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Professor Mikio Nishimura has been working on biogenesis and functional
organization/differentiation of plant organelles with a particular focus on vacuoles, ER bodies
and peroxisomes. The achievements of his group are most prominent in the field of peroxisome
biogenesis, which is now collaborated with the young associate professor, Makoto Hayashi, and
is therefore commented in more detail in the next section. The studies on vacuoles and ER
bodies are in collaboration with Professor Ikuko Hara-Nishimura, who used to be the associate
professor of this group and now has established her own group in Kyoto University.

Briefly, Nishimura’s group discovered a Golgi-independent transport pathway for a set of seed
storage proteins, which is unique to the plant kingdom. They have identified many components
involved in transport and processing of these proteins, including vacuolar sorting receptors
(VSR) and vacuolar processing enzymes (VPE). VPE turned out to possess a caspase activity
being involved in programmed cell death, which was the first molecular identification in plants.
They also found novel structures derived from the endoplasmic reticulum and named them ER
bodies. Genes involved in the formation of ER bodies are now being identified and studied.
Nishimura’s work on peroxisomes is outstanding and has already received worldwide
appreciation. Molecular mechanisms of biogenesis, transition during plant development, and
their regulations have been extensively studied. This group has also extended a research activity
on molecular chaperones and is currently studying functions of Hsp90.

To summarize, Nishimura’s group has made and continues to make great achievements in the
field of plant organelles, which are of top quality. They are now trying to incorporate new
methodologies such as live imaging and omics research, which will be very promising in the
future.

(FraEr)
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Professor Ohsumi is the world-recognized pioneer in the field of molecular mechanisms of
autophagy. He discovered the bulk protein degradation system in yeast vacuoles in late 1980’s
all by himself, and demonstrated that it was due to autophagy. He then moved on to isolation of
yeast mutants defective in autophagy, now called afg mutants, together with young students,
which enabled them to open up a completely new exciting world. Since then, the achievements
of Ohsumi’s group are more than amazing. They include the state-of-the-art demonstration of
membrane dynamics by electron and light microscopy and identification of many novel
molecular mechanisms of autophagic machinery such as kinase cascades, ubiquitin-like
conjugation systems and lipid processing. For these brilliant achievements, Ohsumi received
Fujiwara Award in 2005, the Japan Academy Award in 2006, and the Science Award from the
Botanical Society of Japan in 2007. Nobody would doubt that he has contributed most in the
world to elucidate the importance and wonder of autophagy.

Now many researchers are interested in a variety of aspects in and around the field of autophagy.
From the viewpoint of mechanisms of authophagy, the largest question that remains to be
answered is from where the autophagosomes is generated at the beginning. Other people are
curious about the physiological significance of autophagy in development, morphogenesis, and
some aspects of diseases. Ohsumi’s group has always been producing important clues to solve
these problems. NIBB must be honored to have the research group of such high originality and
quality.

One concern of the evaluation committee is how these outstanding activities of the Ohsumi
group can be succeeded by young generations, when Ohsumi retires two years from now.
Encouragement of young researchers to become independent to continue these activities should
be seriously considered. Every effort should be made to identify/recruit capable young
researcher(s) (perhaps an outstanding research associate or post-doc in the current laboratory) to
continue the project.

(FraEr)
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Professor Wada has been working on a very interesting question of plant cells, namely,
photomovement of chloroplasts. Chloroplast photomovement refers to the gathering of
chloroplasts along the cell surface when the light shed on the plant is weak, and their movement
to the lateral side of cells when the light is strong. Using a variety of model plants, Wada’s
group has identified photoreceptors involved in these events, phototropins in the case of
Arabidopsis and chimeric receptors that combine phytochrome and phototropin for ferns and
green algae. Chloroplasts are destroyed under a strong light in mutants lacking the light
avoidance response, which causes cell death, the discovery of which indicated the physiological
importance of chloroplast movement.

The current focus of this group is to understand how chloroplasts move upon light stimulus.
They have already demonstrated involvement of actin filaments in the movement and are now
trying to unveil the underlying molecular mechanisms.

These studies are of very high originality and are well recognized in the field of plant
physiology. Wada has received many awards for these achievements, including the BSJ
Research Award of the Botanical Society of Japan in 2004, the JSPP Award of the Japanese
Society of Plant Physiologists in 2006, and the Fellow of ASPB Award in 2007.

Again a big concern of the evaluation committee is how such high research activities can be
succeeded when Wada retires this coming March. Complete breakup of this group would be a
big loss for the field of plant physiology. Identification and/or recruitment of talented young
researcher(s) is urgently needed to continue the project.
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Associate Professor Makoto Hayashi has been long collaborating with Professor Mikio
Nishimura and is now leading the projects of this group on plant peroxisomes. He has been
working on identification of diverse functions of plant peroxisomes, identification of mutants
with a defect in fatty acid f-oxidation, and functional characterization of plant peroxins. For an
earlier achievement along these studies, he received a Botanical Award for Young Scientists
from the Botanical Society of Japan in 1998.

Peroxins are components involved in protein import to peroxisomes. Hayashi and coworkers
have identified several peroxins in plants and are now studying their functions. There appear to
be several interesting differences in the molecular mechanisms of peroxisomal import between
plants and other systems such as yeast and animals. Discovery of peroxisomal structures, which
look like invagination into the organelle, is particularly intriguing and may lead to the
understanding of peroxisome-specific molecular mechanisms of import.

(FIER)
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Dr. Ueno’s major achievements over the previous 10 years include three areas.

1) Analysis of the role of BMP during animal development

2) Analysis of the mechanisms determining cell polarity during Xenopus gastrulation

3) Establishment of a cDNA array system and expression database of Xenopus embryos

1) Starting from earlier studies on TGFf, Dr. Ueno has extended his research area to the
analysis of the role of BMP during development. Using an excellent model animal, Xenopus
laevis, for studying the mechanisms for germ layer development and morphogenesis, he
reported the role of BMP in neural induction. He also actively reported on the mode of action of
BMPs and the extracellular or intracellular molecules involved in the signal transduction of
BMPs effectively using Xenopus and Zebrafish. After these important and original observations,
he tried to elucidate the role of BMPs during the development of other animals such as
nematode, Drosophila, and ascidians. Among the published results concerning these studies,
very interestingly, BMP was found to be involved in the process for body size determination in
the nematode. These studies are not only original and highly standard but also show the
effectiveness of the evo-devo approach using and comparing the function of the same signaling
molecule in different model animals.

2) Dr. Ueno has recently concentrated on the molecular and cellular mechanisms for
gastrulation of Xenopus embryos. Dr. Ueno exploited his genome-wide approach described in
next section and provided the evidence that genes controlling planar cell plarity (PCP) in
Drosophila development are also involved in the morphogenesis process of Xenopus
gastrulation. In these studies he identified novel genes and Xenopus homologues of the known
genes that function in determining cell polarity have important roles during convergent
extension (CE).

3) Dr. Ueno constructed a Xenopus embryonic cDNA library to produce a microarray system,
including 12,000 independent clones. He not only put this system to use in his own research but
he also opened this array system to other research groups. Using this array system he identified
the target genes of FGF and nodal/activin. Dr. Ueno performed temporal and spatial expression
analysis of 3000 genes during Xenopus embryonic development. The results of this project were
effectively utilized in his research to select and identify the genes involved in CE. In addition
this valuable expression database is openly available on the Web.

Future Plans

Dr. Ueno proposed the following three areas as future research projects based on his current
studies.
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1) Dr. Ueno demonstrated that the Wnt/PCP pathway has a crucial role in CE by controlling
membrane trafficking and establishment of cell polarity. However many questions on the
mechanisms for controlling the behavior of certain cell populations during CE have yet to be
answered and he proposed to continue the research on this issue. Considering his current
success in this issue and his published and unpublished scientific reservoir we can expect
important advances in this future project.

2) Dr. Ueno currently is using the mouse system to analyze the function of the PCP system on
morphogenesis. This study is proceeding successfully and this approach should enable him to
figure out the role of PCP on morphogenesis during organogenesis that takes place at a
relatively later stage in development.

3) Establishment of genome network for ascidians notochord development: This research is
proposed for a genome-wide search of novel genes involved in PCP and mesodermal tissue
development based on evo-devo aspects. He has established a searching system and database
and already started this project. Coupled with Xenopus research and knowledge, this approach
seems to be very effective.

Other Comments

Dr. Ueno has published 90 original papers in these past 10 years. Among them, he is the
corresponding author of 34 papers including the papers that appeared in highest impact journals.
He also collaborates very effective with the researchers in his laboratory and other laboratories
resulting in excellent scientific advantage and this was proven by the productivity of published
papers.

Dr. Ueno has successfully organized the research project “Dynamics of Developmental
System”consisting of nearly one hundred researchers as a representative person. In addition, as
a commissioner of the JSDB (Japanese Society of Developmental Biologists) and ISD
(International Society of Differentiation) he contributed management of society activities. These
indicate that he is one of the important key persons for leading developmental biology.

Overall Evaluation

Dr. Ueno has actively and constantly produced excellent original work including the results of
effective collaboration. His future project based on his original findings is expected to be
fruitful. He also largely contributed to the development of infrastructure, society activity and
organizing international meetings. Considering these, Dr. Ueno carried out his accountability as
a professor of NIBB completely. This and his current activity promise his continued
achievement in the next term at the NIBB.

(FraEr)
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Research Achievement in the Past

Dr. Kobayashi joined the NIBB in 2001. Since that time he has made many important
discoveries about germline development in Drosophila. These discoveries include: (1) proteins
essential for pole cell formation, like germ cell-less, are translated from mitochondrial-type
ribosomes on polar granules, highlighting a role for mitochondria in germline formation, (2)
Nanos represses germ cell apoptosis for germline survival by suppressing the translation of
pro-apoptotic genes, (3) the maternal factor Mamo, a regulator of chromatin structure and
transcription, is essential for meiosis, indicating a novel epigenetic mechanism for regulating
the meiotic cell cycle, (4) signal transduction from the germline to the somatic cells is required
for the development of the stem cell niche in the gonad. In addition, Dr. Kobayashi’s lab has
identified over 100 genes predominantly expressed in pole cells, using isolated cells and
microarray analysis. These studies have been facilitated by the Kobayashi lab’s unique ability to
perform the very difficult pole cell transplantation manipulation, allowing them to perform
experiments that other labs cannot.

Future Plans

Dr. Kobayashi will continue his studies of germ cell development. A microarray analysis of
Mamo mutant ovaries has revealed a set of genes that can be used to study how Mamo regulates
meiosis. In addition, Dr. Kobayashi’s large list of over 100 genes expressed in pole cells
provides molecular tools to continue his successful studies of germline development.

Overall Evaluation

Dr. Kobayashi has generated outstanding results in defining the molecular mechanisms that
regulate germline development in Drosophila. He has been highly productive, consistently
publishing many papers in high impact journals. The committee was especially impressed with
the clarity of his logic, quality of data, and oral and written presentation. He has also identified a
wealth of new pole cell genes that will facilitate his future research. It is likely that Dr.
Kobayashi will continue to be very productive with his future research plans. The committee
also praises Dr. Kobayashi for his commitment to education, mentoring 6 graduate students and
lecturing about science in high schools. The committee also noted Dr. Kobayashi’s strong
scientific leadership skills, serving on the board of the JSDB and chairing a recent NIBB
Conference. The committee urges Dr. Kobayashi to continue to develop these leadership skills
and extend them beyond Japan perhaps by serving on editorial boards of international scientific
journals and helping to organize international scientific meetings.
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Dr. Takada joined the NIBB in 2002. Dr. Takada has made very important discoveries of
vertebrate pattern formation mechanisms. These discoveries include: (1) Wnt-3a is
post-translationally modified with palmitoleic acid at a conserved Ser that is dependent on the
O-acyltransferase Porcupine for transit from the endoplasmic reticulum for secretion, suggesting
a role for lipid modifications in higher order structure of Wnts and gradient formation (2)
fibroblast growth factor signaling maintains oscillating gene expression in presomitic mesoderm
by inducing Her13.2 expression for repression of Herl for somite formation, (3) Ripplyl is
essential for the transition of presomitic mesoderm to somites and termination of normal
presomitic mesoderm patterns, (4) integrin « 5 directs assembly of fibronectin for somite
epithelialization and maintenance of somite boundaries. These discoveries were enabled by an
in situ hybridization screen and ENU mutagenesis screen in zebrafish.

Future Plans

Dr. Takada plans to focus on two areas for future research, including (1) mechanisms of somite
segmentation and (2) analysis of the molecular mechanisms of Wnt secretion and higher order
structure of morphogen gradients. He is also extending his studies of segmentation to other
regions of the embryo including the branchial arches. He has established the utility of his in situ
hybridization and forward genetic screens and will continue these to identify other mechanisms
of segmentation. These are reasonable plans, building on his success in these two areas of
research.

Overall Evaluation

Dr. Takada has made very significant contributions to the Wnt and vertebrate segmentation
fields. Since joining the NIBB in 2002, Dr. Takada has been very productive, publishing 34
papers in very high impact journals. Considering the excellence of Dr. Takada’s research, the
committee felt that he should write state of the art reviews for his field for publication in the top
journals. The committee also praises Dr. Takada for his mentoring of 7 graduate students. The
committee noted Dr. Takada’s scientific leadership through the organization of practical courses
and international symposia. Considering Dr. Takada’s strong international scientific profile, the
committee urges Dr. Takada to continue to develop these leadership skills and extend them
beyond Japan by actively serving in scientific societies, serving on editorial boards of
international scientific journals, and organizing international scientific meetings.
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Horiuchi, K., Umetani, M., Minami, T., Okayama, H., Takada, S., Yamamoto, M.,
Aburatani, H., Reid, P. C., Housman, D. E., Hamakubo, T., and Kodama, T. (2006). Wilms'
tumor 1-associating protein regulates G2/M transition through stabilization of cyclin A2
mRNA. Proc. Natl. Acad. Sci. USA 103, 17278-17283.

Hayashi, T., Mizuno, N., Takada, R., Takada, S., and Kondoh, H. (2006). Determinative
role of Wnt signals in dorsal iris-derived lens regeneration in newt eye. Mech. Dev. 123,
793-800.

Ishioka, T., Katayama, R., Kikuchi, R., Nishimoto, M., Takada, S., Takada, R., Matsuzawa,
S., Reed, J.C., Tsuruo, T., and Naito, M. (2007). Impairment of the ubiquitin-proteasome
system by cellular FLIP. Genes Cells. 12, 735-744.

Akanuma, T., Koshida, S., Kawamura, A., Kishimoto, Y., and Takada, S. (2007). Pafl
complex homologes are required for Notch-regulated transcription during somite
segmentation. EMBO Rep. &, 858-863.

Takada, 1., Mihara, M., Suzawa, M., Ohtake, F., Kobayashi, S., Igarashi, M., Youn, M-Y,
Takeyama, K., Nakamura, T., Mezaki, Y., Takezawa, S., Yogiashi, Y., Kitagawa, H.,
Yamada, G., Takada, S., Minami, Y., Shibuya, H., Matsumoto, K. & Kato, S. (2007) A
histone lysine methyltransferase activated by non-canonical Wnt signalling suppresses
PPAR-gamma transactivation. Nat. Cell Biol. 9, 1273-1285
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Research Achievement in the Past

The research of Dr. Kinoshita for the reviewing period was focused on the mechanism for
controlling cell movement with respect to cell polarity that is a basis of the conversion extension
(CE) process during Xenopus gastrulation. He specifically investigated the intracellular
signaling system of the Wnt/PCP pathway and the system that connects the Wnt/PCP pathway
to polarized cell movement. First he demonstrated that PKCo, MARCKS and xNET1 are crucial
intra cellular components of the Wnt/PCP signaling pathway during CE. His next important
finding is that the Wnt/PCP pathway regulates focal adhesion formation by controlling the
dynamic equilibrium of the quantity of Paxillin by ubiquitination-mediated protein degradation.
Finally he showed that the ubiquitination system controls Dsh localization by interacting with
Dsh-associated kinase XMINK. These original results greatly contributed to understanding the
molecular mechanisms of how the Wnt/PCP pathway controls the movement of a group of the
cells during CE by regulating individual cell behavior.

Taking advantage of the merits of the Xenopus system, his research produced biochemical and
cellular data that have been published in international journals. He is a first or corresponding
author for six out of seven published papers and among them, two papers appeared in the
journals with high impact factors such as Genes & Development and Nature Cell Biology.
These prove that his research and his ability are internationally excellent.

Future Plans

Based on the published work, Dr. Kinoshita is currently extending his studies on the
identification and isolation of the components involved in the Wnt-ubiquitination system and
analysis of the Dsh trafficking system. Considering his proven ability in his past approach and
the excellent investigation environment, these original studies are expected to produce important
results in the near future.

Other Comments

He has supervised two graduate students and their work was published international journals.
This successfully allowed them to get doctoral degrees within the designated term. This
indicates that Dr. Kinoshita has good ability as a team leader. Dr. Kinoshita is an assistant
professor in Dr. Ueno’s laboratory. He nicely collaborates with Dr. Ueno, and this interaction
seems to facilitate the progress of their research for each other and to create good scientific
environment in their laboratory.

Overall Evaluation

In summary, Dr. Kinoshita has registered a success enough as an assistant professor in the
NIBB and he has the ability for generating original and consistent research. His current and
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future study is focused on more biochemical and cellular aspects. We hope that he will make
efforts to connect these studies to understand whole embryonic phenomena.
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1) Research articles in peer reviewed journals

1. Kinoshita, N., lioka, H., Miyakoshi, A., and Ueno, N. (2003). PKCS is essential for
Dishevelled function in a noncanonical Wnt pathway that regulates Xenopus convergent
extension movements. Genes Dev. /7, 1663-1676.

2. Miyakoshi, A., Ueno, N., and Kinoshita, N. (2004). Rho guanine nucleotide exchange factor
xNET1 implicated in gastrulation movements during Xenopus development. Differentiation
72, 48-55.

3. Tioka, H., Ueno, N., and Kinoshita, N. (2004). Essential role of MARCKS in cortical actin
dynamics during gastrulation movements. J. Cell Biol. /164, 169-174.

4. Lee, R.H., lioka, H., Ohashi, M., lemura, S., Natsume, T., Kinoshita N (2007). XRab40 and
XCullin5 form a ubiquitin ligase complex essential for the noncanonical Wnt pathway.
EMBO J. 26, 3592-3606.

5. lioka, H., Iemura, S., Natsume, T., and Kinoshita, N. (2007). Wnt signalling regulates
paxillin ubiquitination essential for mesodermal cell motility. Nature Cell. Biol. 9, 813-821.

2) Invited reviews, book chapters

1. lioka, H., and Kinoshita, N. (2004). Wnt signaling regulates cell morphology and
movements. Cell Technology 23, 660-664.
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Research Achievement in the Past

Dr. Mochizuki is an excellent theoretical biologist, who has been playing a leading role at least
in Japan. He has accomplished a large amount of work in his lab alone or by collaborating with
experimental biologists in Japan. He has studied various biological phenomena: (1)
cyanobacteria circadian rhythm, (2) pattern formation of neuronal dendrite, and (3) symmetry
breaking during development. He has also published purely theoretical papers on pattern
formation, reaction-diffusion system, and gene regulatory networks. In some cases, Dr.
Mochizuki helped experimental biologists by providing ideas and predictions that can be tested.
In more cases, however, he performed computational analysis of experimental data. He has been
extremely productive in the last few years.

Future Plans

Dr. Mochizuki wishes to continue collaboration with experimental biologists and to reveal the
principle behind several biological phenomena such as dendrite patterning of neurons, circadian
rhythm of cyanobacteria, left-right symmetry breaking etc. We believe that such collaboration
will provide exciting and entirely new ideas to experimental biologists. The proposed research
should be feasible because it is a logical continuation of Dr. Michizuki’s efforts over the last 5
years.

Dr. Mochizuki also wishes to reveal new principles governing biology. For instance, he has
recently proposed a new idea called “steady state compatibility”, which would explain the origin
of cell diversity during development and help understanding the meaning of a complex gene
regulatory network. This seems like a very interesting idea and should be studied further. He has
applied the idea to sea urchin, but it may be a good idea to apply it to C. elegans as well because
all types of information (cell fate, genetics, genome, gene regulation etc) are available for this
organism.

Overall Evaluation

Dr. Mochizuki is a young and promising mathematical biologist. He is well known in Japan, but
he may deserve more recognition from scientists aboard. He collaborates with many
experimental biologists in Japan and has made/is making great contributions, which is evident
in his impressive publication record. Also as a pure theoretical biologist, Dr. Mochizuki brings
new ideas, which are fascinating and deserve more attention from experimental biologists.
Colleagues in his lab are all theoretical biologists. It might be interesting to have an
experimental biologist in his own lab because bench space is available in his lab.

In all, Dr. Mochizuki has performed very well, and will do so in the near future too.
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1) Research articles in peer reviewed journals
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Shoji, H., Mochizuki, A., Iwasa, Y., and Kondo, S. (2002). Directionality of stripes formed
by anisotropic reaction-diffusion models. J. Theor. Biol. 274, 549-561.

Honda, H., and Mochizuki, A. (2002). Formation and maintenance of distinctive cell patterns
by co-expression of membrane-bound ligands and their receptors. Dev. Dyn. 223, 180-192.
Mochizuki, A. (2002). Pattern formation of cone mosaic in zebrafish retina: A cell
rearrangement model. J. Theor. Biol. 275, 345-361.

Kurosawa, G., Mochizuki, A., and Iwasa, Y. (2002). Comparative study of circadian clock
models, in search of processes promoting oscillation. J. Theor. Biol. 276, 193-208.

Tohya, S., Mochizuki, A., and Iwasa, Y. (2003). Difference in the retinal cone mosaic pattern
between zebrafish and medaka: cell-rearrangement model. J. Theor. Biol. 221, 289-300.
Shoji, H., Mochizuki, A., Iwasa, Y., Hirata, M., Watanabe, T., Hioki, S., and Kondo, S.
(2003). Origin of directionality in the fish stripe pattern. Dev. Dyn. 226, 627-633.

Ryohji, T., Mochizuki, A., and Iwasa, Y. (2003). Possibility of tissue separation caused by
cell adhesion. J. theor. Biol. 221, 459-474.

Mochizuki, A. (2005). An analytical study of the number of steady states in gene regulatory
networks. J. Ttheor. Biol. 236, 291-310.

Feugier, F. G., Mochizuki, A., and Iwasa, Y. (2005). Self-organization of the vascular
system in plant leaves: Inter-dependent dynamics of auxin flux and carrier proteins. J. Theor.
Biol. 236, 366-375.

Takigawa-Imamura, H., and Mochizuki, A. (2006). Transcriptional autoregulation by
phosphorylated and non-phosphorylated KaiC in cyanobacterial circadian rhythms. J. Theor.
Biol. 241, 178-192.

Mochizuki, A., Yahara, K., Kobayashi, 1., and Iwasa, Y. (2006). Genetic addiction: selfish
gene's strategy for symbiosis in the genome. Genetics /72, 1309-1323.

Fujita, H., and Mochizuki, A. (2006). Pattern formation by the positive feedback regulation
between flow of diffusible signal molecule and localization of its carrier. J. Theor. Biol. 241,
541-551.

Takigawa-Imamura, H., and Mochizuki, A. (2006). Predicting regulation of the
phosphorylation cycle of KaiC clock protein using mathematical analysis. J. Biol. Rhythms
21, 405-416.

Fujita, H., and Mochizuki, A. (2006). The origin of the diversity of leaf venation pattern.
Dev. Dyn. 235, 2710-2721.

Nakamura, T., Mine, N., Nakaguchi, E., Mochizuki, A., Yamamoto, M., Yashiro, K., Meno,
C., and Hamada, H. (2006). Generation of robust left-right asymmetry in the mouse embryo
requires a self-enhancement and lateral-inhibition system. Dev. Cell 11, 495-504.

Ishihara, S., Otsuji, M., and Mochizuki, A. (2007). Transient and steady state of
mass-conserved reaction-diffusion systems. Phys. Rev. E 75, 015203.



17. Otsuji, M., Ishihara, S., Co, C., Kaibuchi, K., Mochizuki, A., and Kuroda, K. (2007). A
mass conserved reaction-diffusion system captures properties of cell polarity. PLoS Comput
Biol. 3, 1040-1054.

18. Sugimura, K., Shimono, K., Uemura, T., and Mochizuki, A. (2007). Self-organizing
mechanism for development of space-filling neuronal dendrites. PLoS Comput Biol. 3,
2143-2154.

2) Invited reviews, book chapters
1. Mochizuki, A. (2005). Patterns observed on surface of animals and mathematical modeling.

Mathematics of Nonlinear-Nonequilibrium Phenomena 2 (Ed. Matsushita M.) p111-147.
University of Tokyo Press.
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Research Achievement in the Past

Dr. Nonaka has made invaluable contributions to developmental biology, and has published
highly influential papers. His main research interest has been in left-right (L-R) symmetry
breaking mechanism in vertebrate embryos. In his research, Dr. Nonaka found that the cilia in
the node rotate uni-directionally and that this movement generates the leftward flow of the fluid
in the node cavity (1998). These unexpected observations influenced not only people in the field
of L-R patterning but also biologists in general. Dr. Nonaka went on to show that the flow (now
called nodal flow) is indeed essential for L-R patterning, by developing a new culture system
under which one can culture embryo with an artificial flow (2002). He further studied the origin
of the L-R axis, and found that L-R asymmetry is generated de novo by utilizing pre-existing
information (2005). His strength is that he addresses a question in a direct yet very unique way,
by developing a new experimental system.

Dr. Nonaka moved to the NIBB only a year ago, so it is too early to evaluate his performance at
the NIBB. He has had two responsibilities at the NIBB. One is to perform his own research
projects while the other is to establish a new type of microscopy (SPIM) as a collaboration with
EMBL. As for the first responsibility, he wished to understand how the nodal flow works and
tested different hypotheses. Dr. Nonaka has obtained interesting results that lead him to propose
a new model on nodal flow action. These are still preliminary data, but they should serve as a
nice starting point for future development. As for the second responsibility, it took him a longer
time than expected, but he patiently imported all necessary components of the SPIM microscope.
All components have arrived by now, and his group has started assembling the microscope.

In terms of the number of papers published, Dr. Nonaka has not published many. However, each
paper that he has published is of a high originality and is influential. Not surprisingly, his work
is internationally well recognized. Overall, we find Dr. Nonaka’s achievement during the last 5
years to be “very good.”

Future Plans

Dr. Nonaka plans to study L-R symmetry breaking mechanism, in particular how the nodal flow
works and the precise role of Ca2+ signaling. Recent preliminary data led him to propose a new
model, which he wishes to test in the near future. Dr. Nonaka also wishes to study the cell fate
of the node cells by developing a new imaging system. Given that his lab is well equipped and
financed, these projects look feasible, and he will likely generate important results. His lab is
relatively small (one post-doc, one student, one technician), but at this stage it may be a good
idea to have this small size for the next 2-3 years so that the lab can focus on particular projects.



Overall Evaluation

From the past achievements, we consider that he has made seminal contributions to
developmental biology. It appears that he is not a type of a person who competes with other
scientists by performing things fast and efficiently. Instead, Dr. Nonaka has a unique capability
to propose a unique idea and to develop new experimental systems. It may take some time, but
there will be important achievements from his lab in the next 4-5 years.
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1) Research articles in peer reviewed journals

1. Marshall, W. F., and Nonaka, S. (2006). Cilia: tuning in to the cell's antenna. Curr. Biol. /6,
R604-614.
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Prof Nagahama is the Deputy Director of NIBB. His research interests are in reproductive
biology and the endocrine control of reproduction in vertebrates and invertebrates. He is an
internationally known and respected leader in the field of sexual development. His research
centres around three major models species: medaka, Tilapia, and a sex-changing species,
Trimma okinawae.

Professor Nagahama's laboratory made a major international breakthrough in identifying DMY
as the sex-determining gene in medaka. Loss of function of DMY causes male to female sex
reversal, as he famously showed in a prominent paper in Nature in 2002. Recently, he has
augmented these studies by showing that gain of function of DMY causes female to male sex
reversal, as published in the prominent journal PNAS in 2007. This work was a breakthrough on
many levels. Firstly, it was a triumph of positional cloning. Professor Nagahama began by
identifying sex reversed mutant strains of fish, and genetically narrowed down the responsible
region and genetic lesion, thereby identifying the sex-determining gene as DMY. Moreover,
DMY is only the second sex-determining gene identified in the animal kingdom, after SRY.
Needless to say, this work has provided a paradigm shift in the field of sex determination, and is
being actively followed up, not only in Prof Nagahama's laboratory, but also in many other
laboratories around the world.

More recently, Professor Nagahama has been examining the fascinating phenomenon of social
sex reversal in fish. In colonies of the gobiid fish Trimma okinawae, the largest fish in any
group will be male and the others female. If the male is removed, the largest remaining fish will
reverse her sex to become male. This model provides unique and important opportunities to
study mechanisms of sex determination and sex reversal. Because sex change appears to be
triggered by visual cues processed by the brain in these fish, Professor Nagahama is able to
examine hormonal changes stimulated by the brain in this phenomenon. Once again, we would
expect the results of these studies to be highly significant at an international level, and to be
publishable in major interdisciplinary journals.

Professor Nagahama is vice president of the Zoological Society of Japan. He has a long list of
editorial responsibilities for national and international journals. He has a large number of
committee responsibilities at a national level in Japan. He has presented a total of 36 invited
talks and international conferences in the last 10 years, including presentations in Spain,
Norway, the United States, Portugal, Singapore, Taiwan, Korea, China, India, the UK, Italy and
Thailand. He has published 133 research articles, including papers in Nature, PNAS, MCB, and
Molecular Endocrinology. In addition, he has published twelve reviews and book chapters.

Professor Nagahama is a very interactive scientist who collaborates broadly at both the national
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and international levels. In Japan, he collaborates with scientists at Hokkaido University, and
others in the Ryukyu Islands, in addition to collaborating with Prof Morohashi and Dr Tanaka at
the NIBB. Internationally, he collaborates with scientists in Germany, the US, and Australia. He
maintains collaborative links with many former postdocs who have gone to work in other
countries.

Professor Nagahama is actively involved in teaching, training and mentorship. He is involved in
teaching and the Graduate University for Advanced Studies (Sokendai), and hosts a number of
international trainees in his laboratory. His lab currently has seven postdoctoral fellows and two
associates; he has been able to attract postdocs from England, France, Spain, the US and Canada.
He is a member of the selection committee for the Japan Students Science Award, the oldest
national science award in Japan, which each year considers over 10,000 applications. Since
2007, he has acted as chairman of the selection committee for this award.

In summary, Professor Nagahama has made extremely strong contributions to research,
collaboration and teaching in his distinguished career. He is exceptionally energetic,
enthusiastic, productive and interactive, and is a prominent figure internationally. The
committee notes that he was awarded the Howard A. Berne lecture award from the Society for
Integrative and Comparative Biology, USA, in 2004, and the Richard E. Peter lecture award
from the International Symposium on Fish Physiology, Canada, in 2007. It is extremely
pleasing to see Professor Nagahama's achievements recognized in this way, and Professor
Nagahama receives extremely strong support from the review committee.
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Prof Morohashi joined the National Institute of Basic Biology (NIBB) in 1997. In the last ten
years, his research has earned him the reputation of one of the leading researchers in the fields
of gonad development, nuclear receptor function, transcriptional regulation, and adrenal
development. These areas of work are all tied to the theme of sex differentiation of animal
species.

Prof Morohashi has made several key discoveries in this period, including identifying the tissue
specific enhancers of the Ad4BP/SF1 gene, discovery that the mammalian Y-linked testis
determining gene Sry can be regulated by the transcription factor M33, discovery that mutations
in the gene ARX are responsible for human X-linked mental retardation and sex development
syndrome, discovery of a hypospadias gene, and discovery of the molecular basis of left-to-right
asymmetry in gonad development in the chicken. These and other discoveries have led to the
publication of 49 papers and four invited reviews or book chapters in the last ten years. Prof
Morohashi has published many of these papers in highly respected journals such as Nature
Genetics, Molecular Endocrinology, JBC, and PNAS.

Prof Morohashi's standing in the field internationally is evidenced by his large number of
invited international symposium presentations and seminars in the last ten years. Prof
Morohashi is also clearly in demand for seminars and conference presentations throughout
Japan. In addition, Prof Morohashi has been very active in organising national and international
symposia. Among these were the NIBB conference "Molecular Mechanisms of Sex
Differentiation" in Okazaki in 2002, which drew together some 50 of the leading international
researchers in the field of sexual development. He was also an organiser of the international
symposium on the molecular mechanisms of sex determination and differentiation, held in
Matsue in 2006, co-organised with the annual meeting of the Zoological Society of Japan. In a
number of these cases, Prof Morohashi has been instrumental in instigating these meetings --
that is, holding them for the very first time -- indicating his ability to think beyond established
structures and set up new ways of bringing scientists together.

One of Prof Morohashi's great triumphs has been to establish a national programme of research
in Molecular Mechanisms of Sex Differentiation under the Priority Areas of Scientific Research
Scheme of the Ministry of Education, Culture, Sports, Science and Technology of Japan. This
five-year programme began in 2004, and currently funds 45 Japanese research groups working
in this field. Not only was Prof Morohashi instrumental in bidding for this grant money, but he
also plays a leading role in the continued administration of this grant, and organises an annual
conference in which all 45 research groups are brought together to interact and discuss their
research. This research consortium is a testament to Prof Morohashi's enormous standing in the
field, and his ability to bring researchers together for collaborative benefit. This collaborative
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grant has also played an important mentoring role for younger Japanese scientists in this field.

Prof Morohashi has undertaken a number of productive collaborations internationally, most
notably those with Dr Blanche Capel (Duke University, USA), one of the most prominent
figures internationally in the field of the early gonad development, and Dr Keith Parker
(Southwestern University, Texas, USA), an internationally renowned figure in developmental
endocrinology research. He also has a number of active collaborations in Japan, including
projects with Dr Kanai (University of Tokyo), Dr Yoshioka (Hyogo), and Dr Ogata (Tokyo).
Further, within NIBB, he maintains close links with the laboratories of Drs Nagahama and
Tanaka.

Prof Morohashi has trained over 40 scientists in the last ten years, including approximately 12
PhD students. Several of these have moved on to prestigious positions in Japan and overseas.
For example, Dr Yuko Fukui has recently moved to a partially independent position in the
Ageing Institute in Nagoya. Another post doc has moved to an Assistant Professor position in
Kyoto Prefectural University of Medicine, and a number of postdoc have found positions in
overseas labs. Prof Morohashi lectures to PhD students within NIBB, and also lectures at the
Nagoya medical school, the Fukui medical school and Kyushu University.

In summary, Prof Morohashi is very highly rated as a researcher and leader in Japanese
developmental and reproductive biology, and is commended on the quality and depth of his
accomplishments at NIBB.
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Prof Iguchi heads an enormously successful team at NIBB, conducting research in the field of
endocrine disrupters. The issue of environmental chemicals that disrupt development and
physiology of humans and animal species has become a hot international area of research and a
high-profile area of public concern, and Prof Iguchi’s research is at the leading edge of this field
internationally.

Prof Iguchi joined the NIBB in 2000, and now heads a team of 12, including two postdoctoral
researchers, two PhD students, three faculty scientists and several technicians. This team is
addressing issues that fall under seven different project areas: Molecular mechanisms of
environmental estrogens, Microarray analysis of estrogen-responsive genes, Unexpected effects
of organotin compounds, Temperature-dependent sex-determination mechanisms, Sexual
development in Daphnids, Phylogeny of estrogen receptors, and Cataloguing receptor genes
from diverse species. Although this is a very broad research palette, Prof Iguchi makes a strong
case for continuing in all these areas, since he has been able to maintain a high level of
productivity in each of these areas.

Prof Iguchi’s work has provided important insights into the mechanism by which perinatal
exposure to diethylstilbestrol (DES), a drug given to pregnant women to prevent premature birth,
causes cancer of the reproductive tract. He has found a link between DES exposure and vaginal
epithelial hyperproliferation, and is now exploring the molecular mechanisms involved in this
response, using a range of technologies such as microarray, DNA methylation and protein
phosphorylation assays.

Prof Iguchi has also made great strides in the use of Daphnia, a small crustacean species, as a
monitor for environmental endocrine disruptors. Daphnia is commonly used as an indicator of
water quality, because it is extremely sensitive to disruptive agents and changes sex as a result
of exposure. Prof Iguchi is taking this system to a higher level by implementing in-depth
analysis of the pathways involved in sex development in this species, so that the power of
Daphnids to detect endocrine disruptors can be harnessed more effectively.

Prof Iguchi is also making inroads into a molecular understanding if the mechanism of
temperature-dependant sex determination (TSD). Many reptile species use this mechanism of
sex determination, yet the mechanism is not understood, despite major research efforts
internationally. Using sophisticated molecular techniques and in an international collaborative
team, Prof Iguchi’s group has focused on ion channels as a possible mechanism for this
phenomenon. Solving this issue will not only answer one of the great unknowns in the basic
biology of sex determination, but will also contribute to a clearer understanding of the future of
TSD species in the face of global warming.
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Prof Iguchi is extremely productive, having published 102 papers and 29 reviews/book chapters
in the last seven years. This is especially admirable given that his group is relatively small. His
papers have appeared in major journals such as Molecular Endocrinology, Endocrinology,
Molecular and Cellular Endocrinology, and Journal of Molecular Endocrinology. In addition,
Prof Iguchi has been invited to present 43 talks at conferences since joining NIBB. A large
proportion of these are overseas, and it is noted that he is invited to the Gordon Research
Conference in his field every year, a powerful indicator of his status in the field.

Prof Iguchi collaborates with international groups in Exeter (UK), Florida (USA), Irvine (USA),
Canada and Pretoria (South Africa). At a local level, he also collaborates with other
investigators at NIBB, as well as groups in Yokohama and Okayama. He is an adjunct professor
at the University of Florida.

Prof Iguchi has two PhD students, and teaches undergraduate courses at Tokyo Science and
Technology, Yokohama City University, Shimane University, Okayama University, University
of Tokyo, and University of Florida. He is also involved in outreach programs at Yokohama
Futaba Gakuen School.

Prof Iguchi has a wide range of peer review, conference organization, advisory, regulatory, and
other administrative roles at international, national and local levels. He is Editor-in Chief of the
journal Environmental Sciences, and a member of a number of professional societies.

The committee felt that Prof Iguchi’s research was proceeding at an extremely high level, and
encouraged Prof Iguchi to take advantage of his national and international profile to attract more
students and post docs into his group, including post docs from other countries. In view of the
high degree of public (as well as scientific) interest in this area of work, the committee also
encouraged him to submit more manuscripts to very high ranking interdisciplinary journals such
as Nature, which has a keen eye for high-profile public-interest stories.

In summary, Prof Iguchi is an accomplished, enthusiastic, energetic, productive and
authoritative scientist. He ranks in the top five in his field internationally, and is a great
ambassador for NIBB and also for Japanese science. His research is a fine example of basic
research meeting the needs of our society, and is strongly supported by the review committee.
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Dr Watanabe is an associate professor at the NIBB whose research interests revolve around the
issue of endocrine chemical disrupters, in particular addressing the question of how the
organism responds to environmental toxicants.

One important outcome of his research has been an understanding of the mode of action of the
common herbicide atrazine as a human toxicant. In an effort to identify the molecular target of
atrazine, he developed a high affinity bead system that allowed him to identify F1FO as a target.
This work was published in Nature Biotechnology, which is recognised as an extremely
prestigious journal in international biology. Further research revealed that atrazine effects sperm
ability by inhibiting ATP synthesis in the sperm cell.

Dr Watanabe is making seminal contributions to the use of the small crustacean Daphnia (the
water flea), which is extremely sensitive to environmental toxicants and has assured life cycle.
Under normal circumstances, Daphnia reproduce asexually, producing only females, but some
chemicals can induce male development in these organisms. This system is rapidly being
adopted as an environmental toxicants assay for drinking water worldwide, and Dr Watanabe
has played a leading role in this area by creating a Daphnia genome database, available to all
researchers. In addition he also plays a prominent role in the international society of Daphnia
research.

Dr Watanabe is also making important advances in toxicogenomics -- that is, understanding
molecular mechanisms of toxicants by looking at gene responses, not phenotypic or
morphological responses. This avenue of research presents the exciting prospect of using
alternatives to whole animals in toxicology studies, and Dr Watanabe has published nine papers
on this subject in recent years.

Dr Watanabe has published 41 papers in the last eight years, including papers in the prominent
journals Nature Biotechnology, JBC, Oncogene, and PNAS. In addition, he has published nine
reviews and book chapters. This is a very pleasing rate of productivity for such a small group.
He has presented 15 invited conference talks, including presentations in Korea, Italy, the United
States and France. He was the organiser of the 2002 meeting of the molecular biology society of
Japan. He has been successful in attracting a number of independent grants. These factors
indicate that Dr Watanabe is becoming increasingly successful and well-recognised as a
prominent researcher in environmental toxicology.

Dr Watanabe is highly active in collaborations at both the international and national levels. He

is a member of the OECD/IPCS advisory group on toxicogenomics, and of the validation
management group for the ecotoxicity testing OECD invertebrate expert group. He collaborates
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with researchers at the national Institute of environmental studies, Tsukuba, the National
Institutes of Health science, the Tokyo Institute of technology, the Tokyo University of
pharmaceuticals, RIKEN, and the universities of Hokkaido, Tokyo, Kyoto, Kobe, Indiana and
California. He is a visiting scientist of the national Institute of environmental studies in
Tsukuba.

Dr Watanabe supervises two PhD students through Tohoku University and Hirosaki University.
In addition, he undertakes undergraduate teaching and Nagoya City University, Osaka
University, and Nihon University. These activities represent solid contributions to the education
of young scientists in Japan.

In summary, Dr Watanabe has played an important role in introducing the concept of
ecotoxicogenomics, and in establishing a worldwide database for researchers using the
organism Daphnia. He is a dynamic, respected and productive scientist whose efforts receive
strong support from the committee.
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Pierantoni, R. (eds.) p.147-151, Monduzzi Editore Printing.

Tatarazako, N., Oda, S., Morita, M., Sonobe, H., Watanabe, H., and Iguchi, T. (2002).
Insecticides for juvenile hormone agonists exert the influence on the occurrence of the male
daphnid. Proc. Jap. Comp. Endocrinol. /7, 87

Watanabe, H., Suzuki, A., Mizutani, T., Handa, H., and Iguchi, T. (2002). Large-scale gene
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expression analysis for evaluation of endocrine disruptors. Toxicogenimics, Inoue, T. and
Pennie, W.D. (eds.), p149-155, Springer Printing.

. Iguchi, T., Watanabe, H., Katsu, Y., Mizutani, T., Miyagawa, S., Suzuki, A., Sone, K., and

Kato, H. (2002). Developmental toxicity of estrogenic chemicals on rodents and other
species. Congenital Anomalies 42, 94-105.

. Iguchi, T., and Watanabe, H. (2003). Developmental effects of hormonally active agents on

animals: from daphnia to humans. Environ. Sci. 10 Suppl., 43-60.

. Watanabe, H., and Iguchi, T. (2003). Evaluation of endocrine disruptors based on gene

expression using a micorarray. Environ. Sci. 10 Supp!., 61-67.

. Horiguchi, T., Katsu, Y., Ohta, Y., Watanabe, H., Iguchi, T., Morishita, F., Matsushima, O.,

Shiraishi, H., and Morita, M. (2004). Is inhibition of aromatase activity due to TBT
exposure the primary factor for gastropod imposex? Mar Environ Res 58, 459-460

. Watanabe. H,, and Iguchi, T. (2006). Using ecotoxicogenomics to evaluate the impact of

chemicals on aquatic organisms. Marine Biol. /49, 107-116.

. Iguchi, T., Watanabe, H., and Katsu, Y. (2006). Application of ecotoxicogenomics for

studying endocrine disruptionin vertebrates and invertebrates. Environ. Health Perspectives
114 Suppl 1, 101-105.

Iguchi, T., Watanabe, H., and Katsu, Y. (2007). Toxicogenomics and ecotoxicogenomics
for studying endocrine disruption and basic biology. Gen Comp Endocrinol. /53, 25-29.

- 124 -



Hf ==
AEEEFHRE (REEGEBREMHRRS) - &R

Dr Tanaka joined the NIBB in 2004. His research aims to reveal the molecular mechanisms of
gonad development and sex differentiation, using the Medaka fish as his primary model.
Medaka has become a very important model system in developmental biology, primarily
through the efforts of Japanese researchers. Dr Tanaka has played a key role in providing
national resources for Medaka research.

Dr Tanaka has made special programs in his mutagenesis programs aimed at discovering genes
which when mutated give rise to increased number of germ cells, a decrease number of germ
cells, or irregular clustering or patterning of the germ cells. In order to do this efficiently and
effectively, Dr Tanaka has developed several new strains of transgenic Medaka fish in which
germ cells and other populations of the developing gonad are marked with fluorescent markers
so that they can be easily visualised. In all, Dr Tanaka has developed ten new transgenic lines
for this purpose. Using this system, he has been able to address fundamental issues such as the
importance of germ cells in the sex differentiation process. He has found that germ cell deficient
Medaka exhibit female to male sex reversal, underlining the critical role of germ cells, in
contrast to other species. This important finding was published this year in the prestigious
journal PNAS.

Dr Tanaka has a relatively small group comprising only five scientists. Despite this, he has been
very successful in publishing high-profile papers in impressive international journals. These
include PNAS, Developmental Biology and Cell. Perhaps more importantly, Dr Tanaka has
played a lead role in establishing NIBB as one of the three core centres of Medaka research in
Japan, and has made major contributions to the adoption of Medaka has a standard research tool
in that country and worldwide. In this role, he has acted as a national bioresource project
committee member, which plays an important role in strategic planning for Medaka research in
Japan. He has been active in organising training workshops and technology meetings to foster
this area of research. The committee notes that next February, he will be organising the
international conference entitled "New frontiers for the Medaka model -- genome, bioresources
and biology". In his role as a leading Medaka researcher, Dr Tanaka has been invited to present
several talks in Germany and the USA.

Dr Tanaka fulfils a number of important other administrative roles, such as membership of the
promotions committee of ERATO, and as an examiner for the JSPS fellowship scheme. He is a
member of the committee that promotes collaboration and exchange between NIBB and the
EMBL.

Dr Tanaka also collaborates strongly, but internationally, with laboratories in Australia and
Germany, and nationally, with laboratories at Kyoto University, and Niigata University.
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Dr Tanaka participates in undergraduate lecturing and the Graduate University for Advanced
Studies (Sokendai), and acts as a part-time lecturer for Hokkaido University. He is on the NIBB
student selection committee, and currently supervises to graduate students and one post doc.

In summary, the committee was very pleased to see Dr Tanaka's research program coming to an
exciting head, with important and high profile papers now regularly being published. Dr Tanaka
is clearly a very hard-working and committed advocate of Medaka research, and receives our
strong support. The next five years will be critical period for Dr Tanaka, and we believe that a
more ambitious approach to grant application will prove to be a rewarding strategy.
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1) Research articles in peer reviewed journals

1. Suzuki, A., Tanaka, M., Shibata, N., and Nagahama, Y. (2004). Expression of aromatase
mRNA and effects of aromatase inhibitor during ovarian development in the medaka,
Oryzias latipes. J. Exp. Zool. 301, 266-273.

2. Naruse, K., Tanaka. M., Mita, K., Shima, A., Postlethwait, J., and Mitani, H. (2004). A
Medaka Gene Map: The Trace of Ancestral Vertebrate Proto-chromosomes Revealed by
Comparative Gene Mapping. Genome Res. /4, 820-824.

3. Morinaga, C., Tomonaga, T., Sasado, T., Suwa, H., Niwa, K., Yasuoka, A., Henrich, T.,
Watanabe, T., Deguchi, T., Yoda, H., Hirose, Y., Iwanami, N., Kunimatsu, S., Okamoto, Y.,
Yamanaka, T., Tanaka, M. (Corresponding Auhor) Kondoh, H., and Furutani-Seiki, M.
(2004). Mutations affecting gonadal development in Medaka, Oryzias latipes. Mech. Dev.
121, 829-839.

4. Sasado, T., Morinaga, C., Niwa, K., Shinomiya, A., Yasuoka, A., Suwa, H., Hirose, Y.,
Yoda, H., Henrich, T., Deguchi, T., Iwanami, N., Watanabe, T., Kunimatsu, S., Osakada,
M., Okamoto, M., Kota, Y., Yamanaka, T., Tanaka, M., Kondoh, H., and Furutani-Seiki, M.
(2004). Mutations affecting early distribution of primordial germ cells in Medaka (Oryzias
latipes) embryo. Mech. Dev. 121, 817-828.

5. Hano, T., Oshima, Y., Oe, T., Kinoshita, M., Tanaka, M., Wakamatsu, Y., Ozato, K., and
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Honjo, T. (2005). Quantitiative Bio-imaging analysis for evaluation of sexual
differentiation in germ cells of o/vas-GFP/STII YI medaka (Oryzias latipes) nanoinjected in
ovo with ethinylestradiol. Environ. Toxicol. Chem. 24, 70-77.

Kurokawa, H., Aoki, Y., Nakamura, S., Ebe, Y., Kobayashi, D., and Tanaka, M. (2006).
Time-lapse analysis reveals different modes of primordial germ cell migration in the
medaka Oryzias latipes. Develop. Growth Differ. 48, 209-221.

Nakamura, S,. Kobayashi, D., Aoki, Y., Yokoi, H., Ebe, Y., Wittbrodt, J., and Tanaka, M.
(2006). Identification and lineage tracing of two populations of somatic gonadal precursors
in medaka embryos. Dev. Biol. 295, 678-688.

Saito, T., Fujimoto, T., Maekawa, S., Inoue, K., Tanaka, M., Arai, K., and Yamaha, E.
(2006). Visualization of primordial germ cells in vivo using GFP-nos1 3'UTR mRNA. Int. J.
Dev. Biol. 50, 691-700.

Hano, T., Oshima, Y., Kinoshita, M., Tanaka, M., Mishima, N., Ohyama, Y., Yanagawa, T.,
Wakamatsu, Y., Ozato, K., and Honjo, T. (2007). Quantitative bioimaging analysis of
gonads in olvas-GFP/ST-II YI medaka (transgenic Oryzias latipes) exposed to
ethinylestradiol, Environ. Sci. Tech. 41, 1473-1479.

Takamatsu, N., Kurosawa, G., Takahashi, M., Inokuma, R., Tanaka, M., Kanamori, A., and
Hori, H. (2007). Duplicated Abd-B class genes in medaka hoxAa and hoxAb clusters
exhibit different expression patterns in pectoral fin buds. Dev. Genes Evol. 217, 263-273.
Morinaga, C., Saito, D., Nakamura, S., Sasaki, T., Asakawa, S., Shimizu, N., Mitani, H.,
Furutani-Seiki, M., Tanaka, M (Corresponding author)., and Kondoh, H. (2007). The hotei
mutation of medaka in the anti-Miillerian hormone receptor causes the dysregulation of
germ cell and sexual development. Proc. Acad. Natl. Sci. USA 7104, 9691-9696.

Saito, D., Morinaga, C., Aoki, Y., Nakamura, S., Mitani, H., Furutani-Seiki, M., Kondoh, H.,
and Tanaka, M. (2007). Proliferation of germ cells during gonadal sex differentiation in
medaka: insights from germ cell depleted mutant zenzai. Dev. Biol. 370, 280-290.
Kurokawa, H., Saito, D., Nakamura, S., Katoh-Fukui, Y., Ohta, K., Aoki, Y., Baba, T.,
Morohashi, K., and Tanaka, M. (2007). Germ cells are essential for sexual dimorphism in
the medaka gonad. Proc. Acad. Natl. Sci. USA 7104, 16958-16963.

Invited reviews, book chapters
Mitani, H., Shima, A., Naruse, K., and Tanaka, M. (2004). Medaka genome mapping for

functional genomics. In Fish Development and Genetics. pp.612-636. (eds: Gong, Z. and
Korzh, V.) World Scientific.
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Professor Noda is an established scientist of international reputation. He has continually
chosen important biological problems to study and publishes these studies in the top peer
reviewed journals. Additionally, his lab has pioneered creative and important technical
advances such as substrate trapping using the yeast system. He has been invited to present his
work at prestigious scientific meetings and has written several timely reviews. He has also
contributed to the scientific community at large by organization of symposia in his research
area.

Dr. Noda’s recent work concerns two general topics very important for the future of biomedical
science and human disease : 1) molecular mechanisms responsible for wiring of neuronal
circuits, and 2) mechanisms of communication between glia and neurons. To address the
former topic, Dr. Noda’s lab has exploited the formation of topographic maps during developing
retina. He has utilized the chick retina because of its accessibility to experimental
manipulations. He used the very clever strategy of screening for molecules that are expressed
asymmetrically in the retina, with the idea that these molecules should account for the
corresponding asymmetric functional topology. He found such molecules and has been
characterizing their functions over the past several years. The result of this work is a unifying
principle of gene cascades that both establish retinal patterning and fine-tune the retinotectal
projections. Despite the fact that this area of Neuroscience is very competitive, Dr. Noda’s
creative approaches have advanced the field, as evidenced by publications in Nature Genetics,
Proceedings of the National Academy of Science, USA, and Science magazine, all journals of
wide general readership and stature. He has also utilized clever strategies to identify and study
the phosphatases that modulate tyrosine kinase receptors important in fine tuning axonal
projections.

With respect to the second topic, neuronal glial interactions, Dr. Noda’s lab has again, in our
opinion, led the field. While glia have been thought previously to be simply structural
components of the brain, more recent work by others has suggested that glia play important
functional roles as well, via mysterious interactions with their intimate neuronal neighbors. It
was becoming apparent that some perturbations of glial activity may cause changes in neuronal
activity, but how this occurred has been enigmatic. Dr. Noda and his colleagues have shown
unequivocally that a particular type of glia, astrocytes, regulate salt balance in mice via their
interactions with a particular class of neurons. Specifically, in an elegant series of experiments
(in which Dr. Watanabe took part), Dr. Noda’s lab showed that it was a metabolic product of
astrocytes, lactate, which had the dramatic effects on neuronal activity. They pursued this
finding using innovative genetic manipulations to show that there was an interaction between
the sodium channel (Nay/Na,2/NaG), originally discovered in their lab, and another membrane
protein. The two proteins together regulate glial metabolism. To my knowledge, this is the
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first direct demonstration of a glial effect on animal behavior. I suspect that this will turn out to
be a more common occurrence such that the work of Noda et al., will have opened up an entire
field. These studies have been published in the Journal of Neuroscience, Neuron and Nature
Neuroscience, the premier journals in the area of Neuroscience. Finally, the work on body
fluid homeostasis has direct relevance to human disease. Dr. Noda is collaborating with a
medical doctor to understand why a patient with an unusual salt balance disorder has antibodies
to this same sodium channel.

Future projects: Dr Noda’s lab will analyze how to go from gene to behavior using the
glial-GABA circuit underlying body fluid homeostasis. He will also continue to analyze how
receptor tyrosine kinases are regulated by phosphatases for fine-tuning of the neuronal
projection patterns. We are very enthusiastic about the proposed studies. He has written and
secured grants for these studies.
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HMREXMHE:
1) Research articles in peer reviewed journals

1. Shintani, T., Maeda, N., Nishiwaki, T., and Noda, M. (1997). Characterization of rat
receptor-like protein tyrosine phosphatase y isoforms. Biochem. Biophys. Res. Commun.
230, 419-425.

2. Hamanaka, H., Maeda, N., and Noda, M. (1997). Spatially and temporally regulated
modification of the receptor-like protein tyrosine phosphatase T/f isoforms with keratan
sulfate in the developing chick brain. Eur. J. Neurosci. 9, 2297-2308.

3. Nishiwaki, T., Maeda, N., and Noda, M. (1998). Characterization and developmental
regulation of proteoglycan-type protein tyrosine phosphatase T/RPTPP isoforms. J.
Biochem. 723, 458-467.

4. Shintani, T., Watanabe, E., Maeda, N., and Noda, M. (1998). Neurons as well as astrocytes
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express proteoglycan-type protein tyrosine phosphatase T/RPTPB: Analysis of mice in
which the PTP{/RPTP[3 gene was replaced with the LacZ gene. Neurosci. Lett. 247,
135-138.

Yamagata, M., and Noda, M. (1998). The winged-helix transcription factor CWH-3 is
expressed in developing neural crest cells. Neurosci. Lett. 249, 33-36.

Maeda, N., and Noda, M. (1998). Involvement of receptor-like protein tyrosine phosphatase
C/RPTPB and its ligand pleiotrophin/heparin-binding growth-associated molecule
(HB-GAM) in neuronal migration. J. Cell Biol. /42, 203-216.

Takahashi, M., Yamagata, M., and Noda, M. (1999). Specific expression of ezrin, a
cytoskeletal-membrane linker protein, in a subset of chick retinotectal and sensory
projections. Eur. J. Neurosci. 7/, 545-558.

Maeda, N., Ichihara-Tanaka, K., Kimura, T., Kadomatsu, K., Muramatsu, T., and Noda, M.
(1999). A receptor-like protein-tyrosine phosphatase PTPL/RPTPp binds a heparin-binding
growth factor midkine: Involvement of arginine 78 of midkine in the high affinity binding
to PTPC. J. Biol. Chem. 274, 12474-12479.

Revest, J.-M., Faivre-Sarrailh, C., Maeda, N., Noda, M., Schachner, M., and Rougon, G.
(1999). The interaction between F3 immunoglobulin domains and protein tyrosine
phosphatase T/f triggers bidirectional signalling between neurons and glial cells. Eur. J.
Neurosci. /7, 1134-1147.

Kawachi, H., Tamura, H., Watakabe, 1., Shintani, T., Maeda, N., and Noda, M. (1999).
Protein tyrosine phosphatase T/RPTPp interacts with PSD-95/SAP90 family. Mol. Brain
Res. 72, 47-54.

Yamagata, M., Mai, A., Pollerberg, G.E., and Noda, M. (1999). Regulatory interrelations
among topographic molecules CBF1, CBF2 and EphA3 in the developing chick retina. Dev.
Growth Differ. 41, 575-587.

Yamakawa, T., Kurosawa, N., Kadomatsu, K., Matsui, T., Itoh, K., Maeda, N., Noda, M.,
and Muramatsu, T. (1999). Levels of expression of pleiotrophin and protein tyrosine
phosphatase C are decreased in human colorectal cancers. Cancer Lett. /35, 91-96.

Meng, K., Rodriguez-Peia, A., Dimitrov, T., Chen, W., Yamin, M., Noda, M., and Deuel,
T.F. (2000). Pleiotrophin signals increased tyrosine phosphorylation of f-catenin through
inactivation of the intrinsic catalytic activity of the receptor-type protein tyrosine
phosphatase $/C. Proc. Natl. Acad. Sci. USA 97, 2603-2608.

Watanabe, E., Fujikawa, A., Matsunaga, H., Yasoshima, Y., Sako, N., Yamamoto, T.,
Saegusa, C., and Noda, M. (2000). Na,2/NaG channel is involved in control of salt intake
behavior in the central nervous system. J. Neurosci. 20, 7743-7751.

Fukada, M., Watakabe, 1., Yuasa-Kawada, J., Kawachi, H., Kuroiwa, A., Matsuda, Y., and
Noda, M. (2000). Molecular characterization of CRMPS5, a novel member of the collapsin
response mediator protein family. J. Biol. Chem. 275, 37957-37965.

Suzuki, R., Shintani, T., Sakuta, H., Kato, A., Ohkawara, T., Osumi, N., and Noda, M.
(2000). Identification of RALDH-3, a novel retinaldehyde dehydrogenase, expressed in
ventral region of the retina. Mech. Develop. 98, 37-50.

Goldin, A.L., Barchi, R.L., Caldwell, J.H., Hofmann, F., Howe, J.R., Hunter, J.C., Kallen,
R.G., Mandel, G., Meisler, M.H., Netter, Y.B., Noda, M., Tamkun, M.M., Waxman, S.G.,
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Wood, J.N., and Catterall, W.A. (2000). Nomenclature of voltage-gated sodium channels.
Neuron 28, 365-368.

Shintani, T., Maeda, N., and Noda, M. (2001). Receptor-like protein tyrosine phosphatase y
(RPTPy), but not PTPL/RPTPP, inhibits NGF-induced neurite outgrowth in PC12D cells.
Dev. Neurosci. 23, 55-69.

Qi, M., Ikematsu, S., Maeda, N., Ichihara-Tanaka, K., Sakuma, S., Noda, M., Muramatsu,
T., and Kadomatsu, K. (2001). Haptotactic migration induced by midkine: Involvement of
protein-tyrosine phosphatase T, mitogen-activated protein kinase, and phosphatidylinositol
3-kinase. J. Biol. Chem. 276, 15868-15875.
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Professor Yamamori’s lab is interested in the important question of how brain functions
coordinate animal behaviors. To address this question, he and his co-workers have been
developing two systems: understanding the functional anatomy of the primate neocortex and
understanding neuronal circuitry underlying behavioral tasks in rodents. These are two areas
that are going to be extremely important in the future of systems neuroscience, and Dr.
Yamamori is an active scientist in this emerging area. He has already isolated genes that are
expressed differentially in primate cortex. Interestingly, and surprisingly, he has found that
most genes are regulated only minimally between different cortical regions. This has led to a
new hypothesis about the genetic basis of neurological disorders. For example, it may be very
difficult to isolate a single gene that is responsible for aberrant neuronal circuitry. Instead,
investigators may have to develop approaches that can examine the effects of simultaneous
changes in expression of several genes. None-the-less, Dr. Yamamori has identified five genes
that are more dramatically regulated between different brain regions in primate cortex and these
mRNAs are identified in very specific anatomical boundaries in the cortex. Furthermore,
although these genes are also expressed in rodents, their pattern of expression in the brain is
distinct in primates, suggesting that higher order cortical functions have evolved differently in
primate and rodent.  Thus, Dr. Yamamori’s work has led to at least two new hypotheses
regarding higher brain function in primates.

In another set of experiments, Dr. Yamamori has been developing methods of analysis for
motor function in rodents. This is a new area of research that he is developing in his laboratory
and one that is rapidly developing within the whole field of Neuroscience. While Dr.
Yamamori has developed some new technology in his own lab, he has also initiated
collaborations with other investigators. For example, he is collaborating with Dr. Graybiel at
MIT to monitor electrical activity in behaving mice performing certain behavioral tasks. In
collaboration with Dr. Sakurai (Kyoto University), Dr. Yamamori is examining which neurons
are activated in response to auditory stimuli using a unique modality. He is doing this by
combining immunohistochemistry and task performance. Dr. Yamamori is very good at
anticipating the methodology that will be required to reveal neural circuitry underlying behavior
and is systematically working through the technical aspects to bring this work to fruition. His
work is likely to be very important in analyzing mouse behavior in the existing mouse models
for neurological diseases that have been characterized poorly to date.

Future studies: Dr. Yamamori has several manuscripts in preparation for submission to
journals. For the future, he will develop lentiviral approaches in order to test whether the
genes he has already isolated play important roles in higher order cortical function in primates
and marmosets. Marmosets are an ideal preparation for these studies because they are smaller
and they can be colonized. He will also continue to develop and optimize approaches for
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studying neural circuitry underlying behavior of rodents.

Dr. Yamamori has been an excellent mentor. He has trained 16 students since moving to
NIBB and 11 of these were students of the Graduate University for Advanced Studies. Four
have obtained their PhDs, one is a researcher in RIKEN, another is a research fellow in the USA
at Case Western Reserve university. Two have remained as postdocs with Dr. Yamamori and
several have gone abroad for postdoctoral training. He has organized symposia in Japan and
written invited reviews on his subjects of research.
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Komine, Y., Nakamura, K., Katsuki, M., and Yamamori, T. (2006). Novel transcription
factor zth-5 is negatively regulated by its own antisense RNA in mouse brain. Mol Cell
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Yamamori, T., and Rockland, K.S. (2006). Neocortical areas, layers, connections, and gene
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Dr. Watanabe has been an Associate Professor since 1998. He works on research projects
exclusively with Professor Noda and also helps supervise the transgenic facility at NIBB. His
primary contribution to research occurred in 2000 as first author on important paper on the
identity of the sodium channel (Nav2/NaG) required for control of salt intake behavior in the
CNS. Since that time, Dr. Watanabe has been co author on several publications involved in
this biological pathway as well as other publications related to the other main project in Dr.
Noda’s lab, activity of a protein tyrosine phosphatase receptor important in neuronal wiring in
the mammalian brain. Dr. Watanabe is a talented experimentalist. He was originally trained
as a biochemist and anatomist. He then acquired expertise in cell imaging. He is a
productive scientist in the joint projects with Dr. Noda. He has Grant In Aid funding through
2008.

Future studies: Together with Dr. Noda, Dr. Watanabe plans to extend his studies of the
important sodium channel. In addition to performing his research projects, he is a major
supervisor of the transgenic facility at NIBB, which takes at least 40% of his time because of
the scope of the animal studies at CTAP. The activities of CTAP are to provide materials and
techniques for gene targeting and transgenic animals, to teach technology for analyzing the
transgenic mice, and to preserve and store all transgenic strains. The numbers of investigators
and lines of mice generated require a large staff of trained personnel. His role in this facility is
to teach gene transfer techniques to investigators and oversee the daily responsibilities of
maintaining the mouse colonies.
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MRFEHE (1998 FKVY) :

1) Research articles in peer reviewed journals

1. Yasuda, Y., Tokita, Y., Aono, S., Matsui, F., Ono, T., Sonta, S., Watanabe, E., Nakanishi, Y.,
and Oohira, A. (1998). Cloning and chromosomal mapping of the human gene of
neuroglycan C (NGC), a neuronal transmembrane chondroitin sulfate proteoglycan with an
EGF module. Neurosci. Res. 32, 313-322.

2. Matsui, F., Nishizuka, M., Yasuda, Y., Aono, S., Watanabe, E., and Oohira, A. (1998).
Occurrence of an N-terminal proteolytic fragment of neurocan, not a C-terminal half, in a
perineuronal net in the adult rat cerebrum. Brain Res. 790, 45-51.

3. Katoh-Semba, R., Matsuda, M., Watanabe, E., Maeda, N., and Oohira, A. (1998). Two types
of brain chondroitin sulfate proteoglycan: their distribution and possible functions in the rat
embryo. Neurosci. Res. 317, 273-282.

4. Shintani, T., Watanabe, E., Maeda, N., and Noda, M. (1998). Neurons as well as astrocytes
express proteoglycan-type protein tyrosine phosphatasez/ RRTP : Analysis of mice in
which the PTPT/ RRTP B gene was replaced with the lacZ gene. Neurosci. Lett. 247,
135-138.

5. Watanabe, E., Fujikawa, A., Matsunaga, H., Yasoshima, Y., Sako, N., Yamamoto, T.,
Saegusa, C., and Noda, M. (2000). Na,2/NaG channel is involved in control of salt intake
behavior in the CNS. J. Neurosci. 20, 7743-7751.

6. Zubair, M., Watanabe, E., Fukada, M., and Noda, M. (2002). Genetic labeling of specific
axonal pathways in the mouse central nervous system. Eur. J. Neurosci. /5, 807-814.

7. Hiyama, T.Y., Watanabe, E., Ono, K., Inenaga, K., Tamkun, M.M., Yoshida, S., and Noda,
M. (2002). Na, channel involved in CNS sodium-level sensing. Nat. Neurosci. 5, 511-512.

8. Watanabe, E., Hiyama, T.Y., Kodama, R., and Noda, M. (2002). Na, sodium channel is
expressed in non-myelinating Schwann cells and alveolar type II cells in mice.
Neurosci.Lett. 330, 109-113.

9. Watanabe, U., Shimura, T., Sako, N., Kitagawa, J., Shingai, T., Watanabe, E., Noda, M., and
Yamamoto, T. (2003). A comparison of voluntary salt-intake behavior in Na,-gene deficient
and wild-type mice with reference to peripheral taste inputs. Brain Res. 967, 247-256.
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11.

12.

13.

Hiyama, T.Y., Watanabe, E., Okado, H., and Noda, M. (2004). The subfornical organ is the
primary locus of sodium-level sensing by Nay sodium channels for the control of salt-intake
behavior. J. Neurosci. 24, 9276-9281.

Niisato, K., Fujikawa, A., Komai, S., Shintani, T., Watanabe, E., Sakaguchi, G., Katsuura,
G., Manabe, T., and Noda, M. Age-dependent enhancement of hippocampal LTP and
impairment of spatial learning through the ROCK pathway in protein tyrosine phosphatazse
receptor type Z-deficient mice. J. Neurosci. 25, 1081-1088.

Watanabe, E., Hiyama, T.Y., Shimizu, H., Kodama, R., Hayashi, N., Miyata, S., Yanagawa,
Y., Obata, K., and Noda, M. (2006). Sodium-level-sensitive sodium channel Na, is
expressed in glial laminate processes in the sensory circumventricular organs. Am. J.
Physiol. (Regul Integr Comp Physiol) 290, R568-R576.

Shimizu, H., Watanabe, E., Hiyama, T.Y., Nagakura, A., Fujikawa, A., Okado, H.,
Yanagawa, Y., Obata, K., and Noda, M. (2007). Glial Nay channels control lactate signaling
to neurons for brain [Na'] sensing. Neuron 54, 59-72.
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Dr. Sasaoka is an Associate Professor. He moved to NIBB in 2003, so this review only covers
his work since that time. He is an expert in gene targeting approaches. In work that is not yet
submitted, Dr. Sasaoka has collaborated with Professor Yo-ichi Nabeshima to develop a
technology that permits introduction of mutant exons by a clever conditional splicing strategy.
Using this new technology, they have identified a new mutant mouse phenotype due to aberrant
activation of NMDA receptors. These receptors are critical components of excitatory
transmission and, as such, are of wide general interest to the Neuroscience community. This
work will be submitted to the prestigious journal, Cell. It should be noted that the technology
will have wide applications to genes other than the NMDA receptors outside the field of
Neuroscience.

Future studies: Dr Sasaoka will not longer work on NMDA receptors but instead will continue
his interest in dopamine receptors, an interest he generated as a graduate student. These are
important molecules for study as they are the basis for Parkinson’s disease. He has generated
mice that are new models for the disease using a complex conditional genetic strategy and is
continuing to analyze them for locomotion and eating behavior. He spends at least 40% of his
time doing his own research projects and, like Dr. Watanabe, spends the remaining amount of
time managing the transgenic facility.  He is responsible for the daily activities, training of
investigators in aspects of the technology, and maintaining the cryopreserved specimens. He
has also been responsible for cooperating with the RIKEN BRC in generating genetically
modified mouse strains for individual investigators.
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MRFEE (2003 FKVY) :

1) Research articles in peer reviewed journals

1. Sasaoka, T., Imamura, M., Araishi, K., Noguchi, S., Mizuno, Y., Takagoshi, N., Hama, H.,
Wakabayashi-Takai, E., Yoshimoto-Matsuda, Y., Nonaka, 1., Kaneko, K., Yoshida, M., and
Ozawa, E. (2003). Pathological analysis of muscle hypertrophy and degeneration in
muscular dystrophy in gamma-sarcoglycan-deficient mice. Neuromuscul. Disord. /3,
193-206.

2. Mizuno, Y., Guyon,J. R., Watkins, S. C., Mizushima, K., Sasaoka, T., Imamura, M., Kunkel,
L. M., and Okamoto, K. (2004). Beta-Synemin localizes to regions of high stress in human
skeletal myofibers. Muscle Nerve 30, 337-346.

3. Tanaka, T., Watanabe, N., and Sasaoka, T. (2005). Unidirectional subcloning to generate more
than 109 transformants from 1 microgram of vector DNA. Nihon Univ. J. Med. 47, 43-56.

4. Imai, F., Hirai, S., Akimoto, K., Koyama, H., Miyata, T., Ogawa, M., Noguchi, S., Sasaoka,
T., Noda, T., and Ohno, S. (2006). Inactivation of aPKC lambda results in the loss of
adherens junctions in neuroepithelial cells without affecting neurogenesis in mouse
neocortex. Development 733, 1735-1744.

5. Ishii, Y., Oya, T., Lianshun, Z., Gao, Z., Kawaguchi, M., Sabit, H., Takako Matsushima, T.,
Tokunaga, A., Ishizawa, S., Hori, E., Nabeshima, Y., Sasaoka T., Fujimori, T., Mori, H.,
and Sasahara, M. (2006). Mouse brains deficient in neuronal PDGF receptor-beta develop
normally but are vulnerable to injury. J. Neurochem. 98, 588-600.

6. Hagiwara, Y., Fujita, M., Imamura, M., Noguchi, S., and Sasaoka, T. (2006). Caveolin-3
deficiency decreases the gene expression level of osteopontin in mdx mouse skeletal muscle.
Acta Myol. 25, 53-61.

7. Watanabe, N., Sasaoka, T., Noguchi, S, Nishino, 1., and Tanaka, T. (2007). Cys669-Cys713
disulfide bridge formation is a key to dystroglycan cleavage and subunit association. Genes
Cells 712, 75-88.

8. Ohi, Y., Ishii, Y., Haji, A., Noguchi, S., Sasaoka, T., Fujimori, T., Nabeshima, Y,, Sasahara,
M., and Hattori, Y. (2007). Platelet-derived growth factor (PDGF)-BB inhibits AMPA
receptor-mediated synaptic transmission via PDGF receptor-beta in murine nucleus tractus
solitarius. Brain Res. 717159, 77-85.
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2) Invited reviews, book chapters

1. Ozawa, E., Mizuno, Y., Hagiwara, Y., Sasaoka, T., and Yoshida, M. (2005). Molecular and
cell biology of the sarcoglycan complex. Muscle Nerve 32, 563-576.
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Scientific programme

In this Division the science programme is divided between work on Ipomoea (Morning Glories)
and rice. Both areas involve the exploitation of transposons, which is a major interest of the
Professor.

Genetics and epigenetics of flower pigmentation in Morning Glories

This part of the programme is focused on explaining the diversity of coloration patterns of the
flowers of Morning Glories both by studying how different colors are generated and how
different patterns of variation are created. Important contributions have included cloning and
characterizing major transposon families from Morning Glories, isolating genes encoding key
enzymes in the formation of pigments, transcription factors with regulatory functions and
transporters that control the pH of the vacuole. The work established the interesting observation
that differences in pH of the vacuole between Petunia and Morning glory are created by
transporters and can partially explain differences in flower coloration between species, and
between flowers at different developmental stages. Epigenetic variation associated with
transposons can explain the flower variegation in some cases.

Homologous recombination and transposon tagging in rice

To enable reverse genetics in rice two methods were developed in the Division. Transposon
tagging was performed using Dart elements. The autonomous Dart element was characterized
and approaches to reactivate the element explored. In some cases new mutable alleles of genes
of interest were recovered.

The laboratory established a method for homologous recombination in rice using
Agrobacterium-mediated transformation as well as positive and negative selection stratagies.
Considerable effort was expended in characterizing the recovered events and distinguishing true
homologous recombination events from one-sided recombination and ectopic versions. The
established approach was used to create mutations in genes such as Waxy and Adh. More
recently, the approach was used to identify alleles of genes of unknown function implicated in
epigenetics such as DDM, MET, CMT, DRM and ROS. The average targeting efficiency was
about 1%.

Profile, productivity and funding

The group has an international profile in both of its major scientific areas. The rice work has
created more international interest, because of the general importance of establishing efficient
homologous recombination methods in plants and the widespread use of rice as a model crop
species.
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The group has shown good and continuous productivity throughout the 10 year reporting period.
Highlights in the publication record are the paper in Nature (published in 2000) describing the
cloning of a transporter required to maintain pH of the vacuole, and the paper in Nature
Biotechnology describing the method for gene targeting in rice. The latter is the group’s most
highly cited publication during this period and generated extensive national and international
interest. In addition to these high profile publications several papers were published in more
specialized plant journals, notably Plant Journal. The Division appears to have a good
publication culture, and to publish their work efficiently and in a timely manner in international
journals.

The Division appears to be well funded, and particularly the rice work has received large
national grants.

Collaborations

The Division is interactive and interested in establishing collaborations. Inside the NIBB active
collaborations with the Hasebe and Horiuchi groups were described. At the national level
collaborations are being established to target genes of interest to University groups, and specific
collaborations on methylation enzyme mutants are being formed. The rice homologous
recombination method is an example of a generally applicable method developed in the NIBB
that could be offered widely to University groups. The Division exhibited a general awareness
of the importance of collaborations and a willingness to establish these.

General comments

The Division has done well during the last 10 years, publishing extensively in international
journals and developing new methods of wide interest. Some of the work on the effects of
transposons on gene expression is somewhat derivative of what was shown previously in maize
and Antirrhinum. However, the focus on Morning Glories has established new principles in
floral pigmentation, notably the reverse effect of vacuole pH between Petunia and Morning
Glory, how this is established at the molecular level and how it varies with flower development.
The work on homologous recombination in rice has the most potential for collaboration and
represents a major technical achievement. The relatively high citation rate for the paper
describing the method illustrates the international interest in this work.

Professor lida is due to retire in April 2009, and during the next 18 months the continued work
of the Division is likely to be complicated by researchers starting to leave and seek new
positions. A presence in the national and international rice communities may well be important
for NIBB, and some strategic thinking is required to assess whether a successor in rice biology
should be specifically sought.
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MEFHE :
1) Research articles in peer reviewed journals

1. Abe, Y., Hoshino, A., and lida, S. (1997). Appearance of flower variegation in the mutable
speckled line of the Japanese morning glory is controlled by two genetic elements. Genes
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12.

13.

14.

15.

Genet. Syst. 72, 57-62.

Habu, Y., Fukada-Tanaka, S., Hisatomi, Y., and lida, S. (1997). Amplified restriction
fragment length polymorphism-based mRNA fingerprinting using a single restriction
enzyme that recognizes a 4-bp sequence. Biochem. Biophys. Res. Commun. 234, 516-521.
Fukada-Tanaka, S., Hoshino, A., Hisatomi, Y., Habu, Y., and Iida, S. (1997). Identification
of new chalcone synthase genes for flower pigmentation in the Japanese and common
morning glories. Plant Cell Physiol. 36, 754-758.

Hoshino, A., Abe, Y., Saito, N., Inagaki, Y., and lida, S. (1997). The gene encoding flavanone
3-hyroxylase is expressed normally in the pale yellow flowers of the Japanese morning glory
carrying the speckled mutation which produce neither flavonol nor anthocyanin but
accumulate chalcone, aurone and flavanone. Plant Cell Physiol. 38, 1049-1056.

Hisatomi, Y., Yoneda, Y., Kasahara, K., Inagaki, Y., and lida, S. (1997). DNA
rearrangements at the region of the dihydroflavonol 4-reductase gene for flower
pigmentation and incomplete dominance in morning glory carrying the mutable flaked
mutation. Theor. Appl. Genet. 95, 509-515.

Hisatomi, Y., Harada K., and lida, S. (1997). The retrotransposon R7ip! is integrated into a
novel type of minisatellite MiniSip/ in the genome of the common morning glory, and
carries another new type of minisatellite MiniSip2. Theor. Appl. Genet. 95, 1049-1056.
Saito, N., Tatsuzawa, F., Kasahara, K., lida, S., and Honda, T. (1998). Acylated cyanidin
3-sophorosides in the brownish-red flowers of Ipomoea purpurea. Phytochemistry 49,
875-880.

Habu, Y., Hisatomi, Y., and lida, S. (1998). Molecular characterization of the mutable
flaked allele for flower variegation in the common morning glory. Plant J. /6, 371-376.
Hasebe, A., Tsushima, S., and lida, S. (1998). Isolation and characterization of IS/47/6
from Pseudomonas glumae, an new member of the IS3 family. Plasmid 39, 196-204.
Nakai, K., Inagaki, Y., Nagata, H., Miyazaki, C., and lida, S. (1998). Molecular
characterization of the gene for dihydroflavonol 4-reductase of Japonica rice varieties.
Plant Biotechnology 15, 221-225.

. lida, S., Hiestand-Nauer, R., Sandmeier, H., Lehnherr, H., and Arber, W. (1998). Accessory

genes in the darA operon of bacteriophage P1 affect anti-restriction function, generalized
transduction, head morphogenesis and host cell lysis. Virology 251, 49-58.

Inagaki, Y., Johzuka-Hisatomi, Y., Mori, T., Takahashi, S., Hayakawa, Y., Peyachoknagul,
S., Ozeki, Y., and Iida, S. (1999). Genomic organization of the genes encoding
dihydroflavonol 4-reductase for flower pigmentation in the Japanese and common morning
glories. Gene 226, 181-188.

Takahashi, S., Inagaki, Y., Satoh, H., Hoshino, A., and lida, S. (1999). Capturing of a
genomic HMG domain sequence by an En/Spm related transposable element Tpn/ in the
Japanese morning glory. Mol. Gen. Genet. 261, 447-451.

Johzuka-Hisatomi, Y., Hoshino, A., Mori, T., Habu, Y., and Iida, S. (1999).
Characterization of the chalcone synthase genes expressed in flowers of the common and
Japanese morning glories. Genes Genet. Syst. 74, 141-147.

Shiokawa, K., Inagaki, Y., Morita, H., Hsu, T.-J., lida, S., and Noguchi, H. (2000). The
functional expression of the CHS-D and CHS-E genes of the common morning glory
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22.

23.

24.

25.

26.

27.

28.
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30.

(Ipomoea purpurea) in Escherichia coli and characterization of their gene products. Plant
Biotechnology. /7, 203-210.

Fukada-Tanaka, S., Inagaki, Y., Yamaguchi, T., Saito, N., and Iida, S. (2000).
Colour-enhancing protein in blue petals. Nature 407, 581.

Hasebe, A., and Iida, S. (2000). The novel insertion sequences [S/417, IS1418 and I1S1419
from Burkholderia glumae and their strain distribution. Plasmid 44, 44-53.

Kojima, T., Habu, Y., lida, S., and Ogihara, Y. (2000). Direct isolation of differentially
expressed genes from a specific chromosome region of common wheat: Application of the
amplified fragment length polymorphism-based mRNA fingerprinting (AMF) method in
combination with a deletion line of wheat. Mol. Gen. Genet. 263, 635-641.

Hoshino, A., Johzuka-Hisatomi, Y., and lida, S. (2001). Gene duplication and mobile
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Scientific programme

The work of this division is focused on genome structure and variation and was presented in 4
sections: amplification mechanism of rDNA; mechanism of maintenance of rDNA copies;
amplification of drug resistance and the effects of making the E.coli genome linear rather than
circular.

Amplification of rDNA

The work on amplification of rDNA was initiated based on earlier work on E.coli. The ter cis
element and TAS trans-acting protein, which binds to fer, blocks movement of the replication
fork. This block stimulates recombination behind the replication fork. However, if blocking is
prevented in mutants no phenotype is observed.

In yeast a similar system was discovered in the Division and shown to be important in the
amplification of the number of genes encoding rRNA. There are around 150-200 copies of
rDNA in yeast. A replication fork barrier (RFB) is present in the rRNA cluster. Mutations in the
FOBI gene prevent blocking of replication. A link between the RFB and FOBI and increasing
the copy number of rRNA genes could be shown by using the pol/l mutant. In RNA poll
mutants TDNA copy number falls by half, so there is less rDNA and chromosome 12 is smaller.
In fob1 mutants the copy number stays low and is not restored.

Maintenance mechanism of rDNA

The number of rDNA repeats is dynamic, continuously falling and rising. FOB1 is required for
this dynamism, but once the number of repeats is reduced then this smaller number of repeats is
stable. To identify how repeat number is stabilized a genetic screen was carried out to identify
genetic enhancers of fobl. Six mutants were analyzed and all carried mutations in subunits of
condensin, which plays a role in mitosis and chromosome compaction. Condensin binds to the
RFB site in a FOB1 dependent manner. A model was proposed in which mutant condensins still
show some activity in the absence of FOBI1, but in the double mutant all activity is abolished.
An ectopic RFB site can recruit condensin to chromosome 6. Also, the group proposed that
other factors in addition to FOB1 are required to recruit condensin, and therefore screened for
new mutations that show a fobl like phenotype in condensin mutant background. Interesting
new mutants have been recovered.

Amplification of drug resistance

A novel model system to study gene amplification was established in yeast. The system was
based on double rolling circle replication and was shown to allow amplification of up to 100
copies of an introduced sequence on chromosome 6. The system was shown to be dependent on
double-stranded breaks. A second system reliant on Cre-lox was constructed but has not yet
been published. The system is now being tested in mammalian cells.
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Linear E.coli chromosome.

The Division also tested whether the circular chromosome of E.coli was essential or whether it
could survive just as well with a linear chromosome. The tos site of phage N15 was used. This
site is cleaved and repaired to generate stable ends during the phage life cycle. The tos site was
inserted in the E.coli genome opposite to oriC, and the strain infected with N15 tail protein.
This combination allowed cleavage of the E.coli genome, and the linear genome was elegantly
shown to be present and to be stable using fluorescently labeled proteins. However, the linear
chromosome had no effect on the bacteria which appeared to be equally as viable as those with
circular genomes.

Profile, productivity and funding

The division has published papers in general, international journals such as EMBO Journal and
EMBO Reports. Such recognition is deserved, as the experiments carried out in this group
appear to be thoughtful, well planned and well executed. Some of the experimental designs
appear to be elegant and satisfying, such as the linear chromosome of E.coli and some of the
forward enhancer based screens used in yeast. Nevertheless, the work does not appear to make a
general impact, none of the papers in the last 7 years are well cited. Possibly the ongoing work
to transfer the gene amplification system to mammals will be of more general interest and
provide a method of general importance for control of gene expression in mammalian cells.
Productivity has been good, with papers published in general journals and more specific
journals when required. The work is of good quality. However, the output may well be limited
by resources, and the division needs to be more proactive in obtaining external resources. The
Professor made the point during his presentation that this is the smallest division, and that may
well be due to limited external funds. Obtaining increased funding might require broadening the
research programme to include topics of more general interest.

Collaborations

The work of the Division has obvious connections with that of Iida on transposon biology and
some collaboration was mentioned. Also, some of the model building had benefited from the
EMBL conference and contacts with EMBL scientists. Further collaborations might be possible,
for example the expertise of this group may be useful in the genome analysis of Physcomitrella
or Selaginella being carried out in the Hasebe Dvision.

General comments

The Division has published in good journals and carried through thoughtfully designed
experiments. The overall activity of the Division could be increased by raising more external
funds and broadening its activities. The future plans of the Division were not clearly presented.
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Scientific programme

The major interests of the Professor have been in the phylogeny of land plants and in
developing new model plant species to study aspects of plant evolution. More recently a large
ERATO laboratory was established to study the basis of totipotency and the transdifferentiation
of differentiated cells into stem cells. During the last 10 years, strong emphasis has been given
to using Physcomitrella as a model to study Bryophyte biology and to provide insight into the
evolution of higher plants.

Physcomitrella patens — evolution, biology and genome

To isolate genes from Physcomitrella patens that are involved in early differentiation, a forward
genetic screen was developed based on overexpression of random cDNAs. During regeneration
from protoplasts the first division is asymmetric and can be considered as a stem cell giving rise
to a stem cell and a non-stem cell. Four thousand cDNAs were transformed and transgenic lines
identified that behaved differently to the wild-type. Two cDNAs were identified that caused
both cells to behave as stem cells, and nine cDNAs that caused both cells to be differentiated.
The genes identified included transcription factors, kinases and receptor-like proteins, and these
will be studied in the future. Similarly, genes involved in stem cell regulation were identified
using a gene trap system. One encodes kinesin the other a ubiquitin-like protein. These
approaches were encouraging as they allowed using P. patens for gene discovery, rather than to
analyze the function of genes initially studied in higher plants.

The Division has played a major role in the sequencing of the P. patens genome, which will be
very valuable for future projects. A paper describing the sequence was recently released for
publication in Science. However, this genome sequence still includes 2,106 scaffolds.
Sequencing BACs derived from a library made in the division will help assembly. Further
sequencing projects going on involve the use of Solexa sequencing to identify SNPs for genetic
mapping and SAGE to characterize cDNAs (so far 1,1,22,000 SAGE sequences are available).
The Division has also been heavily involved in annotating the P. patens genome sequence.
Seven hundred genes from Arabidopsis involved in developmental processes were selected
using key words. Approximately 85% of these have orthologues in P. patens. Interesting
principles are emerging from the sequence. Many of the gene families have either expanded or
shrunk during evolution of higher plants. None of the genes involved in ethylene biosynthesis in
Arabidopsis are present in P. patens, suggesting a different biosynthetic mechanism. Also,
although P. patens diverged from higher plants about 480 mya, the number of types of genes
present has not changed radically, perhaps suggesting a different type of evolution than
observed in animals.

Several projects are carried out relating to the evolution of molecular mechanisms in plant
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development. One of these relates to the evolution and maintenance of stem cells. In P. patens,
and other lower plants, the branching form is haploid, so higher plants were thought to have
co-opted their stem cell control from the haploid form of lower plants. In higher plants, KNOX
genes have a major role in maintaining stem cells. In P. patens there are three KNOX genes, but
the triple mutant showed no phenotype in the haploid form and is not expressed in the haploid
meristem. However, in the diploid form there is an effect, suggesting that the KNOX genes are
involved in cell division and growth in the diploid. These observations suggest that the ancestral
function of these genes was in controlling cell division in diploids.

The roles of genes involved in epigenetic gene regulation were also studied in P. patens.

Finally MIKC* MADS box genes were studied and suggested that they might be involved in
cell wall loosening in higher plants and expressed in the gametophyte of P. patens, suggesting
an ancestral function in gametophyte development.

Establishment of additional model species

To extend the success of using Physcomitrella patens as a model Bryophyte, other model
systems are being established for other parts of the plant Kingdom. These include a model
Gymnosperm (Gnetum parvifolium), Fern (Ceratopteris richardii), Lycopod (Selaginella
moellendorffii) and Charophytes. Of these S. moellendorffii is particularly well developed and
the Division is part of an international effort to sequence the genome of this organism.

Evolution of novel characters

Projects have been initiated to study processes specific to particular groups of plants. For
example, proteins found in the pitchers of carnivorous plants were identified using protein mass
spectrometry. Several of these were found to be encoded by orthologues of genes present in
Arabidopsis, where the genes are implicated in pathogenesis and responses to pathogens.

ERATO laboratory

This laboratory is very large and employs more people than the rest of the Division. The aim is
to study transdifferentiation from differentiated cells on the gametophore to stem cells. Light is
necessary for this process, and it involves the expression of a variety of genes.

Profile, productivity and funding

The Division has an outstanding research programme with an international reputation. The
energy and ambition of the Professor is impressive, and many interesting research projects
showing great promise are going on in the Division. Analyzing developmental programmes in a
wider range of plant species is likely to be a major area of activity in the plant research
community in the future to broaden the range of processes studied and to determine how
universal discoveries made in higher plant models such as Arabidopsis are. The Division is at
the forefront of this process and its work is likely to be recognized even more widely in the
coming years. The Division showed an impressive willingness to adapt different technologies
and approaches, including genome sequencing and adoption of the latest genomics approaches
as well as forward genetics.
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The Division has published very well during the period including publications in high impact
general journals. The willingness of the Professor to enter productive collaborations contributed
to this process so that collaborative papers were published in Science on the evolution of LEAFY
and on the genome sequence of Physcomitrella patens. In addition, his group working
independently also published detailed and thorough analyses, such as the analysis of the
function of LEAFY in P. patens, published in Development.

The Division is well funded and through the ERATO grant can build resources such as the
imaging facility that has contributed to many ongoing projects.

Collaborations

The Division has excellent international collaborations and establishes tools available to the
national and international communities. They are clearly an important part of the international
effort to analyze the Physcomitrella patens genome, and are part of the consortium developed to
analyze the Selaginella genome. In addition, international collaborations on P. patens biology
have been influential, for example in studying the P. patens LEAFY gene, which led to papers in
Science as well as Development. The Division also provides tools and courses that are of general
importance to the community, including PHYSCObase, which provides information on P.
patens from the NIBB web site (http://moss.nibb.ac.jp), P. patens cDNA clones, which are
distributed through RIKEN and lab courses on P. patens that attract national and international
participants.

General comments

This is an outstanding and ambitious group with an international reputation in an important area
of plant biology. Ongoing projects promise very good productivity in the coming years, and a
clear vision based on using SOLiD sequencing and ChIP seq to study the evolution of gene
networks was expressed. Such technologies being developed within the ERATO laboratory can
benefit the whole NIBB.

One reservation might be that the programme may be too broad and constant assessment of the
most promising avenues to follow would be worthwhile. For example, the work on pollen tube
guidance in Arabidopsis seemed isolated from the rest of the programme and might not be as
internationally competitive as other aspects of the work.
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conserved in the lycophyte Selaginella moellendorffii but not in the bryophyte
Physcomitrella patens. Plant Cell 19, 3058-3079.

2) Invited reviews, book chapters
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Scientific Programme
Dr Murata made an important contribution to the field of plant cell biology. He showed how
cortical microtubules increase their numbers and how the phragmoplast expands centrifugally.

Cortical microtubules affect plant cell shape by regulating the orientation of cellulose wall
microfibril deposition. As the morphology of an individual plant depends to a great extent on
the shape of its individual cells, the studies on cortical microtubules, which control cell shape,
are indispensable for studies of the morphology of plants. Cortical microtubule array, which is
found during G1- and S phase but not during M-phase, is reinstated soon after the completion of
cytokinesis. After cytokinesis, microtubules appear around the daughter nuclei and then
translocate to the cell periphery to form cortical arrays. The translocation of microtubules from
the nuclei to the cell periphery ceases in due course, and at the time when the daughter cells
expand and the cell surface areas increase, no microtubules are supplied from the nuclei. If there
is no other source than the nuclei, the distance between adjacent microtubules increases as the
cells expand. Cortical microtubules regulate the orientation of cellulose microfibrils by guiding
movement of cellulose synthesizing complexes in the plane of the plasma membrane. So, if the
distance between adjacent microtubules becomes too long, as the result of cell expansion,
cortical microtubules cannot guide cellulose synthesizing complexes properly. Notwithstanding
the situation, under which microtubules are not supplied from the nuclei and the cell surface
areas are increasing, the distance between two adjacent microtubules does not increase. This
indicates that microtubules increase in number without supply from the nuclei. How cortical
microtubules increase in number has long been a question of importance for plant cell biologists.
Dr. Murata answered this question. He showed that cortical microtubules increase in number by
branching of preexisting microtubules. According to him, preexisting microtubules bind
gamma-tubulin complexes and at the sites where the complexes are bound new microtubules are
organized and elongate as branches of preexisting microtubules. He hypothesized that branch
microtubules elongate along the adjacent microtubules and are incorporated into cortical
microtubule arrays.

Dr. Murata’s finding is important and was highly evaluated by us. Nevertheless, to verify his
hypothesis, he should clarify the molecular mechanism of binding of gamma-tubulin complexes
to preexisting microtubules, that of the association of branch microtubules with adjacent
preexisting microtubules, and that of the abscission of branch microtubules from stem
microtubules. To achieve these results we strongly recommend Dr. Murata establishes
collaborations with collaborators who are highly educated in biochemistry and appreciate his
work. Plant hormones change the orientation of cell expansion by changing the orientation of
microtubules. An interesting issue is whether the branching of microtubules is involved in the
change in the orientation of microtubules. 1 would like Dr. Murata to establish the method to
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inhibit microtubule branching in living cells. Such a method would greatly help to examine
whether microtubule branching is involved in the formation of other microtubule arrays, such as
the preprophase band of microtubules.

Dr. Murata showed that the branching of microtubules is involved also in the centrifugal
outgrowth of the phragmoplast. The result of the experiment, in which the equatorial plane of
the phragmoplast was irradiated by an ultraviolet light microbeam, suggested that the organizing
center of phragmoplast microtubules was present at the equatorial plane. Centrifugal
outgrowth of the phragmoplast has been considered to occur by the polymerization of new
microtubules at the outer margin of the phragmoplast. If the phragmoplast expands
centrifugally by the polymerization of new microtubules at the outer margin, the phragmoplast
must be shaped like a puck. However, the phragmoplast is not shaped like a puck, but rather
like a curling stone. Dr. Murata showed that centrifugal outgrowth of the phragmoplast is
accomplished by the addition of microtubules generated from preexisting microtubules by
branching. This finding urges the revision of the description about the phragmoplast
development in textbooks. The finding also gives the answer to the question of why the
phragmoplast is shaped like a curling stone. Dr. Murata’s finding clearly explains how the
phragmoplast expands centrifugally. But, it is still not clear how phragmoplast microtubules are
organized in the early stages of development. We expect him to reexamine the results of the
ultraviolet light irradiation experiment by employing modern techniques and clarify the
mechanism of the development of the phragmoplast. We also want him to provide an answer
to the question of how branch microtubules elongated toward the equatorial plane are captured
at the plane.

General comments

Dr Murata is a committed young scientist who has made interesting discoveries and published
papers of international interest in general journals. In particular his paper in Nature Cell Biology
appears to be a major breakthrough in understanding the biogenesis of microtubules. However,
his work is severely limited by resources, and although he had managed to purchase a
microscope with external funds he did not have sufficient funds to employ even a part-time
technician. We suggest that the management of the NIBB looks at this situation and if possible
finds a way of supplementing his funds or in supporting his work with personnel.
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Scientific Programme

Dr. Ogawa is one of the pioneers in the research field of dynein, a microtubule-based motor
protein first found in cilia and flagella. As early as in 1975, Dr. Ogawa obtained a specific
antibody against a dynein heavy chain and showed that dynein is present in the cytoplasm of
animal cells also. This finding was a big surprise at that time. Later, the presence of cytoplasmic
dynein was established, and many studies have since been performed. In 1991, simultaneously
with a group at Hawaii University, he determined the entire sequence of a dynein heavy chain
(the beta heavy chain of sea urchin sperm flagellar outer-arm dynein) by himself, for the first
time in the world. It was a monumental achievement; many researchers had previously tried to
determine the sequence but never succeeded, because the heavy chain is extremely large (~500
kD). Since then, Dr. Ogawa’s research was focused on the determination of other protein
subunits of outer arm dynein. The outer arm dynein of sea urchin sperm flagella is composed of
two heavy chains, three intermediate chains, and at least six light chains. Dr. Ogawa cloned the
cDNAs of the three intermediate chains (1995, 1996), five light chains (2003) and a novel
protein that interacts with dynein (2006). Dr. Ogawa has thus determined the sequences of the
major subunits of sea urchin outer arm dynein. This is important and highly evaluated, because
the flagellum of this organism has been one of the best studied, particularly in physiology and
biophysics, among all kinds of cilia and flagella, and also because no other organisms except
Chlamydomonas offer such detailed information about outer arm dynein.

Recently, Dr. Ogawa’s interest has turned to the primary cilium, a non-motile cilium borne by
many kinds of animal cells. It has recently become the target of extensive studies because it has
been shown to play an essential role in the transduction of mechanical and chemical signals in
multi-cellular organisms. It is now regarded as the antenna of cell. Dysfunction of the primary
cilia results in serious congenital diseases such as polycystic kidney disease and hydrocephalus.
Therefore, the function of primary cilia in mammals is important in medicine as well as in
biology. A biologically interesting problem is why some cells like those in the renal tube bear
non-motile cilia while other cells like those in the trachea and the oviduct bear motile cilia.

Productivity and general comments

Overall, Dr. Ogawa’s recent research activity does not appear to be very high. This is partly
understandable given that he is, as an associate professor at the Center of Radioisotope Facilities,
in charge of controlling the use of radioisotopes in all of the three institutes in the Okazaki area.
The lack of any grant, collaborators, and memberships of academic societies suggests that Dr.
Ogawa is working in isolation. We believe he can improve this situation by making more of an
effort to interact with other researchers inside or outside of the NIBB, and carrying out
collaborative studies.
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1) Research articles in peer reviewed journals
1. Ogawa, K., and Inaba, K. (2003). Sperm motility-activating complex formed by z-complex

distorters. Biochem. Biophys. Res. Commun. 370, 1155-1159.

2. Ogawa, K., and Inaba, K. (2006). Ap58: A novel in situ outer dynein arm-binding protein.
Biochem. Biophys. Res. Commun. 343, 385-390.
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REPORT OF NIBB ACTIVITIES FOR THE PAST DECADE

NIBB has conducted the five major items as its important mission, and we reviewers formed the
judgment by hearing the explanation of activities of NIBB for the past decade that the institute
has produced good results as a whole. The special-mentioned activities are as follows.

1. Promotion of collaborate research projects as the center of excellence for biological
research. In the projects, NIBB has played an important role as an inter-university institute.
Furthermore, various collaboration research projects such as the priority collaboration research
project, the individual collaboration project, the NIBB workshop and so on, has been conducted
so many times. These activities are highly evaluated for having EVALUATION given a strong
impact to the promotion of basic biology in Japan.

The Large Spectrograph Laboratory as a world-leading research facility has greatly contributed
to development of the field of photobiology through a large number of collaboration researches.

2. On the international cooperation as the core of worldwide community of research.

The collaborative research programs between the NIBB and the EMBL, which were launched in
2005, have well been succeeded through the past five symposia. These programs should be
further continued in future in order to promote the exchange between researchers and graduate
students, and the interaction of experimental equipments.

Concerning the NIBB conference, which has been carried out once or twice a year since 1977, it
has been available for providing the opportunities for international exchange of the biological
information. As this conference is very important, it should be more effectively continued in
future as well.

Regarding the first international practical course for the cooperation of researchers from Japan
and foreign countries, this course was launched in 2007, entitled by “Developmental genetics of
Zebrafish and Medaka”. It is also very meaningful that this practical course becomes in many
ways an expansion type of the former NIBB practical training course which had been
conducted.

As to the National BioResearch Project (NBRP) as a research center for Medaka (Oryzias
latipes), it is evaluated to be useful as a vertebrate model developed in Japan. Furthermore, it
is worthy of special mention that NIBB works as a sub-center for zebrafish and Japanese
morning glory. It is also important that NIBB has a crucial role as a provider of databases on
some plants and animal genomes, and plant cell organelle.

3. Activities as a center for developing new fields of biology

NIBB has been trying to apply various bio-imaging techniques to visualize biological
phenomena and to develop new imaging techniques.

As to Okazaki Biological Conference (OBC), although being held as closed meeting, it seems to
be highly meaningful to construct international communities for new research issues in future
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biology. We reviewers think NIBB should much more actively promote the above two projects
as its activities. However, it is a little regrettable that OBC has not been widely known in Japan
in spite of the past 5-times of the conference since 2004. From now on, therefore, NIBB should
endeavor much more the publicity activity of OBC. For example, the conference should be
internationally opened to all the scientists who want to participate, because science can no
longer be done in a closed environment.

4. Activities of cultivation of future researchers in biology by admission of graduate
students; Sokendai and other universities

NIBB has accepted a number of graduate students from not only Sokendai but also other
universities in Japan and foreign countries , and given excellent education to them to become a
high quality of researchers. The role of NIBB in this respect is also important, and this activity
is seemingly well achieved now although some problems appear to remain to be solved.

Additional Comments for Future Development of NIBB

1. The scientific researches of NIBB should be at least maintained at the same level as at the
present, or more enhanced in biology, (in particular, in the field of basic biology).

2. NIBB should progressively promote the researches using model organisms.

3. NIBB should support adjunctive laboratories as much as possible and tactfully manage them.
4. In NIBB, an introduction of pliable managing systems should be accelerated; for example, 1)
an incentive system to researching staff, 2) a giving system of the researching space to
competent researchers even after their retirement, and so on.

5. Adoption of foreign researchers as regular staff will be needed to further raise the overall
activities of NIBB, and in addition NIBB should make every attempt to recruit foreign post-docs,

because this will be good not only for the international reputation of the Institute but also good
for the scientific environment as well.
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Review Comments on the NIBB

1. Collaborative Research Projects

As an inter-university research institute, the NIBB carried out a large number of “individual
collaborative research projects” (about 30~40 projects/year). In addition, “Priority collaborative
research projects” (6 projects in the last 3 years) and “Collaborative research projects for model
organisms/technology development” (currently 2 projects) promoted development of new
technology and model organisms. These activities of the NIBB have played a major role in
promoting collaboration in Japan.

2. International Cooperation

In 2005, the NIBB set up collaborative research programs with the EMBL. As a part of these
programs, the NIBB-EMBL symposia have been held five times either in Okazaki or at the
EMBL. It appears that these symposia have greatly promoted exchange of information and
personnel. For instance, a new type of microscopy called SPIM was introduced from EMBL to
the NIBB as a collaboration between the EMBL and the NIBB.

The NIBB Conferences (international conferences organized by professors in the NIBB) have
been held one or twice a year since 1977, and have provided a platform for international
exchange of information. Timely topics have been carefully chosen by the NIBB.

International Practical Course given by the NIBB is a new training course for graduate students
mainly in East Asia. The first course was held in 2007 on the Developmental Genetics of
Zebrafish and Medaka. Because the course was successful, it should be continued. Because
Medaka is a unique model organism developed in Japan, the same topic may be chosen for next
year.

As a part of the National Bioresource Project, the NIBB collects and maintains bioresources,
and distributes them to requesting scientists throughout the world. In particular, a large number
of Medaka (Oryzias latipes) strains that have been developed in Japan are now maintained at the
NIBB. These bioresources are very useful not only to developmental biology but also to other
aspects of biology. Currently, funds for the bioresources are available for the next 5 years, but
we hope that such invaluable bioresources will be maintained by continuous funding.

3. Development of New Fields

Bioimaging is a new field that the NIBB wishes to emphasize in the near future. To promote
bioimaging at the NIBB, a new lab (headed by Dr. Shigenori Nonaka) has been created. As a
collaboration with the EMBL, a new type of microscope called SPIM has been established in
the imaging lab. We believe that SPIM is a very important addition and will be very useful to
observe fine structures of a whole embryo. Also, the addition of bioimaging labs would promote
close interaction and collaboration between the NIBB and two other institutes located in
Okazaki.

The OBC (Okazaki Biology Conference) is another international meeting sponsored by the
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NIBB. This conference has been held once~twice a year since 2004, to investigate new research
fields/issues. The conference successfully formed international research communities in
potential new fields.

4. Admission of Graduate Students

Each year, about 10 graduate students enroll in the NIBB. Perhaps, researchers in the NIBB
would like to accept more students. The NIBB has been making every effort to attract
undergraduate students in Japan. Such efforts should be continued, but given that the number of
undergraduate students in Japan is decreasing, it may be difficult to see improvement in the
short term.

5. Academic Research

The NIBB has maintained a high level of research activity in the past decade, notably in cell
biology and developmental biology. Our only concern is how this high level of research activity
will be maintained in the next decades. Given that several PI positions are currently vacant and
that a number of professors will be retired in the next few years, this is a very important period
for the future direction of the NIBB.
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Institute Activity

The National Institute for Basic Biology has continued to enjoy a prestigious position as a top
research institute in biology in the thirty years since its inauguration. We are delighted to have
found that NIBB is achieving high standards of scientific excellence. However, it is a concern
that professors are increasingly required to engage in administrative and managerial duties not
directly related to their activities in research and education. This situation seems to be caused
partly at least, if not all, by recent major changes in the management system of national
universities and institutes in Japan. It will be essential for the senior staff of NIBB, and other
institutions as well, to be able to devote their time and energy to creative work in the future, if
standards of research excellence are to continue. The review committee recommends that NIBB
devise a new management system to deal with these issues.

The accomplishments of the group of reproductive biology in NIBB are very highly
commended also by the review committee. It is strongly hoped that NIBB keeps this tradition
for another thirty years to come, despite of difficulties and problems which might be caused by
Prof Morohashi’s recent transfer to Kyushu University, and by Prof Nagahama’s retirement in
the very near future. The committee is very keen for strategic plans to be made so that the proud
tradition at NIBB as a major centre of reproductive biology in Japan will live on in the future.
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Institute Activity

Director-General: NIBB performs many functions for contribution to the community of
biologists. It has a new director-General, Dr. Kiyotaka Okada. Dr. Okada is a well-known
and respected scientist dedicated to preserving the excellent reputation of NIBB and improving
it further by implementing new community, national and international activities and cutting
edge technologies.

NIBB organizes several collaborative research projects at the individual level as well as larger
scale collaborations. NIBB also sponsors workshops and practical courses for students. For
example, it sponsored its first course entitled: “Developmental Genetics of Zebrafish and
Medaka” for graduate students from East Asian nations. This course is nicely integrated with
the National Bioresource Project for the systematic accumulation of experimental animals and
plants such as Medaka fish. NIBB also sponsors international conferences once or twice a
year in basic biology. Most recently, it has sponsored a new type of conference entitled the
Okazaki Biology Conferences to foster formation of international communities in the biology of
the future. This conference has been written about in the prestigious journal, Nature.

Suggestions for improving the stature and organization of NIBB:

The stature of NIBB is regarded highly. However, there is always room for improvement.
One problem identified by this external review committee is that it is difficult for the
investigators here to recruit graduate students. Some attention should be devoted to this matter
in terms of creative ways to attract top students to NIBB. Possibilities include dormitories to
provide living arrangements for out of town students, research competitions for prestigious
graduate student award that would pay tuition and expenses, tuition exemptions for students
based on merit and/or financial need, advertising in the major cities, such as Tokyo, and finally,
visits of NIBB faculty to smaller undergraduate institutions throughout Japan to advertise the
cutting edge research and facilities at NIBB. Students in Neuroscience are particularly
enamored now in imaging and behavior. It is also important that NIBB invest in creativity on its
website as this is the resource used most frequently by students in deciding which programs to
apply to for graduate studies. For example, NIBB is wisely investing in bioimaging and could
highlight this facility on their website. Also, the graduate department information section on the
website could use some different images to entice students to apply.

With respect to organization, the review committee questions the efficiency of having two

separate transgenic facilities at NIBB and NIPS. A committee should be formed to examine
whether it would be more efficient to combine the facilities into one.
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General Impressions

Opportunities

Several Professors are due to retire in the next few years and four Professorships have already
been advertised. These vacancies provide a unique opportunity to restructure the NIBB and to
implement a strategic vision for the science of the institute. We felt that the management of the
institute should formulate a scientific vision for how they would like to position the institute in
the future and on which scientific areas they would like to focus, and then actively recruit
scientists in these areas. For example, areas such as rice biology and fish research have obvious
strategic value given the possible national collaborations and traditions of the institute. Similarly,
groups with strong emphasis on technology development or resource building as well as
excellent biology will assist in the mission of the institute to build university collaborations. The
present approach of recruiting the best applicants who respond to advertisements has benefits,
but may be too passive an approach to create a dynamic institute in the future.

Students

We met five graduate students who appeared motivated and generally positive about their
experience of the NIBB. However, the management could more actively include students and
oversee their training. In particular, annual meetings of student committees (in which the
student, their supervisor and one or two other Professors discuss the progress of the student) did
not always occur and the system was in danger of lapsing. Also, a system in which the views of
students are channeled to the management would be helpful and should be reinvigorated.

The scarcity of graduate students, particularly that of doctor course students, is a general
problem in Japan. Many universities are devising means to increase the number of applicants;
for example, some universities have decided to pay the tuition of its doctor course students, and
some other graduate schools now admit students by interview only. For the SOKENDAI
graduate school, one of the possible means to attract students could be to pay some salary to
promising students, just as many graduate schools do in the USA and Europe. In further support
of this point graduate students mentioned that they can experience financial difficulties and
several Professors mentioned the difficulty of recruiting good graduate students. We felt that it
would be in the interests of NIBB to start a graduate fellowship programme that is advertised
internationally and offers to pay the support of several graduate students a year. These students
could be placed in laboratories of their choice within NIBB. Such a system would increase the
profile of NIBB, provide Professors with a wider choice of Graduate students and help with the
support of students. We felt that there is likely to be sufficient flexibility in the NIBB budget to
fund such a system.

The future of basic biological research will naturally depend on the advancement in other
related fields, such as medical sciences and physical chemistry. An outstanding advantage of
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Okazaki is the presence of three prominent institutes of molecular science, physiology, and
basic biology, on the same campus. We felt that the NIBB could lead the future of biology by
promoting interdisciplinary research through cooperation between laboratories and institutes in
research and education. NIBB would become a true center of excellence if this is realized,
particularly because such collaboration is very difficult in most universities.

The system that affords graduate students already enrolled in the graduate school of other
university opportunities to study and do research at NIBB is splendid. The students came to
special research school are sure to learn how high the standard of their own research fields.
What the students studied at NIBB will be brought back to the laboratory from which the
students came to NIBB and will activate the laboratories. NIBB seminars held once a month by
guest lecturers were also admired, and seen as a great asset for the students of the special
research school in NIBB.

Institute activities
The first objective of the NIBB must be to produce excellent research, because from this all
other activities such as national and international collaborations will follow.

We saw convincing examples of NIBB providing excellent collaborations and infrastructure to
Universities. We recognized that NIBB has devoted itself to its task as an Inter-University
Research Institute. Collaborative research projects have supported many researchers who belong
to other universities and institutes than NIBB by offering them utilization of facilities in NIBB.
Such examples include the Medaka Resource Centre, the Physcomitrella courses and web site as
well as the rice homologous recombination methodology. Careful thought needs to be given to
how to continue and expand these through the future Professor appointments. The collaborative
project scheme is an excellent method of strengthening these collaborations, and we welcomed
the idea to reduce the number of such projects but to increase their value. However, during a
considerable period, it was not easy for external researchers who had no connections with staff
of NIBB to join these projects. We hope that this difficulty no longer exists and that
consideration is given to the balance between reducing the number of projects and satisfying the
demand from University researchers.

The NIBB conferences covered well chosen areas and increased the profile of the institute. The
conferences provide Japanese young researchers with opportunities to learn the science of
outstanding foreign researchers.

The NIBB must function as a hub institute for international cooperation, particularly between
Asian countries. We thus highly evaluate that the NIBB started the International Practical
Course. Such a course should not only provide students with a chance to learn new techniques,
but also help Japanese students, as well as students from other countries, learn to communicate
in English. This would attract more graduate students and researchers from abroad, and result in
internationalization of the whole institute in the future. Similarly, NIBB started recently new
research projects with the EMBL and the new conferences, OBCs. The EMBL symposia and
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exchange of students had had a positive effect on the institute and we saw some examples of
this directly benefiting the research. A clear difficulty mentioned by students was that EMBL
did not include plant groups, and that these were therefore less involved in this exchange.

We were anxious that the obligations of the staff towards the general activities should not
detract from their primary role in carrying out excellent research. The most important task is
for the NIBB to function as “the center of excellence for biological research” and maintaining
the high standard of science being carried out at NIBB is likely to be the most effective means
of attracting many researchers to collaborative research. For this purpose, it is desirable that the
NIBB researchers are free from trivial activities other than research. At the same time, the
institute should provide many visitors with various facilities, workshops and conferences, all of
which may take up time for research. Therefore, one of the important things for the management
to consider is the balance between the research of its own and the service for others. We
wondered whether the number of conferences and symposia directly or indirectly organized by
the NIBB researchers is appropriate. If these meetings seem to require too much time and
energy of the staff, then the NIBB may well consider reducing the number of conferences, or
changing the system of the conferences so that most of them are organized by researchers
outside the NIBB, as is the case with the OBC, and the NIBB just provides the budget and
space.
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1) Collaborative research projects with the EMBL

The European Molecular Biology Laboratory (EMBL) is a research institute funded by 18

European states and established in 1974. It conducts comprehensive, high-level basic

research programs, leading the world in the field of molecular biology. The NIBB takes

the leading role in collaborative research programs between the EMBL and the National

Institutes of Natural Sciences (NINS), which were launched in 2005, and promotes

personal and technological exchange through symposia, exchanges between researchers

and graduate students, and the introduction of experimental equipments.

Past EMBL symposia:

1st  Developmental Biology

2nd Frontiers in Bioimaging

3rd  Mouse Biology

4th  Biology of Protein Conjugation
S5th  Cell and Developmental Biology

July, 2005
March, 2006
April, 2006
December, 2006
May, 2007

Heidelberg (Germany)
Okazaki (Japan)
Monterotondo (Italy)
Okazaki (Japan)
Okazaki (Japan)
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NIBB-EMBL 1* Symposium on Developmental Biology

“Current Work in the Areas of Developmental and Cellular Biology”
& Imaging Meeting

July 1 (Fri) - 2 (Sat) & 4 (Mon), 2005 at EMBL, Germany
Organizers: Stephen Cohen, EMBL & Naoto Ueno, NIBB

Speakers:

Darren Gilmour, EMBL
Jochen Wittbrodt, EMBL
Detlev Arendt, EMBL
Pernille Rorth, EMBL
Mathias Treier, EMBL
Anne Ephrussi, EMBL
Eileen Furlong, EMBL
Carl Neumann, EMBL
Chrsitof Niehrs, DKFZ
Shigenori Nonaka, UCSF Dept. Biochem & Biophys
Hirokazu Tsukaya, NIBB

Shinji Takada, NIBB

Minoru Tanaka, NIBB

Satoru Kobayashi, NIBB

Shinichi Aizawa, RIKEN, CDB
Masahiko Hibi, RIKEN, CDB
Yoshiko Takahashi, RIKEN, CDB
Hiroshi Sasaki, RIKEN, CDB
Yumiko Saga, NIG

Atsushi Kuroiwa, Nagoya Univ.
Kimiko Fukuda, Tokyo Metrop. Univ.
Hiroyuki Takeda, Univ. Tokyo

Tetsuya Tabata, Univ. Tokyo

Kouji Tamura, Tohoku Univ.
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The Second NIBB-EMBL Symposium
Frontiers in Bioimaging

Organizing Chair: Naoto Ueno

NATIONAL INSTITUTE FOR BASIC BIOLOGY

Jan Ellenberg (EMBL Grenoble, Germany)

March 22 (Wed) — 23 (Thu), 2006

Bioimaging is one of the chief subjects of the
collaboration between NIBB and EMBL. This meeting
was held with the aim of exchanging information and
discussing emerging and innovative technologies
including chemical probes, microscopes with new
concepts, and image data processing.

Dr. Stelzer (EMBL) reported on the Selective Plane
Ilumination Microscopy (SPIM), which is a recently
developed microscope that allows scientists to observe
large-sized (up to a few millimeters) and even living
specimens. Dr. Sedat (UCSF) talked about the advanced

microscopic  system “OMX”, the first practical
implementation of structured illumination (SI) in which
the grid is superimposed onto the sample to gain sharper
images. Dr. Ellenberg talked about the genome-wide
screening of mitosis-regulating genes called “MitoCheck”
based on the mass image analysis of cultured cells
combined with the disruption of genes with RNA
interference.

Because of the high quality of the presentations and the
lively discussions among the participants, this meeting
was of significant importance for the field of bioimaging.

Scientific topics:
Imaging Diffusion & Activity
Emerging Technologies
Bioluminescence
Networks & Screening

3D Imaging

Mitosis/Trafficking
Organism Model

Speakers

BASTIAENS, Philippe I. (European Molecular Biology Laboratory (EMBL), Germany), BRUNNER, Damian
(European Molecular Biology Laboratory (EMBL), Germany), DENK, Winfried (Max-Planck Institute for Medical
Research, Germany), ELLENBERG, Jan (European Molecular Biology Laboratory (EMBL), Germany), ISSAD, Tarik
(CNRS, France), JOHNSSON, Kai (Ecole Polytechnique Federale de Lausanne, Switzerland), KERPPOLA, Tom K.
(University of Michigan and Howard Hughes Medical Institute, USA), LIPPINCOTT-SCHWARTZ, Jennifer A.
(National Institutes of Health, USA), MEYER, Tobias (Stanford University School of Medicine, USA), SEDAT, John
W. (University of California, San Francisco, USA), SINGER, Robert H. (Albert Einstein College of Medicine, USA),
SO, Peter T. C. (Massachusetts Institute of Technology, USA), STELZER, Ernst H. K. (EMBL Heidelberg, Germany),
SWEDLOW, Jason (University of Dundee, UK), WEIJER, Cornelis J. (University of Dundee, UK), WITTBRODT,
Joachim (European Molecular Biology Laboratory (EMBL), Germany)

HAMADA, Hiroshi (Osaka University, Japan), HIRAOKA, Yasushi (Kansai Advanced Research Center, NICT, Japan),
ITO, Kei (The University of Tokyo, Japan), KASAI, Haruo (The University of Tokyo, Japan), KINJO, Masataka
(Hokkaido University, Japan), KODAMA, Ryuji (National Institute for Basic Biology, Japan) KUSUMI, Akihiro
(Kyoto University, Japan), MIYAWAKI, Atsushi (Brain Science Institute, RIKEN, Japan), NAGAYAMA, Kuniaki
(National Institute for Physiological Sciences, Japan), OHSUMI, Yoshinori (National Institute for Basic Biology, Japan),
OZAWA, Takeaki (Institute for Molecular Science, Japan), TABATA, Tetsuya (University of Tokyo, Japan), TANAKA,
Minoru (National Institute for Basic Biology, Japan), TERAKAWA, Susumu (Hamamatsu University School of
Medicine, Japan), UENO, Naoto (National Institute for Basic Biology, Japan), WADA, Masamitsu (National Institute
for Basic Biology, Japan
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Monterotondo Mouse Biology Meeting

via Ramarini 32
00016 Monterotondo-Scalo (RM)

19 — 20 April 2006

Wednesday 19 April

09.00 - Shuttle departure from Best Western

09.30 - Welcome — Nadia Rosenthal: /ntroduction to
the EMBL Mouse Biology Unit

10.00-10.20 — Cornelius Gross

10.20-10.50 — Walter Witke: Actin dynamics in the
synapse regulates neurotransmitter
release and complex behaviour

10.50-11.10 — Liliana Minichiello

11.10-11.30 - Claus Nerlov: Genetic analysis of C/EBP
function

11.30-11.40 - COFFEE
11.40-12.30 — Naoto Ueno: Introduction.

The role of Prickle in the mouse
development

12.30-14.00 - LUNCH

14.00-14.20 — Hitoshi Sakano: 7ransgenic analysis of
the mouse olfactory system

14.20-14.40 - Yumiko Saga: Mechanism of somite
segmentation

14.40-15.00 — Toshihiko Shiroishi: Exploration of
genome function based upon mouse
1nter-subspecific difference

15.00-15.30 — Tour of Monoclonal Antibody Facility
15.30-16.00 - Tour of Animal House

16.00-16.45 - Tour of Phenotyping Facility

17.00 - Shuttle back to Best Western

19.00 - Shuttle from Best Western to Rome

20.00 - DINNER

23.00 - Shuttle back to Best Western
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Thursday 20 April
09.00 - Shuttle departure from Best Western

09.30-09.50 — Shinichi Aizawa: Otx2 gene cascade in
A-P axis formation

09.50-10.10 — Shinji Takada: A gene trap screening
for identification of Wnt-
responsive genes

10.10-10.30 — Toshikumi Sasaoka: Role of the
sarcoglycan complex in the
muscle degeneration and
hypertrophy in the sarcoglycan-
deficient mice

10.30 -10.50 - Yoichi Gondo: Forward and reverse
genetics with ENU mouse
mutagenesis at RIKEN

10.50-11.10 — COFFEE

11.10-12.30 - Glauco Tocchini-Valentini:
Introduction. EMMA-ICBEG-IBC

12.30-14.00 - LUNCH

14.00-15.00 — Tour of EMMA

15.00 - Final remarks - END




The Fourth NIBB-EMBL Symposium

NATIONAL INSTITUTE FOR BASIC BIOLOGY

Biology of Protein Conjugation: Structure and Function

Organizing Chair: Yoshinori Ohsumi

Winfried Weissenhorn (EMBL Grenoble, Germany)

December 3 (Sun) — 5 (Tue), 2006

The fourth NIBB-EMBL Symposium was held
gathering distinguished researchers in the field of the
biology of protein conjugation from Europe, USA and
Japan. There were 27 oral presentations, of which 12 were
by foreign invitees, and 18 poster presentations. The
symposium was a successful one as shown in the
comment given by a participant presented below.

The NIBB-EMBL conference in Okazaki, Japan this
past December was an outstanding international
conference that included scientist from Japan, Europe and
the US. It was an exciting meeting with considerable
discussion both during the meeting sessions and the social

Scientific topics:

activities. The program included innovative technologies
in structural biology, live cell imaging and molecular
biology. Each speaker presented new unpublished data
and discussed the key questions that need to be addressed
in their field. New insights into the roles for ubiquitin and
ubiquitin-related molecules in cell signaling, membrane
trafficking and protein turn-over were presented. It was
the best meeting in 2006 that I attended covering these
key topics in cell and molecular biology. (Scott D. Emr,
UCSD, USA)

SUMO

Membrane Biology

Ubiquitin

Mechanism of UBL Conjugation

Modification by Lipid and Sugar

Speakers

DIKIC, Ivan (Johann Wolfgang Goethe University Hospital, Germany), EMR, Scott D. (UCSD School of Medicine,
USA), GOODY, Roger S. (Max-Planck-Institute of Molecular Physiology, Germany), KLEVIT, Rachel E. (University
of Washington, USA), LIMA, Christopher D. (Sloan-Kettering Institute, USA), POLO, Simona (IFOM, The FIRC
Institute for Molecular Oncology, Italy), RORTH, Pernille (European Molecular Biology Laboratory, Germany),
SCHULMAN, Brenda A. (St. Jude Children’s Research Hospital, USA), SOMMER, Thomas (Max-Delbruck-Center
for Molecular Medicine, Germany), ULRICH, Helle D. (Cancer Research UK, UK), WALTERS, Kylie J. (University of
Minnesota, USA), WEISSENHORN, Winfried (European Molecular Biology Laboratory, France)

INAGAKI, Fuyuhiko (Hokkaido University, Japan), IWAI, Kazuhiro (Osaka City University, Japan), KAMURA,
Takumi (Nagoya University, Japan), KATO, Shigeaki (The University of Tokyo, Japan), KATO, Koichi (Nagoya City
University, Japan), KAWAHARA, Hiroyuki (Hokkaido University, Japan), KIHARA, Akio (Hokkaido University,
Japan), KONDO, Takao (Nagoya University, Japan), MOROHASHI, Ken-ichirou (National Institute for Basic Biology,
Japan), OHNO, Ayako (RIKEN, Japan), OHSUMI, Yoshinori (National Institute for Basic Biology, Japan), SAITOH,
Hisato (Kumamoto University, Japan), SHIRAKAWA, Masahiro (Kyoto University, Japan), SUZUKI, Tadashi (Osaka
Univeristy, Japan), TANAKA, Keiji (The Tokyo Metropolitan Institute of Medical Science, Japan), TENNNO, Takeshi
(Kyoto University, Japan), WAKATSUKI, Soichi (KEK (High Energy Accelerator Research Organization), Japan),
YOSHIDA, Minoru (RIKEN, Japan)
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The Fifth NIBB-EMBL Meeting
Cell and Developmental Biology

Organizing Chair: Naoto Ueno

NATIONAL INSTITUTE FOR BASIC BIOLOGY

Stephen Cohen (EMBL Heidelberg, Germany)

May 24 (Thu) — 26 (Sat), 2007

The 5th NIBB-EMBL joint meeting, entitled “Cell and
Developmental Biology”, was held in Okazaki on May
24-26, 2007. The scientific sessions were organized in
consideration of the recent trend of understanding macro
developmental phenomena at the micro/single cell level.
During the two years since the 1st NIBB-EMBL joint
meeting, “Developmental Biology”, we have gradually
realized the importance of  understanding complex
developmental processes as an integration of individual
cell behaviors. During this most recent joint meeting, the
cytoskeltal rearrangement underlying cellular
morphogenesis and movement, the cellular mechanism of
cell polarity, cell-to-cell interaction in organogenesis,
and other related topics were discussed in a variety of
developmental contexts. NIBB and EMBL share a

common interest in these topics and it is hoped that
further  international collaboration between our
institutions will result from 2007’s fruitful and
stimulating meeting.

Hoping to catch the big wave of genomics of many
experimental organisms now sweeping the worldwide
scientific community, we also aimed in this meeting to
explore the possibilities of genome-wide biology
unveiling a “Gene Regulatory Network” (GNR) of
development. GRN is a key to understanding not only the
structure of gene regulatory pathways but also the
evolutional capacity that generates biodiversity. Several
speakers covered this topic and presented insightful talks,
generating a great deal of interest in the future of
“Systems Biology” among those attending.

Speakers

BRUNNER, Damian (EMBL Heidelberg, GERMANY), EPHRUSSI, Anne (EMBL Heidelberg, GERMANY),
FURLONG, Eileen (EMBL Heidelberg, GERMANY), KNOP, Michael (EMBL Heidelberg, GERMANY), SPITZ,
Francois (EMBL Heidelberg, GERMANY), WITTBRODT, Jochen (EMBL Heidelberg, GERMANY), ROSENTHAL,

Nadia (EMBL Monterotondo, ITALY)

AIZAWA, Shin (Riken CDB, JAPAN), HASEBE, Mitsuyasu (NIBB, JAPAN), HAYASHI, Shigeo (Riken CDB,
JAPAN), KAGEYAMA, Yuji (NIBB, JAPAN), KAIBUCHI, Kozo (Nagoya Univ., JAPAN), KINOSHITA, Noriyuki
(NIBB, JAPAN), KOBAYASHI, Satoru (NIBB, JAPAN), MURATA, Takashi (NIBB, JAPAN), NARUSE, Kiyoshi (NIBB,
JAPAN), NOIJI, Sumihare (Univ. Tokushima, JAPAN), OKADA, Kiyotaka (NIBB, JAPAN), SAGA, Yumiko (NIG,
JAPAN), SATOH, Nori (Kyoto Univ., JAPAN), TABATA, Tetsuya (Univ. Tokyo, JAPAN), TAKADA, Shinji (NIBB,
JAPAN), TAKAHASHI, Yoshiko (NAIST, JAPAN), TAKEDA, Hiroyuki (Univ. Tokyo, JAPAN), TAMURA, Koji
(Tohoku Univ., JAPAN), TANAKA, Minoru (NIBB, JAPAN), UEMURA, Tadashi (Kyoto Univ., JAPAN), UENO, Naoto

(NIBB, JAPAN), YAMAMORI, Tetsuo (NIBB, JAPAN)
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2) NIBB conference

The NIBB Conference is an international conference organized by the NIBB’s professors
once or twice a year with the participation of a guest lecturer from abroad. Since the first
conference in 1977 (the year of the NIBB’s foundation), the NIBB Conference has
provided researchers in basic biology with valuable opportunities for international

exchange.

Recent NIBB conference:

50th  Structure and Dynamics of Complex Biological Networks February, 2005

S1st New Aspects of Gene Amplification November, 2005
52nd Reproductive Strategies January, 2006
53rd Dynamic Organelles in Plants June, 2006

- 213 -



- 214 -



NATIONAL INSTITUTE FOR BASIC BIOLOGY

50th NIBB conference

Structure and Dynamics of Complex Biological Networks

Organizing Chair : Atsushi Mochizuki
February 8 (Tue) -10 (Thu), 2005

For these several years, we have seen rapid increase of
biological information by the progress of molecular
genetics technologies. It is the next theme for us to find
out the essential principles of higher-order phenomena in
biology from enormous amount of information.
Non-experimental methods are now attracting attentions
and expected as new methods for integrating information
or for understanding the whole systems of biology.
Many researchers from physics, mathematics or computer
science are starting to enter problems in biology.

We need to enhance interaction between researchers
working in different disciplines for the progress of
theoretical methods in biology. For this purpose we held
an international conference on February 2005 in Okazaki,
Japan. In this conference, we called researchers
studying various biological phenomena, network systems,

Scientific topics:

Network systems in biology
Mathematical property of network
Application and understanding for biological network

Regulations in cells, tissues and organisms
Dynamical regulation in metabolism or cellular systems
Morphogenesis in development

Ecology and evolution
Dynamics in ecological network system

Speakers

AKUTSU, Tatsuya
ALBERT, Réka
ALMAAS, Eivind
ALVAREZ-BUYLLA, Elena Roces
ARITA, Masanori
CHING, Wai Ki
CRACIUN, Gheorghe
IWASA, Yoh
KANEKO, Kunihiko
KING, Ross

KONDO, Shigeru
MARTINEZ, Neo
MOCHIZUKI, Atsushi
MURATOV, Cyrill
NAKAI, Kenta
PAULSSON, Johan
REINITZ, John
TOKITA, Kei

VERT, Jean-Philippe

spatio-temporal patterns, ecology and evolution, by using
different theoretical methodology. Especially, we
focused on the network structures in different fields of
biology; including gene regulation, metabolic pathway or
ecology. One of the notable themes was relation
between structure and dynamical behavior of systems
including such complex interactions.

In this conference, we had 91 participants including 12
researchers from foreign countries. We had 39 research
presentations including 8 short talks and 12 poster
presentations.  Participants enjoyed discussions and
interactions between different fields of theoretical biology.
We have received many mails from participants that say
thanks for holding this conference. We hope that this
conference leads to a start of creation of new theoretical
bioscience in the future.

(Kyoto University, Japan)

(Pennsylvania State University, USA)

(University of Notre Dame, USA)

(Universidad Nacional Autonoma de Mexico, Mexico)
(University of Tokyo, Japan)

(University of Hong Kong, China)

(Ohio State University, USA)

(Kyushu University, Japan)

(University of Tokyo, Japan)

(University of Wales, UK)

(Riken, Kobe / Nagoya University, Japan)

(Pacific Ecoinformatics and Computational Ecology Laboratory, USA)
(National Institute for Basic Biology, Japan)

(New Jersey Institute of Technology, USA)
(University of Tokyo, Japan)

(University of Cambridge, UK)

(Stony Brook University, USA)

(Osaka University, Japan)

(Ecole des Mines de Paris, France)

- 215 -



51st NIBB conference

NATIONAL INSTITUTE FOR BASIC BIOLOGY

New Aspects of Gene Amplification-Mechanisms and Biological Function

Organizing Chair : Takehiko Kobayashi
November 5 (Sat) - 8 (Tue), 2005

Gene amplification not only results in genome
alteration, it also plays wide-ranging roles in many
biological function. In multicellular organisms, it is
observed in many stages of the life-cycle, such as
development, differentiation, senescence, and tumorgensis.
In unicellular organisms, it is one of the main strategies
for adaptation to the surroundings. Moreover, it is
well-known that gene amplification has played critical
roles in evolution.

Despite its involvement in these important biological
functions, gene amplification has not been a central focus
for discussion. One of the reasons is the mechanisms
responsible have remained elusive. In this conference,
we called researchers studying DNA recombination, DNA

Scientific topics:
Molecular Mechanism of Gene Amplification

Adaptation and Gene Amplification

Evolution and Gene Amplification

Speakers

replication, chromatin structure and evolution, and
discussed the molecular mechanisms and biological
functions of gene amplification (including maintenance
mechanism of amplified genes).

In this conference, we had ~50 participants including
11 researchers from foreign countries. There were 22
oral and 11 poster presentations. We had exciting
discussion and a lot of exchange of information.

Now, with the enormous increases in genomic
information and the rapid progression of molecular
biology, we are in a good position to look at new aspects
of gene amplification. At this point, this conference was
timely and good opportunity to develop amplification
study.

ARCANGIOLI, Benoit
BENSIMON, Aaron
DEBATISSE, Michelle
GANLEY, Austen
HERNANDEZ, Pablo
HISHIDA, Takashi
HORIUCHI, Takashi
IWASAKI, Hiroshi
JOHZUKA, Katsuki
KIKUCHI, Akihiko
KOBAYASHI, Takehiko
LOBACHEYV, Kirill
MAKI, Hisaji

ROTH, John

SASAKI, Hiroki
SCHVARTZMAN, Jorge
SHIBATA, Takehiko
SHIMIZU, Noriaki
SHORE, David

SOGO, José

STRUNNIKOYV, Alexander

TOWER, John

(Pasteur Institute, France)

(Pasteur Institute, France)

(Curie Institute, France)

(National Institute for Basic Biology, Japan)
(CSIC, Spain)

(Osaka University, Japan)

(National Institute for Basic Biology, Japan)
(Yokohama City University, Japan)
(National Institute for Basic Biology, Japan)
(Nagoya University, Japan)

(National Institute for Basic Biology, Japan)
(Georgia Institute of Technology, USA)
(Nara Institute of Science and Technology, Japan)
(University of California-Davis, USA)
(National Cancer Center Research Institute, Japan)
(CSIC, Spain)

(RIKEN Institute, Japan)

(Hiroshima University, Japan)
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(NIH, USA)

(University of Southern California, USA)
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52nd NIBB Conference
Reproductive Strategies

NATIONAL INSTITUTE FOR BASIC BIOLOGY

Organizing Chair: Motonori Hoshi (Keio University)

January 20 (Fri) - 23 (Mon), 2006

Reproduction is one of the most characteristic features
of living organisms. Essential for preserving species, this
ability to reproduce has maintained life since its
beginnings 3.8 billion years ago. For mammals, including
human beings, reproduction and sex (a mechanism for
shuffling genes) are inseparable and each individual has a
fixed sex. There exists, however, a great variety of
reproductive strategies. Some living organisms reproduce
asexually, while others use either sexual or asexual

reproduction strategies depending upon the circumstances.

Some organisms change their sex during their lifetime.

in experience from veteran scientists whose names appear
in the history of molecular biology to graduate students.
The participants engaged in intense and spirited
discussions on many aspects of sex and reproduction.
Why does sex exist? How much diversity is there among
reproductive strategies? How did such strategies evolve?
What is the biological significance of such strategies?
Discussions on these and other topics provided research
training opportunities as well as opportunities to establish
and develop friendships transcending age, experience, and
nationality.

This conference brought together participants ranging
Scientific topics:

Origin and Evolution of Sexual Reproduction
Determination and Differentiation of Sex
Germ Differentiation and Meiosis

Gamete Interactions

Allo-Recognition in Sexual Reproduction
Epigenetics

Evolution and Adaptation of Embryos and Larvae

Conflict and Competition in Sexual Reproduction

Speakers

BIRKHEAD, Tim R. (University of Sheffield, UK), DARSZON, Alberto (Universidad Nacional Autonoma de Mexico,
Mexico), DORRESTEIIN, Adriaan (University of Giessen, Germany), EPEL, David (Stanford University, USA),
EXTAVOUR, Cassandra (University of Cambridge, UK), HEINZE, Jurgen (University of Regensburg Germany),
HEYLAND, Andreas (The Whitney Laboratory for Marine Bioscience, USA), JOLY, Dominique (Centre National de la
Recherche Scientifique, France), MESELSON, Matthew (Harvard University, USA), MICHIELS, Nico (University of
Tuebingen, Germany), NIELSEN, Claus (University of Copenhagen, Denmark), NORMARK, Benjamin (University of
Massachusetts, USA), OLSSON, Mats (University of Wollongong, Australia), PRUITT, Robert E. (Purdue University,
USA), SCHARER, Lukas (University of Innsbruck, Austria), STEWART, James R. (East Tennessee State University,
USA), VACQUIER, Victor D. (University of California, San Diego, USA), WAKE, Marvalee H. (University of
California Berkeley, USA)

AIGAKI, Toshiro (Tokyo Metropolitan University, Japan), ABE, Shin-ichi (Kumamoto University, Japan), HASEBE,
Mitsuyasu (National Institute for Basic Biology, Japan), HOSHI, Motonori (Keio University, Japan), INABA, Kazuo
(Tsukuba University, Japan), ISHIKAWA, Fuyuki (Kyoto University, Japan), ISHINO, Fumitoshi (Tokyo Medical and
Dental University, Japan), IWASA, Yoh (Kyushu University, Japan), KAKUTANI, Tetsuji (National Institute of
Genetics, Japan), KISHIMOTO, Takeo (Tokyo Institute of Technology, Japan), KOBAYASHI, Ichizo (University of
Tokyo, Japan), KOBAYASHI, Kazuya (Keio University, Japan), KOBAYASHI, Satoru (National Institute for Basic
Biology, Japan), KUROIWA, Asato (Hokkaido University, Japan), MATSUI, Yasuhisa (Tohoku University, Japan),
MOHRI, Hideo (Professor Emeritus, National Institute for Basic Biology, Japan), MOROHASHI, Ken-ichirou
(National Institute for Basic Biology, Japan), NAGAHAMA, Yoshitaka (National Institute for Basic Biology, Japan),
NOCE, Toshiaki (Mitsubishi Kagaku Institute of Life Sciences, Japan), OKABE, Masaru (Osaka University, Japan),
SAWADA, Hitoshi (Nagoya University, Japan), SUNANAGA, Takeshi (Kochi University, Japan), TACHIBANA,
Kazunori (Tokyo Institute of Technology, Japan), TAKAHASHI, Yoshiko (Center for Developmental Biology, RIKEN,
Japan), YAMAMOTO, Masayuki (University of Tokyo, Japan)
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53rd NIBB Conference
Dynamic Organelles in Plants

Organizing Chair: Mikio Nishimura
June 14 (Wed) -17 (Sat), 2006

Because they spread their roots in the ground, plants
must survive in a given environment. In order to adapt,
they utilize environmental changes in the life cycle as
important signals that are necessary for their survival.
Recent studies have shown that plant cells can induce,
degenerate and differentiate their organelles to adapt to
environmental changes.

This conference provided an excellent opportunity to
review recent advances in the field of plant organelle
studies with special emphasis on their dynamics.
Thirty-three lectures were presented in five sessions,
namely 1) Differentiation and degradation, 2) Biogenesis
and protein transport, 3) Post-genome approach, 4)
Metabolic regulation and signal transduction, and 5)

NATIONAL INSTITUTE FOR BASIC BIOLOGY

researchers from overseas, participated in the conference,
which also included one plenary lecture and 89 poster
presentations.

The participants were inspired to develop their own
research on dynamic organelles. The conference was
well-timed to provide an excellent opportunity to clarify
the molecular mechanisms underling organelle dynamics
in plants.

The conference was supported by JSPS (Japanese
Society of Promotion of Science), Grant-in Aid for
Scientific Research of Priority Areas on “Organelle
Differentiation”, National Institute for Basic Biology,
Japan Plant Science Foundation and the Daiko
Foundation.

Integrated functions. Over 200 researchers, including 20

R —

Scientific topics: N L]
Differentiation and Degradation
Biogenesis and protein Transport
Post-Genome Approach
Metabolic Regulation and Signal Transduction

Integrated Functions

Speakers

BAKER, Alison (University of Leeds, UK), BRODSKY, Jeffrey (University o
John (Horticulture and Food Research Institute of NZ, New Zealand), DENECKE, Jurgen (Un1vers1ty of Leeds, UK)
DUPREE, Paul (University of Cambridge, UK), EHRHARDT, David (Carnegie Institution, USA), GREENBERG, Jean
(The University of Chicago, USA), HUANG, Anthony (University of California, USA), INOUE, Kentaro (University
of California at Davis, USA), KOROLEVA, Olga (John Innes Centre, UK), LEE, Youngsook (POSTECH, South
Korea), MITTLER, Ron (University of Nevada, USA), THIEL, Gerhard (Darmstadt University of Technology,
Germany)

ASADA, Kozi (Fukuyama University, Japan) HARA-NISHIMURA, Ikuko (Kyoto University, Japan), ISHIGURO,
Sumie (Nagoya University, Japan), MIMURA, Tetsuro (Kobe University, Japan), MORITA, Miyo (Nara Institute of
Science and Technology, Japan), NAKANO, Akihiko (The University of Tokyo, Japan), NISHIKAWA, Shuh-ichi
(Nagoya University, Japan), NISHIMURA, Mikio (National Institute for Basic Biology, Japan), NISHITANI, Kazuhiko
(Tohoku University, Japan), NISHIZAWA, Naoko K. (The University of Tokyo, Japan), OHSUMI, Yoshinori (National
Institute for Basic Biology, Japan), SAITO, Kazuki (Chiba University/ RIKEN, Japan), SAKAMOTO, Wataru
(Okayama University, Japan), SHIBATA, Daisuke (Kazusa DNA Research Institute, Japan), SHIKANAI, Toshiharu
(Kyushu University, Japan), SHIMAZAKI, Ken-ichiro (Kyushu University, Japan), SHIRASU, Ken (RIKEN, Japan),
TAKANO, Hiroyoshi (Kumamoto University, Japan), TANAKA, Kan (The University of Tokyo, Japan), UCHIMIYA,
Hirofumi (The University of Tokyo, Japan), YAMAYA, Tomoyuki (Tohoku University, Japan)
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3) International Practical Course

With the cooperation of researchers from Japan and abroad, the NIBB international
practical training course is given in a laboratory specifically prepared for the course in the
NIBB. The first course, titled "Developmental Genetics of Zebrafish and Medaka," was
held in 2007. Graduate students from various East Asian nations and areas, including
China, Hong Kong, Taiwan, and India, were provided with training in state-of-the-art

techniques for small fish research.
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The 1st NIBB International Practical Course

Developmental Genetics of
Zebrafish and Medaka

- ﬁ"* P
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http://www!nibb¥acijp/course

Supervised by:
Taisen Iguchi (NIBB)

Organized by:

Shinji Takada (NIBB), Shin-ichi Higashijima (NIPS), Koichi Kawakami (NIG),
Hitoshi Okamoto (RIKEN), Hiroyuki Takeda (Univ. Tokyo), Minoru Tanaka (NIBB)

COURSE MANUAL
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The 1st NIBB International Practical Course

Preface

Zebrafish (Danio rerio) and medaka (Oryzias latipes) are the leading vertebrate
models for the study of genetics as well as gene function in development. The combination of
lineage analysis, gene-knockout strategies, experimental manipulation of the embryo, and
genomic/bioinformatic techniques, makes it ideal for studies on the molecular control of
embryo patterning, morphogenesis and organogenesis. As you can see in this text, the course
covers basic technologies, including gene knockdown by injecting anitisense
morpholino-oligo, as well as a number of advanced techniques such as BAC homologous
recombination mediated transgenesis, genomic/bioinformatic techniques, and lineage analysis
with Kaede. The course also combines intensive laboratory training with daily lectures from

recognized experts in the field.

I hope students will learn both emerging technologies and classical techniques to
study gene function in the developing zebrafish and medaka using this text. Important
elements in this course are the informal interaction between students and course faculties and

establishment of friendship among students and faculties.

Taisen Iguchi,

National Institute for Basic Biology
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Teachers

Lecturer

The 1st NIBB International Practical Course

Higashijima, Shin-ichi

Department of Development, Differentiation and Regeneration
National Institute for Physiological Sciences

JAPAN

shigashi@nips.ac.jp

“BAC Homologous Recombination Techniques for
Zebrafish Transgenesis”

Naruse, Kiyoshi

Department of Biological Sciences
The University of Tokyo

JAPAN

naruse @biol.s.u-tokyo.ac.jp

“How to Clone Your Favorite Medaka Mutants:
Theory and Practice Using the High-Quality Medaka

Wada, Hironori

Laboratory for Developmental Gene Regulation
RIKEN Brain Science Institute

JAPAN

wada@brain.riken.jp

“Tracing Cell Lineages with Caged Fluorescein-
Conjugated Dextran™

Sampath, Karuna

Temasek Life Sciences Laboratory
National University of Singapore
SINGAPORE

karuna@tll.org.sg

“RNA Localization in Zebrafish”
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Program

The 1st NIBB International Practical Course

Monday, January 15th, 2007

10:00-10:30
10:30-11:00
11:00-12:00

13:00-18:00

Registration (Meeting Room at NIBB B1 Floor)

Opening Remarks

Lecture on exp. 1 “BAC homologous recombination techniques for
zebrafish transgenesis”

Exp. 1 (PCR for targeting DNA, Purification and precipitation of
targeting DNA)

Tuesday, January 16th, 2007

09:00-11:00
11:00-12:00

13:00-15:00
15:00-18:00

Exp. 1 (Demonstration of injection)
Exp. 1 (Agarose gel electrophoresis of the purified DNA)

Exp. 1 (Homologus recombination and transformation)
Lecture on exp. 2 “How to clone your favorite medaka mutants”

Wednesday, January 17th, 2007

09:00-12:00

13:00-16:00
16:00-17:00
17:00-18:00

Exp. 2 (PCR with the balked samples by M markers, electrosoresis and
determination of candidate LG)

Exp. 2 continued
Exp. 1 (Colony Picking up)
Evening Lecture I (S. Takada)

Thursday, January 18th, 2007

09:00-12:00

13:00-17:00

17:00-18:00

Exp. 1 (PCR for Checking) and Exp. 2 (Determination of the map
position of the mutant locus and the most adjacent DNA markers of the
mutant locus)

Exp. 2 (Identification of responsible region of mutant phenotype on the

medaka draft genome)
Evening Lecture II (T. Iguchi)
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The 1st NIBB International Practical Course

Friday, January 19th, 2007

09:00-12:00 Exp. 1 (BAC Injection into cytoplasm of zebrafish embryos)

13:00-17:30 Exp. 2 (Narrowing down the responsible region with DNA markers and
identification mutation site by DNA sequencing)

17:30-18:30 Evening Lecture III (H. Takeda)

Saturday, January 20th, 2007
Lab is open for participants.
09:00-17:00 Exp. 1 (Injection and observation)

Sunday, January 21st, 2007
Lab is closed.

Monday. January 22nd, 2007

09:00-10:00 Lecture on exp. 3 “Tracing cell lineages with a fluorescent protein
Kaede”

10:00-12:00 Exp. 3 (Kaede injection into zebrafish embryos)

13:00-17:00 Exp. 3 (UV Irradiation)

17:00-18:00 Evening Lecture III (Y. Nagahama)

Tuesday, January 23rd, 2007

09:00-12:00 Exp. 3 (Observation of injected embryos under Microscopes)
13:00-16:00 Exp. 3 continued (Observation under Microscopes)
16:00-17:30 NIBB Seminar (K. Sampath)

Wednesday, January 24th, 2007

09:00-11:50 Lecture (K. Sampath)
11:50-12:00 Closing Remarks
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The 1st NIBB International Practical Course

@ Lecture

Wednesday. January 24th, 2007

Sampath, Karuna (National University of Singapore)

“RNA Localization in Zebrafish

@ Evening Lectures

Wednesday. January 17th, 2007

Takada, Shinji (NIBB)

“Forward and Reverse Genetic Approaches for Understanding
Somite Segmentation

Thursday, January 18th. 2007

Iguchi, Taisen (NIBB)

“Endocrine Disruption of Aquatic Vertebrates “

Friday. January 19th, 2007

Takeda, Hiroyuki (The University of Tokyo)

“The Analysis of Vertebrate Organogenesis Using Medaka
Developmental Mutants “

Monday. January 22nd, 2007

Nagahama, Yoshitaka (NIBB)

“Molecular Mechanisms of Sex Determination/Differentiation and
Gametogenesis in Fish “
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4) Bio Resources

The National BioResource Project (NBRP) is a national project for the systematic
accumulation, storage, and supply system of nationally recognized bio resources
(experimental animals and plants, cells, DNA, and other genetic resources), which are
widely used as materials in life science research. To promote this national project, the
NIBB has been appointed as a research center for research on ""Medaka (Oryzias latipes)"
whose usefulness as a vertebrate model was first demonstrated in Japan. The usability of
Medaka as a research material in biology has drawn increasing attention since its full
genome sequence recently became available. The NIBB also works as a sub-center for this
national project for research on Japanese morning glory and Zebrafish. In addition, the
NIBB provides databases containing research data on Physcomitrella patens (moss),
Daphnia, Xenopus laevis, plant cell organelles, bacterial genomes, and gene expressions in

the brain.
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National BioResource Project

g MEDAKA

Center - National Institute for Basic Biology -

1. Background:

Medaka, Oryzias latipes (Order Beloniformes), is a small, egg-laying freshwater teleost
fish found in the brooks and rice paddies of China, Korea and Japan. This fish has been
developed as a research material (Aida, T., 1921; Yamamoto, T., 1953; For reviews see
Shima, A. and Mitani, H., 2004; Naruse K., et al 2004; Furutani-Seiki, M. and Wittbrodt
J., 2004) in Japan and is now widely used in various research fields including biology,
medical science and environmental science. Furthermore, a large scale ENU mutagenesis
screening has been performed and identified more than 300 mutants with defects in
organogenesis. A draft level genome sequence and more than 30,000 unique gene/EST
sequences (DFCI Medaka Gene Index) and BAC/Fosmid clones are available. Medaka has
the largest genetic variation (an average of 4%) in vertebrate species so far and these
variations are clearly correlated with geographical distribution. This is a distinctive
characteristic compared with other model vertebrates like zebrafish. Furthermore, several
inbred strains which represent each regional population have also been established.

Alternative vertebrate models with these features are not available.

Comparative genomic study among medaka and other vertebrates clearly showed that
the synteny among teleosts was strongly conserved on the chromosomal level and even
between the teleosts and mammals, and that they shared many common genomic features
including the mechanism of development and organogenesis and gene expression
machineries. From the evolutionary point of view, the molecular phylogenetic analysis of
the natural population of medaka and medaka-related species allows for new perspectives
of the natural environment of East and South-East Asia and the establishment of fish

fauna in Asia.
Along with the development and collection of strains, several methods related to embryo
manipulation and gene manipulation including the generation of transgenics and

visualization technology with single cell level have also been developed.

Thus, all of these unique features have allowed medaka to be established as the

representative '""'model vertebrate" system for analyzing a variety of biological phenomena.
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PURPOSES

In the second term of National BioResource Project (NBRP) Medaka, three
organizations - the National Institute for Basic Biology (Core Institute), Niigata University,
and the National Institute of Radiological Sciences - were appointed at the 2006 meeting
( NBRP genetic resources committee for medaka ) to efficiently provide, maintain and
collect living and frozen medaka resources and the integrated information on medaka

with the goal of facilitating and enhancing the use of medaka as a model organism.

The living resources include standard strains, wild stocks, inbred strains,
medaka-related species and spontaneous and induced mutants. In addition to these live
resources, the BAC/Fosmid clones will be provided, which cover 90 % of medaka genome
and over 15,000 non-redundant EST clones. NBRP Medaka serves to develop, support and
update the latest genetic and biological information, including genomic data (genome

sequences, transcription initiation site (TSS) and predicated genes).

Thus, NBRP Medaka is aiming to establish a first rate biological resource with the

highest possible levels of accessibility and ease of use .

2. Organization:

Review committee

National Institute for Basic Biology
O
‘3" Standard strains Natural mutants
=
0] Induced mutants of
= See-through medaka ardGearroal 7
Transgenic strains mesodermal organs
m - -
g. Niigata Univ. Natl.Inst.Rad
P, Wild populations s )
3 related species Inbred stains
@
Database Information
NBRPMedaka Medaka WebBook
Shigen Medaka Atlas
Medaka Genome Short course for sperm
cryopreservation
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Available Resources

Wild populations: 66
Related species: 17
Inbred strains: 10
Mutants: 357
Transgenic: 14

http://www.nbrp.jp/index.jsp

Hd-rR inbred _ HNI inbred
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5) Okazaki Biology Conferences

The NIBB holds Okazaki Biology Conferences (OBC) that, under the endorsement of the
Union of Japanese Societies for Biological Science, support the formation of international
communities in future biological research fields with the goal of identifying new research
issues in biology. Dozens of top-level researchers from Japan and abroad spend about one
week together in exhaustive discussions seeking strategies for addressing future critical
issues in biology. The past Conferences have promoted the formation of international

researcher communities.

Past OBCs:

OBC1  The Biology of Extinction January, 2004

OBC2  Terra Microbiology September, 2004

OBC3  The Biology of Extinction 2 March, 2006

OBC4  Terra Microbiology 2 September, 2006

OBCS5  Speciation and Adaptation March, 2007

OBC6  Marine Biology December, 20071) Collaborative
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A. BERNARD/CORBIS SYGMA

Humboldt University of Berlin: Germany is concerned over the global standing of such institutions.

Universities hattle for extra
funds in bid to boost quality

Quirin Schiermeier, Munich

Germany’s top universities are being asked
to compete for top-up grants from the
federal government to help them pack more
of a punch internationally.

Five winning institutions will each get
extra funding of €50 million (US$60 mil-
lion) every year for five years from 2006, in a
bold scheme designed to help them compete
on a global stage with the likes of Harvard
University and the University of Tokyo.

A competition for the money will start in
the summer, Germany’s science minister
Edelgard Bulmahn announced at a meeting
in Berlin on 26 January. She called on all of
Germany’s 100 or so research universities to
apply by setting out a plan of how they would
use the money to improve teaching and
research. The winners will be chosen next
year by a committee of German and foreign
researchers and administrators.

“We urgently need more money for
research, but we also need more quality for
our money,” Bulmahn says.

Other participants at the meeting
included Horst Stormer of Columbia
University in New York, who won the 1998
Nobel physics prize,and Chancellor Gerhard
Schréder, who said last month that Germany
must do more to promote its élite universi-
ties (see Nature427,271;2004).

The federal government has promised
€1.25billion to the competition. One option
for finding the money is to sell part of the
German central bank’s gold reserves (see
Nature427,386;2004).

In 1996, the government launched a simi-
lar competition, called BioRegio, in which
different regions of the country competed
for biotechnology funding for grants and
equipment. Policy-makers think that this
initiative had some success in strengthening
German biotechnology.

Critics argue that it will take more than a
cash competition to reform the country’s
university system. “It is not sufficient that
universities send around applications boast-
ing how well they can perform,” says Dagmar
Schipanski, science minister of the east Ger-
man state of Thuringia. She thinks it would
be better just to give the money to the DFG,
the country’s main research funding agency,
so thatall researchers could compete for it.

But Peter Gaehtgens, president of the Ger-
man Conference of University Rectors, says
heis optimistic that the competition will help
to increase the international standing of Ger-
many’s top universities. In a Chinese survey
of research universities released last month,
no German university came in the top 40.

“Fresh money is always welcome,” says
DFG president Ernst-Ludwig Winnacker.
“But it takes more than that. German univer-
sity laws still promote equality, rather than
competition for the best students and young
scientists.”

Winnacker, Gaehtgens and the heads of
several other research organizations meet
with Bulmahn later this month to hammer
out the details of the competition, and to dis-
cuss further steps that could be taken to
modernize Germany’s universities. ]

NATURE |VOL427|5 FEBRUARY 2004 | www.nature.com/nature

©2004 Nature Publishing Group
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Extinction meeting
kicks off Japan’s
plans for networking

David Cyranoski, Okazaki

East Asian researchers can sometimes feel
cut off from the merry-go-round of small
but prestigious meetings that help to
further the careers of their colleagues in
Europe and North America. Now a series
of conferences in Japan aims to give these
scientists similar benefits.

On 25-30 January, at the First
Okazaki Biology Conference, 70
researchers from 10 countries met in
the coastal city of Okazaki on Japan’s
main island to discuss the biology of
species extinction.

The conference’s organizers hope
that it is the first of what will become a
significant series, modelled loosely on the
Gordon Research Conferences held in the
United States. “There’s nothing like the
Gordon Conferences in this region,” says
Yoshitaka Nagahama, a developmental
biologist at Okazaki’s National Institute
for Basic Biology, and chair of the series.

Motoya Katsuki, the institute’s
director, who thought up the idea of
the conferences, says the plan is to bring
together “many researchers who are
climbing different sides of the same
mountain and can’t see one another”.

The extinction meeting brought
together specialists in long-term climate
modelling, the geographical distribution
of animals, and the origin and evolution
of species.

But getting Japanese researchers to
join the international networks that
serve to build new fields of research
won’t be easy: much of the meaningful
exchange at small meetings goes on
informally in conversations between
sessions. The organizers say that Japanese
researchers sometimes fade into the
background at such times, mixing mainly
with one another.

Yoh Iwasa, a theoretical biologist
at Kyushu University who helped to
organize the meeting, concedes that
“Japanese researchers are not used to
getting involved”. But he says that at the
meeting they became more vocal as the
week progressed, and he is optimistic
about the future. “This was only the
first one,” he says.

A second meeting on species
extinction is set for 2006, and Okazaki
meetings are also planned for September
to discuss organisms living in extreme
conditions, and for March next year on
reproduction. Many more could follow,
the organizers say, if the model proves
successful. ]
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The First Okazaki Biology Conference
The Biology of Extinction

NATIONAL INSTITUTE FOR BASIC BIOLOGY

Organizing Chair: Yoh lwasa (Kyushu University, Japan)
Stuart Pimm (Duke University, USA)

January 25 (Sun) - 30 (Fri), 2004

The purpose of the conference "The Biology of
Extinction" was to discuss a wide range of aspects in
biological sciences related to the extinction of species, and to
explore the possibility of forming a new research field of
basic biology centered around this theme.

On each day of the conference except for Wednesday,

long talks. The quality of all of the posters and short talks
were very high.

In summary, we believe that the meeting was successful
one. This First OBC conference gave an opportunity for
experts in different branches of biology and non-biology to
meet.

The conference was about connections. There are
connections between extinctions in the past and those in the
future, connections between our knowledge of local
populations in space and time and the general patterns of
which species are most vulnerable to extinction. The hope
of the conference was to bring together those who study
extinctions and different spatial and temporal scales. We
can provide many examples where, in doing that, the
speakers had raised the possibility for new and exciting

there were two oral sessions, one in the morning and another
in the afternoon. These sessions constituted seven sets of
papers with specific themes, each of which included three to
five speakers. The contents of these oral sessions were as
follows:

[1] Historic and prehistoric extinction.

[2] Phylogenetic approaches to extinction and the
consequences of non-random species loss.

[3] Mechanisms of maintenance of production of species work.
diversity.

[4] Populations and extinction risk.
species started with the extinction of local populations.

[S] Mechanisms of population extinction- genetical

Extinction of a

approaches.

[6] Toward developmental biology of extinction:
molecular biology of extinction enhanced by morphological
specialization.

[7]Consequence of extinction.

The Wednesday morning was a time for poster
presentations. In the Friday morning eight short talks were
presented who were selected among 40 poster presenters,

avoiding overlapping of the themes of these short talks with

Speakers

Akcakaya, Resit H. (Applied Biomathematics), Brook, Barry W. (Charles Darwin Univ.), Brooks, Thomas (Conservation
InterNatl.), Cardillo, Marcel (Imperial College London), Colegrave, Nick (Univ. of Edinburgh), Colwell, Robert K. (Univ. of
Connecticut), Cooper, Steven (South Australian Museum), Courchamp, Franck (CNRS), Dunn, Robert R. (Curtin Univ. ),
Etienne, Rampal S. (Univ. of Groningen), Flannery, Tim F. (South Australian Museum), Frankham, Richard (Macquarie Univ.
[also James Cook Univ. and Australian Museum]), Halley, John M. (Aristotle Univ. of Thessaloniki), Hanski, Ilkka A. (Univ.
of Helsinki), Helgen, Kristofer M. (Univ. of Adelaide), Inchausti, Pablo (Universite de Rennes 1 ), Jackson, Jeremy B. C.
(Univ. of California, San Diego), Jetz, Walter (Princeton Univ.), Koh, Lian Pin (Natl. Univ. of Singapore), Kunin, William E.
(Univ. of Leeds), Lande, Russell S. (Univ. California, San Diego), MacMynowski, Dena P. (Stanford Univ.), McCarthy,
Michael A. (Royal Botanic Gardens Melbourne), Naeem, Shahid (ColumbiA Univ.), Nee, Sean P. (Univ. of Edinburgh), Pimm,
Stuart L. (Duke Univ.), Purvis, Andy (Imperial College London), Roberts, Callum M. (Univ. of York), Roopnarine, Peter D.
(California Academy of Sciences), Root, Terry L.. (Stanford Univ.), Roy, Kaustuv (Univ. of California San Diego), Russell,
Gareth J. (Columbia Univ.), Saether, Bernt-Erik (Norwegian Univ. of Science and Technology), Schneider, Stephen H.
(Stanford Univ.), Shaffer, Bradley H. (Univ. of California, Davis), Sodhi, Navjot S. (Natl. Univ. of Singapore), Strecker,
Ulrike (Univ. of Hamburg, Zool. Institute and Zool. Museum), Thomas, Chris (Univ. of Leeds), Voss, Stephen R. (Univ. of
Kentucky), Vrijenhoek, Robert C. (Monterey Bay Aquarium Research Institute), Weisrock, David W. (Univ. of Kentucky),
Wilcox, Chris (The Ecology Centre), Wilkens, Horst (Univ. of Hamburg)

Chiba, Satoshi (Tohoku Univ.), Eda, Masaki (The Univ. of Tokyo), Hakoyama, Hiroshi (Natl. Research Institute of Fisheries
Science), Hasebe, Mitsuyasu (Natl. Institute for Basic Biology), Ikeda, Hiroaki (Natl. Institute for Agro-Environmental
Sciences), Ishihama, Fumiko (Univ. of Tokyo), Iwasa, Yoh (Kyushu Univ.), Kawata, Masakado (Graduate School of Life
Scienes, Tohoku Univ.), Masuda, Michiko (Nagoya Institute of Technology), Matsuda, Hiroyuki (Yokohama Natl. Univ.),
Mochizuki, Atsushi. (Natl. Institute for Basic Biology), Natuhara, Yoshihiro (Osaka Prefecture Univ.), Ota, Hidetoshi (Univ.
of the Ryukyus), Shimada, Masakazu (Univ. of Tokyo), Tainaka, Kei-ichi (Shizuoka Univ.), Takahashi, Kazuhiko (Natl.
Institute for Basic Biology), Tanaka, Yoshinari (Chuo Univ.), Tomimatsu, Hiroshi (Hokkaido Univ.), Tsuji, Nobuyuki (Natl.
Institute for Environmental Studies), Washitani, Izumi (Institute of Agricultural and Life Sciences, The Univ. of Tokyo),
Yahara, Tetsukazu (Kyushu Univ.), Yokomizo, Hiroyuki (Kyushu Univ.)

- 238 -



NATIONAL INSTITUTE FOR BASIC BIOLOGY

The Second Okazaki Biology Conference

Terra Microbiology

Organizing Chair: Masayuki Ohmori (Saitama University, Japan)
James M. Tiedje (Michigan State University, USA)

September 26 (Sun) — 30 (Thu), 2004

The purpose of the conference "Terra microbiology"
was to discuss a wide rage of aspects in biological
sciences related to structure, function and ecology of
microorganisms in terrestrial habitat. Not only scientists
who have strong backgrounds in microbiology and
molecular biology but also those who work more on
environmental sciences and geology presented various
aspects and foresights to cover vast area in Terra
Microbiology.

There were 32 oral talks, 2 keynote lectures and posters.
Posters were presented all through the meeting and
special time was provided for poster presentation.

From 10 different countries, 53 scientists participated
to this conference (U.S.A., 10; Germany, 3; Switzerland,
3; China, 1; New Zealand,l; Norway, 1; Singapore, 1;
Swden,1; UK.,1; Japan, 31). The half of the members
consists of established scientists and the rest consists of
very young scientists selected for this meeting. All
participants discussed on the subjects reported in the
sessions earnestly day and night, even in an open-yard hot
spring. At last, we agreed to continue this activity in
future. The purpose of the next meeting will be to reveal
the structure and function of bacterial community from
new molecular biological aspects.

Scientific sessions:
Session 1: Environmental Constraints and Evolutionary Diversity

e

Prof. Kenji Kato, Shizuoka Univ., Japan

Prof. Joseph L. Kirschvink, CalTech., USA

Session 2: Biogeochemical Cycling and Terra Formation
Prof. Hiroyuki Ohta, Ibaraki Univ., Japan

Prof. Vigdis Torsvik (University of Bergen, Norway)
Session 3: Symbiosis and Interactions

Dr. Masanori Saito, Nat'1 Inst. Agro-Environ. Sci, Japan
Prof. Bengt Soderstrom, Lund Univ., Sweden

Session 4: Novel Approaches for Microbial Systems
Prof. Kiwamu Minamisawa, Tohoku Univ., Japan

Prof. Eugene L. Madsen (Cornell University, USA)

Speakers

Allen, Eric E. (University of California, Berkeley), Arp, Daniel J. (Oregon State University), Broughton, William (Universite
de Geneve), Engel, Annette Summers (Louisiana State University), Gorbushina, Anna A. (Carl v. Ossietzky University),
Hennecke, Hauke (Institute of Microbiology, ETH), King, Gary M. (University of Maine), Kirshchvink, Joseph L.
(California Institute of Technology), Koch, Alexander M. (University of Lausanne), Lake, James A. (University of California,
Los Angeles), Liu, Shuang-Jiang (Institute of Microbiology Chinese Academy of Sciences), Liu, Wen-Tso (National
University of Singapore), Madsen, Eugene L. (Cornell University), Murray, Alison (Desert Research Institute), Neu, Thomas
R. (UFZ Centre for Environmental Research), Olsen, Gary J. (University of Illinois at Urbana-Champaign), Rainey, Paul (The
University of Auckland), Soderstrom, Bengt (Lund University), Tiedje, James M (Michigan State University), Torsvik, Vigdis
(University of Bergen), Treusch, Alexander H. (Darmstadt University of Technology), Whiteley, Andrew S. (Centre for
Ecology and Hydrology)

Fukatsu, Takema (National Institute of Advanced Industrial Science and Technology), Fukui, Manabu (Tokyo Metropolitan
University), Hayatsu, Masahito (Shizuoka University), Hiraishi, Akira (Toyohashi University of Technology), Inagaki, Fumio
(Japan Agency for Marine-Earth Science and Technology), Kakegawa, Takeshi (Tohoku University), Katayama, Yoko (Tokyo
University of Agriculture and Technology), Kato, Kenji (Shizuoka University), Kimura, Hiroyuki (Shizuoka University),
Kuga, Yukari (Shinshu University), Kurokawa, Ken (Nara Institute of Science and Technology), Minamisawa, Kiwamu
(Tohoku University), Mochizuki, Atushi (National Institute for Basic Biology), Nanba, Kenji (The University of Tokyo),
Nomura, Nobuhiko (University of Tsukuba), Ohkuma, Moriya (RIKEN), Ohmori, Masayuki (Saitama University), Ohta,
Hiroyuki (Ibaraki University), Okabe, Satoshi (Hokkaido University), Saeki, Kazuhiko (Osaka University), Saito, Masanori
(National Institute for Agro-Environmental Sciences), Sasaki, Mayumi (National Institute of Advanced Industrial Science and
Technology), Sekiguchi, Yuji (National Institute of Advanced Industrial Science and Technology), Senoo, Keishi (The
University of Tokyo), Suwa, Yuichi (National Institute of Advanced Industrial Science and Technology), Tsuda, Masataka
(Tohoku University), Wada, Minoru (The University of Tokyo), Yasuta, Tsuyoshi (National Institute of Technology and
Evaluation), Yoshimura, Jin (Shizuoka University)

- 239 -



The Third Okazaki Biology Conference
The Biology of Extinction 2

NATIONAL INSTITUTE FOR BASIC BIOLOGY

Organizing Chair: Tetsukazu Yahara (Kyushu University, Japan)
Callum Roberts (University of York, USA)

March 12 (Sun) — 17 (Fri), 2006

Extinction and speciation are two key processes that
contributed to the formation of global patterns of
biodiversity. Extinction is, therefore, a natural process.
On the other hand, increasing human influence upon
global ecosystems is accelerating species extinction.
How does extinction occur? How do natural and
anthropogenic factors interact upon extinction? What
consequences are to be expected following mass
extinction? These are critical questions from both basic
and applied standpoints.

The purpose of the conference "The Biology of
Extinction 2" was to discuss these questions by following
up progress in biological sciences related to the extinction
of species since the first OBC “The Biology of
Extinction” in 2004. The goal of this series of
conferences was to explore the possibility of forming a
new research field of basic biology centered on the theme
of extinction.

We invited nine non-Japanese and five Japanese
researchers to attend the first OBC conference and they
made significant contributions to its success. In addition,
we invited ten new members in order to broaden our

There were two oral sessions, one in the morning and
one in the afternoon, on each day of the conference,
excepting Wednesday. These sessions constituted seven
sets of papers with specific themes, each of which
included three or four speakers. Wednesday afternoon was
a time for poster presentations. On Friday morning,
eight short talks were given by presenters selected from
among the poster presenters. The quality of all of the
posters and short talks was very high.

In the seven sessions listed below, we identified some
critical progress in our understanding of extinction
proneness, the dynamics of extinction, speciation and
migration, climatic change effects upon extinction, the
role of human psychology upon anthropogenic extinction,
and other issues. After the sessions, we had a general
discussion about how extinction biology can be developed
and synthesized. All of the participants were enthusiastic
about participating in the birth of a new research field.

In conclusion, we believe that the meeting was a
successful one. This third OBC conference provided an

opportunity for experts in different branches of biology to
meet and interact productively.

perspectives and stimulate discussion.
Scientific topics:

Historic and Prehistoric Extinctions

Patterns and Genetics of Extinction

Population Perspectives for Extinctions
Community Perspectives for Extinction

Invasion and Extinction

Climate Change, Extinction and Management
Toward an Integrated Understanding of Extinction

Speakers

ARAUJO, Mlguel B. (MNCN, Spain), BIELBY, Jon i~. (LLIPCLIal CULICEC LULIUULL, UIN ), DINALDLLIAYY, CUICY J. A,
(Charles Darwin Univ., Australia), BROOK, Barry W. (Charles Darwin Univ., Australia), CALEY, Julian (AIMS,
Australia), COURCHAMP, Franck (CNRS, France), DUFFY, David C. (Univ. Hawaii Manoa, USA), FRANKHAM,
Richard (Macquarie Univ., Australia), GOLDBERG, Emma E. (Univ. California, San Diego, USA), HALLEY, John M.
(Aristotle Univ. Thessaloniki, Greece), HAMER, Keith C. (Univ. Leeds, UK), HANSKI, Ilkka (Univ. Helsinki, Finland),
HARRISON, Ian J. (AMNH, USA), HASTINGS, Alan (Univ. California, Davis, USA), HUME, Julian P. (Natural
History Museum, England), JACKSON, Jeremy B. C. (Univ. California, San Diego, USA), JETZ, Walter (Univ.
California, San Diego, USA), KOH, Lian Pin (Princeton Univ., USA), LANDE, Russell (Univ. California, San Diego,
USA), MARTINEZ-MEYER, Enrique (UNAM, Mexico), OLSON, Storrs L. (Smithsonian Inst., NMNH, USA),
ORME, David (Imperial College London, UK), PURVIS, Andy (Imperial College London, UK), RIPA, Jorgen (Lund
Univ., Sweden), ROBERTS, Callum (Univ. York, USA), SALA, Enric (CMBC, USA), SEKERCIOGLU, Cagan H.
(Stanford Univ., USA), SHAFFER, H. Bradley (Univ. California, Davis, USA), SODHI, Navjot S. (National Univ.
Singapore, Singapore), STIASSNY, Melanie L. (AMNH, USA), VIE, Jean-Christophe (IUCN, Switzerland),
WILMERS, Christopher C, (Univ. California, Davis, USA)

HAKOYAMA, Hiroshi (NRIFS, Japan), ISHIHAMA, Fumiko (NIES, Japan), IWASA, Yoh (Kyushu Univ., Japan),
KUDO, Gaku (Hokkaido Univ., Japan), MASUDA, Michiko (NIT, Japan), MATSUDA, Hiroyuki (Yokohama National
Univ., Japan), NATUHARA, Yosihiro (Osaka Pref. Univ., Japan), OTA, Hidetoshi, (Univ. Ryukyus, Japan),
TAKAGAWA, Shinichi (Univ. Tokyo, Japan), TAKENAKA, Akio (NIES, Japan), TANAKA, Yoshinari (Chuo Univ.,
Japan), TOKITA, Kei (Osaka Univ., Japan), TOMIMATSU, Hiroshi (TMU, Japan), WASHITANI, Izumi (Univ. Tokyo,
Japan), YAHARA, Tetsukazu (Kyushu Univ., Japan), YOKOMIZO, Hiroyuki (Kyushu Univ., Japan)
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The Fourth Okazaki Biology Conference

Terra Microbiology 2

NATIONAL INSTITUTE FOR BASIC BIOLOGY

Organizing Chair: Kenji Kato (Shizuoka University, Japan)
Daniel J. Arp (Oregon State University, USA)

September 10 (Sun) — 15 (Fri), 2006

The conference was held at the Okazaki Conference
Center and was attended by 54 invited participants from
the USA (11), the UK (3), Switzerland (2), the
Netherlands (2), Australia (2), Singapore (2), Germany (1),
China (1), New Zealand (1) and Japan (29). Inspired by
the achievements of the previous conference, the “Terra
Microbiology 2” conference was organized with the
intention of embodying the results of the conference more
directly by initiating several cooperative research
programs. A fast developing field of the research on
nitrogen metabolism from both metabolic sequence and
genome analysis was focused on during Session 1.
Session 2 and Session 3 focused on other important

Scientific topics:

aspects of microbial ecology.

Session 1: Bio-geochemical cycling and microbial
function.

Session 2: Gene hopping among microbes, from
clinical and environmental evidence to the evolution of
life.

Session 3: Bacterial cross talk.

In addition to the intensive discussions, the conference
included two keynote lectures, 30 oral presentations, and
27 poster presentations. The development of

meta-genomics was one of the principle topics of
discussion during the conference.

Bio-Geochemical Cycling and Microbial Functions

Gene Hopping Among Microbes
-From Clinical and Environmental Evidences to
Evolution of Life -

Bacterial Cross Talk

Speakers

AMINOV, Rustam (The Rowett Research Institute, UK), ARP, Daniel J. (Oregon State University, USA), BARKAY,
Tamar (Rutgers University, USA), BAUER, Wolfgang D. (University of California, USA), EBERL, Leo (University of
Zurich, Switzerland), GU, Ji-Dong (The University of Hong Kong, PR China), HENNECKE, Hauke H. (ETH,
Switzerland), HETTICH, Robert L. (Oak Ridge National Laboratory, USA), KJELLEBERG, Staffan L. (The University
of New South Wales, Australia), KLOTZ, Martin G. (University of Louisville, USA), LAANBROEK, Hendrikus J.
(Netherlands Institute of Ecology, The Netherlands), LIU, Wen-Tso (National University of Singapore, Singapore),
MURRELL, Colin (University of Warwick, UK), RAINEY, Paul B. (University of Auckland, New Zealand), RIVERA,
Maria C. (University of California Los Angeles, USA), ROHWER, Forest (San Diego State University, USA),
SALMOND, George P. C. (University of Cambridge, UK), SCHUSTER, Stephan C. (Penn State University, USA),
SMALLA, Kornelia (Federal Biological Research Centre for Agriculture and Forestry, Germany), SOBECKY, Patricia
A. (Georgia Institute of Technology, USA), SPIRO, Stephen (University of Texas at Dallas, USA), STROUS, Marc
(Radboud University Nijmegen, The Netherlands), TIEDJE, James M. (Michigan State University, USA), ZHANG,
Lian-Hui (Institute of Molecular and Cell Biology, Singapore), ZHOU, Jizhong (Institute for Environmental Genomics,
USA)

ARITA, Masanori (The University of Tokyo, Japan), EDA, Shima (Tohoku University, Japan), FUIIWARA-NAGATA,
Erina (Kinki University, Japan), IKEDA, Tsukasa (Utsunomiya University, Japan), KAMAGATA, Yoichi (National
Institute of Advanced Industrial Science and Technology (AIST), Japan), KATAYAMA, Yoko (Tokyo University of
Agriculture and Technology, Japan), KATO, Kenji (Shizuoka University, Japan), KATO, Junichi (Hiroshima University,
Japan), KAWARABAYASI, Yutaka (National Institute of Advanced Industrial Science and Technology (AIST), Japan),
KOBA, Keisuke (Tokyo Institute of Technology, Japan), KUGA, Yukari (Shinshu University, Japan), MINAMISAWA,
Kiwamu (Tohoku University, Japan), MIYASHITA, Hideaki (Kyoto University, Japan), MORISAKI, Hisao
(Ritsumeikan University, Japan), NANBA, Kenji (Fukushima University, Japan), NASU, Masao (Osaka University,
Japan), OHTA, Hiroyuki (Ibaraki University, College of Agriculture, Japan), OHTOMO, Ryo (National Institute of
Livestock and Grassland Science, Japan), OKABE, Satoshi (Hokkaido University, Japan), SAITO, Masanori (National
Institute for Agro-Environmental Sciences, Japan), SENOO, Keishi (The University of Tokyo, Japan), SHOUN,
Hirofumi (The University of Tokyo, Japan), SUNAMURA, Michinari (The University of Tokyo, Japan), SUWA, Yuichi
(National Institute of Advanced Industrial Science and Technology (AIST), Japan), SUZUKI, Satoru (Ehime University,
Japan), TAKAI, Ken (Japan Agency for Marine-Earth Science & Technology, Japan), UCHIYAMA, Ikuo (National
Institute for Basic Biology, Japan), WADA, Minoru (The University of Tokyo, Japan), YOSHINAGA, Ikuo (Graduate
School of Agriculture, Kyoto University, Japan), OHMORI, Masayuki (Saitama University, Japan)

- 241 -



The Fifth Okazaki Biology Conference
Speciation and Adaptation

NATIONAL INSTITUTE FOR BASIC BIOLOGY

-Ecological Genomics of Model Organisms and Beyond-

Organizing Chair: Kentaro Shimizu (University of Zurich, Switzerland)
lan Dworkin (North Carolina State University, USA)

March 11 (Sun) — 16 (Fri), 2007

With the advent and widespread use of genomic tools,
it is clear that the study of evolutionary genetics is
undergoing a  transformation. To promote the
advancement and synthesis of the various fields of
evolutionary and ecological genomics, the 5th Okazaki
Biological Conference was held in March of 2007. The
conference began with a social function to welcome 70
scientists from 10 countries and was followed by Plenary
Lectures at the National Institute for Basic Biology
(NIBB). Following the plenary lectures, the participants
moved to Yamaha Resort Tsumagoi, where the scientists
had opportunities to share their work during the oral
platform sessions, in addition to poster sessions by many
additional young scientists. The talks represented a broad
overview of current areas of active research in ecological
and evolutionary genomics, including studies of
adaptation, speciation, domestication, genome duplication,

co-evolution, canalization and theoretical population
genetics.

The real goal of such an intimate meeting was to
encourage interaction between leading researchers and to
facilitate interactions between scientists using different
approaches but asking related questions and using similar
model systems.. We believe that it is only when
apparently disparate aspects of biology are integrated that
we can hope to make real progress in our understanding
of evolutionary mechanisms. During the conference,
therefore, there was plenty of time for discussions on each
of these subjects, both formally after each session with a
panel discussion as well as more informally during social
events and meals. The feedback from the participants on
all aspects of the conference, including the scientific
discussions, opportunities for developing new contacts,
and the help of the supporting staff, was very positive.

Scientific sessions:

1. Adaptive evolution

2. Genetics of speciation

3. Genome duplication and epigenetics
4. Artificial selection in domestication
5. Canalization, robustness and
hidden genetic variation

6. Theory

7. Coevolution

Invited Speakers

AGUADE, Montserrat (Univ. Barcelona, Spain), ARAKI, Hitoshi (Oregon State Univ., USA), BARBASH, Daniel
(Cornell Univ., USA), BRYSTING, Anne (Univ. Oslo, Norway), CAICEDO, Ana (Univ. Massachusetts, USA),
COMAL, Luca (UC Davis, USA), COOP, Graham (Univ. Chicago, USA), DWORKIN, Ian (North Carolina State Univ.,
USA), FELIX, Marie-Anne (Institut Jacques Monod, France), GROSSNIKLAUS, Ueli (Univ. Zurich, Switzerland),
HERMISSON, Joachim (Univ. Munich, Germany), HIRATE, Yoshikazu (Fred Hutchinson Cancer Research Center,
USA), HOEKSTRA, Hopi (Harvard Univ., USA), IGIC, Boris (Univ. Illinois, Chicago, USA), KANAOKA, Masahiro
(Univ. Washington, USA), KOBAYASHI, Yasushi (MPI for Developmental Biology, Germany), KUITTINEN, Helmi
(Univ. Oulu, Finland), LAWTON-RAUH, Amy (Clemson Univ., USA), MABLE, Barbara (Univ. of Glasgow, UK),
MACHADO, Carlos (Univ. Arizona, USA), OLSEN, Kenneth (Washington Univ., St. Louis, USA), PURUGGANAN,
Michael (New York Univ., USA), RESCH, Alissa (NCBI, USA), RUTHERFORD, Suzannah (Fred Hutchinson Cancer
Research Center, USA), SHIMIZU, Kentaro (Univ. Zurich, Switzerland), SHIMIZU-INATSUGI, Rie (Univ. Zurich,
Switzerland), SHUSTER, Stephen (Northern Arizona Univ.,, USA), SIEGAL, Mark (New York Univ., USA),
STEPHAN, Wolfgang (Univ. Munich, Germany), TANAKA, Kenta (Univ. Sheffield, UK), TIAN, Dacheng (Nanjing
Univ., China), TSIANTIS, Miltos (Univ. Oxford, UK), VERGEER, Philippine (Univ. Leeds, UK), WIDMER, Alex
(ETH Zurich, Switzerland), YANG, Hsiao-Pei (Cornell Univ., USA)

FUKATSU, Takema (AIST, Japan), HARUSHIMA, Yoshiaki (NIG, Japan), HASEBE, Mitsuyasu (NIBB, Japan),
INNAN, Hideki (SOKENDALI, Japan), ISHIKAWA, Ryuji (Hirosaki Univ., Japan), IZAWA, Takeshi (NIAS, Japan),
KUDOH, Hiroshi (Kobe Univ., Japan), MOCHIZUKI, Atsushi (NIBB, Japan), OKADA, Kiyotaka (Kyoto Univ.,
Japan), TAJIMA, Fumio (Univ. Tokyo, Japan), TAKAHASHI, Aya (NIG, Japan), TSUKAYA, Hirokazu (Univ. Tokyo,
Japan), TSUMURA, Yoshihiko (FFRPI, Japan), YAHARA, Tetsukazu (Kyushu Univ., Japan)
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The Sixth Okazaki Biology Conference
Marine Biology

NATIONAL INSTITUTE FOR BASIC BIOLOGY

Organizing Chair: Noriyuki Satoh (Kyoto University, Japan)
Billie J. Swalla (University of Washington, USA)
Don R. Levitan (Florida State University, USA)

December 2 (Sun) — 8 (Sat), 2007

We conceived this conference in order to bring together
Marine Scientists from across the globe to discuss
approaches to research in Marine Sciences. Most Marine
Science is carried out at Marine Biological Laboratories,
so we invited a number of Marine Laboratory Directors
from Canada, France, Italy, Norway, Sweden and Japan to
get an idea of what sort of studies are being conducted
globally. Marine Biology covers an enormous number of
research topics and we endeavored to bring together
researchers in all of the main fields: reproductive biology,
evolution and development, neurobiology, marine
fungi/algae, marine genomics, behavior, ecology and
conservation biology. This diverse group of speakers is
united by their research on marine systems and the fact
that they are internationally known for the quality of their
research. We expected this group of brilliant leading
Marine Scientists to find much in common to share about
research techniques, approaches and future prospects and

Scientific topics:

Reproduction

Evolution and Development
Neurobiology and Physiology
Marine Algae and Fungi
Marine Genomics

Behavior

Ecology

Speakers

were delighted to see the many positive interactions that
took place among the participants.

The diverse research presented at the OBC-6 Marine
Biology Conference showed the vast potential of the
marine environment in biological studies and highlighted
current  ecological problems that threaten the
unprecedented biodiversity and untapped knowledge in
the world’s oceans. We heard many talks about the
advances in genomics and marine exploration applied in
novel and creative ways to understanding the marine
environment and the biological organisms that live within
it. The talks described research on a wide range of life
forms from marine algae to invertebrates to vertebrates.

Towards the end of conference, it was suggested that
an academic society for Marine Biologists in Japan be
organized in the very near future. This may prove to be

one of the most important achievements of this highly
successful conference.

BERNARDI, Giorgio (Stazione Zoologica Anton Dohrn, Italy), BOYEN, Catherine (CNRS & Univ. Paris 6, France),
CHOURROUT, Daniel (Univ. Bergen, Norway), KLOAREG, Bernard (CNRS, Universit&eacute, France),
KNOWLTON, Nancy (Smithsonian Inst., USA), LEVITAN, Don R. (Florida State Univ., USA), MATZ, Mikhail V.
(Univ. Texas, Austin, USA), SARDET, Christian (CNRS UPMC, France), SPENCER, Andrew N. (Malaspina
Univ.-College, Canada), SWALLA, Billie J. (Univ. Washington, USA), THORNDYKE, Michael C. (The Royal
Swedish Academy of Sci., Sweden), VIZE, Peter D. (Univ. Calgary, Canada), WIDDER, Edith A. (Ocean Research &
Conservation Assoc., USA)

AKASAKA, Koji (Univ. Tokyo, Japan), HARADA, Yoshito (Sugashima Marine Biological Laboratory, Japan),
HIDAKA, Michio (Univ. Ryukyus, Japan), HOSHI, Motonori (Open Univ., Japan), INABA, Kazuo (Univ. Tsukuba,
Japan), KIYOMOTO, Masato (Ochanomizu Univ., Japan), KUSAKABE, Takehiro G. (Univ. Hyogo, Japan),
NAKAMURA, Masaru (Univ. Ryukyus, Japan), NARUSE, Kiyoshi (NIBB, Japan), NOZAKI, Masumi (Niigata Univ.,
Japan), OKAMURA, Yasushi (Okazaki Inst. Integrative Biosci., Japan), OTA, Kinya G. (RIKEN CDB, Japan), SAGA,
Naotsune (Hokkaido Univ., Japan), SAKAMOTO, Tatsuya (Okayama Univ., Japan), SATO, Katsufumi (Univ. Tokyo,
Japan), SATOH, Nori (Kyoto Univ., Japan), SAWADA, Hitoshi (Nagoya Univ., Japan), TAKEI, Yoshio (Univ. Tokyo,
Japan), TSUKAMOTO, Katsumi (Univ. Tokyo, Japan), UEDA, Hiroshi (Hokkaido Univ., Japan), UENO, Naoto (NIBB,
Japan), YASUI, Kinya (Hiroshima Univ., Japan)
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