in a decrease of integs® at focal
adhesion sites. Furthermore, traction forces géeerayp53"~ MEFs were decreased when
treated with the integriB3 blocking antibody. These results suggest thakBksp-regulates
traction force generation through modification mteigrin33, which is related to metastasis.
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organization in human skeletal muscle
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Skeletal muscle wasting, characterized by the pssjve depletion of muscle strength,
occurs in a variety of chronic diseases such aaramdd cancer, congestive heart failure, and
AIDS (1). The intercellular mechanism responsilde skeletal muscle wasting is presently
thought to be multifactorial and inflammatory cyitoés, TNFe in particular, have been shown
to be key mediators of it (1). Elevated level of H-X precedes the onset of skeletal muscle
wasting and leads to it through several canceteelaignaling pathways including p53 and
nuclear factor kappa B (2, 3). Tumor suppressangbtastoma protein (Rb) is implicated in
cancer progression as well as cancer initiatiorad) plays a pivotal role in the completion of
the skeletal muscle differentiation (5). Inactieatiof Rb is induced by TNBE-in apoptotic
signaling pathways (6), but it is unknown whetHeegration of Rb might be caused or effect on
skeletal muscle wasting.

We found that TNFr induced up-regulation of cyclin-dependent kinas@CBDK4) and
concomitantphosphorylation of Rb in human skeletal muscle miges. Phosphorylated Rb
translocated into cytoplasm and impaired sarcomemganization, which is important for
biomechanical and contractile properties of skélatascle. Human diaphanous-related formin
1 (hDial), a potent actin nucleation factor, waanitfied as a binding partner of cytoplasmic
Rb and binding of Rb to hDial inhibited its actmlymerizing activity. These findings reveal a
potential mechanism of skeletal muscle wasting Hyicltv TNFa causes disruption of
sarcomeric organization.

(References)
(1) Tisdale,Nat. Rev. Cancer (2002) 2, p862-871
(2) SchwarzkopfGenes Dev. (2006) 20, p3440-3452
(3) Guttridge,Science (2000) 289, p2363-2366
(4) Burkhart,Nat. Rev. Cancer (2008) 8, p671-682
(5) Falco,Oncogene (2006) 25, p5244-5249
(6) Wang,Cell Res. (2005) 15, p43-48
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The tumor suppressor p53 is the most frequentitated gene in human cancer cells and the
mutation is observed especially in the late-stdgmncer, indicating loss of p53 plays integral
role in tumoregenesis and malignant progressiop{l30Cas, the Src family kinase substrate,
is known to play a crucial role in cancer metastasid acts as a direct mechano-sensor that
converts physical cues into biochemical events) (2\& hypothesized that biochemical signal
induced by mutation of p53 can regulate pl130Casceitular mechanical properties and
participate in tumor progression including metastas

Oncogenic Ras induces transformation of NIHBWIse fibroblasts that have wild-type p53
gene, and the cells exhibit feeble spreading va#is llamellipodium formation. Since it has
been reported that the average cellular tractiorefowas reduced upon transformation (4) , we
examined whether p130Cas was modulated by theftramstion. We found that p130Cas
phosphorylation was decreased and its proteolyasexcessive in Ha-Ras-transformed cells
compared with wild type. To test whether alteratmincellular traction forces modulate
p130Cas in transformed cells, biaxial cell stretghwas applied to the transformed cells. It was
shown that p130Cas proteolysis was attenuatediaiptidosphorylation was elevated upon cell
stretching. Moreover, we found that, in transformells, introduction of cancer-related mutant
p53 increased the cellular traction forces andiglbrtrecovered the down regulation of
pl30Cas, indicating that alteration of p130Cas wasociated with cellular mechanical
properties modulated by transformation. These figslisupport that mutant p53 may promote
tumor progression through p130Cas via cellular rarial properties.

We have identified the candidate protease wisietssociated with alteration of p130Cas by
transformation. Currently, we are investigating thelecular mechanism of pl130Cas
metabolism by the candidate protease and the letlvden mutant p53 and the candidate
protease during tuma@rogression.
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There is accumulating evidence that mecharigatluced signal transduction, termed as
mechanotransduction, is involved in the regulatiba variety of physiological cell functions.
Since focal adhesions (FAs) are the sites wherenmaaisin-derived tensile forces are
concentrated, FA proteins are thought to play §igamt roles in mechano-sensing.

We recently reported that the FA protein p130Caas(Crk-associated substrate) acts as a
mechano-sensor through mechanical extension-depemdwsphorylation (Sawada et al.,
2006, Cell). To further define the role of Cas he tmechanosensation, we analyzed the
dynamic localization and turnover of Cas molecaeBAs. Time-lapse fluorescence imaging
of mCherry-paxillin demonstrated longer lifetime [eAs in Cas-deficient mouse embryonic
fibroblasts (MEFs), compared with those in the oanMEFs. FA lifetime was completely
rescued by the expression of exogenous Cas (wlkel WT), but not by the expression of the
phosphorylation-defective and the Src-binding (8B@nuated mutants of Cas, Cas15YF and
CasmPR, respectively. Considering the significaatrease in the phosphorylation of CasmPR
compared with CasWT, these results suggest thapbtooylation of Cas is involved in the FA
dynamics.

Both the N-terminal SH3- and C-terminal SB-damdave been reported to be required for
Cas to be localized to FAs (Nakamoto et al, 1990 Kell Biol), suggesting that Cas
molecules are anchored to FA complex via those dwmains. Although the lifetime of
individual FAs was longer than 10 minutes in MEFRSe fluorescence recovery after
photobleaching (FRAP) analysis showed that theameerecovery time of GFP-CasWT at FAs
was shorter than 30 seconds. These results supgesias molecules are constantly subject to
rapid turnover within the individual FAs. FurtherrepFRAP analysis using Cas-deficient cells
demonstrated lower recovery rate and longer regoveie of GFP-Cas15YF compared with
GFP-CasWT, suggesting that release of Cas moledutes FAs depends upon their
phosphorylation status. In addition, we found thatrecovery time of GFP-CasmPR was not
significantly shorter, despite the tempered SB-damaachoring to FA complex, than that of
GFP-CasWT. These results suggest that the disruptithe SH3-domain anchor of Cas to FA
complex is dependent on the phosphorylation stafu€as. Together with the exclusive
localization of phosphorylated Cas at FAs, phosgegs) of Cas may regulate the disruption of
the association of Cas SH3-domain with the FA cexpl

Thus, the mechano-sensing protein Cas playigrafisant role in the regulation of FA
dynamics through its phosphorylation-dependendraginover.
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C-tail anchored (TA) proteins are a distinetssl of membrane proteins that harbor a single
transmembrane domain at the extreme C-terminalomegind expose their N-terminal
functional domains to the cytosol. Although TA mios are found in all of subcellular
membranes facing the cytosol and play pivotal rafewvarious biological processes, the
pathways by which they are targeted to and insertm specific organellar membranes,
including peroxisomal membranes, are not fully ledi.

We herein show that knockdown of Pex19p, aqredantly cytosolic protein that functions
as a chaperon and/or soluble receptor for newlthegized peroxisomal membrane proteins
(PMPs), eliminates the import of peroxisomal TAtpios (P-TAs)in vivo. Pex19p forms
complexes with P-TAs in the cytosol. These resticate that Pex19p is involved in the
import of P-TAs as well as non-TA-type PMPs. Weoakhow that P-TAs, which form
complexes with Pex19p, are specifically targetegaooxisomes, onto Pex3p, even under
ATP-depleted condition in an import assay usingisatact mammalian cells. The targeting of
P-TAs to peroxisomes is driven by Pex19p-Pex3practeon. Collectively, these results
strongly suggest that P-TAs are, like most PMPgjetad to peroxisomes in a Pex19p- and
Pex3p-dependent manner. Thus, P-TAs share the trpathway with non-TA-type PMPs, in
contrast to the TA proteins directed to the ER mmibchondrial outer membrane that do not
share the import pathways with non-TA proteins.
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Peroxisome is a subcellular organelle that tions in lipid metabolisms including
B-oxidation of very long chain fatty acid (VLCFA)Jgsmalogen biosynthesis, and bile acid
synthesis. Zellweger syndrome (ZS) is the most reedésease in peroxisome biogenesis
disorders, manifesting the defect of neuronal ntignaand dysfunction in central nervous
system. Deficiencies in peroxisomal metabolismdfawaght to be responsible for peroxisome
biogenesis disorders including ZS phenotype.

In this study, we analyzed the phospholipid positions in peroxisome deficient Chinese
hamster ovary (CHO) mutant cells and skin fibrotdlaom ZS patients using liquid
chromatography-tandem mass spectrometry (LC-MS/MPEsmalogens were remarkably
reduced and phosphatidylethanolamines were inyeiseteased in CHO mutants and ZS
fibroblasts. The level of phophatidylcholine contag VLCFA (VLCPC) was elevated in the
mutants. Peroxisomdl-oxidation is required for the biosynthesis of demimexaenoic acid
(DHA, C22:6n-3). LC-MS/MS analysis revealed thatatoamount of DHA-containing
phospholipids containing DHA was decreased in B%hlasts, apparently mainly due to the
marked reduction of plasmalogen.

We also performed the lipidomic analysis of ZZ2B1 mutant cell defective in
alkyl-dihydroxyacetonephosphate synthase (ADAR®) second step enzyme of plasmalogen
biosynthesis localized in peroxisomes. Plasmaldgpes severely was decreased in ZPEG251,
where VLCPC was highly accumulated, to our surpriggon expression oADAPSor by
addition of hexadecylglycerol, a plasmalogen preayrthe level of plasmalogens and VLCPC
was normalized. Th@-oxidation activity for VLCFA was not altered indlZPEG251 cells.
Taken together, these results suggested that plagems likely regulate the biosynthesis of
VLCFA.
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Peroxisomes increase the number by growth amgla@h. As the progression of peroxisomal
maturation, peroxisomes are to be elongated and dleaved by the dynamin-like proteinl
(DLP1) to form new peroxisomes. In the proliferatfrocess, peroxisomal membrane peroxin
Pex11p proteins act as a key player. Three isofofrRex11p proteins, Pex1ldpPex11 and
Pex1lpy, are identified in mammalian cells. Of the threeforms, constitutively expressed
Pex11f is better demonstrated to function in peroxisopraliferation. In fibroblasts from
Pex113-knockout mouse, peroxisomes are decreased in nurabe morphologically
elongated (1). Conversely, overexpression of PgXxIdipes rise to significant increase in
peroxisome number likely by proliferation of persaxmes in mammalian cells (2). Our group
earlier showed that Pex1Apromotes peroxisomal proliferation by forming entey complex
with DLP1 and Fisl (3). We also showed thatNkierminal domain of Pex1fas involved in
the homo-oligomerization of PexIi@nd is indispensable for the peroxisome-prolifatat
activity. However, the molecular mechanisms undegyhow Pex11p functions remains
unclear. Here, we show that overexpression of Rgkfidrms small vesicles from peroxisomes,
apparently in a manner dependent of DLP1 and olegaation of Pex11p. We verified the
function of endogenous PexPpn cells where peroxisomal fission step was blockg
knocking down of DLP1. In the DLP1-knocked downlggeperoxisomes were elongated and
translocated along the endoplasmic reticulum. Pgklibrmed membrane sub-domain
structures on the elongated peroxisomes where xn@irS1 proteins were discernible like
beads on strings. Each compartment appeared toeparated with Pex1Pp and such
segregation became more distinct by the overexpresst Pex11f3. Taken these results
together, it is more likely that in an early step peroxisomal proliferation, Pex1fp
oligomerizes and forms a sub-domain in peroxisomambrane that partially segregates
luminal space of peroxisome, presumably ready doged to fission by DLP1.
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Similar to small RNA playing important role defending against foreign nucleic acids in
eukaryotic organism, prokaryotes have also devel@aucleic acid-based immune system
called CRISPR (clustered regularly interspaced tspatindromic repeats) that might be
functionally analogous to RNA interference in eykdes. The CRISPR system, consisting of
multiple copies of a short repeat (24-48 nt) seqasnseparated by similar-sized spacer
sequences, incorporates sequences derived frofartign elements into a small-RNA-based
repertoire to recognize and destroy the invadearti@kto this immune system is the production
of CRISPR-derived RNAs (crRNAs) after transcriptiaof the CRISPR locus (1).
Simultaneously, many archaea and bacteria do enbtoaeologs of the major protein
components of eukaryotic RNAi machineries, in gatarly, Argonaute-PIWI family proteins
and Dicer-RNAase Il family proteins. T. thermoptsIHBS is one of the model organisms for
system biology and structure biology research. Bavmatics analysis on T. thermophilus
genome showed T. thermophilus encodes one Argorfautelog and no apparent Dicer
homolog. The recent crystal structure of T. therimiog Argonaute protein displays the similar
structural fold to other known Argonaute proteinghwobust RNAse H activity in vitro (2,3).
However, the function of T. thermophilus Argonaiurterivo is largely unknown. Here, after
investigation of the small RNA (16-30 nt) profilederived from the wild-type and
Ago-defective lines of T. thermophilus by deep setung , several classes of small RNAs
are especially abundant in the wildtype comparedstonutant line, especially small RNAs
derived from CRISPR loci were dramatic reduced go Anutant line. Last but not least, a new
class of bacteria small RNA called 19A-RNAs werscdvered. 19A-RNA are precisely 19
nucleotides long, begin with a adenylate at 5 teusibut are diversie in their remaining 18
nucleotides. Hence we suggest that T. thermophilay posse a piwi-like pathway and
prokaryotic Argonaute-like protein might bind pilike RNA to target and degrade invading
mobile elements

(References)
(1) Terns MPCURR OPIN MICROBIOL (2011) 14, p321-327.
(2) Wang Y,Nature (2008) 456, p921 - 926
(3) Wang Y,Nature (2008) 456, p209 - 213.
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