
For the application of human genome data to clinics, we are currently working on
four projects. The four projects include, 1) prediction of sensitivity to anticancer
drugs, 2) clarification of mechanisms underlying human carcinogenesis, 3) devel-
opment of novel diagnostic and therapeutic strategies of human cancers, and 4)
genetic diagnosis of a human disease, hereditary non-polyposis colon cancer
(HNPCC). These projects are aimed to provide better diagnosis, effective treat-
ment, and prevention of human cancer.

1. Prediction of sensitivity of gefitinib to lung
cancer, and that of imatinib to CML.

Yoichi Furukawa , Yusuke Nakamura1,2 ,
Toyomasa Katagiri1, Yataro Daigo2, Noriharu
Sato3, Naoyuki Takahashi3, Tsuyoshi Fujii4:
1Laboratory of Genome Technology, Human
Genome Center, IMSUT, 2Laboratory of Mo-
lecular Medicine, Human Genome Center, IM-
SUT, 3Applied Medicine, Research Hospital,
IMSUT, 4Department of Infectious Diseases
and Applied Immunology, Research Hospital,
IMSUT

In our earlier study, we investigated expres-
sion profiles of lung adenocarcinomas that were
treated with gefitinib (Iressa), which identified
12 genes that can discriminate tumors with sen-
sitivity to the drug from those without sensitiv-
ity. Two other groups reported that genetic al-
teration of EGFR , the target of gefitinib, was as-
sociated with the efficacy. Since these studies
and ours analyzed a limited number of clinical
samples, sensitivity and reliability of the two
prediction methods remain unresolved. There-
fore, we started a prospective study to analyze

both expression profile and EGFR mutation of
tumor tissues prior to treatment with gefitinib,
in collaboration with Applied Medicine, and De-
partment of Infectious Diseases and Applied Im-
munology, in Research Hospital, IMSUT. An
outpatient clinic for consultation of the appli-
cants was opened in Research Hospital, IMSUT
in September 2004. A total of 17 patients with
lung cancer visited the clinic. Among the 17, 12
passed the criteria of our prospective study, and
nine were enrolled in this study after informed
consent was obtained. Department of Respira-
tory Medicine, Kawasaki Medical University
joined to this project this year, and four patients
with lung cancer in Kawasaki Medical Univer-
sity Hospital were enrolled into the study. Tu-
mor specimens from a total of 13 patients were
obtained by TBLB, excision of lymph node, or
needle aspiration biopsies with CT. Finally we
analyzed expression profiles and genetic altera-
tions of EGFR in eight of the 13 cases, and the
results were reported to the patients.

In another study, we investigated expression
profiles of 26 chromic myeloid leukemia (CML)
with high-sensitivity and those with low-
sensitivity to imatinib (Glivec), and identified a
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total of 79 genes differently expressed between
high- and low-sensitivity groups. We developed
a prediction system of the sensitivity using ex-
pression of 15 genes among the 79. For the ap-
plication of the findings into clinics, we
launched a prospective study to evaluate the
system, and analyzed expression profiles of ad-
ditional CML samples in collaboration with Ap-
plied Medicine in Research Hospital, IMSUT.
An outpatient clinic for consultation of appli-
cants was opened in June, 2004, and four pa-
tients with CML visited the clinic. After written
informed consent was obtained, blood samples
were taken from the patients. FISH and expres-
sion profile analyses were carried out, and cal-
culated prediction score of the sensitivity to
imatinib was reported to the patients in the
clinic.

2. Genome-wide analysis of gene expression
in human intrahepatic cholangiocarcino-
mas

Yoichi Furukawa, Yusuke Nakamura1: 1Labo-
ratory of Molecular Medicine, Human Genome
Center, IMSUT

Intrahepatic cholangiocarcinoma (ICC) is a
neoplasm arising in the liver, and its incidence
is increasing in Japan as well as in western
countries. Prognosis of patients with this type of
tumor remains unsatisfactory, because no effec-
tive chemotherapeutic drugs are available, we
have no sensitive tumor markers to detect this
tumor in its early stage, and it is difficult to
identify a high-risk group for the disease. To
clarify molecular mechanism of the tumors and
identify molecular targets for their diagnosis
and treatment, we analyzed global gene-
expression profiles of 25 ICCs using tumor-cell
populations purified by laser-microbeam micro-
dissection and a cDNA microarray containing
27648 genes. As a result, we identified 52 genes
that were commonly up-regulated, and 421 that
were down-regulated in the ICCs compared to
non-cancerous biliary epithelial cells. Among the
52 up-regulated genes, we corroborated en-
hanced expression of P-cadherin and survivin in
cancer tissues by immunohistochemical staining.
Furthermore, comparison between tumors with
lymph-node metastasis and those without me-
tastasis identified 30 genes that might associate
with lymph-node involvement. These data
should shed light on mechanisms of ICC, and
provide clues for the development of diagnostic
and therapeutic strategies for this type of tumor.

3. Identification of novel molecular targets
for the treatment of human cancers

Yoichi Furukawa, Yusuke Nakamura1, Ryuji
Hamamoto1: 1Laboratory of Genome Technol-
ogy, Human Genome Center, IMSUT

We previously reported that SMYD3 expres-
sion was markedly elevated in a great majority
of human colorectal (CRC) and hepatocellular
carcinomas (HCC), and that SMYD3 protein
functions as histone H3 lysine-4 (H3-K4)-specific
di- and tri-methyltransferase. Methylation of H3
-K4 is observed frequently in transcriptionally
active regions of the human genome; tri-
methylation of H3-K4 changes the chromatin
structure, leading to transactivation of target
genes. We identified HELZ as a SMYD3-
interacting protein, and showed that SMYD3
forms a complex with HELZ and RNA polym-
erase II. We further showed that SMYD3 binds
to a DNA element containing “5’-CCCTCC-3’”,
and that SMYD3 up-regulates Nkx2.8 through
a direct interaction with the 5’ flanking region of
Nkx2.8 . Taken together, SMYD3 regulates tran-
scription of downstream gene(s) by altering
chromatin structure through histone modifica-
tion and recruitment of RNA polymerase II
complex. Importantly, introduction of SMYD3
into NIH3T3 cells enhanced their growth, and
its reduced expression by short-interfering RNA
(siRNA) resulted in significant growth suppres-
sion of colorectal and hepatic cancer cells. These
findings suggested that SMYD3 should be a
promising therapeutic target for CRC and HCC.

In addition to CRC and HCC, we have re-
vealed that SMYD3 expression is also elevated
in a great majority of breast cancer, and that its
up-regulation is crucial for the growth of breast
cancer cells, because silencing of SMYD3 by
siRNA resulted in the inhibited growth of breast
cancer cells. We have further disclosed that
proto-oncogene WNT10B is a direct target of
SMYD3. Therefore, SMYD3 should be a novel
target for the treatment of breast cancer as well.

Through the investigation of mechanisms un-
derlying elevated SMYD3 expression, we identi-
fied, in its 5’ flanking region, a region that is re-
sponsible for its transactivation. The region con-
tained a variable number of tandem repeat
(VNTR) polymorphism of a CCGCC unit. Im-
portantly, we found significant associations be-
tween the VNTR and human cancer with ele-
vated SMYD3. Although homozygosity for
three-tandem-repeat was observed 140 of 175
(80.0％) colorectal cancers, 152 of 180 (84.4％)
hepatocellular carcinomas, and 146 of 167 (87.4
％) breast cancer, the homozygosity was de-
tected in 222 of 365 (60.8％) control healthy vol-
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unteers. The data indicates that three-tandem-
repeat homozygosity has increased risks of col-
orectal cancer (P＝9.1×10－6, odds ratio＝2.58),
hepatocellular carcinoma (P＝2.3×10－8, odds ra-
tio＝3.50) and breast cancer (P＝7.0×10－10, odds
ratio＝4.48). Interestingly, this repeated se-
quence was proven to be a binding-site for the
transcription factor E2F-1. In a reporter assay,
plasmids containing three-repeats of the binding
motif (corresponding to the high-risk allele)
showed significantly higher reporter activity
than plasmids containing two repeats (the low-
risk allele). These data may imply that the com-
mon VNTR polymorphism in the SMYD3 pro-
moter is a susceptibility factor for some types of
human cancer.

Global gene expression profiles of CRC using
a cDNA microarray containing approximately
23,000 genes identified an additional three can-
didate genes for clinical application. Among the
three genes, PPIL1 encoded peptidyl-prolyl
isomerase like 1, a cyclophilin-related protein.
Colony formation assay showed a growth-
promoting effect of wild type PPIL1 on NIH3T3
and HEK293 cells. Transfection of SNUC4 and
SNUC5 cells with siRNA specific to PPIL1 re-
duced expression of the gene, and retarded
growth of the colon cancer cells. We further
identified two PPIL1-interacting proteins, SNW
1/SKIP (SKI-binding protein) and stathmin.
SNW1/SKIP is involved in the regulation of
transcription and mRNA splicing, while stath-
min is involved in stabilization of microtubules.
Therefore, elevated expression of PPIL1 may
play an important role in proliferation of cancer
cells through the control of SNW1/SKIP and/or
stathmin.

The second candidate is a novel human gene,
termed C10orf3 , whose expression was elevated
in colorectal cancers as well as in tumors arising
in the stomach, lung, pancreas, and breast. The
gene encodes a putative 464-amino acid protein
containing a domain known as AAA (ATPases
associated with a variety of cellular activities). A
subsequent proteomics analysis revealed that C
10orf3 associated with the product of tumor sus-
ceptibility gene 101 (TSG101), and that C10orf3
down-regulated TSG101 in a posttranscriptional
manner. Expression of C10orf3-siRNA in col-
orectal cancer cells caused significant decrease in
C10orf3 expression, and induced apoptosis of
the cells transfected with the siRNA.

The third candidate is SP5 , a member of the
Sp transcription factor family. We uncovered
that SP5 was down-regulated after depletion of
β-catenin by transduction of wild-type APC in
SW480 colon cancer cells. Since mutation in
APC, CTNNB1, AXIN1 or AXIN2 leads to accu-
mulation of β-catenin and subsequent transacti-

vation of Tcf/LEF transcription factors, we
tested whether SP5 is a direct target gene or
not. An electrophoretic mobility-shift assay
showed that the β-catenin/Tcf4 complex inter-
acted with a putative Tcf-binding sequence be-
tween -285 and -279 in the 5’ flanking region of
SP5 . We also found by reporter assays that the
binding element is responsible for SP5 up-
regulation. These data indicate that SP5 is a
novel direct downstream target in the Wnt sig-
naling pathway.

Gene expression profiles of 20 intestinal-type
gastric cancers identified Immunoglobulin super-
family 11 (IGSF11) as a candidate gene for clini-
cal application. Its expression was elevated not
only in intestinal-type gastric cancer but also in
colorectal cancer and hepatocellular carcinoma.
Since northern blot analysis revealed that it
showed abundant expression in testis and
ovary, IGSF11 is a good candidate of cancer-
testis antigen (CTA). To investigate the clinical
application of peptide vaccine to IGSF11, we
synthesized candidate epitope peptides for IGSF
11 and tested whether the peptides elicit IGSF11
-specific CTLs. As a result, we successfully es-
tablished oligo-clonal CTLs by the stimulation
with IGSF11-9-207 (ALSSGLYQC). In addition,
we also established additional CTLs by IGSF-9V
(ALSSGLYQV), anchor-modified peptides of
IGSF11-9-207. These peptides showed IGSF11-
specific cytotoxicity in an HLA-A*0201-restricted
fashion, suggesting that they may be applicable
for cancer immunotherapy.

Among up-regulated genes in our microarray
data of HCC, we identified a novel gene, termed
WDRPUH , as a candidate for clinical applica-
tion. Multiple-tissue northern blot analysis re-
vealed its specific expression in the testis among
the 16 normal tissues examined. Transfection of
plasmids designed to express WDRPUH -specific
siRNA significantly reduced its expression in
HCC cells and resulted in growth suppression
of the transfected cells. Interestingly, we found
that WDRPUH associated directly with HSP70,
proteins of the chaperonin-containing TCP-1
(CCT) complex, and BRCA2. These findings sug-
gest that WDRPUH may modulate BRCA2, and
that it may be a molecular target for the treat-
ment of HCC.

From gene expression profiles of 25 intrahe-
patic cholangiocarcinomas (ICC), we focused on
PSF2 (partner of SLD five 2), a component of
the GINS multiprotein complex that plays a cru-
cial role in initiation of DNA replication. Semi-
quantitative RT-PCR analysis confirmed high
levels of PSF2 expression in the ICCs, but ex-
pression of this gene was barely detectable in
normal vital organs. Transfection of ETK-1 and
HuH28 cholangiocarcinoma cells with PSF2-
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specific siRNA reduced the amount of transcript
and suppressed the cell growth, suggesting that
PSF2 may play an important role in develop-
ment of cholangiocarcinoma.

4. Genetic diagnosis of HNPCC

Yoichi Furukawa

Hereditary non-polyposis colorectal cancer
(HNPCC) is an autosomal dominant hereditary
disease accompanied by tumors arising mainly
in the colon and other associated organs, such
as stomach, renal pelvis, and endometrium. The
frequency of HNPCC in Caucasian patients with
colorectal cancer is estimated between two and
five percent. However the frequency in Japanese
patients with colorectal cancer remains undeter-
mined. Therefore, Japanese Study Group for
Colorectal Cancer started a collaborative project

of registration of Japanese HNPCC patients and
genetic analysis of mutations in MSH2, MLH1 ,
and MSH6 , the responsible genes for HNPCC.
All patients with colorectal cancer and those
who are diagnosed as HNPCC by Amsterdam’s
II criteria in the collaborative hospitals have
been registered, and the frequency of HNPCC in
registered patients with colon cancer has been
determined. Collaborating to this project, we
have analyzed genetic alteration in a total of 107
patients using direct sequencing and Multiplex
Ligation-dependent Probe Amplification.
Among the 107 cases, 29 cases were analyzed in
2005. The data will provide valuable informa-
tion for the understanding of the frequency,
penetrance and phenotypes of Japanese
HNPCC. The results will be also used for ge-
netic diagnosis of affected family members of
the probands.
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1. Immune suppressor factor confers bone
marrow stromal cells with enhanced sup-
porting potential for hematopoietic stem
cells

Hideaki Nakajima, Fumi Shibata1, Yumi
Fukuchi1, Yuko Goto-Koshino1, Miyuki Ito1,
Hiroyuki Aburatani2, Toshio Kitamura1: 1Divi-
sion of Cellular Therapy, Advanced Clinical
Research Center, The Institute of Medical Sci-
ence, The University of Tokyo, 2Department of
Cancer Systems Biology, Research Center for
Advanced Science and Technology, The Uni-
versity of Tokyo

Immune suppressor factor (ISF) is a subunit of
the vacuolar ATPase proton pump. We earlier
identified a short form of ISF (ShIF) as a stroma-
derived factor that supports IL-3-independent
growth of a mutant subline of Ba/F3 cells. Here
we report that ISF/ShIF not only supports a
mutant Ba/F3, but also self-renewal and expan-
sion of primary hematopoietic stem cells (HSC).
Co-culture of murine bone marrow cells with a
stromal cell line overexpressing ISF or ShIF (MS
10/ISF or MS10/ShIF) significantly enhanced
their colony-forming activity and the numbers
of long-term culture initiating cells (LTC-IC).
Moreover, competitive repopulating activity of c
-Kit＋Sca-1＋Lin- HSC was significantly main-
tained by co-cultivation with MS10/ISF or MS
10/ShIF. These stem cell supporting activities
were abolished in the proton pump mutant of
ISF/ShIF, indicating that proton transfer across
cellular or endosomal membrane was critical.
Gene expression analysis of ISF/ShIF-transfected
cell lines revealed downregulation of secreted
frizzled related protein (SFRP)-1 and tissue in-
hibitor of metalloproteinase-3 (TIMP-3), and the
restoration of SFRP-1 and TIMP-3 expressions in
MS10/ISF cells partially reversed its enhanced
LTC-IC supporting activity to a normal level.
These results suggest that ISF/ShIF supports
HSC by modulating Wnt-activity and the extra-

cellular matrix, and provide new insights in
HSC physiology in vivo.

2. Molecular mechanism of stem cell self re-
newal on bone marrow stroma

Hideaki Nakajima, Yuko Koshino1, Fumi Shi-
bata1, Yumi Fukuchi1 and Toshio Kitamura1

Hematopoietic stem cells (HSC) keep self-
renewing in the bone marrow in order to sup-
port continuous blood cell production. These
processes are thought to occur in the bone mar-
row niche, a special microenvironment created
by stromal cells. HSC-stromal cell interaction is
thought to provide unknown signals to keep
HSC in immature state and makes them un-
dergo extensive self-renewal. However, molecu-
lar mechanism of these processes is poorly un-
derstood. We are trying to address this question
by following approaches. 1) Identify cell surface
molecules that are expressed on stromal cells
and important for HSC self-renewal by utilizing
a variety of technologies (i.e. signal sequence
trap, mRNA subtraction) and analyze their func-
tion in vitro and in vivo. 2) Identify genes that
are induced in HSC by contacting with stromal
cells. These genes are strong candidates that are
involved in the self-renew processes evoked by
stromal cell contact. We are now characterizing
two novel molecules that are speculated to be
important for these processes.
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3. The role of CCAAT/ enhancer-binding pro-
tein ε and α in normal hematopoiesis and
leukemogenesis

Yumi Fukuchi1, Naohide Watanabe3, Makoto
Handa3, Yasuo Ikeda4, James N Ihle5, Scott
Kogan6, Grant McArthur7, Toshio Kitamura1

and Hideaki Nakajima: 3Deparment of Trans-
fusion and Cellular Therapy, Keio University
School of Medicine, 4Division of Hematology,
Department of Internal Medicine, Keio Univer-
sity School of Medicine, 5Department of Bio-
chemistry, St Jude Children’s Research Hospi-
tal, 6Comprehensive Cancer Center, University
of California, San Francisco, 7Division of He-
matology/ Medical Oncology, Peter MacCallum
Cancer Institute

Granulocyte colony-stimulating factor (G-CSF)
is a major cytokine that regulates proliferation
and differentiation of myeloid cells, although
the underlying mechanisms by which G-CSF
controls myeloid differentiation are largely un-
known. Differentiation of hematopoietic cells is
regulated by lineage-specific transcription fac-
tors, and gene-targeting studies previously re-
vealed the critical roles of CCAAT/enhancer-
binding protein C/EBPα and C/EBPε, respec-
tively, in the early and mid-late stages of granu-
locyte differentiation. The expression of C/EBPε
in 32Dcl3 cells and FDCP1 cells expressing mu-
tant G-CSF receptors was examined and it was
found that G-CSF up-regulates C/EBPε. The sig-
nal for this expression required the region con-
taining the first tyrosine residue of G-CSF recep-
tor. Dominant-negative STAT3 blocked G-CSF-
induced granulocytic differentiation in 32D cells
but did not block induction of C/EBPε, indicat-
ing that these proteins work in different path-
ways. It was also found that overexpression of
C/EBPε greatly facilitated granulocytic differ-
entiation by G-CSF and, surprisingly, that ex-
pression of C/EBPε alone was sufficient to make
cells differentiate into morphologically and func-
tionally mature granulocytes. Overexpression of
c-myc inhibits differentiation of hematopoietic
cells, but the molecular mechanisms of this inhi-
bition are not fully understood. In 32Dcl3 cells
overexpressing c-myc that do not differentiate
by means of G-CSF, induction of C/EBPε is
completely abrogated. Ectopic expression of C/
EBPε in these cells induced features of differen-
tiation, including changes in nuclear mor-
phologic characteristics and the appearance of
granules. The data show that C/EBPε consti-
tutes a rate-limiting step in G-CSF-regulated
granulocyte differentiation and that c-myc an-
tagonizes G-CSF-induced myeloid differentia-
tion, at least partly by suppressing induction of

C/EBPε．
Acute promyelocytic leukemia is characterized

by the balanced taranslocation t(15;17), which
generates PML-RARα fusion protein. This fu-
sion protein is thought to affect key differentia-
tion pathway of normal myeloid development,
one of which is C/EBPε. We employed PML-
RARα transgenic mouse model to show that
restoration of C/EBPε expression can revert
leukemic phenotype of these mice. These obser-
vations reveal that C/EBPε is a critical target of
PML-RARα and suggest that targeted modula-
tion of C/EBP activities could provide a new
therapeutic approach to AML

4. Role of C/EBPα in lineage specification,
transdifferentiation and stem cell function
in hematopoiesis.

Yumi Fukuchi1, Fumi Shibata1, Miyuki Ito1,
Yuko Goto-Koshino1 , Yusuke Sotomaru8,
Mamoru Ito8, Toshio Kitamura1, Hideaki
Nakajima: 8Central Institute for Experimental
Animals

CCAAT/ enhancer binding protein α (C/
EBPα） is a member of the bZIP family of tran-
scription factors that plays a critical role for
early myeloid differentiation. C/EBPα knockout
mice showed a complete differentiation block at
myeloblast stage in hematopoietic system, and
mature neutrophils and eosinophils are absent
in the peripheral blood. Lineage specification in
developmental tree of hematopoiesis is generally
determined by lineage specific transcription fac-
tors such as C/EBPα and GATA-1 that allow
commitment to the specific lineage with simulta-
neous extinction of their capacity to differentiate
into the other ones. However, recent evidences
revealed by the ectopic expression of above
transcription factors unveiled the unexpected
developmental plasticity of various progenitors
such as MEP (erythroid/ megakaryocyte pro-
genitor) and CLP (common lymphoid progeni-
tor). GATA-1 is reported to convert CLP and
CMP (common myeloid progenitor ) into
erythroid/ megakaryocyte lineage, however, the
effect of C/EBPα on MEP and CLP is still un-
clear. In order to investigate the role of C/EBPα
in the various aspect of hematopoietic differen-
tiation, especially its effect on the lineage speci-
fication at different stages of differentiation in
vivo, we generated transgenic mice expressing
inducible form of C/EBPα (C/EBPα-ER) under
H-2K promoter (C/EBPα-ER Tg). In these mice,
C/EBPα activity can be induced conditionally
by 4-hydroxy tamoxifen (4-HT) in all hema-
topoietic cells. As expected, C/EBPα-ER was ex-
pressed in almost all hematopoietic tissues in-
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cluding bone marrow, spleen and thymus in
these mice. Gel shift analysis revealed that C/
EBPα-ER was activated by 4-HT, and showed
specific binding to C/EBP-specific oligonucleo-
tide in these tissues. Next we tested differentia-
tion plasticity of erythroid and lymphoid pro-
genitors by ectopically inducing C/EBPα-ER ac-
tivity in these cells. We sorted MEP and CLP by
FACS from C/EBPα-ER Tg and examined their
clonogenic activities in the presence or absence
of 4-HT. In the absence of 4-HT, MEP and CLP
exclusively formed erythroid/ megakaryocyte
and lymphoid colonies, respectively, as previ-
ously reported. Surprisingly however, these cells
dramatically changed their fate of differentiation
and formed significant numbers of granulocyte/
macrophage (GM) colonies in the presence of 4-
HT, indicating that ectopic activation of C/
EBPα-ER activity skewed their differentiation
pathways to myeloid lineage. Cytospin prepara-
tion of the colonies and RT-PCR analysis re-
vealed that these were accompanied by the mor-
phological differentiation to granulocytes/
macrophages, and upregulation of myeloid-
specific genes at mRNA level. These results in-
dicate that MEP and CLP are not fully commit-
ted to either erythroid/ megakaryocyte or lym-
phoid lineage, and possess differentiation plas-
ticity that can be redirected to myeloid lineage.

5. Isolation and characterization of placental
mesenchymal stem cells (MSCs)

Yumi Fukuchi1, Fumi Shibata1, Miyuki Ito1,
Yuko Goto-Koshino1 , Toshio Kitamura1 ,
Hideaki Nakajima

MSC is a cell that has a capacity to differenti-
ate to muscle cells, bone, cartilage, adipocytes or
cardiomyocytes. MSCs are widely distributed in
a variety of tissues in the adult human body as
well as in the fetal environment. Since the meth-
ods for isolation, culture and differentiation in-
duction of MSC are still not fully established for
clinical application, and the more feasible,
easily-obtainable source for MSC are wanted,
we tried to identify cells with MSC-like potency
in human placenta. We isolated adherent cells
from trypsin-digested term placentas and estab-
lished two clones by limiting dilution. We exam-
ined these cells for morphology, surface mark-
ers, gene expression patterns, and differentiation
potential and found that they expressed several
stem cell markers, hematopoietic/ endothelial
cell-related genes, and organ-specific genes, as
determined by RT-PCR and FACS. They also
showed osteogenic and adipogenic differentia-
tion potentials under appropriate conditions. We
suggest that placenta-derived cells have mul-
tilineage differentiation potential similar to
MSCs in terms of morphology, cell-surface anti-
gen expression, and gene expression patterns.
These new methods of MSC isolation from hu-
man placenta will pave way to their application
in the clinical settings.
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Our purpose is to promote the conducts of Translational Research Projects at the
Research Hospital. Reviews and advices on the study designs and protocols, and
handling of problems during the conduct of clinical studies are important tasks.
The role of Clinical Research Coordinator (CRC) is also necessary to perform
clinical trials appropriately. Our CRCs owe the other important mission as Transla-
tional Research Coordinator. As the education for workers at the Research Hospi-
tal, we conducted the educational course on clinical studies, and 37 workers reg-
istered. We also contributed to promote and re-organize the system and proce-
dures at the Research Hospital in terms of conducting clinical studies.

Advise/Review of clinical study protocols be-
fore the discussion at the Institutional Re-
view Board (IRB: Chiken-Sinsa-Iinkai)

Fumitaka Nagamura.

One of the roles of DCTSM is to keep the
quality of protocols as well as studies them-
selves. To perform this task, we discuss and ad-
vise on the protocols with principal investiga-
tors, and made it a rule to submit a protocol
and written consent documents to DCTSM be-
fore submitting to the Institutional Review
Board.

From January 2005 to December 2005, we re-
ceived seven entirely protocols and numerous
questions within the research hospital. All the
protocols were either Phase I or Phase I/IIa
studies. Pre-review of these protocols were fin-
ished within two to three weeks from the re-
ceipt. The format of pre-review is based on the
style of applied in the U.S. Food and Drug Ad-
ministration. Our opinions are summarized into

three sections: safety issue (most concern); major
problem; and minor problems/suggestions.
These opinions are not obligations which posses
enforcement, but those to improve clinical stud-
ies. Final decision should be made at the Institu-
tional Review Boards. Furthermore, we per-
formed these activities for other institutes. We
received requirements from four institutes.

To assist the planning of clinical studies and
writing protocols, we have disclosed “Guide-
line”. Recently many regulations and guidelines
were announced. To clear these and to match
the Institute’s organization, we have been en-
gaging in the revisions of the rules of out insti-
tute and in reconstitution of the organization
through Working Group.

Education on clinical studies for workers at
Reseacr Hospital

Fumitaka Nagamura.

The major missions of Translational Research

The 21st Century Center of Exellence (COE) Program

Promotion of Translational Research
Projects
研究拠点形成 探索的プロジェクト推進

COE Lecturer Fumitaka Nagamura, M.D., D.M.Sc
COE Clinical Associate Seiichiro Kobayashi, M.D., D.M.Sc

特任講師 医学博士 長 村 文 孝
特任助手 医学博士 小 林 誠一郎
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Coordinator are to keep patients’ right, to con-
duct translational research more ethically, and
to perform translational research scientifically.
The role of TRC is not the same as that of Clini-
cal Research Coordinator (CRC) in terms of the
aggressive intervention to keep studies ethically
conducted. The problem of education for re-
search coordinators including CRC is the new
but the critical problem in Japan. To educate
workers of the hospital, as well as coordinators,
the division took place the educational course
on clinical studies. This meeting consists of 10
sections, and participants were required to re-
sister for preparing the course materials. Thirty-
seven workers applied for this course. The con-
tent of this course consists of the basic knowl-
edge of clinical studies, regulations, laws, coor-
dinating skills, environment of clinical studies,
and the system of the Research Hospital in
terms of the conduction of Translational Re-
search.

Trend of Drug Approval on Hematological
Malignancies in the U.S. and Japan

Fumitaka Nagamura

The trends of drug approval on hematological
malignancies in the U.S. and in Japan were ana-
lyzed. The purpose of this study is to clarify the
problems on the drug evaluation and approval
methods for fastening approval periods and
evaluating efficacies/safeties more precisely, es-
pecially in cases of entirely new concepts of
drugs by the comparison of two countries.
Forty-six drugs were approved in the U.S., and
43 were in Japan for hematological malignan-
cies. Twenty-seven drugs were approved in both
countries. Twenty-two of 27 drugs were ap-
proved earlier in the US, and the dates of ap-
proval were earlier in the U.S. (median: 46.0 Mo,
mean: 54.7 Mo). These differences have not been
shortened when compared in every 10-year pe-
riod. In the U.S., eight drugs were approved as
“Accelerated Approval”. Seven of eight “acceler-
ated approval” drugs were approved only in the

U.S. However, only one drug approved as “ac-
celerated approval” could have shown its clini-
cal benefit in the designated clinical trial. The
ratio of non-U.S. studies was considerably low
in hematological malignancies (7.0％) when
compared with all oncologic drugs (23.7％). Five
drugs approved only in Japan were approved in
the US for diseases other than hematological
malignancies, while no drug was approved in
the reverse case. Accelerated approval is consid-
ered to be useful for fastening the period until
approval, although the problem, that “surrogate
markers” could predict the “survival and/or
QOL benefit”, has not been clarified, yet. The
outstanding result that most of pivotal studies
were not “non-U.S.” study may be caused by
the superiority of drug development, especially
in new era of drugs for hematological malignan-
cies and the ability to conduct the appropriate
clinical trials in the U.S., or approval based on
“accelerated approval”. On the contrary, the ex-
pansion of the indication would be the problem
in the U.S.

Activities of Translational Research Coorina-
tor (TRC) and clinical Research Coorinator
(CRC)

Hajime Kotaki, Fumitaka Nagamura, Momoyo
Ohki, Miho Tabata, Kumiko Sumino.

The activities of research coordinators are im-
portant to conduct clinical studies smoothly and
to manage the relationship with participants. In
TR, sufficient concerns on the rights and the un-
derstandings of participants themselves should
be paid compared with other clinical researches.
TRCs have been organized to solve these prob-
lems, and they consist of nurse, pharmacist, psy-
chologist, dietician and clinical laboratory tech-
nologist. DCTSM collaborates with chief of TRC,
Director of Pharmacy, on the activities of TRC.
Exclusive CRCs belong DCTSM and take part in
clinical trials from pharmaceutical companies
and medical doctor-initiative studies to maintain
GCP requirements.

Publications

1. Ooi J, Iseki T, Takahashi S, Tomonari A,
Takasugi K, Uchiyama M, Konuma T,
Fukuno K, Soda Y, Ohno N, Nagamura F,
Uchimaru K, Tojo A, Asano S. Unrelated cord
blood transplantation after myeloablative
conditioning for adult patients with refrac-
tory anemia. Int J Hematol. 2005; 81(5): 424-7.

2. 長村文孝 腫瘍性疾患第一相試験の研究―抗
癌剤そしてトランスレーショナルリサーチ―

埼玉医科大学雑誌 ２１（１）２４―２５，２００５
3. F Nagamura, A Tojo, T Nagamura-Inoue, A

Iwamoto. Trend of drug approval on hemato-
logical malignancies in the US and Japan.
Blood 106(11): 3120, 2005

4. 角田卓也，長村文孝 抗体に対する耐性機序
―リツキシマブなど 癌治療と宿主 第17巻
第２号 １２５―１２９，２００５―４ メ デ ィ カ ル レ
ビュー社
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5. Yusuke Inoue, Arinobu Tojo, Rieko Sekine,
Yasushi Soda, Seiichiro Kobayashi, Akiko
Nomura, Kiyoko Izawa, Toshio Kitamura,
Toshiyuki Okubo, Kuni Ohtomo. In vitro
validation of bioluminescent monitoring of
disease progression and therapeutic response
in leukaemia model animals European J Nu-

clear Medicine and Molecular Imaging (in
press)

6. 小林誠一郎，山田嘉仁，中山俊憲，谷口克，
栗山喬之 非寛解サルコイドーシス患者にお
けるVα２４ NKT細胞の減少と活性化障害 分
子呼吸器病，２００５Vol. ９ No. ４ ２１～２６
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The mission of this project is to understand basic principles in stem cell biology
and to explore tools applicable to stem cell-based regenerative medicine. To this
end, we have been determined to work on hematopoietic stem cells (HSCs) as a
model system because HSCs have already been used in bone marrow transplan-
tation as a prototype of stem cell therapy, and are expected to be widely used in
a variety of clinical settings.

Stem cells are defined as cells capable of self-
renewal and differentiation. Like most normal
cells, stem cells neither survive nor proliferate
without extracellular stimulation. Hematopoietic
stem cells (HSCs) have been an excellent experi-
mental model to study stem cell regulation be-
cause of established methods for their functional
identification. We want to understand which
molecules directly or indirectly stimulate HSCs,
how HSCs respond to such stimuli in terms of
signaling, what molecular mechanisms allow
HSCs to divide numerous times, what molecular
basis supports such division, and finally what
differentiation is all about.

1. Lnk negatively regulates self-renewal of
HSCs by modifying thrombopoietin-
mediated signal transduction

Jun Seita1, Satoshi Takaki2, Kiyoshi Takatsu2,
Hiromitsu Nakauchi1, and Hideo Ema: 1Labo-
ratory of Stem Cell Therapy, Center for Ex-
perimental Medicine, IMUT, 2Division of Im-
munology, Department of Microbiology and
Immunology, IMUT.

One of the central tasks of stem cell biology is

to understand the molecular mechanisms that
control stem cell self-renewal and differentia-
tion. We have attempted to understand molecu-
lar basis underlying self-renewal in HSCs. In
this study we focused on intracellular signaling
events in HSCs by using mutant mice in which
an adaptor protein, Lnk, is deficient (Lnk-/-
mice). We have previously reported that in Lnk
-/- mice, long-term marrow repopulating activ-
ity is markedly elevated due to increases in ab-
solute number as well as self-renewal activity of
HSCs. These results suggest that Lnk negatively
regulates the key signaling pathways associated
with self-renewal in HSCs. In search of such sig-
nals, we first evaluated direct effects of a num-
ber of cytokines on both survival and prolifera-
tion of HSCs. Serum-free culture of single WT
or Lnk-/- CD34-negative, c-Kit-positive, Sca-1-
positive, Lineage marker-negative (CD34－KSL)
cells representing highly enriched HSCs was
performed in the presence of various cytokines.
Lnk-/- CD34－KSL cells did not respond to any
cytokine which WT CD34-KSL cells did not. But,
we found that Lnk-/- CD34－KSL cells are hy-
persensitive to thrombopoietin (TPO). Impor-
tantly, in the presence of TPO, the probability of
self-renewal of Lnk-/- CD34－KSL cells was
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greater than that of WT CD34－KSL cells. Single
cell phosphorylation imaging analysis that we
had developed showed combinatorial changes in
TPO-mediated signal transduction in Lnk-/- CD
34－KSL cells as compared with WT CD34－KSL
cells: Activation of both JAK2/STAT and Akt
signal transduction, and dephosphorylation of p
-38 MAPK. Self-renewal of HSCs was suggested
to be regulated by a balance in positive and
negative signals. We concluded that TPO signal-
ing pathway plays a key role in the regulation
of HSC self-renewal for which Lnk acts as a
negative regulator. Further work is required to
determine what molecules interact with Lnk in
HSC self-renewal signaling.

2. Epigenetic control of HSCs

Yuko Tadokoro1, Masaki Okano2, En Li3, and
Hiromitsu Nakauchi1, and Hideo Ema: 1Labo-
ratory of Stem Cell Therapy, Center for Ex-
perimental Medicine, IMUT, 2Laboratory for
Mammalian Epigenetic Studies, Center for De-
velopmental Biology, RIKEN, 3Novartis Insti-
tutes for Biomedical Research.

Epigenetic modifications are inheritable mark-
ers in genome regions or chromatin structure,
without a change in DNA sequence, for regula-
tion of gene expression potential in developing
and differentiating cells. Epigenetics has been
the focus of our attention in the field of stem
cell biology these days. DNA methylation and
histone modification are central to epigenetic
regulation. Studies of polycomb group (PcG)
proteins have first shed light on epigenetic con-
trol involved in self-renewal of HSCs. Very re-
cently it has been realized that PcG proteins in-
teract with DNA methyltransferases for gene si-
lencing. DNA methylation patterns are estab-
lished during early embryogenesis and gameto-
genesis, and are maintained in somatic cells
thereafter. The DNA methyltransferases Dnmt1,
Dnmt3a, and Dnmt3b catalyze methylation of
CpG dinucleotides in genomic DNA. Dnmt3a
and Dnmt3b supposedly act as de novo methyl-
transferases while Dnmt1 acts as a ‘mainte-
nance’ methyltransferase. Embryogenesis is se-
verely impaired in Dnmt1- or Dnmt3b-deficient
mice. Spermatogenesis is impaired in Dnmt3a-
deficient mice. Embryonic stem (ES) cells with-
out Dnmt3a and Dnmt3b are viable, and main-
tain replication potential, but progressively lose
differentiation potential with repeated passage.
These data imply that when stem cells undergo
differentiation, Dnmt3a and Dnmt3b establish
DNA methylation status in stem-cell progeny.
To address this issue, we examined the role of
Dnmt3a and Dnmt3b in HSCs, the best-studied

adult stem cells. De novo DNA methyltrans-
ferases Dnmt3a, Dnmt3b, or both Dnmt3a and
Dnmt3b were conditionally disrupted in mouse
HSCs. We show that HSCs, unlike embryonic
stem cells, require either Dnmt3a or Dnmt3b for
self-renewal, but not for differentiation into
blood cell lineages, and each separate deletion
partially reduces HSC self-renewal potential.
These findings establish a critical role of DNA
methylation by Dnmt3a and Dnmt3b in HSC
self-renewal. A simple, but important implica-
tion of this work is that DNA methylation plays
a role for adult stem cell functions, in a way dif-
ferent from how it does for functions of ES cells
and PGCs. Further studies should be devoted to
clarification of whether and how epigenetic
modifications can specify functions of cells at
various developmental stages. In this regard, we
believe that this work should stimulate epige-
netic studies of stem cells as well as those of
cancer stem cells.

3. Significance of non-side-population HSCs

Yohei Morita1,2, Hiromitsu Nakauchi1, and
Hideo Ema: 1Laboratory of Stem Cell Therapy,
Center for Experimental Medicine, IMUS, 2Re-
proCell, Inc..

Most HSCs are thought to reside in so called
side-population (SP) in adult mouse bone mar-
row (BM). However, we found that the coexis-
tence of non-SP HSCs that do not significantly
differ from SP HSCs in numbers, capacities, and
cell cycle states. When costained with the
Hoechst 33342 dye, CD34-/lowc-Kit＋Sca-1＋lineage
marker－ (CD34－KSL) cell population, highly en-
riched in HSCs, was almost equally divided into
the SP and the main population (MP) that repre-
sents non-SP cells. Competitive repopulation as-
says with single or 30 SP- or MP-CD34－KSL
cells showed similar degrees of repopulating ac-
tivity and similar frequencies of repopulating
cells between these populations. Secondary
transplantation detected self-renewal capacity in
both populations. SP analysis of BM cells from
primary recipient mice showed that either SP-
or MP-CD34－KSL cells could give rise to both
SP- and MP-KSL cells after transplantation. Cell
cycle analyses revealed that SP and MP cells
were equally in a quiescent state. We conclude
that SP phenotype does not specify all the HSCs
in mice likely because SP and MP phenotypes
are reversible. This work should influence can-
cer studies because SP has been considered as a
phenotype of cancer stem cells.
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4. Development of HSCs

Chie Furuta1, Azusa Matsubara1, Hiroyoshi
Kondo1, Chie Ryo1, Hiromitsu Nakauchi1, and
Hideo Ema: 1Laboratory of Stem Cell Therapy,
Center for Experimental Medicine, IMUS.

One may ask what developmental stem cells
are. They are conceptual. In our hypothesis,
HSCs that reside in adult bone marrow differ
from embryonic and fetal HSCs in several as-
pects. Embryonic and fetal HSCs sequentially
migrate from one organ to another, and their
self-renewal potential is perhaps much greater
than that of adult HSCs. Regulatory mecha-
nisms are likely to be different among these
HSCs. We want to address these issues by iso-
lating and characterizing embryonic and fetal
HSCs.

During development of embryos, hematopoi-
esis in the mouse begins in the blood islands of
the yolk sac (YS) at E7.5. Nucleated red blood
cells in blood islands produce embryonic
globins. These primitive erythrocytes predomi-
nate in the circulation through E12.5, followed
by eventual replacement with enucleated red
blood cells that produce adult type globins. Pro-
genitor of these definitive erythrocytes are de-
tected initially in the YS, and later on in the
paraaortic splanchnopleure (P-Sp) / aorta-gonad
-mesonephros (AGM) region, the placenta, and
the fetal liver. In a process presumed to be inde-
pendent of these two types of erythropoiesis,
HSCs arise in the P-Sp / AGM region and the
YS. It is not clear how primitive and definitive
hematopoietic progenitors as well as HSCs are
generated in these tissues. Formation of blood
cells is closely correlated with that of vascular

endothelial cells in the YS. This led to the idea
that both cell types arise from a common pre-
cursor, the hemangioblast. Endothelial and he-
matopoietic lineages share a number of ex-
pressed genes. Much work in the past has fo-
cused on the isolation and identification of he-
mangioblasts among cells that have in vitro dif-
ferentiated from embryonic stem (ES) cells. Blast
colony-forming cells (BL-CFCs) were found as
candidate hemangioblasts in this model system.
Recently, BL-CFCs were isolated also from the
developing mouse embryo. All these studies
support the common origin of vascular and he-
matopoietic cells. Little attention has been paid
to endothelial progenitors, namely angioblasts.
In an avian system, two distinct endothelial line-
ages have been described. One of these, derived
from splanchnopleural mesoderm, is associated
with hematopoiesis. The other, without hema-
topoietic potential, is derived from paraxial
mesoderm. A similar mechanism may also oper-
ate in mammals, but no substantial evidence has
been reported so far. We therefore attempted to
determine the kinetics of endothelial and hema-
topoietic development in early gastrulating
mouse embryos prior to the onset of YS hema-
topoiesis. We found that a significant number of
angioblasts can be detected one day before he-
matopoietic activity is detected. Our data sug-
gest that a distinct pathway exists in which the
angioblast lineage directly differentiates from
mesoderm early in development, independent of
hematopoiesis. We are currently trying to physi-
cally separate angioblasts from hemangioblasts.
On the other hand, we are attempting to deter-
mine which lineage HSCs are originated from.
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Our research interest is to understand how we can use adult stem cells for tissue
regeneration. To accomplish this goal, we are focusing on the following subjects:
1) identification and characterization of the stem cell microenvironment/niche, 2)
studying the role of locoregional hematopoietic cells in the microenvironment (e.g.
mast cells) during tissue regeneration, 3) studying the potential use of growth fac-
tors for tissue regeneration, 4) understanding the mechanism how proteases are
involved in stem cell mobilization and stem cell-mediated tissue regeneration.

1) A role for niches in hematopoietic cell de-
velopment.

Beate Heissig, Yuichi Ohki, Yayoi Sato, Shahin
Rafii1, Zena Werb2 and Koichi Hattori: 1Divi-
sion of Hematology, Cornell University Weill
Medical College, New York, USA, 2Department
for Pathology, University of California San
Francisco, San Francisco, USA.

Stem cells reside in a physical niche, a par-
ticular microenvironment. The organization of
cellular niches has been shown to play a key
role in regulating normal stem cell differentia-
tion, maintenance and regeneration. Hema-
topoietic stem cells (HSC) emerge at distinct al-
location territories during ontogenesis, notably
the aorto-gonadal region, the fetal liver. Adult
HSC expand and differentiate exclusively in the
bone marrow (BM). They can be mobilized into
the blood stream. This implies that stem cells
are not autonomous units of development;
rather, tissue specific niches control their des-
tiny. Interaction of HSCs with their stem cell

niches is critical for adult hematopoiesis in the
BM. A niche is composed of stromal cells, which
either through direct cell-to-cell contact or via
release of soluble factors maintain the typical
features of stem cells, mainly stem cell quies-
cence, maintenance or expansion. HSCs are
keeping the balance of the quiescence and the
self-renewal in the stem cell niche, and are
maintaining long-term hematopoiesis. Therefore,
an understanding of cellular and chemical archi-
tecture of the stem cell niche is vital in under-
standing stem cell behavior. This review sum-
marizes the recent developments in our under-
standing of the stem cell niche with particular
focus on the HSC niche.

2) Low-dose irradiation promotes tissue re-
vascularization through VEGF release from
mast cells and MMP-9-mediated progenitor
cell mobilization.

Beate Heissig, Shahin Rafii1, Haruyo Akiyama,
Yuichi Ohki, Yayoi Sato, Tejada Rafael1, Zhen-
ping Zhu2, Daniel J. Hicklin2, Ko Okumura3,
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Hideoki Ogawa3, Zena Werb4 and Koichi Hat-
tori: 1Division of Hematology, Cornell Univer-
sity Weill Medical College, New York, USA,
2ImClone Corporation, New York, NY, USA,
3Atopy Center, Juntendo University, School of
Medicine, Tokyo, Japan, 4Department for Pa-
thology, University of California San Fran-
cisco, San Francisco, USA.

Mast cells accumulate in tissues undergoing
angiogenesis during tumor growth, wound heal-
ing, and tissue repair. Mast cells can secrete an-
giogenic factors such as vascular endothelial
growth factor (VEGF). Ionizing irradiation has
also been shown to have angiogenic potential in
malignant and nonmalignant diseases. We ob-
served that low-dose irradiation fosters mast cell
-dependent vascular regeneration in a limb
ischemia model. Irradiation promoted VEGF
production by mast cells in a matrix
metalloproteinase-9 (MMP-9)-dependent man-
ner. Irradiation, through MMP-9 up-regulated
by VEGF in stromal and endothelial cells, in-
duced the release of Kit-ligand (KitL ) .
Irradiation-induced VEGF promoted migration
of mast cells from the bone marrow to the
ischemic site. Irradiation-mediated release of
KitL and VEGF was impaired in MMP-9-
deficient mice, resulting in a reduced number of
tissue mast cells and delayed vessel formation in
the ischemic limb. Irradiation-induced vasculo-
genesis was abrogated in mice deficient in mast
cells (steel mutant, Sl/Sl(d) mice) and in mice in
which the VEGF pathway was blocked. Irradia-
tion did not induce progenitor mobilization in
Sl/Sl(d) mice. We conclude that increased re-
cruitment and activation of mast cells following
irradiation alters the ischemic microenvironment
and promotes vascular regeneration in an ische-
mia model. These data show a novel mechanism
of neovascularization and suggest that low-dose
irradiation may be used for therapeutic angio-
genesis to augment vasculogenesis in ischemic
tissues.

3) Granulocyte-Colony Stimulating Factor
promotes neovascularization by releasing
vascular endothelial growth factor from
neutrophils

Yuichi Ohki, Beate Heissig, Yayoi Sato,
Haruyo Akiyama, Zhenping Zhu1, Daniel J.
Hicklin1, Kazunori Shimada2, Hideoki Ogawa3,
Hiroyuki Daida2, Koichi Hattori K and
Akimichi Ohsaka4: 1ImClone Corporation, New
York, NY, USA, 2Department of Cardiology,
Juntendo University School of Medicine, To-
kyo, 3Atopy Center , Juntendo University
School of Medicine, Tokyo, Japan, 4Transfu-

sion Medicine, Juntendo University School of
Medicine, Tokyo, Japan.

The granulocyte colony-stimulating factor (G-
CSF) promotes angiogenesis. However, the exact
mechanism is not known. We demonstrate that
vascular endothelial growth factor (VEGF) was
released by Gr-1＋CD11b- neutrophils but not
Gr-1-CD11b＋ monocytes prestimulated with G-
CSF in vitro and in vivo. Similarly, in vivo, con-
comitant with an increase in neutrophil numbers
in circulation, G-CSF augmented plasma VEGF
level in vivo. Local G-CSF administration into
ischemic tissue increased capillary density and
provided a functional vasculature and contrib-
uted to neovascularization of ischemic tissue.
Blockade of the VEGF pathway abrogated G-
CSF-induced angiogenesis. On the other hand,
as we had shown previously, VEGF can induce
endothelial progenitor cell (EPC) mobilization.
Here, we show that G-CSF also augmented the
number of circulating VEGF receptor-2 (VEGFR
2) EPCs as compared with untreated controls.
Blocking the VEGF/VEGFR1, but to a much
lesser extent, the VEGF/VEGFR2 pathway in G-
CSF-treated animals delayed tissue revasculari-
zation in a hindlimb model. These data clearly
show that G-CSF modulates angiogenesis by in-
creasing myelomonocytic cells (VEGFR1＋ neu-
trophils) and their release of VEGF. Our results
indicated that administration of G-CSF into
ischemic tissue provides a novel and safe thera-
peutic strategy to improve neovascularization.

4) Increased soluble urokinase plasminogen
activator receptor (suPAR) serum levels
after granulocyte-colony stimulating factor
treatment do not predict successful pro-
genitor cell mobilization in vivo.

Thomas Fietz1, Koichi Hattori, Eckhard Thiel1

and Beate Heissig: 1Charité-Campus Benjamin
Franklin, Dept. of Hematology, Oncology and
Transfusion Medicine, Berlin, Germany.

The soluble urokinase-type plasminogen-
activator receptor (suPAR) has been implicated
to play a role in granulocyte colony stimulation
factor (G-CSF)-induced stem cell mobilization.
We examined the correlation between suPAR se-
rum levels and a successful progenitor cell mo-
bilization in allogeneic donors and autologous
patients. Baseline levels of full length, suPAR(I-
III) and cleaved suPAR forms, suPAR(II-III) and
suPAR(I) were identical in both groups. Serum
levels increased significantly after G-CSF ad-
ministration correlating to white blood cell
counts on the day of leukapheresis in allogeneic
donors. Even though CD34＋ cell mobilization
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was equally effective for autologous patients,
here the amount of shedded suPAR after a com-
bined chemotherapy/growth factor application
was clearly reduced and did not correlate with
the leukocyte count. More importantly, high su-

PAR levels were not predictive for CD34＋ stem
cell counts in both groups, challenging the re-
cently proposed role for uPAR as a key player
in G-CSF-mediated hematopoietic progenitor
mobilization.
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The Institute of Medical Science, University of Tokyo (IMSUT) is establishing
Japan-China joint laboratories for studies of emerging and re-emerging infections
in Asia, in collaboration with the Chinese Academy of Sciences and Chinese
Academy of Agricultural Sciences. In the laboratories, Japanese scientists from
IMSUT and Chinese scientists will together conduct research on the structure of
viral and host proteins, viral pathogenicity, and the genetic changes of viruses in
the field.

BACKGROUND

China is very important, geopolitically and
economically, to Japan today and probably for
much of the first half of the 21st century. Fur-
thermore, it is in China that people have suf-
fered from the recent and past outbreaks of new
strains of human and avian influenza viruses
and the SARS virus and are suffering from rap-
idly increasing HIV infections and the high car-
rier rate of hepatitis viruses. Given these situ-
ations, academic collaboration on studies of in-
fectious diseases would be beneficial to both
countries, facilitate mutual understanding, and
help strengthen the stable long-term relationship
between the two peoples. Establishing joint re-
search laboratories in China is particularly im-
portant because this would allow Japanese sci-
entists access to possible emerging pathogens
and to have an opportunity to fight against pos-

sible emerging infections. Supported by a grant
from the Ministry of Education, Culture, Sports,
Science and Technology (MEXT) (Japan-China
Collaboration on Emerging and Re-emerging Infec-
tious Diseases ; MEXT Project Director: Aikichi
Iwamoto), IMSUT is now establishing two joint
laboratories in Beijing in collaboration with the
Institute of Biophysics and Institute of Microbi-
ology, Chinese Academy of Sciences (IBCAS and
IMCAS, respectively), a collaborative research
program with Harbin Veterinary Research Insti-
tute (HVRI), the Chinese Academy of Agricul-
tural Sciences, and IMSUT’s project office in Bei-
jing.

LABORATORIES AND PROJECT OFFICE

a. Laboratory of Structural Virology and Im-
munology (LSVI, tentatively named)

University of Tokyo Institute of Medical Science Research Center for Asian Infectious Diseases
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LSVI will be established in collaboration with
IBCAS (Director; Rao Zihe) within one of its
buildings in Beijing. IBCAS, established in 1958,
is perhaps the best institute in China in the field
of structural biology. Its recent contributions to
science include the studies of SARS virus main
protease (PNAS 100: 13190-13195, 2003) and the
crystal structure analysis of SARS virus spike
protein fusion core (J. Biol. Chem. 279: 49414-
49419, 2004). In LSVI, Japanese and Chinese sci-
entists will conduct research on the physical
structure of viral and host proteins, particularly
in relation to their biological functions and
pathogenicity. IMSUT will dispatch a professor
and an assistant professor to the laboratory from
Japan.

b. Laboratory of Molecular Immunology and
Molecular Microbiology (LMIMM, tenta-
tively named)

LMIMM, equipped with BSL2 and BSL3 facili-
ties, will be established in collaboration with
IMCAS (Director; Gao Fu) within its new build-
ing under construction in Beijing. IMCAS, estab-
lished in 1958, has been dealing with viral dis-
eases caused by HIV, HBV, etc. and emerging
and re-emerging infections in entire Asia. IM-
CAS has functions of Microbiological Resources
Center-China and China General Microbiological
Culture Collection Center, indicating that impor-
tant pathogens from within and outside China
are collected and stored there. In LMIMM, Japa-
nese and Chinese scientists will conduct vi-
rological and immunological research on emerg-
ing and re-emerging viruses. IMSUT will dis-
patch a professor and an assistant professor to
the laboratory from Japan.

c. Collaborative research program with HVRI

HVRI (Director; Xiangang Kong) serves as a
research center for avian influenza virus in do-
mestic fowl and wild ducks and geese in China.
With HVRI, IMSUT is setting up a research pro-
gram on avian influenza virus. Japanese scien-
tists dispatched from IMSUT to HVRI will con-
duct, together with Chinese scientists, surveil-
lance and the study of genetic changes of avian
influenza virus in the field. This is one of the
important steps to prepare for the coming possi-
ble pandemic of the avian influenza virus that
can infect humans.

d. IMSUT research office

IMSUT is now setting up its project office in
Beijing. The office will manage the personnel
hired by IMSUT for the collaboration and the
Japanese side budget for the laboratories. In Oc-
tober 2005 IMSUT appointed two people as pro-
fessor for the research office, and one of them
has been working in Beijing since then.

IMPLEMENTATION OF COLLABORATION

The plan for collaboration will be imple-
mented on the basis of the Memorandum of Un-
derstanding’s to be signed by IMSUT and the
three Chinese institutes. For the joint laborato-
ries the implementation will be controlled dur-
ing 5-year-term of the project by a steering
group composed of Dean of IMSUT (Tadashi
Yamamoto), MEXT Project Director, and Direc-
tors of IBCAS and IMCAS. For the collaborative
program in Harbin it will be controlled by a
steering committee composed of Dean of IM-
SUT, Director of HVRI, and some scientists in-
volved in the program.
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