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I am writing to evaluate the research accomplishments of Prof. Naoto Ueno at the NIBB in

Okasaki/Japan over the past 10 years. Prof. Ueno is a well-known and highly respected
member of the Developmental Biology community worldwide. He not only serves as a
manager of the Division of Morphogenesis at NIBB, but also as a President of the Japanese
Society of Developmental Biology, underlining his outstanding scientific and

organizational skills.

Over the past 10 years, Prof. Ueno published various well-accepted and influential studies
in prestigious journals. In particular, his more recent work at the interface to Biomechanics

provided novel and decisive insight into the molecular, cellular and biophysical
mechanisms underlying neural tube closure in Xenopus. Moreover, the recent identification
of a novel plasma membrane structure associated to centrosomes in the ascidian embryo
revealed an exciting new mechanism contributing to cell division orientation during early

development.

One of the remarkable features of Prof. Ueno is his unique ability to productively work
with various different model organisms, ranging from mice to ascidians. Usually,
Developmental Biologists focus on one model organism, as acquiring all necessary
technical expertise to work with a model organism constitutes a rather challenging task.
Prof. Ueno has demonstrated that he can perform quite sophisticated imaging and
biophysical experiments, such as ultraviolet laser ablation, on different model organisms, a
rather formidable achievement given the amount of work required to adapt those techniques
to the specific requirements of those organisms. This allowed him to compare findings
between different organisms and identify evolutionary conservation and change between

them.

Prof. Ueno has not only published in prestigious journals, but also presented his findings at
various conferences and symposia. His presentations are immaculate, and he belongs to the
best Japanese speakers to which I have listened so far. Prof. Ueno is extremely well
connected within the Developmental Biology community, as evidenced by his
co-authorship on various collaborative studies. In particular within Japan, but also

worldwide, Prof. Ueno has established a highly productive network of collaborations,



allowing him to have access to a wide range of cutting-edge techniques and methods for his

own research.

The research of Prof. Ueno is entirely curiosity-driven, an increasingly rare feature in times
where in many countries translational and applied research becomes mandatory. This is not
solely a consequence of generous funding by the NIBB, but also a remarkable achievement
by Prof. Ueno himself of not getting distracted by funding opportunities and commercial

enterprises, but, instead, continuing excellent basic research with the funding available.

Collectively, Prof. Ueno has done excellent research over the past ten years, as evidenced
by multiple very well-received publications in prestigious journals. He undoubtedly

belongs to the best Japanese Developmental Biologists of which I am aware.
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Summary by the Director General of NIBB

Professor Naoto Ueno became a professor of the Division of Morphogenesis
of the National Institute for Basic Biology (NIBB) in 1997 and has conducted
research and education centering on the molecular mechanisms of
morphogenesis, which involve extracellular signals, transcription regulators,
and cell adhesion molecules. Just before and after his commencement in
NIBB, Professor Ueno led outstanding progress in the field of developmental
biology by showing the importance of BMP signaling for dorsal-ventral
patterning. He also continued his excellent work during the present ten-year
evaluation period from April 2007 to March 2017. His achievements include
the elucidation of the mechanisms underlying neural tube closure in
Xenopus and the finding of a new filamentous membrane structure that may

regulate cell division along the anterior-posterior axis in ascidian embryos.



The outcome of his work was published as nearly fifty original papers, and
was evaluated by the three referees as bearing high academic value. During
this period, Professor Ueno also greatly contributed to academic society as a
President of the Japanese Society of Developmental Biologists, especially by
promoting international exchange in the developmental biology field. He has
been dedicated to training young researchers as a professor of SOKENDAI,
and also contributed to the management of NIBB as a Department Chair and
a Chairperson of the Advisory Committee, and above all, as the Vice-Director
General since 2014. He put forth great effort in establishing a strategy to
strengthen the research activities and the future plan of the Institute. He
also contributed to the NIBB collaborative research program by developing
the support system for bioimaging. In addition to his excellent achievements
in research, these contributions of Prof. Ueno to the education and the

management of the Institute should be highly evaluated.



1.

Achievements for 10 years at NIBB
2007-2016
Naoto Ueno, Professor

Statement of research activity in the past 10 years (3-7p)

My laboratory, Division of Morphogenesis, aims to understand the molecular and

cellular mechanisms underlying various morphogenetic events during development.
Although the division focused in the past on the signaling pathway of BMP (bone
morphogenetic proteins), one of the members of the TGF- superfamily, especially in the
dorso-ventral patterning of vertebrate embryo, our research later extended to other signaling
pathways essential for development. Furthermore, we have recently been interested in the
biological significance of physical force in morphogenesis and are attempting to understand
the importance of force in tissue remodeling, employing a variety of biomechanics-related

methods. The three major projects in the past 10 years are as follows.

1) PCP (planar cell polarity signaling) in development

The studies on the PCP signaling began in 2003 when our group demonstrated that the
vertebrate orthologue of Drosophila Prickle that controls the orientation of wing hair is
essential for Xenopus gastrulation. After the series of cell polarity- and gastrulation cell
movements-related works with Xenopus, which include the identification of a new gene
required for gastrulation (Chung et. al, Curr. Biol., 2007) fruited, we turned our interest into
the PCP signaling in mammalian. Then, we collaborated with RIKEN CDB and generated
knock-out mice of two prickle genes encoding Pricklel (Pkl) and Prickle 2 (Pk2),
respectively, expecting that the two closely related genes might have distinct functions at
different stages and different places during development, especially in organogenesis. We
found first that Pkl gene is essential for early mouse development; the deletion of mpkl
gene caused early embryonic lethality, associated with the failure of distal visceral
endoderm migration and primitive streak formation (Tao et al., Proc. Natl. Acad. Sci., USA,
2009). Based on cellular level analyses, we reasoned that apico-basal (AB) polarity of
epiblast cells was lost, which was puzzling because defects of PCP resulted in aberrant AB
polarity. Later, we have been able to show that Pk2” embryos die at E3.0-3.5, even earlier
than Pk1”” mice, without forming the blastocyst cavity and fail to maintain epithelial
integrity of trophoectoderm (Tao et al., Dev. Biol., 2012). These phenotypes were again
consistent with the loss of the AB polarity that is caused mainly by the disruption of



asymmetric redistribution of microtubule networks and improper accumulation of AB
polarity components on cell membrane during compaction. From these studies on Pk1/2
KO mice, we concluded that especially in the early phase of development, PCP pathway is
in fact essential for the establishment of AB polarity and proposed that evolutionally, the
ancestral PCP pathway may have been rather co-opted into the planar polarity regulation in
mammals.

During the course of these studies, we also had wonderful collaborations with groups
in Jowa University and demonstrated that Pk genes have evolutionary conserved functions
essential for normal neural activities and thus mutations of human Pk genes result in
neuronal dysfunctions such as autism spectrum disorders (ASDs) and seizures (Tao, H.,
Am. J. Hum. Genet., 2011, Sowers et al., Mol. Psychiatry, 2013, and Paemka et al., PLoS
One, 2013).

2) Neural tube formation

One of the evident phenotypes of PCP abnormality in vertebrates higher than
amphibian is neural tube defects (NTDs) which are often associated with spina bifida and
exencephaly. In the last eight years, having Dr. Makoto Suzuki as an assistant professor in
my laboratory and using Xenopus as a model, we have been tackling the problem of cellular
mechanisms for neural tube closure to answer to the question as to how the sheet of
neuroepithelial cell can be bent and form a tube-like structure. Cellular morphogenesis,
particularly apical constriction (AC) in which only the apical surface of the neuroepithelial
cell becomes minimized, has been known as the key event essential for the closure
(reviewed in Suzuki et al. Dev. Growth Differ., 2012). We have demonstrated that cell
elongation is also required to achieve AC, and identified microtubule-binding proteins
MIDI1/MID2 expressed in the neural plate and required for neural tube closure. We
demonstrated that they play important roles in the stabilization and bundling of microtubule
and contribute to the cell elongation which is closely linked to AC (Suzuki et al.,
Development, 2012).

Furthermore, we have been able to show that not only neural ectoderm but also
non-neural ectoderm, which itself does not give rise to neural tube, also contributes to the
closure. We have demonstrated that the oriented cell migration of non-neural ectoderm,
particularly its deep layer cells, toward the dorsal midline is necessary for the complete
neural tube closure (Morita et al., Development, 2012) and suggested that temporally and

spatially coordinated actions of AC/cell elongation and the dorsal migration of non-neural



ectoderm enable the complete closure of neural tube. In this study, we employed the
technique of laser ablation to demonstrate the presence of a tensile force on the non-neural
ectoderm.

More recently, we have shown that intracellular Ca’" transient is critical for AC of the
neural epithelial cells contributing to the neural tube. By using chemical inhibitors and a
caged ATP, we have been able to demonstrate that Ca" is necessary and sufficient for AC
and thus for neural tube closure (Suzuki et al., Development 2017). We further investigated
physiological difference of two distinct patterns of the spatio-temporally regulated Ca®"
transients visualized with a fluorescent probe GECO; one is at the single-cell scale and the
other multi-cell scale. By the collaboration with a mathematician in NIBB, we constructed
a vertex model assuming that each cell junction act as a spring, and performed a series of
simulations to examine the effect of cell constriction that occurs immediately after Ca*"
transient, and finally proposed that the single-cell scale transient has a greater overall
impact on the shrinkage of the mass of cells, namely the virtual tissue (Suzuki et al.,

Development 2017).

3) Physical force in development

Several of above-mentioned works prompted us to think of physical force in
morphogenesis during development and particularly in the last several years, we have been
studying asking when and where physical force is generated, how cells can sense the force
signal and how cells can convert the force signal into chemical signal leading to various
cellular behaviors.

We first focused on gastrulation cell movements for which extensive studies have been
carried out for clarifying molecular pathways regulating the process. In our study, we
investigated whether the cells leading axial mesoderm indeed generate a force to pull the
following mesoderm, which was previously expected from the observation that the leading
cells actively produce cell protrusions such as lamellipodia. Using a fine needle with
known spring constant placed in front of the migrating explant with the leading cell at the
front row, we have been able to show that the force is indeed generated by the moving
group of cells and the estimated magnitude ranges from 20-40 nN. We have also shown that
the removal of the force results in the abnormal morphogenesis of notochord (Hara et al.,
Dev. Biol., 2013), suggesting that the force has an indispensable role for the
morphogenesis.

Regarding to neural tube formation, we have also been carrying out a long-standing



collaboration with a mathematician in Kyoto University with engineering background. He
has employed a 3D vertex model and examined the mechanical contribution of three
cellular events namely AC, cell elongation, and the oriented cell migration. By a number of
simulations in which contribution of each parameter was differently changed, we found that
all of each event are necessary but contributes differently to the morphogenesis (Inoue et al.,
Biomech. Model Mechanobiol., 2016). Interestingly, one of his simulations has led to the
hypothesis which we have never examined experimentally. We then tested the possibility in
our hands, by experimentally manipulating one of the parameters and have been able to
prove that the hypothesis was actually correct (Inoue et al., Biomech. Model Mechanobiol.,
2016) .

In addition to the works on neural tube closure, we have done an additional study
related to physical force. During interphase of the last (11th) mitotic division of the
epidermal lineage of ascidian embryo, we found that a unique membrane structure
invaginates from the posterior to the center of the cell. We also found that the invagination
projects toward centrioles on the apical side of the nucleus and associates with one of them,
after which the nuclei and MTOC become posteriorly shifted before spindle formation. A
laser ablation experiment showed that the invagination recoils immediately after the cut
suggesting that the invagination is under tensile force and promotes the posterior
positioning of the centrosome. Finally, we showed that the orientation of the invaginations
is coupled with the polarized dynamics of centrosome movements and the orientation of
cell division. Based on these findings, we propose a model whereby this novel membrane
structure orchestrates centrosome positioning and thus the orientation of cell division axis

(Negishi et al., eLife, 2016).

2.  Perspective research

Regarding to the tissue mechanics of neural tube formation, we have obtained a
considerable amount of new knowledge, especially owing to the fruitful collaborations
with mathematicians. However, we have still not been able to integrate actual physical
parameter values into the models to comprehensively understand the cellular and tissue
dynamics of the morphogenesis. It is also true that we have not considered other factors
such as the physical contribution of basal membrane of the superficial neuroepitherial cells
which also contribute to the neural tube. In order to achieve these and collect more
information on the physical properties of tissues involved in the neural tube closure, we

first introduce the laser ablation technique by which a target cell membrane is cut by laser



and the recoiling speed and extent are measured. This will allow us to estimate the
orientation and magnitude of tensile force applied on the cell/tissue. We plan to ablate the
membrane of cells located at different positions in the neural plate along developmental
time. By this, we will be able to understand when and where the cells/tissue receive tensile
force with in the neural plate. Second, we employ atomic force microscope (AFM) to
measure stiffness of tissues undergoing neural tube closure. We have modified the
commercially available model of AFM to optimize it to relatively large objects such as
Xenopus embryo and enabled the measurement of stiffness of much broader areas
compared to subjects of conventional AFM optimized for macromolecules. We are
currently investigating the temporal and spatial changes of stiffness of neurula embryo. Our
preliminary results show that the stiffness of the neural plate increases dramatically during
the neural tube closure. We have also found that the stiffness of non-neural ectoderm is
constantly and significantly lower compared to that of the neural plate. To understand the
physical contribution of basal membrane for the morphogenesis, we also plan to surgically
remove the neural plate from different stages of the nerula embryo, flip it over and measure
the temporal change of stiffness of the basal membrane with AFM. Then, we aim to
integrate these parameters to the model to have a more accurate mechanical insight into the
neural tube formation. We are also challenging for the measurement of stiffness during AC
in neural tube closure combined with fluorescent microscopy equipped with an electric
motor stage, and setting up the dual observation system for both AFM and fluorescent live
imaging, by which we will be able to demonstrate the profile of changing stiffness during
AC and spatiotemporally correlate it with Ca®" transients.

The remaining questions regarding to physical force in development are how cells can
sense the force signals and how they interpret the signals into cellular behaviors. In order to
understand the entire force responses of cells from the earliest phase of mechanical stimuli,
we decided to introduce mass spectrometry (MS) analysis and perform
phospho-proteomics analysis, having the associate professor Dr. Noriyuki Kinoshita in my
laboratory as the chief scientist of the project. As a force application, we have chosen
centrifugation that reflects gravity. After Xenopus gastrula embryos placed on a gel are
centrifuged, they were immediately processed for protein extraction, and the supernatant
was subjected to MS analysis. Although we have identified some interesting proteins that
are specifically phosphorylated after the force application by 2D differential gel
electrophoresis (2D-DIGE) and following MS analysis, we are currently moving to extend
this approach to a more comprehensive analysis so-called ‘“shotgun proteomics” or

“data-dependent acquisition (DDA)”, in which all phosphorylated proteins are identified as



a whole in a non-biased manner. This approach is promoted by the international
collaboration with an expert in Princeton University as described below. We have started to
obtain some interesting data showing that proteins belonging to certain functional clusters
are highly and specifically phosphorylated or de-phosphorylated by the force application.
Once the pipeline of the MS analysis is optimized, we plan to further extend our analysis to
other protein modifications such as acetylation and methylation, which might provide us
another unexpected views on the epigenetic landscape responding to physical force. We
also plan to apply a similar approach to cultured cell such as ES cell or some cells with
pluripotency to understand how the gravity affects cell differentiation and behavior, and
hopefully identify key genes in the force response pathways. We believe that these
approaches, combined with bioinformatics, are promising in that we will be able to have the
entire view of force responses of cells as a network, which leads to the understanding of
how the force-responding network is developmentally formed and regulated, and can be
altered by aging or diseases, and how the force responsive pathway cross-talk with known

signaling pathways.

3. Description of other academic activities

The role as the vice-director general of the institute, includes various works such as the
planning of budget proposals, management of the office of strategic planning, coordination
of institutional administrative works with the NIBB’s umbrella organization National
Institutes of Natural Sciences (NINS), arrangement of personnel affairs, promotion of
international collaborations with foreign institutes such as EMBL (EU), Temasek Life
Science Institute (Singapore), Princeton University, etc., and so on. In the past, with the
encouragement of the former president of NINS, I took an initiative of promoting the
international collaborations with EMBL and myself organized several joint meetings on a
variety of subjects from developmental biology to systems biology in several different
countries  (http://www.nibb.ac.jp/en/interchange/embl/). More recently, with the
recommendation and financial support of NINS, I have initiated two international
collaborations with Department of Molecular Biology at Princeton University and sent Dr.
Makoto Suzuki to the laboratory of cell and developmental biology and one posdoc to the
laboratory of proteomics, respectively. This year, by my arrangement, NIBB is going to
organize the joint practical course with Princeton University on proteomics, by inviting a
professor who is an authority of proteomics with MS analysis and one senior scientist of her
laboratory.

In addition to the above-mentioned works in NIBB, I have been one of the core



members of the Grant-in-Aid for Scientific Research on Innovative Areas - Platforms for
Advanced Technologies and Research Resources "Advanced Bioimaging Support" (ABiS)
from Ministry of Education, Culture, Sport, Science, and Technology (MEXT) which
started from 2016. As I contributed to the establishment of the bioimage network in Japan
prior to the grant acquisition, I am heavily involved in the management of the platform to
which about 30 bioimaging experts from all over Japan contribute, and organizing the
platform to support scientists who holds grants form MEXT. In addition, as the PI of
bioimage analysis support section, [ am coordinating the specialists of bioimage analysis in
Japan for timely and efficient support for applicants. I am currently putting efforts to
connect the Japanese bioimaging community to European bioimaging network (EuBI) and
to further extend the connection to the global network Global Biolmaing (GBI).

I have been contributing to several academic societies. In the past, [ was the president
of International Society of Differentiation (ISD) and organized one of the bi-annual
meetings of ISD in Nara in 2010. I was also the senior editor and editorial board member of
its official journal “Differentiation” and heavily involved in the journal management for
many years.

I have been the president of the Japanese Society of Developmental Biologists (JSDB)
since 2015. As the leader of the society, I make a number of important decisions on the
administration of the society with the help of board members, including the determination
of the chairs and places for our annual meetings, summer courses for young investigators
including students, and autumn symposia, each of which is held one time a year. As the
president, I am also in charge of promoting the academic exchange with Asian Pacific
Developmental Biology Network (APDBN). As the member society of International
Society of Developmental Biology (ISDB), we have been helping the planning and
organization of the ISDB meeting held in June this year in Singapore. This year, I myself
played as the chair of the 50" anniversary annual meeting of JSDB held in May in Tokyo,
and also contributed to the science exhibition “The Amazing Journey from Egg to Adult”
held at The National Museum of Nature and Science held in conjunction with the annual
meeting. In addition, as the Japanese representative of the developmental biology society, |
organized the joint meeting with the German Society of Developmental Biologists (GfE) in
the last March in Kiel and facilitated the bi-national academic interaction. Based on this
meeting, both societies are now planning to extend the partnership and hold a summer

meeting in Ulm, Germany for young investigators next year.

_64_



4. Personal information

a. Name Naoto Ueno

b. Date of birth _

c. Office address National Institute for Basic Biology, 38 Nishigonaka, Myodaiji-cho,
OKAZAKI, 444-8585

d. Research area Cell and developmental biology

e. Education University of Tsukuba, Doctoral Program, Applied Biochemistry, Ph.D.
in 1984, Department of Agricultural Chemistry, B.A. in 1979

f. Professional experience
2014- present Professor and Vice-Director General,
Head, Research Enhancement Strategy Office
National Institute for Basic Biology,
National Institutes of Natural Sciences
1997- 2014 Professor
Division for Morphogenesis,
Department of Developmental Biology,
National Institute for Basic Biology,
National Institutes of Natural Sciences
1993-1997 Professor
Faculty of Pharmaceutical Sciences
Hokkaido University, Japan
1988-1993 Assistant Professor
Institute of Applied Biochemistry
University of Tsukuba, Japan
1984-1988 Postdoctoral Fellow/Research Associate
Laboratories for Neuroendocrinology
(Professor Roger Guillemin)
The Salk Institute for Biological Studies
La Jolla, California, U.S.A.

g. Awards
Gold Medal, Tokyo Techno-Forum 21 Award (The Yomiuri Shimbun), 1996.



h. Professional societies

The Japanese Biochemical Society

Japanese Society of Developmental Biologists (JSDB)
The Molecular Biology Society of Japan (MBSJ)

The Zoological Society of Japan

International Society of Differentiation (ISD)
International Society of Developmental Biology (ISDB)



i. Publications

Class 1: Research articles in peer reviewed journals

1.

10.

Chung, H.A., Yamamoto, T.S. and Ueno, N. ANRS, an FGF Target Gene Product,
Regulates Gastrulation in Xenopus. Curr. Biol. 17, 932-939, 2007.
Hotta, K., Yamada, S., Ueno, N., Satoh, N. and Takahashi, H. Brachyury-downstream

notochord genes and convergent extension in Ciona intestinalis embryos. Dev. Growth.
Differ. 49, 373-382, 2007.
Ogata, S., Morokuma, J., Hayata, T., Kolle, G., Niehrs, C., Ueno, N. and Cho, K.W.

TGF-beta signaling-mediated morphogenesis: modulation of cell adhesion via cadherin
endocytosis. Genes Dev. 21, 1817-1831, 2007.

Yoshikane, N., Nakamura, N., Ueda, R., Ueno, N., Yamanaka, S. and Nakamura, M.
Drosophila NAT1, a homolog of the vertebrate translational regulator NAT1/DAP5/p97,

is required for embryonic germband extension and metamorphosis. Dev. Growth Differ.
49, 623-634, 2007.

Gerth, V.E., Katsuyama, K., Snyder, K.A., Bowes, J.B., Kitayama, A., Ueno, N. and Vize,
P.D. Projecting 2D gene expression data into 3D and 4D space. Dev. Dyn. 236,
1036-1043, 2007.

Hayes, J.M., Kim, S.K., Abitua, P.B., Park, T.J., Herrington, E.R., Kitayama, A., Grow,

M.W., Ueno, N. and Wallingford, J.B. Identification of novel ciliogenesis factors using a

new in vivo model for mucociliary epithelial development. Dev. Biol. 312, 115-130,
2007.

Shindo, A., Yamamoto, T.S. and Ueno, N. Coordination of cell polarity during Xenopus
gastrulation. PLoS One 3(2), 1600, 2008.

Gilchrist, M.J., Christensen, M.B., Harland, R., Pollet, N., Smith, J.C., Ueno, N. and

Papalopulu, N. Evading the annotation bottleneck: using sequence similarity to search

non-sequence gene data. BMC Bioinformatics 9, 442, 2008.

Sugiura, T., Tazaki, A., Ueno, N., Watanabe, K. and Mochii, M. Xenopus Wnt-5a
induces an ectopic larval tail at injured site, suggesting a crucial role for noncanonical
Wnt signal in tail regeneration. Mech. Dev. 126, 56-67, 2009.

Yamada, S., Hotta, K., Yamamoto, T.S., Ueno, N., Satoh, N. and Takahashi, H.

Interaction of notochord-derived fibrinogen-like protein with Notch regulates the

patterning of the central nervous system of Ciona intestinalis embryos. Dev. Biol. 328,
1-12, 2009.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Hida, N., Awais, M., Takeuchi, M., Ueno, N., Tashiro, M., Takagi, C., Singh, T., Hayashi,

M., Ohmiya, K. and Ozawa, T. High-sensitivity real-time imaging of dual protein-protein
interactions in living subjects using multicolor luciferases. PLoS One 4(6), €5868, 2009.

Tao, H., Suzuki, M., Kiyonari, H., Abe, T., Sasaoka, T. and Ueno, N. Mouse pricklel, the

homolog of a PCP gene, is essential for epiblast apical-basal polarity. Proc. Natl. Acad.
Sci. USA 106, 14426-14431, 2009.
Goda, T., Takagi, C. and Ueno, N. Xenopus Rnd1 and Rnd3 GTP-binding proteins are

expressed under the control of segmentation clock and required for somite
formation. Dev. Dyn. 238, 2867-2876, 2009.
Takahashi, H., Hotta, K., Takagi, C., Ueno, N., Satoh, N. and Shoguchi, E. Regulation of

notochord-specific expression of Ci-Bra downstream genes in Ciona intestinalis embryos.
Zoolog Sci. 27, 110-118, 2010.
Shindo, A., Hara, Y., Yamamoto, T.S., Ohkura, M., Nakai, J. and Ueno, N. Tissue-tissue

interaction-triggered calcium elevation is required for cell polarization during Xenopus
gastrulation. PLoS One 5, 8897, 2010.
Morita, H., Nandadasa, S., Yamamoto, T.S., Terasaka-lioka,C., Wylie, C. and Ueno, N.

Nectin-2 and N-cadherin interact through extracellular domains and induce apical
accumulation of F-actin in apical constriction of Xenopus neural tube morphogenesis.
Development 137, 1315-1325, 2010.

Suzuki, M., Hara, Y., Takagi, C., Yamamoto, T.S. and Ueno, N. MIDI and MID2 are
required for Xenopus neural tube closure through the regulation of microtubule
organization. Development 137, 2329-2339, 2010.

Nojima, J., Kanomata, K., Takada, Y., Fukuda, T., Kokabu, S., Ohte, S., Takada, T.,

Tsukui, T., Yamamoto, T.S., Sasanuma, H., Yoneyama, K., Ueno, N., Okazaki, Y.,

Kamijo, R., Yoda. T. and Katagiri, T. Dual roles of smad proteins in the conversion from
myoblasts to osteoblastic cells by bone morphogenetic proteins. J Biol Chem. 285,
15577-15586, 2010.

Yamada, S., Ueno, N., Satoh, N. and Takahashi, H. Ciona intestinalis Noto4 contains a

phosphotyrosine interaction domain and is involved in the midline intercalation of
notochord cells. Int. J. Dev. Biol. 55, 11-18, 2011.

Tao, H., Manak, R., Sowers, L., Mei, X., Kiyonari, H., Abe, T., Dahdaleh, N.S., Yang, T.,
Wu, S., Chen, S., Fox, M.H., Gurnett, C., Montine, T., Bird, T., Shaffer, L.G., Rosenfeld,
J.A., McConnell, J., Madan-Khetarpal, S., Berry-Kravis, E., Griesbach, H., Saneto, R.,
Scott, M.P., Antic, D., Reed, J., Boland, R., Ehaideb, S.N., El-Shanti, H., Mahajan, V.B.,



21.

22.

23.

24.

25.

26.

27.

28.

29.

Ferguson, P.J., Axelrod, J.D., Lehesjoki, A.E., Fritzsch, B., Slusarski, D.C., Wemmie, J.,
Ueno, N. and Bassuk, A.G. Mutations in prickle orthologs cause seizures in flies, mice,
and humans. Am J Hum Genet. 88, 138-149, 2011.

Takebayashi-Suzuki, K., Kitayama, A., Terasaka-lioka, C., Ueno, N. and Suzuki, A. The

forkhead transcription factor FoxB1 regulates the dorsal-ventral and anterior-posterior
patterning of the ectoderm during early Xenopus embryogenesis. Dev. Biol. 360, 11-29,
2011.

Chen, Y., Ding, Y., Zhang, Z., Wang, W., Chen, J.Y., Ueno, N. and Mao, B. Evolution of

vertebrate central nervous system is accompanied by novel expression changes of
duplicate genes. J Genet Genomics 38, 577-584, 2011.
Tao, H., Inoue, K., Kiyonari, H., Bassuk, A.G., Axelrod, J.D., Sasaki, H., Aizawa, S. and

Ueno, N. Nuclear localization of Prickle2 is required to establish cell polarity during

early mouse embryogenesis. Dev. Biol. 364, 138-148, 2012.
Morita, H., Kajiura-Kobayashi, H. Takagi, C., Yamamoto, T.S., Nonaka, S. and Ueno, N.

Cell movements of the deep layer of non-neural ectoderm underlie complete neural tube
closure in Xenopus. Development 139, 1417-1426, 2012.
Leblond, G.G., Sarazin, H., Li, R., Suzuki, M., Ueno, N. and Liu, X.J. Translation of

incenp during oocyte maturation is required for embryonic development in Xenopus
laevis. Biol Reprod. 86, 1-8, 2012.

Sakamaki, K., Takagi, C., Kitayama, A., Kurata, T., Yamamoto, T.S., Chiba, K.,
Kominami, K., Jung, S.K., Okawa, K., Nozaki, M., Kubota, H.Y. and Ueno, N. Multiple

functions of FADD in apoptosis, NF-kB-related signaling, and heart development in
Xenopus embryos. Genes Cells 17, 875-896, 2012.

Tran, L.D., Hino, H., Quach, H., Lim, S., Shindo, A., Mimori-Kiyosue, Y., Mione, M.,
Ueno, N., Winkler, C., Hibi, M. and Sampath, K. Dynamic microtubules at the vegetal

cortex predict the embryonic axis in zebrafish. Development 139, 3644-3652, 2012.
Suzuki, M., Morita, H. and Ueno, N. Molecular mechanisms of cell shape changes that
contribute to vertebrate neural tube closure. Dev. Growth. Differ. 54, 266-276, 2012.
Uno, Y., Nishida, C., Tarui, H., Ishishita, S., Takagi, C., Nishimura, O., Ishijima, J., Ota,
H., Kosaka, A., Matsubara, K., Murakami, Y., Kuratani, S., Ueno, N., Agata, K. and

Matsuda, Y. Inference of the Protokaryotypes of Amniotes and Terapods and the
Evolutionary Processes of Microchromosomes from Comparative Gene Mapping. PLoS
One 7(12), 53027, 2012.



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Uno, Y., Nishida, C., Takagi, C., Ueno, N. and Matsuda, Y. Homoeologous

chromosomes of Xenopus laevis are highly conserved after whole-genome duplication.
Heredity 111, 430-436, 2013.
Takagi, C., Sakamaki, K., Morita, H., Hara, Y., Suzuki, M., Kinoshita, N. and Ueno, N.

Transgenic Xenopus laevis for live imaging in cell and developmental biology. Dev.
Growth Differ. 55, 422-433, 2013.
Hara, Y., Nagayama, K., Yamamoto, T.S., Matsumoto, T., Suzuki, M. and Ueno, N.

Directional migration of leading-edge mesoderm generates physical forces: Implication
in Xenopus notochord formation during gastrulation. Dev. Biol. 382, 482-495, 2013.
Paemka, L., Mahajan, V.B., Skeie, J.M., Sowers, L.P., Ehaideb, S.N., Gonzalez-Alegre,
P., Sasaoka, T., Tao, H., Miyagi, A., Ueno, N., Takao, K., Miyakawa, T., Wu, S., Darbro,
B.W., Ferguson, P.J., Pieper, A.A., Britt, J.K., Wemmie, J.A., Rudd, D.S., Wassink, T.,
El-Shanti, H., Mefford, H.C., Carvill, G.L., Manak, J.R., Bassuk, A.G. PRICKLE1

interaction with SYNAPSIN I reveals a role in autism spectrum disorders. PLoS One
8(12), 80737, 2013.
Yajima, H., Suzuki, M., Ochi, H., Ikeda, K., Sato, S., Yamamura, K., Ogino, H., Ueno, N.

and Kawakami, K. Six1 is a key regulator of the developmental and evolutionary
architecture of sensory neurons in craniates. BMC Biol. 12, 40, 2014.

Hashimoto, M., Morita, H. and Ueno, N. Molecular and cellular mechanisms of

development underlying congenital diseases. Congenit. Anom. 54,1-7, 2014.

Kai, M., Ueno, N. and Kinoshita, N. Phosphorylation-dependent ubiquitination of

paraxial protocadherin (PAPC) controls gastrulation cell movements. PLoS One 10(1),
e0115111, 2015.
Uno, Y., Nishida, C., Takagi, C., Igawa, T., Ueno, N., Sumida, M., and Matsuda, Y.

Extraordinary Diversity in the Origins of Sex Chromosomes in Anurans Inferred from
Comparative Gene Mapping. Cytogenet Genome Res. 145, 218-229, 2015.
Miyagi, A., Negishi, T., Yamamoto, T.S., and Ueno, N. G protein-coupled receptors

Flop1 and Flop2 inhibit Wnt/B-catenin signaling and are essential for head formation in
Xenopus. Dev. Biol. 407, 131-144, 2015.
Sakamaki, K., Iwabe, N., Iwata, H., Imai, K., Takagi, C., Chiba, K., Shukunami, C.,

Tomii, K., and Ueno, N. Conservation of structure and function in vertebrate c-FLIP

proteins despite rapid evolutionary change. Biochem Biophys Rep. 3, 175-189, 2015.
Suzuki, M., Takagi, C., Miura, S., Sakane, Y., Suzuki, M., Sakuma, T., Sakamoto, N.,
Endo, T., Kamei, Y., Sato, Y., Kimura, H., Yamamoto, T., Ueno, N., and Suzuki, K.T. In




41.

42.

43.

44,

45.

46.

vivo tracking of histone H3 lysine 9 acetylation in Xenopus laevis during tail
regeneration. Genes Cells 21, 358-369, 2016.

Inoue, Y., Suzuki, M., Watanabe, T., Yasue, N., Takeo, 1., Adachi, T. and Ueno, N.
Mechanical roles of apical constriction, cell elongation, and cell migration during neural
tube formation in Xenopus. Biomech Model Mechanobiol. 15, 1733-1746, 2016.
Negishi, T., Miyazaki, N., Murata, K., Yasuo, H. and Ueno, N. Physical association

between a novel plasma-membrane structure and centrosome orients cell division. eLife
€16550, 2016.

Sakamaki, K., Ishii, T.M., Sakata, T., Takemoto, K., Takagi, C., Takeuchi, A., Morishita,
R., Takahashi, H., Nozawa, A., Shinoda, H., Chiba, K., Sugimoto, H., Saito, A., Tamate,
S., Satou, Y., Jung, S.K., Matsuoka, S., Koyamada, K., Sawasaki. T., Nagai, T., and
Ueno, N. Dysregulation of a potassium channel, THIK-1, targeted by caspase-8
accelerates cell shrinkage. Biochim Biophys Acta. 1863, 2766-2783, 2016.

Tanaka, T., Ochi, H., Takahashi, S., Ueno, N., and Taira, M. Genes coding for
cyclin-dependent kinase inhibitors are fragile in Xenopus. Dev. Biol. doi:
10.1016/5.ydbi0.2016.06.019. [Epub ahead of print], 2016.

Nagasaka, A., Shinoda, T., Kawaue, T., Suzuki, M., Nagayama, K., Matsumoto,

T., Ueno, N., Kawaguchi, A., and Miyata, T. Differences in the Mechanical Properties of

the Developing Cerebral Cortical Proliferative Zone between Mice and Ferrets at both
the Tissue and Single-Cell Levels. Front Cell Dev Biol. 4, 139. eCollection, 2016.
Session, A.M., Uno,Y., Kwon, T., Chapman, J.A., Toyoda, A., Takahashi, S., Fukui, A.,
Hikosaka, A., Suzuki, A., Kondo, M., van Heeringen, S.J. Quigley, 1., Heinz, S., Ogino,
H., Ochi, H., Hellsten, U., Lyons, J.B., Simakov, O., Putnam, H., Stites, J., Kuroki, Y.,
Tanaka, T., Michiue, T., Watanabe, M., Bogdanovic, O., Lister, R., Georgiou, G.,
Paranjpe, S.S., van Kruijsbergen, 1., Shu, S., Carlson, J., Kinoshita, T., Ohta, Y.,
Mawaribuchi, S., Jenkins, J., Grimwood, J., Schmutz, J., Mitros, T., Mozaffari, S.V.,
Suzuki, Y., Haramoto, Y., Yamamoto, T.S., Takagi, C., Heald, R., Miller, K.,
Haudenschild, C., Kitzman, J., Nakayama, T., Izutsu, Y., Robert, J., Fortriede, J., Burns,
K., Lotay, V., Karimi, K., Yasuoka, Y., Dichmann, D.S., Flajnik, M.F., Houston, D.W.,
Shendure, S., DuPasquier, L., Vize, P.D., Zorn, A.M., Ito, M., Marcotte, E.M.,
Wallingford, J.B., Ito, Y., Asashima, M., Ueno, N., Matsuda, Y., Veenstra, G.J.C.,
Fujiyama, A., Harland, R.M., Taira, M., & Rokhsar, D.S. Genome evolution in the
allotetraploid frog Xenopus laevis. Nature 538, 336343, 2016.




47.

48.

Tokue, M., Ikami, K., Mizuno, S., Takagi, C., Miyagi, A., Takada, R., Noda, C., Kitadate,
Y., Hara, K., Mizuguchi, H., Sato, T., Taketo, M.M., Sugiyama, F., Ogawa, T.,
Kobayashi, S., Ueno, N., Takahashi, S., Takeda, S., and Yoshida, S. SHISA6 confers

resistance to differentiation-promoting Wnt/B-catenin signaling in mouse spermatogenic
stem cells. Stem Cell Reports, 2017 Feb 7. pii: S2213-6711(17)30021-8. doi:
10.1016/j.stemcr.2017.01.006. [Epub ahead of print]

Suzuki, M., Sato, M., Koyama, H., Hara, Y., Hayashi, K., Imamura, H., Fujimori, T.,
Nagai, T., Campbell, R.E., and Ueno, N. Distinct intracellular Ca2+ dynamics regulate

apical constriction and differentially contribute to neural tube closure. Development 144,
1307-1316, 2017.

Class 2: Invited reviews, book chapters

1.

Sowers, L.P., Loo, L., Wu, Y., Campbell, E., Ulrich, J.D., Wu, S., Paemka, L., Wassink,
T., Meyer, K., Bing, X., El-Shanti, H., Usachev, Y.M., Ueno, N., Manak, R.J., Shepherd,
A.J., Ferguson, P.J., Darbro, B.W., Richerson, G.B., Mohapatra, D.P., Wemmie, J.A. and
Bassuk, A.G. Disruption of the non-canonical Wnt gene PRICKLE?2 leads to autism-like

behaviors with evidence for hippocampal synaptic dysfunction. Molecular Psychiatry
doi: 10.1038/mp.2013.71, 2013

Morita, H., Suzuki, M. and Ueno, N. Neural Tube Closure in Xenopus. Xenopus
Development 163-185. Willy. doi: 10.1002/9781118492833.ch9, 2014

j- Symposium presentations/Invited seminars (International)

Naoto Ueno. A Novel Membrane Invagination Controls Oriented Cell Division in
Ascidian Embryo. 18" International Congress of Developmental Biology, Singapore,
June 18-22, 2017.

Naoto Ueno. Membrane dynamics of ascidian embryo controls the orientation of cell
division. Joint meeting of the German and Japanese Societies of Developmental
Biologists, Zoological Institute of the University of Kiel, Kiel, Germany, March 15-18,
2017.

Naoto Ueno. Membrane dynamics of ascidian embryo controls the orientation of cell
division. Japan-Austria Joint Meeting “Understanding the logic behind developmetal

dynamics”, IST Austria, Klosterneuburg, November 28-29, 2016.



10.

11.

12.

13.

Naoto Ueno. Measurement of force field during the collective cell migration of Xenopus

embryonic cells. 16" International Xenopus Conference, Orthodox Academy of Crete,

Chania, Greece, August 28- September 1, 2016.

Naoto Ueno, Makoto Suzuki, Hiroshi Koyama and Yasuhiro Inoue. Cell and Tissue

Dynamics of Neural Tube Formation. iCeMS International Symposium “Hierarchical

Dynamics in Soft Materials and Biological Matter”, Kyoto University, Kyoto, September

23-26, 2015.

Naoto Ueno. Calcium Dynamics Shapes the Neural Tube. The 3" Asia-Pacific

Developmental Biology Conference, Xi-An, China, September 11-14, 2015.

Naoto Ueno. Vertebrate PCP and nose morphogenesis. Finnish-Japanese joint

symposium on Morphogenesis and signaling, University of Helsinki, Helsinki, Finland,

March 3-4, 2015.

Naoto Ueno, Makoto Suzuki, Hitoshi Moritaand Yusuke Hara. Ca*" dynamics during

neural tube formation of Xenopus. The 62nd NIBB Conference “Force in Development”,

Okazaki, Japan, November 17-19, 2014.

Naoto Ueno. Intracellular Ca®* dynamics shapes the neural tube. The 7" APOCB

Congress and ASCB Workshops, National University of Singapore (NUS), Institute of

Molecular and Cell Biology (IMCB) and Tamasek Life Science Laboratory (TLL),

Singapore, February 24-27, 2014.

Makoto Suzuki and Naoto Ueno. Periodic actomyosin contractility contributes to

convergence movements in zebrafish neurulation. MBI-Japan Joint Symposium 2014
“The Mechanobiology of Development and Multicellular Dynamics” , National

University of Singapore, Singapore, December 2-4, 2014.

Takefumi Negishi, Naoyuki Miyazaki, Kazuyoshi Murata, Hitoshi Yasuo and Ueno

Naoto. The novel membrane structure capturing centrosome determines the orientation

of cell division. MBI-Japan Joint Symposium 2014 “The Mechanobiology of

Development and Multicellular Dynamics” , National University of Singapore,

Singapore, December 2-4, 2014.

Naoto Ueno. Cell and Tissue Mechanics to Form Organs. German Science Days in Kyoto

“Research for Sustainable Development”, Kyoto, Japan, October 26, 2013.

Naoto Ueno. Characterization of forces generated by embryonic tissues during early

development. The 86th Annual Meeting of the Japanese Biochemical Society,

Yokohama, Japan, September 19-21, 2013.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Naoto Ueno, Makoto Suzuki. Control of apical constriction by dynamic calcium
signaling during Xenopus neural tube closure. 17" International Congress of
Developmental Biologoy, Cancun, Mexico, June 16-20, 2013.

Naoto Ueno. Intracellular calcium dynamics and cell shape change during neural tube
closure. The 14" International Xenopus Conference, Gien, France, September 9-13,
2012.

Naoto Ueno and Hitoshi Morita. How young scholars establish their scientific careers.
BSCB/BSDB/JSDB Joint Spring Meeting, University of Warwick, Warwick, UK, April
15-18, 2012.

Naoto Ueno. Cellular mechanism of neural tube closure. Joint meeting of the German and
Japanese societies of developmental biologists, Dresden, Germany, March 23-26, 2011.
Naoto Ueno. Tissue-tissue interaction-triggered mechanical stress in the regulation of
early embryogenesis. The 13" International Xenopus Conference, Alberta, Canada,
September 12-16, 2010.

Naoto Ueno. Notochord formation in Xenopus:establishment of cell polarity by a
tissue-tissue interaction. 43" Annual meeting for the Japanese Society of Developmental
Biologists, Jointly by the Asia-Pacific Developmental Biology Network, Kyoto, Japan,
June 20-23, 2010.

Naoto Ueno. Invited speaker, Joint meeting of the French and Japanese Society for
Developmental Biology, Paris, France, May 24-30, 2010.

Asako Shindo and Naoto Ueno. Establishment of Cell Polarity in Xenopus Notochord
Formation. CDB Symposium “Frontiers in Organogenesis”, Kobe, Japan, March 23-25,
2010.

Naoto Ueno. Regulation of neural tube closure by cell adhesion molecules. 17"
International Congress of Developmental Biologoy, Edinburgh, UK, September 5-12,
2009.

Naoto Ueno. Mouse Princle 1 is essential for epiblast apical-basal polarity. Joint meeting
of the Societe Francaise de Biologie du Development/Japanese Society of
Developmental Biologists, Frontiers in Developmental Biology, Presqu’ile de Giens,
Southern France, September 13-17, 2008.

Naoto Ueno. Regulation of neural tube closure by cell adhesion and cytoskeltal
reorganization. The 12th International Xenous Conference, Lewin, Germany,
September 8-12, 2008.

Naoto Ueno. Coordination of cell polarity during Xenopus gastration. 1% ISB

_74_



International Symposium on Biology, New Ideas for Evolution, Environment, and

Molecular Network, Chungnam National University, Korea, January 31, 2008.

k. Organization of symposium (International)

1. Organizer (with Stephen Cohen, EMBL)
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The 9th NIBB-EMBL joint meeting "Functional Imaging from Atoms to Organisms"
Okazaki, Japan, Apr. 20-22, 2009

6. Organizer (with Nadia Rosenthal, Patrick Tam, Y oshiko Takahashi)
The 16th International Conference of the International Society of

Differentiation "From Stem Cells to Organisms"
Nara, Japan, Nov. 15-18, 2010

7. Organizer (with Toshihiko Fujimori, NIBB, Matthias Weiss, U. of Bayreuth,
Rainer Pepperkok, EMBL)

The 10th NIBB-EMBL joint meeting, The NIBB-EMBL-DKFZ Joint
Symposium 2011 "Quantitative Bioimaging"

Okazaki, Japan, Mar. 17-19, 2011



8. Organizer (with Lance Davidson, U. of Pittsburgh, Toshihiko Fujimori, NIBB,

Shigeo Hayashi, CDB, Carl Philipp Heisenberg, IST, Kenji Matsuno, Osaka U., Hiroyuki
Takeda, U. of Tokyo)

The 62™ NIBB Conference "Force in Development"

Okazaki, Japan, Nov. 17-19, 2014

9. Organizer (with Carl-Philipp Heisenberg, IST)
Japan-Austria joint meeting “Understanding the logic behind developmental dynamics”
IST Austria, Klosterneuburg, Nov. 28-29, 2016

10. Chief Organizer (as JSDB President)

50™ Annual Meeting of the Japanese Society of Developmental Biologists
Co-sponsored by Asia-Pacific Developmental Biology network

Tower Hall Funabori, Tokyo, May 10-13, 2017

1. Grant awards

2004-2008 Grant-in-Aid for Scientific Research of Priority Area

“Dynamics of Developmental Systems”

2005-2007 Grant-in-Aid for Scientific Research (A)
“Clarification of cell polarity formation mechanism in archenteron
formation”

2009-2011 Grant-in-Aid for Scientific Research (B)

“Significance of membrane/protein trafficking for the establishment

of cell polarity in the vertebrate”

2010-2010 Grant-in-Aid for Scientific Research on Innovative Areas (Research
in a proposed research area)

b

“Cellular analysis of cell polarity regulation in early mouse embryo’

2010-2015 Grant-in-Aid for Scientific Research on Innovative Areas (Research
in a proposed research area)
“The logic of organogenesis based on cellular morphogenesis and

cell motility”



2012-2015

2015-2018

2015-2020

2016-2022

Grant-in-Aid for Challenging Exploratory Research
“Establishment of experimental systems for the studies on symbiosis

between Aiptasia and algae - toward the model for coral symbiosis”

Grant-in-Aid for Scientific Research (B)

“Cellular dynamics in collective cell migration”

Grant-in-Aid for Scientific Research on Innovative Areas (Research
in a proposed research area)
“Mechanical regulation of tissue folding and tube formation —

Neural tube formation as a model”

Grant-in-Aid for Scientific Research on Innovative Areas (Research
in a proposed research area)

Advanced Bioimaging Support Platform

“Technical Support for Bioimage Analysis”

m. Professional activities

m-1: Activities in the societies

1994 —

1996 — 2015
2000 - 2008
2006 — 2008
2008 —2010

Board member, The Japanese Biochemical Society

Board member, Japanese Society of Developmental Biologists
Board member, International Society of Differentiation
President-elect, International Society of Differentiation

President, International Society of Differentiation

2015 —Present  President, Japanese Society of Developmental Biologists

m-2: Scientific Journals

1999 —

2000 —

2000 2006
2003 -

2006 —

Editorial Board Member, Development

(The Company of Biologists Ltd., Cambridge)

Editorial Board Member, Differentiation Growth &
Development (Blackwell)

Senior Editor, Differentiation (Blackwell)

Associate Editor, Birth Defects Research Part C: Embryo Today:
Reviews (Wiley-Liss)

Editorial Board Member, Mechanism of Development (Elsevier)



m-3: Scientific Council and Selection Committees

2006 - 2010 Councilor, Noda Institute for Scientific Research

2006 — 2007 External Reviewer, National Institute for Fusion Science

2006 — 2010 Member of Selection Committee for KAKEN, Japan Society the
Promotion of Science

2012 -2016 External Advisory Board Member, Karlsruhe Institute of
Technology, Germany

2012 -2013 Reviewer for ERATO, JST

2013 Ad hoc External Reviewer for Education and Research, Tokyo
Medical and Dental University

2013 -2014 Reviewer for KAKEN, Grant-in-Aid for Scientific Research on
Innovative Areas, MEXT

2013 -2014 Reviewer for KAKEN, Grant-in-Aid for Scientific Research on
Innovative Areas (Interdisciplinary Area), MEXT

2014 - Associate Member, The Science Council of Japan

2014 - 2015 Member of Selection Committee for KAKEN, Japan Society for  the

Promotion of Science

2014 - 2015 External Reviewer, Japanese Association of Marine Biology

2015-2016 Reviewer for KAKEN, Grant-in-Aid for Scientific Research on
Innovative Areas, MEXT

2015 -2016 Member of Selection Committee for KAKEN, Japan Society for the

Promotion of Science

2016 — 2017 Board Member, University of Tsukuba

2016 — 2017 External Advisory Board, Amphibian Institute, Hiroshima

University

KAKEN: Grants-in-Aid for Scientific Research
ERATO: The Exploratory Research for Advanced Technology (Japan Science and
Technology Agency)

n. Teaching experience

In addition to the teaching at SOKENDALI, the graduate school affiliated with NIBB, I have

taught at other national and private universities and their graduate schools.



0. Other activities (if any)

- Contribution as a core member of the committee for the science exhibition “The Amazing

Journey from Egg to Adult” at the National Museum of Nature and Science (Tokyo), April 4
to June 11, 2017.

- Contribution as the presenter to the Niconico Live Broadcasting “Cell division of Xenopus

embryo -from fertilization to hatching”, May 3-5, 2017 (gained 230,000 viewers and 120, 000

live comments from the viewers).

S.

Selected reprints (5 papers)

Attached.

1.

Tao, H., Suzuki, M., Kiyonari, H., Abe, T., Sasaoka, T. and Ueno, N. Mouse pricklel,

the homolog of a PCP gene, is essential for epiblast apical-basal polarity. Proc. Natl.
Acad. Sci. USA 106, 14426-14431, 2009.

Morita, H., Nandadasa, S., Yamamoto, T.S., Terasaka-lioka,C., Wylie, C. and Ueno, N.

Nectin-2 and N-cadherin interact through extracellular domains and induce apical

accumulation of F-actin in apical constriction of Xenopus neural tube morphogenesis.

Development 137, 1315-1325, 2010.

Suzuki, M., Hara, Y., Takagi, C., Yamamoto, T.S. and Ueno, N. MIDI and MID2 are

required for Xenopus neural tube closure through the regulation of microtubule
organization. Development 137, 2329-2339, 2010.

Negishi, T., Miyazaki, N., Murata, K., Yasuo, H. and Ueno, N. Physical association
between a novel plasma-membrane structure and centrosome orients cell division. eLife
€16550, 2016.

Suzuki, M., Sato, M., Koyama, H., Hara, Y., Hayashi, K., Imamura, H., Fujimori, T.,
Nagai, T., Campbell, R.E., and Ueno, N. Distinct intracellular Ca2+ dynamics regulate

apical constriction and differentially contribute to neural tube closure. Development 144,
1307-1316, 2017.






4. BEEVFHIA
N Rl =5k &SI







TR 28 FREEREMEHRTNG RRTME

AR SERE 29456 H 29 A (OK) 12:20~16:00
ST BB IS ES X B3 1 REE

S
v FALRFRZBe A A 2O FER 2%
(== FOARFERZFBERT IR R AP FE R 2%
MHE HETF Bl VAT AR E LR A e #d%
PR T RO R TN e B T e 2
R RART KT WE Mk e v AT MMLR (iICeMS)  #if%

FABFR

A B SR E e AT R
£ OEA AT R

Bm B 55 1 RS e

i EIR 5 2 WFFE R

A BR3P
AL o5 4 WFSE LR
RRES bR H S MR TR

iR Rz FOAIF R Bl BB =

[EE g S WIS LR BRI E R 47— —
Gk
RE PR HAEEWFIERT I A R

B (P 149 BHR)
BEFL SRR 28 IR OB LR kE R (D — R7 7 A L)
%k 2 Annual Report 2016 (HFEfR)
GRS A ST OBEE— K 28 AR A NI — (NTU—FRA U R T 7 A V)



EE=S

(FaF) 2 TIE, BEAWITARYD £ L72D T, Sk 28 4R O S AN ORHME 2 B
TZLET, AL, EITEBO S ETOEEE ETHRENOTE L LET,
MO, IARFTRND ZhWE0&HE LW EBnEd, IALIBBOLET,

FEHLNED, BERBN

(IWA)  BEAEFFEOILATIIVET, 6720 T, KHIFHVNE S TSNET, K
MBI LWEAFITEE > TV 2N T2 O TT N, ERAEMOTZDIZ AL < BFEAW
L7z EoTunEd,

T, ZHLMOHEEEZRNOREN LET, BESRIFTEO EBER T, OB
1 ER, MEBZHEY L WD HHARER T, £ORMAE 2 FapCHRES - LFEFER E4%
HY L TWLEBEEERTT, 26BN E 3 FHO)II 0 T, Mo (272> TV
F7, TOBBENE 4 THOE)IFE T, ZeXMY7R O TY, ZOBMNE 5 i
DEREEEE T, MixOMY T, ZOBEIEHREE T, MIFROBIHELETT, Bo L
TIEIAENERRE RO TT N, BEITREFEEEPBITROEBR LA > TN TWEd, £
nmbe, B E L CIRERMEIRNGEEHEZ > TSN TWVET, Vo ZET, AYicks
LLSBEWLIZWE BnET,

T, MDA, B—ATOMHICACHENMT L TWE< WS Z & TEALNTL
LoD, EALIEBEANLET,

(1A)  WIAERFOHATIEWVET,

(REW)  HRRFORMER LET, 20FEHWVRENCZ H 5 TF L LT 5 FERBIEEIC
o T, FAENNIIIFFERICEEDRH Y £9, TOEITITHREAICISELATHE LY
ne (%),

_84_



(#FH) TiE. ARELR TR T ZEW (R),
(REM) LALIBEWLET,

(tBE) EEFOMRE T, B, BETH %ofﬁ%ﬁ<*%%@ﬁﬁ§é%éﬁ1m
21PN, EEBEIOZ L L Ohbhne X IRAMOR LW ), EBESHKETER
ELTWANARIETWELEEE L, TG TEFERICRLIOTTN, bHAALE
fBlF & AWV D DI, WAWARERTIEFITEWVER S 2 EEWETOT, FAbiE
BRED T OFERE NI NG LR LTV L, BAEMONIE L0720 X< b X725
EFTOT, £HVIHIEKERTEEIZRUTEBWET,

(AFEER)  RREHRFOMPIK T, 3 H L TA44EM, EEREZ ST QW EEEE L,
FBITRANIRFICNWET O T, &<E D ENOMEFTOEE DML H72 8, WANWAMIRIET
WET2WT, RESZICRVE LTz, SRE, EFEFEETLE oL E@EIRALRH LIS L
RO T, KALLBENLET,

() FERF iICeMS DR EH LET, 5. 64FATTL X 97, —E Z OFHliEIC
SMEFETNWELEWTZZENH Y 9, iCeMS 1T 5 k » EFBIZME a0 T, 4. Mot
XHRVIINDT TEVIHIK 2 EICL r o EBEINTWNWDHEZARDT, ZHWVHEHLTH &
SEERBEREZRL LT 200 LNLEEAN, ZTEBIZRFTERNVET, EH5FXALL
BREWW-LET,

(Fak) 980 nE s T8 nE LT,
FN T, UNHEAEFOMIE L WD Z LT, RNURD LI OB E—I K 28
FEREEOIC—] ORAE, ILAFTEND BV LET,

1. Tl 28 FEEBEDHE

(IUA) 2T, BRSICESEE LT, EEMOMELZBFEL LW EEWES, Z
DBET A4 ATy ary LTWEESDOTTR, bIRJIBMORNT A Ay rarizl
TV e BnET,

TR, BBHSE W EE T,

#1

FAMIRFZIFEFAKE E W) 28T, ZTEEFRELRCTTN, —DEEER
WIEA D D D Iy va b RRFICRFIEFRFAERE E L TENORFPHFELEEL T
OREBROEBEEYFOE LT ZML, £V IBFEWNETLHE0) Z2oDIva
R CTWET,

#2

BHEE LTE, bx o EAFETAIRLA FIZR) T3, b &b & IR MIRE 7L RIS &
Wo T, BEEDENE, DFHFE =5 T OO L 2> TW D TEDS, REFIL[EF] K
BIDIENMEIZHENE LT, BARREIIZEEICH G ST BRI =MERT Y 7 RESL K
By TG LTI S D BRMER AR L. RRBILIT D ETA LENSE A B fa
L TW D IO DHFERT T— oD ZTER L TWET,



#3

BITE, SISl S, ALY, WREYSE, EEE2HE, BREADE, b/
EWTTRHEGRED FRoA A=V T A o R Lo = CHFE IR & 20 1 TV E T,
AT THNIRTOHERE I NR—LTNDHEF o TN EBNET, ko AR~
DANFIZLSTEVEATHET, 822 ZOMEBIZIIMA E WO TEE XL TV EEA,

BRIE, ETOFICH T 72780 308, SFEDO4H1HBET, FAESATLLLED
THRET3004 b E->E&TY, BN, BE - FL - FILOHEZEZDT 16 4. HHIRN 16
& BN 3T 4. ZNHAFFRED 60 £ ST WET, B EHINRE N 25 4. KFBEN
54 4, T, ZHIUIRHFROFA L Z TR AN T DL HAEE R LT, ZThns, #
B WEEBEMT TLIEIoTWAEER 100 AR WD L0 5 R TT,

ZZIZH STV D 4 NOEEFED, IlE DO NFETEL SN T2 TT, HAET, ZhET
I E L E T MTAFEZTHENEL BANENAANEVIBETAZELZ T L TWVET,
17515072 DBERNB B EZR S 2N EWNT RN EOMY NH T 20T, #
BRIFAZEZ L > T, oIz TZ20Mf) EWVWIRGEES ZENTE, BWHERLEAL
RN THERNLAFICL TAEZIToTCECWET, SHIFEFEARASA, FRZA, FIL
Sh, HESALE, ZNENFHE 72 2% ) 7 — FTEXEBEZTVET,

#4
Fns, MHBEOBIRIZZORDO L HITh>TWET, % T, B Z =20 TIEER]
TR S D E N FE T,

#5

5X—VHMNMECT, FR HEEMNOMBURMEIZ > T ET, MEEE L SFEE T
MOKENRH>T=DT, BAFHT-VICHIHRODOMEHRE L ZANEZLTWET, D00
HHDTHL o ERABENVICRZ TOWETN, &KL L CESEIIHHEmE VWS Z &
‘6‘3—0



WMBUZSWTIE, 1 EROBFHEENFE LWz SN THETOT, 2 LBz Bk
WLET,

(BFH)  FrENOEDER THDLE WV IFERH D F L7, BF 1.6% DiEE 40
Wb & B EEO BBIEE I X DIADHD . o DR ERE TH LWEEENLS |
MOERNZ L, ZOZONERBAIH TY,

BN L EFET0, CHITERE 7o =0 FETLT, @R THHLTA Y F—
TR Z =R LRI ENA A A A X —DRBIIEENTEY £ A,

b =2F TR (ANMEE., WHERE. LREFARE) 2EEBERMfEE V5D
THEATHWET, HERA L W) OIIFFFFEF MR ETTRR T O TARETT DT,
WADKETTEE B LM EE 0D ZEicm0 9, i< A TnEEde, —FLoOAM
BEHTDHDOIXHEE EIEFHONFE T, BEHNRE L TUIAFER~60%IZ70 0 £,

IR TR LZAFZERREE 239 (M) @9 HD 79% 0B EUK - EWHER: - BRBTIE (%
DI TWE LT, EBRICHIZERE & L THMEIZE> TWDHDIEZD 5 b0 18% Lad
DEHA, ETNNL 2B, HEMFERE 278 (BM) WO ETRHV TN, 0
FD 42%IZ IBBP &2 X —DFHE T, & 52 37%0MF B sk o it o2 ¢, 7 %nvdt
AR ORI/ £9, LITEAEEDN 60% & H LE L7, IBBP &) DX MlaT
L7 CiERE L TWD 0T, LFRFFREOT NS IBBP alrx 7 & AMFENEEERZ
(14D 66%I1ZE L THBY £7°,

—HF TR ESE L NI ORHY £328, Z0 388 (HHH) LWHEFD S HLOHFT,
BIZETMADRDH D L ENETR, ABIS OTHENZOHD 66 (M) ZEHTHEY £7,
L= TRFEDE LIAZR L R OND E VD Z ERFEEORERE(LTHD LBWET,

A BROMRNREZ B HEICS OV ET &0 AFED 60%., HEUKE N 20%, 7% 0
20% CTHFFEAT O 4 7 IGEh 2 E LT D L) Z &2 £9, Kk, DLETY,

(IA) bbb oD LA LI ZATITERIEMZZ T W EBNET,

#6

FAEMFOIEENZDONT, BN - DORE LI vyvarPDbdrERLETFTELER, 210
ZIBIZHNS HOSHBWIIHITTEZ DL LD TNENS Z & T, ZO%D THA S
ZONIHETIHETCWEEEET,

TAEORELETOHE PR THWEET L — DTN OHEE T, YRR SR
Are LTRWFEZ T2 W) 2 E2BBLET, Zhs 2 &8 BNEEFRA - LRFEE
T 5, 22— =BT VRICNANARFIEZEZ TN &N ) 22> TNE
T, O HDNEEEE & REIER, 7Y N —FIREI T, WU HAHEROBRE, #Hx o
AT DRV A T 5 L FRIRFIC, TRk s L THARDEMFOA5%OMIET M %2 <
STV, ZOX I 72IFENL LT iuIWnidandng 2 LT, FEs oz 5 2
TWET, AoHE LT, SRR OERIEREZBETDHEVWHIEE T, KRFEREESH D VITHE
FOMBED T 2 IZR L TNANARFYTE LT, PIEEE LTHOR TN ZE 2B TE
WT B ENI BT TIEEN ZED TWET,

#7
PIERKEDE L DD TTN, FOWRDNL—JIZIIREEMEAD - /b LENTH
DET, TZTIERBEALVEMETETCHEEZEET, bOBRICITAMMNE B NETN, Kl



S AL, 1996 4ED2 5 2009 4 F TO 13 4FfH], M THIREEL TSR E L, Zhb &<
THEAOZ L EBENETE, RROABF - BWGICBONEH, e b &I
(Saccharomyces) DIRILINE 9 NI EHNZRKI L TWDHNE W) Z &ITHEZ K720 THF9E
SINTWEDTTR, a7 7 —EBORREAEKREZM D LHEIZLDORTeE-T D&
WIH ZEEBMBE TR LN, ZNRA— N7 7 U—ZEBEICH TR TS HDEE 0 )
T EIZRBEDINT, F I OHEIREERICERE L72DT T3, BRRICEBLNEIZE D
WIOIRRAE LT, BREBNOA— 7 7 V=R LRWERERKKERA D LW H Z & T,
FRECZEO VI bDOERSTLNE Lz, TDOX D Rl CRAEMOBIRIZEFETINT, —
DI, B0 & X 3B EER CT A ERFEBRAE LD W o T O, EAEMFTIT I —T
RO D LN Z LT E LT, ERMBES 2HDMFE, 200 6HEOR LA 1
HENIZETRICAF Y T 6HDITN—TIZREL RV E LT, b9 —DlTi%, FEN
DFf> T2 DNA =7V ADNT—7p B 7 VEHEN T, 4 — 7 7 V— %2 REEIC
5 JRIKE G T O AR F 2 IR O Sk LTz, BEESIN 0> Th, FiFeplo
RVBAR TN 0 72 o 7o O THNBIZITHEREDS 0 bR T D TR, WIE=RICEEF > TE
TR FNEH LT %2 T, 2D CTEIFOBELZEX IED TV T, BEENAKEL
ROVE L7,

#8

8N—VHIZENTHY £ X 91T, 1996 FICHEEM TLEZIED SN TH DL, @D
MRS 8 E LV ITHOTW oo Z ERBHNn0IThd EBNVWES, Zhnb, A—h7 7
V—IZBT 2 RO EBR RS WO 3BIEFTAEF TRoThoary Ty Ly Ay s
—TIThRTHET,

ZD XD R REIR DT, T E D X o LERICHTWE Lz, ok TRTRO K
FE) Tl TOET R, HEFICKFRFNHIZOFRKT, ERKRS L ZAHETH 7D
AT Lo TWET,

PLEZR, RADSERIS 2805 T

(TR E58HVNLHITSIVELL, £ T, 5 OMEICEBRL T, MrITH
N ZSVWE LTV EBWETA E5TLE I, BlSA. E9Z,

(REMH) I, PHEICBEAL T, ZIUXSFEMDLG LMEER VO TTR, flzidbxr )
ERBESEADNEMESNZE, SR W=D TTN, FOEHIZHRTPRE LTUIENS DB W
STWBEUZRDTT D,

(BPH)  IERER L Z ARG DR OTT N, 1990 48 T AITITFFBIRRHE: & v 2 B54n
FEEEIEMASOVED LN TWT, ZTOB&%2 > CHEHZRN T REt® vy N T v 74
DT EMARETE 5 T2 T RIBEAEN KON TEN LR % Tld o femEBnET,
FRLLED T, Wb A RRIRIEE 2> TDry 7 v FIIRAHE L oo T, AN
HEWSE D CHE LTS BFRRE &9 2 & T, 1000~2000 77 < 6 W& HEf4 & L TRt
LCEFEL, ZNORIEIENEES 720 22 21T 21E, 300 FHIEETIREZND IS
TLESWVEWHIREIZR > TWDONRBRTT,

(UAR)  MEAYEET ITREIZIZ 1000 THSHWEL EF2WEE X TUINWDHDOTT
zﬁo



(BFH) TXHUZZEI LW EZATTN, ﬂikbiﬁbb\qﬂf7f%4%h“}é}:b\9_
ENEETNDHENS ZETT, k@%éia%ﬁ%ﬁﬁ@%$ﬁ® WZHThom AL
VW Z & T, AR TR —ZEITHEBI W T2 & D DI, @4%L%@%ﬁ%kw_
BERL7ZE W) Z ETlideunmn e BnEd,

(BEWH) o< EENTHY, BN TWDE L 72D TT

(JUA) W, FZFEFTTHEHOV EFEA, Eo0&xBbrobEom X 01T, Wik 28 4 1L
RENHE OB DBENA> TND DT, FEEDEE %in~mﬁmﬂﬁhfﬁgﬁm STEAR
TIHRWTT D, £, Z0E T 28~29 B H W, 30 B ETER S &35
nET,

TNND, KEE ANW & Z TR b RFRIHEENTIE /2 E A > TWZD T, 2T
< B EFRFEERICR > TWe & BWET, Frpfifisafstic 288 IRs Tz 4, 54
AICLE 90, FOENEEHEOE— Vo2 0WHREIIHY £3,

(EBF) 9D UHWERICZR Y FT08, o< 0 & LIEEF T 10 /172 & B % Fru
72 TRINSEM. £ 5 bO¥aNANMEE T LT,

EAMEY) EALWTT D, THICEE L TROTTN, ZOKBISADEED AL R—
2l BIZIE o OMEEICBBR DT FEN 2 A, DFED SANN— XL FORF v T
NEz2 TN ET, BIRE LEENTWNTWD, S13%5 — D DRFZEEIZBh S 2 AU
N1 ADE, DFD ., EOUTOWFREEBOHAMIZZ > TWET LR, TN TEL Dk
W) —~ULE RS> TWAEAETDLEZAL W) DX, AR I W IEROE O
DTT, HEBRKOFRIGH L RKES ANV LW, b, 2TIH0)DEHMEFTE 2L
o TNDHDIE, BARZERIZE S TERARBL BN ETIE Wb, bbb HbLDOKRE
TREEE TIER WO T, —RIESIEL DT, HEffOMERFOMA & W ) B TARYIZE LU,
E#E\%éﬁ%v19y7®ﬁﬁmﬁ#01wét\&i@%ib<&wi5@%ﬂbt
DOTTINEL,

(BFH)  FMY4720 DR F v 7 OB - T AR O —21E, 2000 £ Sﬁn%AHf
ME A AP A T A —%1EDLEND Z & THMRERZ LIz T2, o
ﬁ&@$//a/titot@f¢o@ﬁ&uTiH#&#ok@T\BH%%ﬂ%x&y
TEELHLIZEWS) Z LT,

(EFkIR) BTV bbbl Tda,

(#FH)  ZOBMRT—ZHICH-oTWNDHEWVNI DR, —FRKEWEENET,
(HHE)  EAEWHI, 7=a2T F 7 v 7 WO RT T a U IbHDdDTTh,
(LA 0, BEFO LS B0 L DIFRE L TWEEA,

() BEOMEIIEE 572 5D T,

(UA)  Bi#o %, —IS0EN 1M T, 5EZBEDL L 24, 2BELWVWIETERELZ L
M BAHAIEIT L TCWET, 7277, THREDO L 52 HEEROENRLEICRY £ LD T,



ZOWVOETI0ELVIETTOEIFICEH LW R LW BENEZ Y S5oH Y £,

()  FoWoRE L., HAEFICES 2Tt h, 4 —&MEIC>TWT, 77 =3
FATLTHMMIZ LT, FEEELENMTON TESEENSHER 2O T,

(A 57T,

() #ERIIZORT 7=V ENEFEEEEIT DD, 2 THR—=FIARED
HHEEIINRVELWTTR, £90VOoDiE, E90no s,

(UAR)  BEAEFTIEZ., WbWLHIFRORBED HiX, s R—F L TWbEWNWI BT
Y —THEZ T, SHETILZRL T 10 4MH,

(FE) RV 10412 L TWAHA D TT 4,

(IUA) 1TV, ZRERETIHNEINEVIREEZIT> T, MHALZE I VI ETRE
LT, TNENOF TR ZELT D E &I [HRIFIZHINIGETT L EwH
EERIKFHE LTV WTED TWET, FHEROFICOWTIIRSE 3 A THHEMBKDL 7
— R0 EF, FRUCK L TE, BRI RS CEERIBIT A T 008 2 eV IH sk
HHREZ RO E L7=D T, FHID 5 & o> TEFEFIBITLIEZWATHHELZH LTS
W, BEEZLETEVW) Z LT, BETHENETF T, 2N E L OORREIZH T
FHATNE, OV HIRWTT,

(FE) HE&b o=, BEFNRYR—FTLIRARZ LW O HIEILSH DD TT D,

(LUA)  1Zv, BAEFFOEEESZNMETYHR—F L TWARARZ, NIBB VH—F 7 =
a—t "o ORHH E7,

(fHE)  ZNMNIBB U —F 7 2o —T9 70, KIEMASLWEILTHET D,
(A)  BUE7 = v — 3T AT LD,

(FEF) 84/ LTHENTHY FT,

(fE) 84 bLH-LTWVWDHDOTT R, TIUL2HETTH, 3ETTH,

(L&) AT 34T,

(FRE) B4R, THEPRYV VWG TY, BEHE4 ASHEWIZR>TLEVWELL,
APk 25 T,

(FaAy)  EARIFMM 14 L0 D 2 LT,

(FE) BndE05ZETTh,

(IUA)  #HFRNWDE ZAITIFRAEND LWV OB IO T HR 8L LV ) Z LT,
HHD U Z TV AD TRV E NIRRT ADE TN E,



(Fk)  HEZTWLOTTD, Z2IZE84LEENTH D,

(IUA) 29 TEh, be, MLOWER, T2ROHLHEERTPIOL DL Z AIZH NIBB
U —F 7 =20 —%FF TODDOT, PR MEMICIIRELROTY, T TR, M
FEREIIMBA R DL WE WS Z LT, NIBB VY —F 720 —0OFHEMAZEMELEL
Too FHEOHEFEOFHIFHIFNE LT, ZHE TR TV & ZADTBRFED T BIREED T2
EWVHDIE, DA TWEREEE L, ZOHIRWSLETEDE 2 L MBEH Y OE 2 3%k
WNANWALa TV MRbhbHEZAT (R, BURIFIED TWEO TR L7z & 5k
278> TUWET,

(FEH) 4. 1047°% 95 T,

(LUA) 104 TT D,

(FEAF) 1,

(FE) 10413 7=m—, TH, ZIUIHEF 104 LW 5 DTIERL T
(WA TEARLS T, BAREFEHM L AT 2L W) Z & T L,
() Zo5VWHZETTi,

(UAR)  1Fv, 4, BEETRWHEROFN 134 WETOT, 13475 A, b EIMSIHE
BN ANTETR, b, 17T4SO6WVLWRTXF <0020 4, b, 6EICH
WHFESTWNDEE WS Z L TThia,

(FR) T, FHICER D OIFREER S BWROTT D,

(FF)  SETOTTIND, brobPToEboTnEET i,

(FBE) S A& TOSHWNTT R,

(A AEINIERIZ/AR L T3HFETBLENE NI Z &> TVET,

(E¥) NIBB V¥ —F 72— RnH7Z0T, brolBMTHL EFET L, LA
B, T I BEEMRICE s TRERV AT AELEB-TET, To—2i%, BHfEIC
EENTHARNE IR LWIIEEZSA 9 & Lz & SICEFICHED T, BRSMERIZIERIC
HLSHIBENTNDDOT, HILWI L2000t Bofzt i, RAGLREZLED &
S EEIMEEEBDT-OTTN, ZOFRIETRA R ZRE> THIZRTE TS &0 ) BURA
HYET,

(FaF) £9b, TLTIE, RESALES L,

() MO T, FrED FICHZE LK E L W) L ZABRH - T, ZOHHDOD
TN—=FIZB DN TNEDTTR, ZOTN—FOEBEIZED L HIITENTNDEDTT I,

(IAS) & CTHIE D EERIS R I3/ ZRAT 20T, 20 L JICTEM W72 nWi=)
DN EENET, Fo B HROTTN, BE3 TEWET &, 30 ~2— VT



ENWTHY £7,
(Vaky)  MICZTER S WETH, Tl

(TR ANHFENTE, EEEZMNEORESZLHD L L D12R>THD &V ) RE 722
BV TR T LN HMOKIZ Z 20 ESHEVTEDL S IZAEBLTWLHDOTLED
AR

(IUA) A by, MO E LTI TWERA, 7272, EFICEHCRS &
b ZOREHRE LTWERHAH 0 £3L, S AbMHiSANKERHEZ INT
WL EDARE 7SO TTR, FIIREHMEWI DRH > T, I ABBFNT
WD TYT, L, TOREMHMNEALEARL I>TH->T, IV TWZABEE
NWANATREZAIZIRY T T TEELTETNDLDOTY, TIh, EHREHMITE
WIRIZE D> TWER by BREEDN—FITHF TS LV,

(FF) 29 CTFia, EAMIZIES v EITED> TR EBWET, MEICEEEM
MO, AOHVE L, BEHRORY Y 3 L0 ) DIXFETT D AEE & ITER A
WOTTD, ZZICHF2HMHNVTWOn, 1 FEAEL TR holcl s Z &
T, A, FEHMIZ1IEHMZFICR s THWET, TT2H, BEMIZIERIE D AN - T
ETC, ZZDOLZAIZLODTFERRTNDEN) ZEIZRSsTVET,

(W) LD Z &I, HMOEE NI, BIKDOEEZSFDHIZDITNANAET ST
T, 2HOVIREBIZR > TWVDH EWVWH Z & T,

Ho 1, BRRE LW DI, BHEHEDO T RO FFICHE Y SN TV W) 2 &
TLEN, ENLSNT G L0 K% %ﬁszt& L) DTTR, TROMMAENE
Dol Z LiZk» T, RFELUEIZZ O W WIEFT OS5 GIE R D@ O BT S L ELTE &
BODOTTMN, ZOHVIFEDL I,

(IUA)  ARYlzB-o LD B0 T, HOEWR, (IHITED B2 N> TE 7= TR T
EDHERFLCWET, BIEDL DNA Oy —F oI —tZnhrbarta—4F— MWhtbh
VT T T — FIIARYICKBIRRAR D TT R R TROY TRH DT THH D FHA,
RESL B SR TR AOR I & LT 248 5000 TS HWEER L TWET, ThAnb, £
YE=DTRY ey FERREIZE IV IR LA TN L ORI L EZToTVET,
%T%0r. EBIANLDLIHERSH L0 LALEREAN, £IWVIB T END/RNT
NWETCWN ERD KD LTWOIRILTT IRHE D Z 90 9 kil T E 2 & FIZR O T,
THEL T NDEWVI DO TIERNDT, Z0KL, TELHHRTRL->TETNDH LN
IR TT,

(BFH) bBroliBIMUET, AMEEDN 60% E VD DINZNIVDIRNINE WD Z LTI,
KEFETIZENLS BVOET D, oM ERFTEE Lo E@mNDTEA D EBWET N,

(UAR) HROFEKADE., REBRFITZLY 50% BV 65 EBWET, 77/
SWNWEZAILRDE AYIZEH D 5% HEWVWRAFEEND EZALHDHDT, I
TRAINTEIRNE WD I, BFFEE T 57 nWH 2 & T X,

(BFH) KOO KRFETES, ANFEZHELTWE LW Z LIZHICLET, KA LE-



2O NEBEZL D DR —FEF M BN EFAEF MY BT,

(WA JeRZaEH, Y AHFEIRE VWD Z & T, &L UTH4EMDT 14%IK 55
EWVIHEEICIR o T, MEBRETZOIORENATTZOTYT, £, B <60 o%Es H
LCWEERH LWREIZROENTZDRE EBNETRN, THARYBIZENL TR TWITHD0
E 9, FEFITEA BT & BV ET,

(T THRRWMSNIZBREENE LA MDD R otz 80 ) DX, 20~30 FERiIIE, B4FE
TEHY FHATLER, SHEFCRE-> T1EMASLWT ORMEERZHNTZD LTW=0
TTN, TO%, EARME LV LD -T, SEZIUIAEORIC/> T, #iEEE
HEET O EMTEDL LR STZDTTN, HOBEENLHIZ VI DI 272
ST, BEAMIIIMAERFHE VWV HIBICR>T LEST2 DTG, WAENREI1TZ S
WO BWRTHLOWKRAEOEMAZ S 5> —EEATLH LN, TOLIRIENMFLEALETERL
o TETNDHEWND Z ENIEFICKRERMEICR>TWET,

(FER)  AMEEEL S —o, HEUKEDN 20% %2 HOTWDH E WS Z & TN, Wi, HE
BT AD 20% CTHIRFTDOETORBUKEZ > TRBOLNDE NI T ETTh, W)k
I, WFZEE ) BITCEKRE S IR EIIH L2 THEWNWE NS Z L TL X 9D,

(A)  EAOWFFEE NS RN BT TOWNE S e nd Z & TT R,
(WR) .

(WA)  AiEoTWninTd ki,

(W) ZFAUFFERICEENZRE» S LVEE AR,

(WaF) e, MEREIIAEHZEL B Tunb bl T,

(BFPH)  BEHEERBE L VWO ONREE 3D 5 _X—=JICEBNTHY £9, 156 (HEHH) Lok
FRHTOETR, 2L DD 5B EDIMEATN TV D 30% O f#ERE O CHA
M S T=BE L W) Z LI £9, 40% BV > AT FEHE X —ICidySh, £2 T
SHFEFTICEL A BE %2> T, FOEVIZOWVWTITELZEAFICR-TL A Z LI -T
WET, TOBEEED T, 20 156 (EHM) EWIHEFNRRHERE L L TH>oTWnD &
WH Z LT,

EPES)  Ex DBFFEEIZR S T2 DIZ LRV O T,
(#H)  RoRnTT,
(EAdks)  Bishfd 2

(fHE)  BEFHRLRNTT,

\md

(8 m) TIMn6, EZLRIUEEBNETN, bivbiv KRR RS 72 D T3,
B ARt o D R CIERINTHFZE R 12l > TWA DIFAY 12D 7w —t 7 — DT FEES
DI RIZZENEND T AERBEN TV DFHRFIIE S TH L TWDONFEFZE VD Z L3



HnEBNETS,
(FaAy) KA LWTT D,
(HE)  HOREHITIVELT,

(PR A, FWICEE R E ZATTN, FL0ANLRLEIATHTI Db L
NEEADT, EZDLIATEDTIFHEWILEETLWERNET,

ZNTIR, 7. BREMOFMMHEOHEMEIZEI L T, NURTT L 9X—UTT, H)IS
Ay BBEWLET,

I. ZFHHEOHE

) U—FROFOEEL, X—=T D2 L 3% TELI I, R 28 45 g O |
O VEHFROHERE ] L LT, AEMOREEE DO —EIZR > TWEd, AN E AT
W DRI T R AR EAEZERMEAEY Y BREEAEW T E OREN —
ELTHTWEY, 22V ET LI, FIFOTLELWVANAEENHTHES, —>
—OW|Y BTS00 R0 T, TEMBHIIZET TWEEEnERNWETE, 22
THT—DONRNIRDO S ZELTZE0,

#9

9= 72D FTN, bILONAREY EIFEETW Wizt on =250 7, WEFE
X227 LAY Y —2AEE TR & E LRI THENZ W TR 7en E B
T, BIZHBRHLWITNL =Z2ob5DTTR, bbbt LTHYN»TlRETHD L x
TWAHHEDNZ D =D 97,

s Et, SO 3 A 7T BIZRELZON TN LS D AA A2 O RIFTH 72 iR R
LB DFERISLS VICEETH D] &) DT, ZHF EFIFIEEZ PO E L EERE
HFERFFEDO R T, FMBENO DIV T LA F BB - BFTRBER b2 LE L
T, TSRO RRELEZ SIS Z L, N IO FRI-S < V2 CEEREE 21
STNDZERHLMNTRST2E W) REZRMAE T, Z4UL [Development] &9 E4 7
R SN E LT,

ZOED, ENELY EHDIEDH &2 AR, TE &R s o iR L E R 1 2 5
RL7z] W) bDT, ZHIFEREMIEROMRETT, AV I IxIrE2HNELT,
By g v RAAL U Z U RTEEET (CSP) OELEMIE LT L Z A, RO WDbW
% iPS FBERE T EMATHLVVWEI RBEETERALLEZ WS Z & T, [Nature
Communications] (ZH#HE SN E L7z, ZIUTESMITZ Fi & UzEBELFRFSEORRETL
776

ZOHDBEEORKIZREE L [HENZRER AR T L —F T L2 RA L)
EWVIH DT, ZHUIFLDZEENHF NI > TIT272b DT, 7T AD T N—T L DIFH
BRILEMFE T,

FHALROTTN, bIDLFELLLHHSETWEEEET, ZHITEANS LR
TLC, EEHoTFIC, &, EEFOPDOENSHEE L TRE SN2 b
777N RERGHNIEFHOBED LS RBEENH - T, HEVFEITFAHI LR A
STELLIROT, FAAEME L TLERMT & M 2 22/ & o Tz TR, H< 2
DHID ANTH ST NHERIMEED 7 T U ANDKANPENI K EZICAETHRIEDA

_94_



M MZNEENPLTHZEEL LD TiEWwd) &, TREHE-ST2 ATINLAS ) L)
ZLlZlo T, 77 I RET ALV IEBAICNHNANARNEZY TT, MNEEYTRE X
ELTHEEZS LI RMISETINEVNI Z 2R LEZERNHVE L, £HLEED,
HUOEY T X ICREREREAZBENOTFACEREZ T Z ENbn £ L, ZhvE
TEHEWHEDFHICE D WIS ER Z T L0 D L2 REHIT. bivbh EERTIEAeL
RN T=OTT N, EFICEN2Z LIZENDRROND E LT, 5EILWVDNS TEDRE
WA SN LE LTz, FRUCED S TWEDNR, 74+ F e b0 HFELZHEIRT,
FZETERZIEDEEWS Z & T, Nature] BHEICED £ L7,
ZDOZOBREFEOREMOE EOMAFIZRY E LT, ThEEDLIIMEMMITHE N
I LI LEL TR, BHIEADFNLENW) ZETEALNTT AN,

(FaRY) 2Tl EBEOZDOBOEITICONT, NURD 10 025, BHEAELIALLLE
FEWV L 9,

#10
(BFH) BE3DI10X—VETELEIW, 2L, 27 VXRL b TF VT4 7 AL 0
FETA BlIIhA Yy s A X =L Vo TWEEERER L TS, EsI A L D
AARDWIFERERE T % o 7T ERNCHREG DIENLAFENTH Y £ 77, Bk d 22 OaF5Ess
B2 3R L CL #EE I BT 1 % D& SC% Highly Cited Papers & EFR L, HEIZ Lz
THWVDRRLENHTL 200809 Z 2 &2 200645005 2016 F TO LHERTT F 7L
72 b DT, BIREHAF TR T 18 AL E WD Z L TS A Y L TCWD Z LT £97,
ot AT - BT, RIFESWVE L 22 O ESEO 5 HLO—> T
D, TN AN —FITVEEE S 0D 2 LT, 10 ETLMEESINZVOE, K&
ARFD URA DVBICTHARTZ L 2 A, 11 (LI BARRF A EEDN 7 X 73 tnic e n
LT, ZO 1 ANLD HIREMARFIEERE L v D DIE, 100% AR & B o T 20T
WEH A,

#11

BIEHNT, 11 = F, RAERRRELIZEWA 28T 7 7 7 X —Z o 2EEIc s
HENTZHRILEENIZET AU N T 77X —=RI0<SHLVWETORLEZ LD THY
EFT, ZICHFNWTHLIEFEDFEHLTT N, BERILISOVOENRBERIN TN EEXT
WD TRV E B E,

#12
ZNDH, 12 X—= VIR RS Ny 7T X 7T, U EEREI I T
XETN, EMUNEFHEFEIC L DIEN T, FEEMZ65MICT > 7 SNTHOET, RKEN
A5ALIZH 0 FTHB, ATENPINEIZ NSO WVDNEN E o7z L BWET, Hbro ¥ HTETW
HIREWVHRUITILET, 7277, BIREER 77 4TI o T, ZoAMCHY £ Lo, 1
Y4720 O&FIC LET EIEMIZ S BB £ LT, b 2nidn s, KEORF
BERS>TNDZ ENATENS N EBNET,

#13
13 R—URZOWRD & 572 b OT, TR 28 A 2 S—F 5 ORI S £ OFE
BAFRBUEH D O TR A ) 2 b7 v 7 LThHY . WhbB KN TN ZIC) X b7



v7ENTWET, YL ETT,

(Far)  EobbonEHIT&E LA,

ZAVTILZ OB T, FTHFZEIC BT 21BN L T, FTNOMFEE ORI L OWF
ZEDKAEIZDONT, WANWATBERWEZEEXT-WERWEST, 20Xk oRFET, 4, —I
EREEIFSCIR &V D KD AR, WAWAREBE DN DRI > TET, WANA
R TR OIIEIZ 72 > TV DT HDTTR, ZIVIHIRLEDT, EDLHRZ LIcH
LTCTHh, TATTVRHVELZLHZTCWEEEZWOTT R, EH9TLE YN, BEW
LET,

(EAMKY) @S| SR Z R OFRREIC N Z D LW o DiE, B AAMRK R A X o 2 —
RTHEIROTNDEEIDTHENRNZ LIZ LB OTETR, FIIZEAENO L S 7
R=y IR ARV —% 572> TWAMREFT OGS, LT LRI EETI 28 T
RN DOEFTTONRITFIUINT WL H 5D TiXennE B0 Td, KIS
AMDFEHLL, 25 EZANLARITHPTE TV DITNE L, BUNTAERM KA 100 BT,
FERI100ETHH IBEICT IWEE IO TTN, bo Lalidd - & beno72139 T LA,
b, OV LEZAEEDIIITENTNDEDON, B robffnizne oz Ttir
e,

(Faf) F95 T, 220 ZANEFITH L T, @mks iRt ThH 5 L, FDOTT
WD HEE VST b DI HICE s TES EVWHIZ LBV ET, TThb, 4. 2F
LUV TZED L9 REEE A SIS > TOWET IR E L, ABIZZOKE T THVWO
NEWVWHIENWEH D F9,

EAbkR) %5 ToR, MR, BEARDOZWT ¢ —v FOANOTFBS5URAEIEHEHZ B
MDHDT, £9T D&, BHAODZNT 4 —/ FONENY 24D LS HE > 72 F NS
7o TLEVARRNTT,

(k) FHTTi, 7277, @I HRLLREY DHE2 2T TCWVETDOT, TZOHT
Bl 2 1E4 OREY) « BB L W o T2 D 7006, FEFICEZ VIR IR EE > TV D5
BT, 1 %m TR DI bIEFIT SABITHENRNEWITRN, LWV ZEiIchY
iﬁ)}*o

(EBkR) F 5O TTR, HBHERNFE-oTT LR, S F&HOL VI DIFERKENT
TR, TOZHROIHTIENEOT O, BT LI AnbREICRS KO, mEA < jE
T 55D RIIE 2RI HEN RN TT LR, TREB T TCWT501E, £ SICHEARF
ROEGHIR ETRWE BB O TIIRNN R E WV IRPL LATHIOTTITR E Y,

(EB)  ZofEEEWVWI DI, HLETHIMIOTZDIZhbbNIETR>TND EEZ T
T, XBREDOHFTHE My 71 %N ENSHEWNHLINENI ZERH-TIHINI T %
LTWETH, BELSASEENEDNTZZLELENHIDIE, AFRED L ZAThbhiTH
LT, BT LA h 77 7 Z—DEW AR D DT Tida < HAINED & 5 VO
REERS T REEBETCLIEVI EZATRSTENDEDH D T,

HAkIR) o £ LT



(FF)  AEFOHZETEZO 1 %im LIZE 2> TV DINEEZREBICHRICTAHAET L, &
TLHA LRI N T 7 7 B —REmWHEICO TRl WnWs 2 b hic, LE=
—HENRASTNWDIDTY, £HrT DL, EEENDARYIZHRELE LTROLNDDNE S )
EWVWORMBEBHTEET, 2006, ZOBEAKIMY HE L TLEIRIICR-TEET
DT, RIFVAEEZ R TN, HOAWTRIFEDORBEADE ZAD X DT, DB CTim LIz
EoTEDLIITHATELNED, 2OV TRELAZNEWT VO TIERND, NE
Z N U7 S LB TR0y, E VN OEFUIE->TnD & ZATT,

(FABER) &9 T¥da, 20n, SRICETE ML TYH, BRITOEZEANZ ABPMET
EHAMHANTEL L O REKKNTEDL L WVWNTT LR HELVDII S > TWETITNE b,

(IUA)  ABIZB->LeDEBD T, 2IVIEFICENETEERD D008 0 H D3k
AKHPNZEEZR DD HDTY, 1272, HoFIHT L&, [MIBE I BT L0 Z &2k
HE. 290 LONREI LTHIRERINETLES T, L LTHLREE LT 2
INHIT T RTy bR, BMET =2 BN CHED LTV 9 W) FlAeD T,
FIZIEHDHHF—U— FTRETIUXENTZ TSI HEIN 0D X212 L LD &y £H 0
FIEHENANASEZTEONET, ARKZEZICZRVX—ENTHREINEINENH Z
LIZONWTIE, BEARNRERITH Y oo, bOLREIIEFR 2V TEMHEAEN LTINS L
WIHE LTS & BnES,

7272 BANNIW D AETFIZZ AL 2oV ) Z Il b RICETITHEER b TV
LHENDEEENET, I 5IHIIRoTNT, FRMICWDWHERERH TS, £9
WORMDFETIE, HOHFHEZNTHWVON L B TWEET 5D Tlidewn s BoTn
FTTh L,

(E%) ZHICBEHE L R0 TR, 3, 4[], L LY -va A X4 —0D L X|Z,
EOr B DS GIHE D D BT KK L TEN S HWEWIMEW I E W D 0T FiER S - 7=
DT, THONIDELESERMD ANTERHZITAZ ELEZTHWV W LB S DT
ne,

(PR 25 THh,
(L) BEAANNZ ) —~ T A XT 5 L0 5 ERTTT A,
(BpkR)  Z %,

(TR 4L HECNOUS VAT AL W) | A T4 o CHhREFEZ I £ & T3
LL, T I7A4 0 TIhGETE, £ L THEFZEORE L BHED T, TNbLN ENTZIT KT
ICEBRL CWAMNEWNWI Z LR TV AT L5225 A5 LTWVWEDTY, HE 24T
ZIONIEDEFSO TN LWV DNRASDHHT, EDOLIIRDLDMNEND ZLFAHES
ICHEIENTWS L 2 ATY,

72720 EIC K o TRIWN DRV ES TWT, BIZIZTRLE R BT R LOBRDR LT,
ZD ) BLRIXENED S T DN HAE % d D &, RIXOBEBROMILEV D DIE, K
ERXLBLMNMFEALERVE LD L ZATT LR, L, RiboREBAMSFR EX, &
AR RS> TWND LD b D% H DV o7 bEIILERE D DIF T, 72h
O, TOVOIDEMIFTZ LICED LI RIBEOHEL T L Tho7leb W& s DlE, £



AR E > TVD, £V DRBUTR > THET,
EO AN

(BH) AFORFEIENIZLEZBS LSO LEEIOTTN, ENZITRERE R
BLTERZELTCORNMDRDHDINENIDIF, FTRZIILHDETIAERZELSD A L N—
DRWE LN Z L0 EBNET, KBEAEOHZER->TH, &b EEHTEKRS
NARNIHR LB TE > TH IS ML RN 72DTITARWVNE BWET, 90 ) BT, Y
O E LTET ¥ LUV U I RIRETE T EB Y DT, £ LT, EBEZNHEREL 2
EIMENI DT 10 £, 15 FfF 2720 E )b 72\0bT C, M TIERKE, &0 5O
—VNhHoT2 A NDBEFRZ RS T2 DI TER, TOHWNIE Lo 7enE I e d Dl
T O WO EETIERL v E BN ET,

EPkR) 2%, €5 T4,
(FaF) T ESTL X DD

(BEl) Sox EBEAENRBS LoomZ L LR THONSNLRNDTT N, 250
ST X T O, TNENOKE L L Z bR ENET L, EAEE WD DX
ANERTTLNENDT, ZNEEZL LD LAT I SN TWDDOTIEARW et 8
YDTTITFNE,

EAMkSR) 720, T 1L DL NS OB ELWIIZOTL X 51,

(Hel) M, B OELENZEI VI bDE ) —~TAXTDLEOIRTUFTIZT D
&L Db oL BT o0t Boz b LE LK,

(FaAf)  MITESTL X 90 1T, EAES A, BEVWLET,

(WR)  KE E ORI EEAEDOMI RO O HIEZ, bHAALFLY s v A X =N

TEZDITEARIATHEBRTTIE R WO T, ZREARNIE 2RI OFHEi D F1EN & - 72133
TY, &) T & T UHRANHIIEAN D,
HDHNIKRFZFIKRFEZOZENENDI v
NS UM E Sl L < T FE
BRI DIV HRAIR RS D, hLY v -
aA Y=L 7oV T UA | -
TFHIVT 4 7 ADT 77 X —%ffo T
FITH, BIIFENEZRETLHMEZAR
IELTW Wt ZARH DL EEWET,
Fo, HEEDOZL O AT I NITEAR
WZEA IR, T LA, BIFER S
NI 9=V DBNE, ToEloE A7
77 7 B —OEWHES I TR ST
ﬂ\ﬁ#%ﬁw®ﬁﬁﬁ<f\%m%é
WL THEARMIEEDTRLIZLT
%Aﬁw%ﬁ LTH, ZhixEn—5



T, fTCEADILELESDTT, TTND, I THIUL, T LARKAEMNDNDZE D
WO BEMED S L FHETE FHEOET LV EELNTE LWV BNRREV IR LET,
—OT, fZRBALTEEWNWS %, DFE D HEROBN AT LT DA Z LT
ED BDHWITEMW) - Y IEEO B OAMICED K T AR AL EN £V )
—ATEADLLINRMEFELLEIIETH L, LEFEBo Lo L DI, RILV TN TORE
it TRTD2LERD D,

ZAVUIRMIRIEIOT 7 — Fha Ay hO L ZIZEDPETW WO TT R, FRERE
ERNVASNAREEZ L THNDOTIERNNERIOTT, 2F0 14E, HDHWIL24E, 34
THLEWEERI OTTR, ZOMICMNEHE 20N ENTRNENI T Ly vy —RHo T,
RFVENLRVOLDZE—ILFELEOTENRTNITENI ZEIZRsTLEY &, RELA
BV, RO LR ANMAHF L EFD5DIXREAE S22 L 2O TTR, KEEAITZS S
ZONH) ZEExURIZEINZWVWTHIRAED TE LMD, DN TORERMEFEER
SNTEDOTIEHRWDE, FAD XS /ML, RITVEI VI T Ly oy —1id§ T < BUEIC
BRAHLOTIND, FTETERAIC/R-oTLEIEWVWIZ L HDEMNE,

KRS 72D ) DRFZTIETE RN &0 TN, BAEFHISCIED B TTNG,
ZOWVWIHIFEHKREESNIUL, FTFET IV a2t T xRN EEF-oCobnd &
WIS IICHE ST, 4 RO IR DTN & v 5 DIE, AFZEHERE L 5 A TIED R DR
B Z 2R DTl W RN LE L, LLETT,

(Faky)  E2bH0RES TINET, BEHIMICE WS ZETT LA, Tom, AL

FEFEE WD b OEIEDTD LTWET R, EEITITOR D EARMICERICEMEL T b
10 /-2 L HFRII B EEMEZZ T 5 &0 ) 2L b, ZRMDRIR 10 < BN L
S DIEFICHEA R T2 BRE L CGHEZ2%T 5 &0 ), 2O 2% flioTHnET, TTD
T, BIBREEOEVIHMIIEFEKRL TWD EIXE Y OTTN, —FH T, BEEFENANAEE
HL2NEWTRVWHREELH LD TT N, T2 DXy v FIFERIEIVIEFICREL D
LHERVET, TTDH, TIE2BZTONRNENTRNE NS ZEiE, £4. HICEx
LTS EEWET,

(IUAR)  REREA XLV EIED o & TOMKRTTN, Fxr OBEWVERRIL, BT HIC2EN
Z AT ICEHI 2 RIS TS, 7 D WD > T 722 ERREVOE EBNET,
ZIHAWVIRIMTRNE, RITVARLBICHANI LR 202 LIcER I TERvno T, 4
DI, BNFTBICRE O bOITHERIEIL L AL WIHEEICR > T D&, RYITEHESA
WINELFEEDEIEFEMLTLEST, FEFICESRNERS, ZRITKL T, KEA
X TZ2INIDIEHESTWVD L] LiIF-2ZVEFSoTINTWVADOT, Bk, 4 LRHEZIE
EWVIDORHLONRERNET, ZNHWVOETHRON LD FHATNLE S,
RIFVFEMEND DITARYIC, HOIBREHEBFRILEZLoTNDIHNL I EI Vo
EZATEHEAEMODEDIEENS o) art 7 MRESICEE L T Nne, g
MoEIER> TN E BNET, BETIEINONIEZI NI ZEIEE>TNHDOT
TS IR IR DT VIS B BB & o 72 DS DO T2 DI R A UL L7220 & W T 7 & s,
AT S Te BREIETERNEWNT RN ED, ZIVIFHEEND IR TETNDLDT, KE
N lidbroEoTWnET,

RNI VT ELH TNDENDE7RN, BRI LEERLHOTNDEROBNE72ENH HNE
THRTEZDH LI TRVE, REICDWMEFRIIHTZ VWDl A5 L BsTnET L, FAH



HIIHAMTIZZF O VIO RIRTOIWNWEESTHWADTTR, ZO9HLEInhbBLND %2
ZIFHAMbLLEEAL (5B,

(FaA) i, BFZEEENCEI L TIXE D TL X 92 KALWTE

(R¥) 29 0o i RO L\ 5 DIk, ERTHEZ TR THEBIS DT,
N @‘%%@%0T%oh%7/7#&5ﬁék#\9LT%%EH%L
CRAED LD R L BT HRELLES OTTH, THUTHD, PIEHD ERims 2

(TafkH)  Fhid, BIBETHIBREBRO TNWAHEZATLT, 4. NOUS v 2T AL EWND
DHDLAHIENIET, BELLTEINWIFITIZCE YD WH b OEBLIZTE0E 0D
DEED L) ELTHETR, BEHOVNT—=FLNIDNREINI EDONENI) DES
Bt L TWBEZAT, EEZOMMIIHTWERA, b, Bro& 24ESHL, £
FEDYVATLNTELOIZEINNY ETOT, ZOMIZZIHLTHSTEL TN EN
F7eu,

(RE) VRV Y —=RZ2R L SAHESNTWDOHIEERE L, HFE D EBNIZIZZ 5> W0
Db DIIEDRVIEENH D LS DTTN, EREN TS0 VFEL TS o ba
HELODTINET LI AW, \EZ R TIND NTNET D,

(&) EHEEEZX-o-TWLOTREEZLETA, LAY U —R 0%, #HEO
RS ET, —FRICHDIFIEZ, REFEERLEZ 7 71T TBWT, [MiFOHERZ 0
DOTTNFLE Y 77 T2 ﬁ%?é&mo%@fﬁ Hob o LHREIEE, EY T
ICRFELZRT TRDY, b, BICHHIIXoTLEIOLH LD TT N, %@5%@5@
VAwf%éﬁkbmaxiiﬁ% WL A EWTIFRE LG DEB L WD ONFHF—IZH-> T,
ZHNTIAZ T, —RENFICEDRERZERHDLIEAINE NI ZEHLEB/L T, ILHEIC
thwﬁﬁ%ﬁﬁ1%%@i#ﬁx%@ﬁéﬁ¢ukﬁofﬁ%ﬂ%Mﬁﬁ&Tu SRR
WA L CHEEDD E VWD ZETT,

(k) FO 7L RV Y —2OFFEAKIE, FIREVRH D TENTNDLDTT D,

(AR AWM, TTIIFRENEES T IN,. TOEEEL ETHL - RICHER VDT,
FHEBIZ URA N ETR > TEIEL T, b

—RZ 2 0 LTV THT, 22 F TR

vET,

(EAMkIR) 7 bix &, BlxIX, AL
RFEAT &V D & 2 ALY £ LT, 4%
BRBERFIZBY T, WhHE b TENEZRE
BR L7 TR, BT oga. #L
ZENHYD, ELENE VST L IRED
DFEEDITNA H Ea—2k T NT, #F
RENEDI LI L L RoTDEZ DML
FIZTHOT, HHI TRV Y —R|IEIT S
BMETN 0 Tz, L THNDRTW

- 100 -



HDIZTp > TW=D T,

MEEFETOT LAY Y —=RZhde, —ONIFHLNWEEFOLONFLE Y 771
BFon<T, R0 T#LW) b TLEIDOTY, @B RBE LB LIEENDL —IRH
WEDLEEZTA2OTTN, FRELWENS Z LI TLEI, HELWEW S D)
L) & REEIE, REMBICIIE S OHEFEROTRELENTINDIDOTY, EWVTHE
IZREE T, WERICERAONDIOTYT, 206, b3 IKEEREVWELTLES, b
SOIKEDIZEABRBELVGEEENSIN T, XL o050 EEbRTLEIDTT,

71%))% B A XN B2 872 L 7 a TIE W T2y, ZTH MO ANBTIERW T2, 720
O, ZZWH I B Lo RYIXF DB LFHFROELOHNE 5 1 ATNT, [55000 4
IO ERFAIEBTESTHH I ERRL2D1E LAVRWREVWIEIGITH Y £,

(B WG OB EENET —obh 0 9, HETOKRK L& S OIX, 2 2135 20T,
FHEE b AN~ AT 4 OFEEROTY, BT HIC, BFERLE THEHRVWEELDL T, HE&
IIAR =Y DFRLFELELS LOHIBOFLFELES ENEINVI ANTLROT, ETHOITITS
MYRLTLHALARNWERFIILTH B ARY, EANFHE—TT,
FHEBIZIT, &b IR E Z ZORAEMOHE 2O TT N, A F IR FFa
Sa=—2a I ONTHES f@ﬁbfmf ZNT2 D DAXNTEF> TWET DT,
—ROBHEENEL LD I VIXEI DN —RZIT TE D, O, BBHEICEHIR- TRV IAT
MEWVND & 6&(%&@Af%ofw5@f BRI LTHEHNRT N E NS Z &
TH 0 £,

(BF)  MICEITL X OD% MIRICEHLTEALWTL X 92y

FRTH, FOTORECBY 20 EEWET, O QIR - £RFZE T, AR
@\//a/@_k%ﬁ@\§ﬂ3®lﬂ~v®&_5fkﬁbbibtﬁ\%@@@iy
varo—ok LT, ENAOHEED I 2 =7 1 1ok LCERBIZE DS 4 f2 8 Lo
REWESTDLVIORHY FF, TIUHBEL THILTWZZILENnI 2 LT, PR
M54, BREEWWZ LET,

0. £REAA - KEFAEOHE

(BH) Tix, T TEFEMHOBRAZBEELLIEZWERBWET, RU—KRA L FD 14 2—
hETEICh o T E W,

#14

LK 24 FEFEN D SRR E COFERIAM RSO itk O THY F
# %@W@%Fﬁ__ﬁﬁbfk%iﬁ

SO ILEFIAMIEIT, EARMICITEEBELZMFRICLIVES SNLTHVET, 14— D
RN T 2 ILFEFHPED 5 B, BEALEFIHPZED 6 EZE s (Fr—=v7a—
ZFEHE) F T, PEROEAEMOILFRFIHAMEREICLVED LN TND HDTT,

—J. TO—>OFIZ &6$%Lm§ﬁﬁﬁ%f&m%% ERIFIHMIZEIL, JEi3 & A
MEENHTWD IBBP B —IC KD RFMAA ANy 77 7 7adzr MIETLH
DTHY , FHRFENOBRRICIRE Lz LFF AR > TWET, b, TOTF
(ZRLH ST o O JLFEIFRAF IR, AR PR E LS R U — 7 O PR O, BE
FEE T TV b T, EEFHOERMEED b—F A0 —F T OOMICE

- 101 —



WTWETD, HEZEDO L O, TRk 24 D5 TRk 28 2 £ T EIZIFRETT,

H o LA, FRCHFEEOFEANRICBE L CIHA L E T, DR 28 FE] LEIN
TR0 ETH, BEEEDSIXZ N E COIFEFAMIEOMM A AT AR L, HEFH
FEDIEH ZH8EW- LE L, A A A=Y ZHRERAME. TOnbkesr /27 A
HLFEFIHBIE L VD ZoDOH LWILFEIFIHMEEZ < O 2N E TIZH Y £ L7 DSLM [
R MY — 7 P —ILFERI IR E W ol b DA ED DA LE LTz,

aA A= ZIRERIATRIE, A EG st gy L FER AR E LT, BARR SR
BEAE - B BRI X — DA A= T A = AW B ORI ET H D AR
IEESE ALY LN 72 T A G AL |2 B 9 2 3L R R AFZEIC. DSLM :[8F F 78
& LT, BRI ICHY LW W2 b 0, F RS DSLM BEMEE LIS O BEMEE 2 15 - 7=
ERIBERFIHFE & U COEF T O BHHEER D Z T AN TE LN b DEEL 2 THRE -
SHA L 72 b D TT, BRI R O ESCE O % O BRI £ T OLRFIHMER 2T ZIC
EENET, EEENPOREWVWZLE L,

—J. mET /7 ALEFR AR, TEERE ERART E O N LB Y 3 2 KRG R
BRI DT & RIS — o v — SR RR A BFSE & -2 o LR R HAFZEE B (1
G L 72 O Td, Z 2 CIHABIEEEZIRD 2367 ) I 7 ARR#E O E AR — T 5
CLEEBRELTRBY, RIVMEENOEMRLE L,

WEAEFE D FEfaf L. oA A A= 7N 381, BT ) I 7 ANS59 LS Z LT,
FEFIZIEL Vo TV BLERFRFIAMETH D &, bubiuiBZ 2 TnEd, SEEICBELT
FBAE =2V BLFETT R, ZORIIMRERICED2ZTANDELREETOT, &b
ZTDOR=ATWE ET & FIFE A O ILEF AL O EMAFEIZ /2 D D TR W EB X T
WET,

(THF)  E28HVNRES TEVET,
feWN T, EFEIFAIFEOHEE L VNS Z & T, BRI S ADT b BV LT,

#15

(BRRE)  NURDT7AND IS5 X—=V 2 TEBLIEIWV, &, BHEEDPOHHOL Y £
U7 mAFZE 2 BRI ED L S ITEHE LT D0 E NI DT, —oDk X — 2OV THiH
SETWEEEFET,

PAR— hOSEEx & LTHINWAWARRENRH Y FLT, EHEDL LTH=DTT 2, 2010
FAIZHM LT, SIEiHgss 2l & LAt o 2 — &, ERAEM AL e L
EF VAN Z—D, ZOoDHR— b E—NHY £, 7. ZHEm T & BT
WTOL o2k ¥ =TT DT, PRIRTR—-MIbEbLEH A, EWHEERITE
VR =D ) LENT AL E L TIT > TO D AEMREREE MO, A A A A=V
THAT O TCOD IR, NAFA L TA~T 4 7 A%E[To T DIEREEMHED =5
DE L BT INVEMMEE X — 3B Y OB X - BRI SH Y FT,

FNEIEER A BRI T 5720 Tide <. O E W29, i o & v
I DI A E > CHHIZITHE Y — 7 o —7 SIdEh X EHADOT, ThEa o) s
> TR ED L D T — 2 2 D Taxib T 20 29 & 2 A% CHREMIEE G
WIETHED TN W) ZEZHBELTWET,

7277, ONCEHHEENOBENSGY T L-L 0, PR )EBE L TWHWELT,
LAFEE S ATFEED 70% CHEETHLIICENIBELO T, (LT EEE I ADRBEEIC

- 102 —



HVELLEIOIC, FIFEEBY OIFEINTEX 5 L HITEE> TWET,
AL LT, BE 1 D 9= T, 22, REMARLOEITE2RBATHY £33,
OB E—EFHL TCWEEWE RO ERE T 5 TWnWET, LLETY,

(WaR)  HOREH TIVET,
VT, BRET VAEMBRE Y 2 — EREAEND BBV LET,

#17

(LB HHET VAR T Z— L0 ) OiE, 5 2 Bt IEFE okt O R 25 4RI
HER TN X —TT, NT—KRA U b 1T RX=VIZHDH LI, TNETITLE
FICENTHE L) RLZELERBE T TECONEET VA (B, S a v Ya vz,
MR ) BAVTHIERED SN TEE L, bHAAZ DIFZEIC L » TEY O IR H
DFFRANRIEFIZHEA T DT TT R, SHROEMFHITZ I VS ZERRKE FTETHLNL WD
D LHETNEMIZT TIEAR L HIER BITHEET 5 S ESEREW., ZERREE R T b O
[CHBRIRODERITEI 2R TH 0, IV oM E RV TEDOHROMEfREHNTZ LM
BEZAHAH LS LT, REHWZZDLSIZLE L,

HEHT2EMEREON E LTIE, A TICHD LD 7%, FBHEIC XL D2EHOEBILIED LR
PE. B HVTIA, HEVE, b Wo Tl D L ARG L LT, EMRRERBSL L0 A
JLERBNTLTEY, Bl FOBA - AN AN T D, AT TR, BENO
MPEE I 2=T 4L HIT, TIOIVSTZHLWETAEZMHELL TV D E W) IEEI T
TWET, EDO7DIZ, BREEE, BREELZ LA CHET S L0, KiZLEoRMER—
o= ol ) AR RNA T 2 AR D YR — 95, HDHWIE, S BFEFCEET
LR ERMI T2 2 LI2L 5T, Wb DIEET NVEY E VDIV TV A % BRI
I Z DL IICLTNI D EWVIIFEEAEIT-> TWE LT, FRISHEE L TFgES, Bl
B, VURVULEBIToTOET, EBRITIE, PIXIERZ VDT AOMFHS, varT
U DT ) MRGERCEIGTFIHBMIT bEA THT, Wb SIEETTNAEMNRIR D BT LS
NHoOOHHDMNREESTHES, BLETT,

(FF)  E58HVRLH>TSNE L, ZATIE N AU Y —2ADBFRZ mHEE,

(BH) FAEMTESRLY Y —RHELZ =SHMULTBYELT, —DFAXD. HH—
DX TH A, T ) —DOBEBT T 74 v aTT, ZTONT—KA L FOEED 18
~20 N—Uh Mo T, fHIZ AW LET,

#18

FT. AXTIONAFY V=TT, BEFTAERD A X I SAF Y Y — ZAFZED P
BICALERHT BT ET, BIES SHONAL Y Y —ZAFHEMTONTWETHA, FH2H
DIBESE AN SR L 720 | BIEICE > TWET, FEONEIX, A X I OIERHR, A
R, LR IR EOWEE, R1F, BERHFLTHY, AX DS ) 5 BAC 747
TV =0, IBREENT OO LR ORME, S HICHEES, YU ARY T LAOBREBITR
STWET, EENEROA FIC, FEZ LT TEPNTOET N, IEFICIERIC, 2
ZHDY Y —ARETHEALTNDZ ERBON IR0 EBNET,

- 103 -



#19
WIS, THHADOARAFY V=2 FHEZHOWTHH LET, ZOFEEDPRALAIZIINK
FIROTT N, BAEPIZOHEEE LT, VY —2FEO—REH->THET, 25
HpRWYE T, FERRICEAF TS TND Y Y —R L, EST /72— BAC 72—, &
BIZEL DTV HADORKTT, HHRFEET, 23227 ORI IICZHL LV ETOTHE
IZHHEIZTE EEAN, TN THEEEERBORMIEENH VY £,

#20
WIZ, BT T 7 402D AF Y ) —2AFEOHPZ LET, JlT EFRk 28 FEN G H
BHEZ DTN ETIND NI EVWIFERDHD E LR, ZOBT T 7 4 v ad/ A
AV Y — R EHFEN, ﬁ@fﬁ%ﬁééﬂf%t%@f%@ FAERC ﬁ%&%%%m
SHLEINTWET, BT T77 4 v adifs, FELSAEPFO BSIIZH Y 31, *
VISMTATHEREREN 2 R W . D — o#%ﬁﬁfio

WEIEOSA ., FRCHARARR CRIBFFERIICHELT 5 L 2 27 ' — ¥ — % L5
INTEY, %@%ﬁ%TﬁkT%éio&ﬁ7774//:ﬁ%% BT TIXZE T Cre
AT GALY ZfHTF 720 LW IH BT D LFORALERKE G- SAELRTWET,
ZIOVolEbOERIESNTND L NS 2T, FBRIZEFENEATHND EWVH ZETT,

(FR)  E26HVNE D TENET,
MEEL T RFEENSAS ANy 7T 7T MZOWTIINASAVBENLET,

#21

gnm) 21 X=vEZTELLLEIV, ZORFHEENSNAS AN 7T T a2 NI K
ka%m@ﬂ$2m1$ A — KLz ay=7 hTT, 21 X—VOLEMIZEERSH Y
FIn, Brx— ZIZhbrmEVD & EEMOFRF L LFHXO S S [LTFHIXIZ
%Di#@:@fmyl&ﬁfi OBV E =L TOORFYT T A MUK EEEEL T,
FEBR LOERELEMBLRERE NN 7T v TRELTOET, EELIERHICNy 7 T v
RENTEELTC, YHIOBEEEZBA LYV I EERELTEY £,

ZheEhH) =D IBBP L H—DZ DTy =7 kT T 5 EERFNBEIC, iF
EEBEAENOHANSD O F L2, B IRAFEINBEZE O LFERI MR H Y £, EBO
FRNRENTWET, /EROIZE TIEET T VA IEEIIZE D TR > 7= DO T, fil
WL T AOFEET N EM IR Y WO AN IR > THDIRWRH Y £, LR
B, ZDO XD 72H LWIEET VAYSOHHLET VAEMORGFEMNBIZIIEH ST £+
ADT, ZTNEMHERFEIRL WA TONR VR EF B ShvEd, 3FLD I
[FFRAFIEE NS Z & TAZEL TR Y £ LT, FEEREIT 12 FEEIR LT 5 LOWAEM O
BiioBsEtED £ Lz,

Fo, ZOWEBRGOKIBRGTO I a =7 41X, SIFERELRVOT, H#RH L o
Ra=T 4 EETF TN EWNWD ZEEHME LT, HIZ—F Cryopreservation Conference % B
LTWET, MFEIT1T 0B LE L, BLETT,

(TR E58HVRLITSVELE, b —DEEEICE LEFERH Y L LT,
WEAE S B BRASG LTl A A A=V IR T T v P 7+ — LI LT, T Tl kTS
éEo

- 104 -



#22
(E#) NU—FKRA L bD 22—V 0 EF, ZOFEREL, FHIREmpe Wtk
) by HIADEILS ZHFECOMREDEEIZ2 > TWDL DTN, ZAUTFERR
LRI R E VD bDOTL T, b e b EIEBA -7/ A - e D 308 RE
ENDoTDITTTN, DA -7 DIRDLRETIIROVOTIE WD, NEREER
FERHIUEE D VST LY R — T RETEAI L NH ZETHEMRPHY . FFEKREL
MAZEDY F LT,

ZOFEET, P& ERG LI AOFEE VR — F T KEFELO TR, A biAE
T 2NN > T, HREINDO AL F A A —2 2 FEE R TO N B OMRECEIE ED
LBEEND D F LI (N A A= T OGATAMEEN /a2 50T
) OFEFNIEFICEHE LIRS > TETNDH L WS Z & T, fEERAHREE4T- T
XFELE, BEIEZI VS EZILIOXEFENMALED ST, NAFA A =T TR
B EFONDAEERSHD END Z LT, IEWELE L,

ZOFEEE RS TNDDIE, ZOROE AT H 2 AN & ABRFC, EAF LB
Bl BT A Y U, AR EE & MRS A YT 5 L WO BT, ZICE HIT I
7B 28T 2 L2 b —= T a—2 2T E0 ), ZO4KRDFEE—D2D b
L—= U 7 M2 Tt 2 FEN TS LE LT,

RFEIT, AREFHEROFFEHLAE LN FTT, ZOFIIEHEMOREHZE T Lo L
RDHDTTMR, RNIV AI2=T 4 ~OXEROT, EAEN - A O % IR I
ZDDPNNEAS D L WNH ZET, £HOWVNIHETEDTED £,

#23

ZO ABIS BT AEAEMOa L N B a—a O TR, RIEPEHL. FEhtkR ST
F L LTHIAREAILZR > TWZTEWTWET, ZoFEHEIL, W, St oRENHT%
FFoTHED D Z ENREMHITHR>TNEL T, £9WH T & THIAREAITITFEMEREEFTE &
L THRIEEEA U R—ZR o TV W TWET, & & 3EE - FEE T, B XA, b
— =7 a— AT EGIENT O S E TH H D ARKR S AEENEE & LU CERFO/NNL S A,
Z LT, ZOFEEITEANOARRD LGRSO 51T OEEN LI L) Z & T
e AR b EE A ORIEHEA L R — 27 > TV TnET,

Z L CHHH & LT, 4D BIERELEE SR I TRR e A - IR SR s — NBAMERIT P Se 4
W R AEATIIFAI R T2 WO TR EaHFARE L LT A TWE LT, RULH DY
PRI o % — ORBRAA & —FEIC BB AENT 2402 LT DR AR b St 127 o
TV W TWET,

#24
WON—TBHEFEEDEF T, MEEDNGTEE LD 2 & TRITHRR M D IR L7228
DATEEMED T, BRI ET & 237 HDIRTERH - T, BIIT 185 1, FRIENK 8 HI
TN, WM O G L, BFEOY 7 b T THTELEA 9 &0 ) FEIC W T
DL7EbDLHY FTOT, BHFERIREMES 2o TWET, T4 ABIS DFHETT,

(TR E58HVAL S Tk L, BT, LFEFIM - KEBFEICE L ToHH %
KAETH, ZOHECEHL T, ZHEMIZERZHL TWELZTAEDH Y BenTd, £9
g

- 105 -



(BEME) HBICBIL <, AL B Lo
RoTNH o Le by — FCTRHEEITAR
STWTKRE D> TUWET, [a]EE ) E
ZEESTHLHLETFTWDEOTT N, KY
WZHIEMFRICAE DO BER & WO DN EAE A
ZRL - EF L L TV D DT EHFFEE T,

HDHWVITKFEOFHLID L)L TE 2 b7
RSERRE T AZDLDITHE LW E WS Z
T, 2O WM TE 9 W\ o 7 G
Lo TN 2E L) Dk, BARZK
IZE o THERFICRFERZLEIELEESTNE
7
T LT, AR ZICEME L2 &
LWV DT ) ZAHEFERIZRO TN, £
DL XFIA—I L—IZB¥LTWT, AR
RS TETHR A EBRITOBERNH DO EIEFIIARRIE ST=OTTN, Jfo T&ETHhD
T 9 EERSBEBDRNLDOBREMEA>TND I IR T, FEFITH D Bio e bl
ST=DTY, ZTOX IR EHE L T DL, FATEAWANARETH KEIZ/R> T
ETCWDLONREEWET,

ZNT, b EDH EOKFEFIHMILE . ABIS TR TWNH o L2b b0 EDBRAVEND
EL e iholcoTY, BY LT, KERMHAMETRL>TNDHEE LW DIE, %57,
BHOWEREZE > TRIZZHLLDHF THFoH-oTRY TR e, R TRY 72< 7
STEDOT ABIS DX D72 H D EAMBNRD A & LSRR & A 2 72 uE v i 720
KIUZI2 o TETNDHENIHTEALNTL X 9D

(EBF) vz, ZoFEF, TEEROS L FEBNHEE b0 T, T HAS
A& LT & 2T, F A A= 7 BlfEax MR L CGEE LT < OIEFEFITHEE LUk
TholcbWnWHZ LT, HNTRY NV—2 22K DRERH D EWVIFEROTFNHIEE Y
F L7,

D THT, —OREREIT, 5BoLoomkda, 4 F TR T LFEFI R &
COXTHEELEDLIIZXKBTLHDMNEN) ZEROTETR, ZHETIHEDHNHZ D
KT 22T AR — T 52X IV HIFENRH Y £ LT, £ THARENTILIH A
AFARA=V L TXRT T v M7 4+ — 2L (J5EET Advanced Bioimaging Support) & 725 Ty
7, bbb ZOMBI X 2T 20NRIEFIZH L Vo T2, BEFOIXFEF A CIT L
D EERER) e AR — N A LT, FERICEE LW A2 B 2 K5 iR S, B ARNTIC OV T
EZBHELTHR—FLELLEIEVHI ZETIRTIT TR TWNT, InENb -T2 & X,
ZHUTSLRIRI RN S Z D LN E NI ABIS RSSO LWNWEWIBEDL LITIREL
T2 K9 et Z R o TV ET,

TivE | BEROEFIZOWTIIIEFICH L <M E LWRIEZR O T2, 2D ABIS THi#
WOEFAET HTRIFMA N TOERT A, IEFE¥EL LT, BT 272D OHEREM R SI3T R
—hLTCWEETDIOTTR, 7272, WANATHEERB L TWEHHT, U —RZEHTE
AT D2 ETHIUTREDRWE WS Z & T, FEFICRERBDO L LTUITA hor— MEEE
DY 7 A ADE D% Y —ZATANTZE VIR H Y £F, 7272, A% I OICHMEEEZ T

- 106 -



BB LERITE L 212, SRBLEY — RSO TE A 5 & KRR KA Y
SETE7R VWD T, BN D HEEZEZ DVERHDH EBSTNET,

(REMH)  TERDOILFEFIAFIEOMERIZBE L TH, T AL LI H LWET AR T
DLTED, FACAT Y IF— R LT\ NEWTR2NWTTR, FHLDFDTEITE S
2o TUWVET D,

(E%)  ZRHIEFITE LWRILe DO TTN, RIFEBERH T L 5T, HEHELZ( 6
DO F B ILFEFR A FES 2R L TR TND DT, FRlCHEE T T O TENH 5o Tk
RO TTR, FIENSEIZFER L EF X, PTRICAEDBH TEZ L ZITKRE MR E .
[COFEITIN, ZOFEITIN] EARABREHEZIT-oT0D E WV IRILTT,

(FaF)  AORICBEL T, £RRARME S L TIFPREIE & WD Z & T, SR T
L ERWET,

GRAER) i L LSRR SIZ oV TS, KT SO S AT 272 & THA LT i
B T ORRAHD - RICHR LT H B> THARIAT 5 20 S AR b T,

(H2H)  KHTHE D Dl AREMIATRS TV B o L5 b0 TR,
EAH) VL 29T, 2500 WS ) £

(FaAS) %4, RIFENSOBRIMEEEMHE L TN LW DIFIERICEE R L AT, h
(kU CRERHE D & Z AT, BAENHIED LS IV BATHLI nE W) Z & &2 £ 770
SHETWEEETmWnWE BnET,

iz &9 TL X 9D XV FIE S A,

(M) ATV 7=z &
N DOTTN, i-bBafFch —&
EL<EMIZRD0M0m, 2V FELR
JRMFRZE R D Z L2 D Dl T L,
b, L FEEOFRENRRUTR
DET, FEELTLWVWIARDLITSED
LTCWETH, BB SRFEITH
ETiERVnWL, AARES TT LR, £
DIBDFZEZTFTENI D, EDOLIITHEZ
THEAFTIZTLoTNES L2 5D T
73,

(EB) ZHUICRE DO b E9EH

WZHRWEEDR DD £3, RO 7 +— MMEE b EMRT DIV, ZhE, A
AVICZORETEDNLTVDOANZXH LTS, £OWVIHIRELZTRELEEbNATVET, £
DOHIZ, WHITLTWTZTEWTWD S, PIFEEIXEER L BT T, Fo bnofshzbn
PIRCNDL DD, HDHNVTENS HEWEERH D DONGNE RN T20D T, N0 B %
BEWLZEZAITHLOTTN, 2FEEEZDZ T, RIFY EEIZH W20 TW D%
ETBR, EHLAEADTELOMETHARZH L TWIT 5 X9 REEIFFRNIC T ~&E 27

- 107 -



ER- S TWET, FhliTnZ 5> W OB E S STV DT TRV DOTTITR E S|
ENENHEMEEDAEY 2T TRLoTWVETDOT, £ Vot LT &2 A
b\\ij—o

(FRE)  FEHLELVWIHIELDOANTNDDTT h,
(LB)  BIFEAESTIIVET,

(FRE)  HWSHETIER< T, PLEMNTIE?
(EEF)  PI TIEWARWTY,

()  ZhuTnipuneg,
R, BAEME LTI ZOFHHET VAEYFEE X —E 0 OR—FHAWE S0
TR, ZES, BB T2 —L LThHDHDOTTh,

(EB) ZHIEHIERNA—T xR EZABRDH- T, GRS DT TIE/enTd L,
HEHKENND DT TIERODOTTR, thE->T34HEATT, FINOFHRTT LVEREICED
LEFRH D VITHE E WM - BFERE LTIV TnEd, TEnH, B
Z—ZHHEL TV W TV BB THEED TV ET,

(FHE) FELTNTWDLEDTT D,

(E¥)  xz. PEITEHS 3000 THTFTT RN, fFWVCnEd, R aidles VAEYBR%
(BT 2 H DI HEIT L TWET,

(FA)  KALWTT N, £NTIE, RS A

(R%)  F£7- ABiIS T2 L TT, L—HF =2 P30T 0 ML EE S 0TI,
Z D ABIS DBE L VD DX, RTFET D0 ENT R — D3I H DD TTh,

(E®) 13w, SREFERMHLARETT L, L=V —ZDOHEEMICZ 0B S Z L 1TRD
LENTWAHDT, BIEOHITHIZIEZE I W) LD EERTWET,

(R%)  fhodFElEH b EH T, M - NE»ORIHZFICH T e X 5722 13 T-
TWNDDTT N,

(L) ZnLIEFICEHELWEETY, 48 2 ZICHEBE LIEEEC, Ambl S i
FALWVWHIREXRNRUT Ly R, FOMIC ABIS D3 7Ly R AS TWETHR, K2
FHEOREX R LOMUOPEMRICEINLTNET, FLU VRO FA A=V 7 2
— b KGR, el T LVEM, SRS AT E VD . ZONODOXEHEELRY
EOLHME L THBENTETCWDIOTTR, Z22@L TR BEHELEANTD
Eoict, IREDOFMNLEEMNRY EbTW\WbEZATY, 72, LEFAHEEE VW O
X, THLZLOI v v a VBIREEXET LI THY, BETLEESVET L, Her
TR TCELBEERH Y £9, TTOT, TOMEEMRT D701, IEFRF] AR %
BART AR L TR A R T DGR OM T, AR ITZ O WA EE BA LSS
RITIUTNT 720D TER, oW IiEamiTs . AN - AFPHT OW TR O 22 T UL

- 108 —



SRR RIN = G B

7272, BHIEEZBEA AT TWARFELH D ET, A A A= 77217 T 19 ORI
ZMLTVDEDOTTR, ZOFTHREHEZEALTND L ZATTITTHIHED HALHIR
WIRDNI WD EZAT, AREREZANLD LT HOHED TN Z LI DD TIER W)
ERWET,

(BH) HEeHECELTOLMREWVW-ZLET L, BATTIZLSD DO, 4T YV —RH
HEEATRHoTWETR, ZNHICHE L IR ERE#H A TWET,

(WF) EALWTT D, MUIEFEFIAICBEAL TE D TL X 90 I A - THZENn
TWH EBWET L, BEMELTHLNRD NEANTOVE LT, FREEICELTYH, &
FORMENRTEDLLIICELELTEZXLTNI I ELTVET, TR VW TUEIREZEDOLEZA
TEEHAIE W& ET,

ZTCIERE LT, 3% HOEEEEES X OVARICET 2IFEIC O W TE WS Z & T,
FPEEESED B S A,

M. EfREEELRHREFBORE

#25

(E¥) NU—KRA L FD 2B RX—VhE TEI I, WANARKFETHEELE WD
DRTU Ly PEINTWLDTT A, NS, FRIRKIN AR L. BARET
WIFEHERE N TE 72 L &2, YR OMIBRE S > BN EAERBTEORETHEA T - v 4 A
HEE2 LS THELET2E WS 2 & TEBERMMNBHED £ L, TTNH 10FE BWIRD
OTT N, FRERTE. AT, FHIEmE WS Z & THD TR . Hil 2 13N A2 7 T,
TA F— MEMEEA M E LT, BHRIZHO THEALGEH LIGDTZE WO FHERH D F
E

M e LT, AR R LZ2 10 [ L., AMARE LTiE, 2FET LIk
AR OFRIFR DK FBEE % EMBL O FAENERT HFET VAT T AIJRKE L T, EOKRY
BRAELAZHRLTHLL ) 2 E&afToCEE L,

Z Oz, EMBL LBE#ET 5 Z L2220 T, LT ED ABIS £\ H DX A AREND /A
FARA=T T DRy NT—T 72D TTRN, Gld—a XA F A A= 7 L5 ERMNDN
AFARA—DU T DRy FT— 7%4%L#ofwi¢oém:M®L®$ WZHEB R ZE<
BN, FA A=V TR TSN, F A A= T NI T BT AR,
M7 7 UHh, A=A RT U T%xDELEDRI Ky NT—7 OEREEZEDTREY, Zhic
AN ZN L TABIS NSMT 25 2 L ZBERFLTWDH EZATT,

HE, T~t27 (TLL) LOHEFEFIETIE., BRIOV VR T LARLBRDO T T 7T 4 1V
a—2AFBBLTCEE L, 777 LEVODIE, ZHICEARZH L TWAT~vE HA—L
T4 T ADFEHT Lo TEABNEN - D IR 5720 L0 ) T2 &V IEL TV,
TRMNIRINE DN D Lo TARE L TV 228 LU O T3 723, Z 0 TLL (3 National University of
Singapore (NUS) D F ¥ L /SADHITH > T, MR, NUS & ORR G IEFITELS . KT, X
L NUS DR D LT D TEDOH-T, Fl—=r27a—R 7 SITIEEEFERIC NUS ©
HIRZIZHRK TN TENWTED 2 W) 2 T, Ritxa LTWET, TThb, 5%, 7~v&ZIC
OWNWTIEL, T~ 772 TR NUS 2507 L9 5y, NUS OB RE 72k o T

- 109 -



23, NUS & LTITH L9 RFEREIL > T O TIERWE o TnET,

ZOf, 7V A MRFIE, BHRBEFEERE O T RSO 0 43 BTl BEICRSC
B A IIEET & RO FERED 8 5 KFEROTT N, FOEMEFEOZTFIC LR E AT
TIELWE WIS DAL H Y | ORI S b AZTRIE LY . FERILFE
ZRELTZV ., HOHWIDLENCZR Y 928, HESWICEHAL TERY AU T AL
FLI ERLTHIZIZZEDOREET . MZ O DOHEEE A Z v 7O NTHEAHI R TWZ W T,
HEOE 7T A —2b0a—22Ei+ 52 LIl THnET,

IO LEEESEEELE WO DI, EHLTH by I XU AR BEROTT R, R0
TEDLYLT, BEEICR> TWAIFRER LORE, & HICKE REEEEE~ RS
FELLORHSTHLWVNDTIEZRWNMNE WD Z & T, BERNIAR b AT v 7 RIE I EFSE
EWVILOEBEDE LT, ZHTEIICEOLD ERBY . BIEOERRIICIG U T, sk &
DOEHENVFN e o7 b 2 AT LTI iBh 2 LT, TO%EE2 XET 5, %RIZE)
FLENPFEETIVUE, BEEEHTEEESE WD 2 & 2HBFIC AN FFE T,

ZOMIZIE, BRI T LTWDDOTTN, ~v 7 A7 Z 7 (MPIPZ) & %A
DEFI =T 4 7 &4T2720 LTWET, N6, 000 Lz & v ) ZEER
HDHDT, ZHIZOWVWTHRERE -2 FT 5 alfettEiddh v 7,

ZOfh, FEEMNTIE, BHxrDar 77 L 2AR0a—A 2 ELTEY £3, —2I34EY
FEESS a7 7 LA (OBC) W) HDT, ZIUTEWZRITEBIT DT 7258 2 %
T 5L BEHMAREE CRAZEERT —<IZ2o0 T, 7 B—X ROBFENL DO TT N,
RG> NBCCIHER IR B R T A ANy v a VN TELRE TITH>a 77 LU AT,

NIBB 277 L REWVH DL, & LA EFIZHERTEE LWoEro, F2EE, AN
HENZORHFEO) —F—D1ANTHDHEND LI RSHICET L HEOTT, JiE &KL
IR FLZTNEL, IO TA— 77 U—OEEBESENEINT-0OL Z 5 L2k
S REEa 7 L ADUNEDE LT TLE,

RMZEIXT—ATT R, NUS (P ATR—IVKT) & ORI T/INIBEFLD 2 — X% Ff o7
D, LW rkmE T —~IZ Lica—2%, AEAOHEMZBIERLEDY, Efrs b
SR ANGE L T To CWVWET, L ETT,

(FEF) FRTIHEEEL T, JKRET T B U —FIRENCOWNWT, BEHRISANLLBEWVL
ij*o

#26
(B L ET U MU —FIEENZOWTTT N, LIFELHLEFELZEEY, URA
TINRIEY ORHEBI N DN D IRREN EICHLE RS> TTHTWNET, 26 X—VICFE LD T
HOETN, —FHEERLDOIIMERROFEBRBET. T LAY Y —R% 2FToTWVET,
ZHIEREFR T TWA DT, HITIIEEOEEY V—2D Y 2T AR B TV,
EurekAlert! & W9 H D& AWTEEAIICHRBEL TV Z ENBEE->TWET,
EMBEONER LI > T, HEICHEY EFonedT 0 ns ) TRVWEORH Y *
FTOT, ZOWHEEERIN LN DT> TR Y £97, FEFETIL 60 HOF M #HEIZ D723 > T
WET,

1AL, REELEFEFAOFENRH Y £ L=, E£REFIHIZCOWTHEF LAY U —Z %A1
DT> TWET, FRCHEIBUL O/ S 2 R CIRMES 2 R/ & 2 AW T,
HEANOIERENTLERS> T LAY U —RE2T0ET, R TIE, FEEERF L 0L

- 110 —



FFHATOT LAY J—=2ZTW\WE LT, H#ETHMEN B L TV o2z & v D FZEEN
HFET,

D EEARMICHIBI & L Cix, RAEATOEEZ FOIRIT L TOET A, ZOfhio]
Y7Ly MEOFHEITEToTWDH L, IETT &, FRCEWHRDOATZBIZSNS ZHl b L
TPIEHREE D EWVWI ZENRASTE CWET DT, Facebook ZZ1E M LA TV A ERETT,

SARIZ 1, WO 3BFEFTOME D £ H T AR EZIT o> T ETA, MEEEN LA O
HHIZHE o TEBY L7, ETBRAITEERICHST-OTT N, ZOBEDHREHIZ /
—~UVEORENDHV F LT, BERKBIADT —RAEEL R EORIGEITVE Lz, MR
ELT, ZHUTREM 22O TT N, 4,716 LOKFIINRH Y £ Liz, B@HDOETT & 1,500
AT NN D & ZARDT, EFIZZ ORGEN ST WS T L TH, FHEEE
WA= R 77V I RT 4 ZHBE TOZNTHE L2 DBRE LY LE Lz, ZTiUZEEE
LC, Mo REMEEMEY T, METR s s b L GREAS 21T 722 & k72 A
N RTLT,

TN BERER L OMEGEEE LD Z L TUMIBTHICIEX TR N2 20 KH Y 303,
A0 L ZAMIED 3BT TR TOFIRICHAHZ (L > TV | RTINS 8K &1
BLELE, ZHHIZONTIE, BESCHARZO AR T T THRAEIZEE T8 0WH 2
LT, MIMBETFOHED FL—=0 708 L THEbbOMIEE 2 T TlibE T
72720 TS LWV DRI TT,

ZTNNH, ZRHEFET > TWNLOTTDN, BHROA—/IN—H A T AN, AT —)L L
DI ENS Z LT, KonomEEITHIZL L, Mo 77 L A® ¥ — (0CC) T
DAY MZOWTHH AL TWET, IEHRICHOWTIE, BLETT,

(FEA)  ERBSEHEE & ST L TCOFEENIC O W T SFH L TWEFEE F L, F T,
ZORIZBELTIER, T A % EDL I RIEOIREIZL T o272 b0 hE N )H k)
BRIEMNBHVFELEDL, BEWWEZLET,

(BABER)  Z@OEMBLX7~®7, U R R boifEL ) Oix, EARKICITIERT
a7y LA LEYD LT HEREAET D ZENFLTTLR, ZITELSHD E VI h,
HoTHRIRNN LB OTTA, VLY EEROIIAR AT » 7RO EEEIL R
MEDSHNWREELTWHSTWNENEN) ZETT, ZOHR—MNITIKWNEESDT
TR, ED7OTT N, T, EBEICZOEEZ R Tldenien, ThnEol b
WORRENRHTHWDEDR D Lo & L DB RNDTTER,

(P EEpSEAE. &5 TIh,

(EBF)  FIEHT L 58OV, BHHTHBEOREAZ YR — L TNHDTT R,
FSURR & LTI R A ICH TR Y £97, 7272, EBRICENZ EITHTICHEE AT LD
AR EFAEFNTOERA, TNELT LHERBICL TN DI TIERWTTR, 95
WHZEEBELTNDDOT, WLk 1 OHEFRFENDS 7 —T %t 7 v—7 O IR
o203 Z 81, %MLV EBENET,

(ESR) ZHUIZ I RDELHBAARKBEL LVDTTR, Lo LIELEFD, iz

WEBhZ 7 7 AMEBEHIHEE LTI IOWVIEENED ER->TWEEAELH LM ERIDT, £
I)FTHE, LLATTU RN Ty FELTRT U= arBNEDL BTN DRI

- 111 —



DNEF, EWVODIE, VWY —F M AR EIT RO E, HERENE LT
B2, Or2E LT TEDEN, TOWVIDISITORN-TN EWVWN R ENnd 59
WZEWET,

(EBF)  JHWIERIEV 22T, by 7F T OEEEL WD DOIE, Hx OWFZEEICE > TH
X, BT LS ZOMBEENZNEERVEENOHMEDL Z ENLZVOTTR, RELT >
TUIARBNCT —Z BB T WFFEE LIRS 20BN HDH L W) L ZANBIRE DD T,
FSICT— A AT LI Lo THREDET D DL BnET,

(FEW) A OZEREPEFEROTTR, RIV 2oV o EHE b WO DI, bHAA
RDLDIFNNZ LS OTTR, [NEEL TETRDZ ETIHRVON/ & EEE-S
TWET, KRERETIEIRZOT VX 7% BIFDl0Eh, 7Ly iy —72ETOHED
oG, BEHSDSTNDENI HDEH 72V THOTT N, ZOMEFTIE. £ 9
Wo Ly vy —bZDIEHLOTT N (B, 5 ThiTid, BRI LR< T, FE
72 DT EDIUI NN NONR E o720 4 L7z TT A,

(L) TV AR URZFHZOWTEL, DRV Ty vy —HEUE Lcda, #EL LT
FOEDTITLWVE WD,

72, RAREBE S ZHUTELS B> T A0 TT R, BEX X H T, THWHEET, HICH
BR7ZT L TRDAI ENIHI LD, 2OV F v U AZWNIFIH L TH O E RS
HMEVISEIITHRBEHBZZTNLHDOT, LT LHIENZ &I 0 Tidwn & BnET,

(IUAR) A IRBL R ST S 2R T SURME O 5 > BAFZE 1158k D 72 O D34 & THW TV T
ZO7TaR—=YPNE L& X, FlAIXWAEERO URA Z#E<, 3—a v IZ14, 7
AU 14, TVTIZ14, TOTITEREFEB L TWRWOTETR, £50WH BT,
EDOHEEZRO TN ZEEZERLTEY, ZANDPRVFEHIENATWAmEIEH D £,
TTMDH, 0LV Z 950D BUAE A0 LT T I88IE A TV D &0 9D 59 ITFF
STODRITIENT RN E W) BT £,

(FafF)  LALWTED, HESAE I X,

() ZOBRZZODINE720OTT R, RIEVBNADOANET RAALHF Y —FR—FD
L ORETREAT, FHliE VI ERIFETTN, £H5NIHZLERLHZDITILTWHARNDT
TZ))O

(IUA)  FFXINETHERDLSTZOTTIN. T RS F Y —R—=FL W DEEEIED |
BAEWI NS 3L DOIFITBIML TN TWET, ETIE RV O TR, [JENI 1 ([
WTRAEFHCRTWETE W T, Bliie 7V 7 LTV 28I L TWT, EITMEFITWE
L7,

HENEB O EE ORI & VD Z & Tlide <, & E LTOWSEFTOT 77 4 ©5F 43
EOMENI ZEEREBELAVLTHW L TWEEL L W) 22570 TTN, BIE=0 PI
DEIAMITEZET LBV 2L TN, RAeTHMEZTHEEE L, LEA—RMILH-T
WDHDTTN, FEARIZILTWERA, SFEEHT, Ak 2 8 45 DI AR 5 &
iE#EEA o D TY,

KTHH7DIE, AFVRADT T U R 70 v THEFIOFTEDR—L « F—RZ 4

- 112 -



IRFEFHDOE LD, BEFZOHEBELENZT AV IOA T Y b« =K Zn
BT UTIBIE. VU R—AVENKFEO S0 T =y —TCF <t EGREEIT O R
DL e NFD3LTT, ILLWHIENV 2D T2HMOKRERAr P a— L TLZTNE
b, DO OFEELRHEN TN ZZZW T, LAR— FHTHNTND W H R T,

(FaF)  MiTESTLE D TNTEAEAS A, BEWLET,

(W) FEFIZZAUIIRA LT VET N, BEPHCE 5 TH, H D WITEANRDAE
DIMENI T2 X2 D HME L V) T, BARDEBEMEDO T VB U A2 WIMNIBETH LN D
EWTIL, NIBB 277 LRI B AAIEFITHRMTZEENE TR, TN 7T A b
LA AT, MOBCKOFLRI R & Z e OEEEZTH L) T Lk, 2 A B
RT ==V AIBINNDDTIE R eI RIELET,

MR TIEH 2O TTN, NIV BROEMBENIEZ AR LT v 7 e W ET 0, TORME
O HEN) JTIE, EFICEBERIEEZ KU E L,

(B E2bH0NESTENET, fill, KALWTL X I H,

(FIksR)  BUBRANT 2D TN, —#RAB D 4,700 NIEfEtHET W E B> o TTidhn ey,
AR B HEH T O FE NP L TT, W, BRAEL BV S IXNEE 5
TWbE, 2 Wit b r o Eo7=0TT A,

(P Tid RS AL,

(RR) IS, FElofi. & EINERLNZNBMNTIEH 520 T iEH T 07
W% < HEIERIZE N T, IRFRAELZOR LW DIk y FMedD T, £ 0ITHE
2T,

(EAMkS)  RFEATT L, RV ES, HREEIZR D W EFERT T T\ D T
RNTT D, FFICOILONRFEEZ N SIXTNR TS & FFEFICR D I &N ) FiRiE &
AENWRWD T, 2005 THFREIZR VI EEoTWAFICTESLT?2) L &,
ZIOVIREENT TR e TT L, INFEED L XITEINTERLTITOAN TRz )L
NI I AT VT Ealnln, AFINRTIhotoln, o509 &EZANLMREE
IXTETLBDERERS & ZORAEND 4700 ADHH 3,000 A< SWA/ WA S
7=H 0NN b o TRWE=0 T,

() /g, Bich ALV b Rico T B, BEATHERENELS HH- T, 72
MIEINT ZA~KRDLT ¥ P ANRNOTT, SEldlEEHBHDORERH > 72 ETO L
HTLZDOT, XA ZBERSOWVWETED T, TIWVWIHIEHDBH LD
LWV T IVWELBIZR 1D T, EFITIES KTV N0 flddh o 3,

(FaF)  EEEEEOSBAIAND,

(FH)  REF O FRICH L TIE, 2660 NbEREZRML T, AfESA—A—
MNZENDPITEED LR TIREZ LE L, ZOMRITFEFITH -1 L 5B NET,
milE, REAEC T, PHT A MCER>TLEVE L,

- 113 -



(fAbk)  ER->TLE -7,

(BH)  ZhRH > CTEREDRGE N DN TR RV EE X TWET, BRI
EMBOFELH D F LN WT U KA ENIKREBLEAED ) —~VESEOHRPIKE
RADOFTFN LB ZF -7 L5 TLi, EBRICEFITREENRL L, ALHT 2D 90
TPMWDHENHIK LT L, £DD, ETRZ S 1RFRIEE L7 LE L7, 21 LWEE
BCIEH Y F L2,

(BAPER)  ZRUCK LT 1 RBEWROTT R, RFEITKRDL DX, EORFEZZER LD
E, DB BRITRD ZENFEEAERDOT, EEDOINEZ Z CTROT D DX 07
DEEL WO TY, 721 E, BEFSCEETZRPITORS /M FEER S L W H, ZHETF
¥ UARRDTT, BEZ 57D TT N,
ZOLEECHEHIZHIGELTHH D E V) DN WVOTTA, O FITIEAR Y (TR A
BHEPNDDTT L, MAFENE WD DI, FEDBELFEN, [MNZELZ D IZ LTV,
ZITTIKELEIIC, NED, ATE, ARTE) TZARICAZDIATEL] 0o ThHIS
DNDABKIE LR NE ol DF ¥ L AEKRIDTT, Zhb, bro bl HicE
ZIIBFEW LI,

(BAHR)  FEBRZ O bOWEEORFEFAED 2 NE, 1T NEHFHED & SITRAITORT, 1
NEEBTRARIZFBA> TWET R,

(EPkR) R0 €5 T L,

(R AENCELUTERE LTTTR, TRV TR, HERER S WVE O
LL izl 22Tk T MREDOANT-ZLNRT ISR LEITER] L5 TF-oTuvo
T2 NT2 B & DN EEZBE DTV ET,

(FIHk) F 9 T9i, TNEZEHEITRC SR T VT R2no e X, HITERH 2o
T, RENE W & BOSH Z LIV TT L, EAEWED S L R THE
LD TY,

(IUA)  AE, KMEADZEEZMY W ERSTEREZABL WSO TT A, EARIIRITY
INBAEDTHELE ZOH &V D FIEBAM TR TWDE 7 —2ANREL T, fHlziE, BERETSADL
ZADE LT RBHREYCANT I~X ) TNOOHESAOL ZAFRARTTR, #T7 b
LRI UFEIREERETWDLEOT, ZOEBDIZITL B L THER > TWNDEN I KD
TL7.

(BAREER) N, Ho WO IC KA T b, bOT IS EETT L,
bIOIISET LI TRENCDHINE, 5ELSZLWBITE H RFETT D, 20
OEFE ST B REITRTEBNL LI RWEIZR D, HEDPELEIIGESRNWETF ¥ R
BRI ENVWIZEE, B oL RARDIS TR,

(FEAT) BHOAICH 2 & T E— L& LARTHIZWT RN E NS Z & T,

- 114 -



(7)) AR —ABIEZ, KMEAED)
RTBEIANELS T, TILKAAREL
WEWE LTRo7minE, i TLE-
eobolenenE 50Ty, —EEL
moloiFhE, THAEDOTF72HI% SNS
A =y MERZROT, GO L X H
HLErobtEFoTDTTN, 5DOHK—L~X—
UINENIRIIT 7T ITIIIR W E WD
o, TRFZERCR N B0 £ Lz e b o %
KT, AT EVEHAL RO TIEARWN
Ne, TOHRT, EBEEDLE Z AT 48
Wl O =V DT A TBIEE, Sh AT T F
— LD,

(L#)  RATWleoTEh, BIFrLn (R,

(R5) (X —w | Y, HHWVIDIL, FEZHITRFTVEAWVWER S O, TO
OVUVRTTLENRHY ELT-) EiZid Tl WRITHERIZ /> TR T 7 o &1
RLLTHEZ2NWE N H o THWDWDNRE,

(FEF) 518, FREFR—2X—=Va2bo b, ZOXIRFEIILELE W) EKRTT
iR

() ElI. BEOFR—LX—=JTRDOTT L, TRNT/HEWVWERH- T, FIhDHH
AT EL BB o L EBOFIENHTEZD,

@EABkIR)  FHEHo v ic< Wi (),
FER) I WTTR, OV NRHHDTT L,
(FEF)  ZHUIFTNEHE WS Z & T,

() BOWET, Ao R onET, HIZIEIoADORERETHEL—E—RNEBNTH
DNETOT, FIHLTRENAL. WEB=H YL EWNWHI L ZARHH-T. FHTAHLE
2D LI EE O WK 72 E b b vET,

(k) a1 9 < LEb 0Tt i, RPEEENRB- LoD Z T, i
bOT I BENWY5 2 LR H - T, FEIIF—LAX—URBME b0 TY, &AM
WIZT R RTEESTHDHIET T, EAEAFREND NGN 2L 72> T, 5% THxo
EETV] LWV DOTABEMEVELOT/EEZ L TWT, ZO7DICAY EBEADR—
L=V R LE LT,

B ZNTHAF ORI LRI RFPEL_RATE L EREADR—LR—=VTT T o =
WWDTY, YaV—y EHTET, flROMBERTT—y EHTET, bavyEifzd e
Ry EIROFNBHTLS 5, dNERELND &, MIDPEERL RS EITERLET, 20
IBHLBENAHTL B, RV, Bro&ZINIHIDIF, FOEFITITETHRY D

- 115 —



IR ERITRE L TWET,

(B 4. A==V bhbnE ey arTLRRRVWDOE TR E, £4, Hn
ANEBIXASHR LD RARND T, ARz EAEAED D LW o ostilZ 2 nSitEA T
WET,

(FaFF)  72B1EL,
(R AENLLIDLER—URAZLTWVWE I ICEn, TRIFTEET,
(IUAR)  ATHfEZ2 0 YouTube 272 W0MZ 72 » T 72 (28),

(FR) TRPBTEDHLENIZETTR, T, E2bbOnE s T8 NELE,

JR L ERSEEEICRI LT, i X A LW TT D,

ZITIE, RIZBELE W& ET, 4FHIZ, HAFHEETOETRICET 2IHBHIZ OV
TENWIZET, RU—KRA U FTIE 3] EAECENTHDEZATTR, 2 IR
SAICBRANLET,

V. EFHREODERK

#27
@%) BIEKE LV Z L Tile SECWEEEET T —RA > b D 27 =TI,
FICKRFPREOHEBE IR T EFERNRENTHY 7, HFLEWI &, RIEFEBERHVEL

7273, NIBB U —F 7 xma—LW0W ) B THIEFTREVD, LA > TI10HFLIN & ) g

DR OIIZEE 2B R L TVWD EWVWI 2 b h Y £, 22 TIEREREDOH 2 S8

TWETEEET,

BMEATIFELDO L DI, EBAEWEITEAT & LT, MAEFTERERERZED h o LAY
FHEAEHYLTEY, ﬁxm I FEE B D T A, TEEEE BBUE 54— BT 29
& LRI 20 4 T, AMEADRE T WE LT, 5E-ETH 4 L LR EREN 24
<7,

IHELORa L LTE, HSATHFE LD L ST, HEITHKZ WV OIZ3 L TRAEDEMN
m@wkwokkf\%m%%m%é_mbtﬂ%ﬂ@ﬁ ETHENS) ZENR—DTY,

Zhh, RV RBEO RN EEIT /> TE TR Y, BURTIHERK 70 5 ORFHIK
BAEIToTVET, ZHTEFEORFTHIELRENOBRICY AR — ML TWET, ZOfR
FHIV AR — M2V T, FICAENDOZEN FIEZET 2 ERERRLH D £T DT,
BAEIZ Y =T U REWNWH Z LT, Mz 77 Lo A X —Nh5 ML R CATCiEE
MBHDHOTTN, TNEFECHEKL TRV, BIERRBEDFHEROFENALZTLD
IFEATHET, XNy RA—AGFZNZIVENT, =TTV 7 RENRDL LN IR
T, REMFEOHMEIZZR > TWET,

T DM TIE, P RUSMCZ P AENBIE 15480 £, FICHEOHIZOLENZ D
T, ZH0DFER—HEIZKTND LV DOBRLZNOTTR, ZOFAELELIZXHLTEH, &
ERA LRI RA TYHAR— b T2 AT L5 B> TWET, BEEOWHEL LTIX, 4HE
KFEDOYV —TF 4 T REBRREWEEMA T, FAEOZITANLARRIZL TS EN) LA
<7,

FALDOEAFZONWTIZ, V= F7 7 A VOB 1 D 15 X=VI2H Y £ 0, KFEET 44

- 116 —



XL T O ARG L, 1AL TELOR i zmELE L, UL ETT,

(W) E2bbOnRE ) ZTNELE, HRFAETOEREVS Z LT, 4, F&LT
BAMIERFEBERFDZ E 2B L LE LM, NIBB U —F 7o —E09H Z & TH%E
Fré LCEFMEELTR— LT, SBREREHET L L0 9 2 & THEDTEIBY £33,
CORICELTIEM., ZEARNZSVWE LESBEO WL E T,

WS 20 70 HHOY R — MME RV FEIIRRILD 22T 1UT DT 20T T2,

(AR 13V, BEARMICHE T > TWEPWTEBY £1, 7277, FEGRICA>TWVW5S
SFANMILNTBY £, FRIRFENREFBICLI 20T,

(FHER) 213 E, ENSRERRICR SRV E | #R, 28N 50 TRIEZE#H>TL
ibo

(EAR)  RIEFEMEYUDZ RA S BWEEBWET,

FIHk)  B1F 8, S AEFEEITRCIIVABEE S T E N LARTHIEN TR0 En )
DONER 72D T2,

(REH) 4. BEDNH oo RFEHAETII R EFIHRE OO TR, FAEE, 22T
Bh#CRBIEE2 > T, BEOHIEROB T 50T, MY L THSOMIEE D S
TWZIZWT, FEFICVWBRE TSRS E TV ZZNTE o 7e L - T ET,
ORI O G, EERA T I HREL TVDLO T, ERICKE RBEOFEED
EETEHRLTH, HFRFREPHRELED 51T T I VWRELEZREBoTnES, 2
INSTBREEE NI, TV IR EFONTEOT » Lkl L TR L TWEEIT 5 L
Wiz EEARIZ, BOORBRPLESTHNHDOTTR, bHAATHRAEZHIKL TWLHH T,
RN E I NS E ZAICTREE L OIFEHE LV o2 LB OTER, FAMME VWD
DIFA ELNELRLT>TOT, ZOMRDY NIBB U H—F 7 =m—L ) DlF, £DORIC
2o TNDLDTL X 9D

- 117 —



(FiFf)  NIBB U¥—F7 = m—iE, SHIICAOTHEY £,
(REME)  ZHUTIhNZ & W9 DT Tl 94,

(AR —IS, EARITEE SRS T, FICEb Lo LRliRoBeTREM L% NIBB
VI —=F 720 —LFATVDr—2AbH 0 T2, EARITEZ O T, 26058 T
Dl THVW, AR TELBETREI O TR T, MEFTE LTHR—- b5 e
WIH TR,

(FEWE) JCIZEFBEEAN ST =2 T I v 7 EWIRBERHVELEN, T==27T b
T w7 DL R, TENPOHIB THIZELTEH B 9 W) EFONEEIL. Enlbno
TN E 5 LD TT

(JuUA) NIBB VH#—F 7z —E, —k, (EMTELTIER —BOMREE & BIE DM
EONDLIVUIMIEFIT TWEDOTTN, LT LEFIWNISIHIIC T 77 a3 LTNE0
EIamizi, BER 72 WVWERTIEH Y FH A,

(REHE) T =27 FrT7v 7L WVHIDIEHDHDOTT,

(IA) 2T T, FEEANS ZEMZAH Y £ L2, BEFTEVWTVND KD
REDOHDITH Y EFH A, XREADRE LA ERIEOZ T ANOSE LT =27 b
Tl EHBLTITHORICRDDTT N, IV BOZIT ANLIERO & 2 A B IR 2
TEREAE OMFTEATIZ E Z 50> TV RN T4,
MAEEDOMUNLRTWDE, T=a2T7 FT7 v 7 E0noDiE, bHEAALEWITNAEL TV
F5 &N EHRTHWOTT A, BRI G RAUX, (O NFEEFHIRLTND LS 7
72> T, ZORAENFEDT-ZITZORDEVHIMAEDLENRGNPS>TLEIELLRH -
T, A0 L2 AIE, BAMHIERAL TWEREA,

(REH) 7272, BIFEVT T, TOVIERREZRL TV ITNRTIKELLT, £H9 09D
BT ANLHE LTL, EFICZOMEINIINWE ZAE R EE ST,

(liA)  BEEAFER S WOHIEZ S 2D -7 6, IR K ARICSZ 90 b D
EZTANLGRY Y areE b oL L0 )5 T TITVWNE RS DTN,

(REHE) HBHAAFIROTTN, LW L I1I00n-> TWADTTR, ZOHELSTX
HIETELTWEES EW I, ZOVolBEmit L W= s L oL L BunE
‘a‘o

(LA v, bbb ARG 1EZF ) W FBIZEE > TUOIT DR WNNONe E BoTn g
DTTN, GDEZABL ol RIPIRNE D WY FBIESAE D O3 LRI T,

(W) MESA, E9%,

(FHE) BRI k72D T, [M0IEAEHRTZIT TR TWDD NN Bl n i/t B
9 ATT N,

(FEAD) THLOITNT, WNZ EEHZTH L W L,

- 118 —



(HE)  Tb—o, ZOZAKI—T AV IRFBEDL NI THUEb )2 Z0FAE K
ERFTERND LV HBT, BRDTHML TS Z L ROTT ),

(\A) RS A, 9 TTD,
gnm o5 TFh, ARV THLTNT, AROFFET, REMNTHETE S,

(FH) [CTX2] 2WHDIEHD EEHY DTN, BBAICEANIL KOF4AL LT
Mz, GETNIEAEMIC 2D v ) Z LTI,

onm)  F5TT, AROFEEL LTAZXTWET,

(FHE)  IFRTIEAenE WS Z & Td 4,

onm) v, R TIEH Y £HE A,

(FE)  ZORAEZRFRIC.. EVWHIERETIEARNEN) ZE TR, o) Lk,

(R ZHUTMEL— A TARLLRWET ROIZTNE ., FAENTCEL IR RES
JTAZLIESITH Y £7,

(FBF) BRI RA DEFERL D T,

—~~
S
m

Rt

H) ZZiEbrol@mnRLBo7tDTY L,
(A BT D T,
%5y, D BT 60 THTIERNWTEh, b, broLZbHboLDTNE,

(UA) ML, IS B L0 590 L %< T, P HEERICEFE L 2 Dl E
FTHRY ANTWDEDOTT, MHXRNTITIEAEM N —FLZNZ L2725 TWT, FAOMIZE
EHIR RN S D E SN TUINS2OTT TN E b,

() =72, BB e P T ED L RESE0 T, FAETFLE T T RIES
NIEAILD X9 R BIZiE > TV ET,

@dkR) 2o MILCnET LR, YT AT AEVWIET,

(BEAR) 7272, 2RI ANREEA,

ELFEFEENL RAICTIO HMAEWVWS DX, X 12 VWA THhoTWVEREA, 1FLTE
T70 THTIEZRLS T, THATIO THEZLWEID EWIBERSTWT, £5T5L, %
BN & o THET 2RRIIRB AN 2D T, ZHUTONTORRIONE X, FF5EET
HOREAHEZFF -T2 L0 ORMEENDIEE ST, 27 THEATHITFRELNTE
HEWH,

(UA) 22l LW Td 3, RA ELTIX7HH LDEA L TWARWNDT, 280N T
LM 2 AENEH Y OFRHORBE T, BIMTEMTESZNE I MEWVWI LRz EN, D
l_/ﬁ:ﬁ% g_foEO/Cl/\iTo

- 119 —



FAEWOIERN2EZ HE LTI, £IWVWIHIEHZF LT, o TWAMEREIITIHIEA
RN E VI RIZIT LT N E W ORH Y 5, 7272 LIEBNZIEFIZIR > TW 2R3
W28 DR AENIHENICN DD T ZFH N FIZHOWTIET0 FHZBZ THh>THnnEnd =
EEHFERTROD, HOHWVITHFPAERE ., BREFEICIEFICHNEGE L TWD Z LR
ThivuX, BNERANTEAZ LIZIILTHY £,

(BAHER)  AOETLEET RO TER, 7HAE L. EREANTIN DB 1 E/-T
57 H TIFERWTT M, BOFLELE L. FETN TWiRWnWE | BT 5I12% D F ikt THOL
Bl T-th, BAEMOEZNTERENEL S ELIEEXIZ, ZOANTFED RA DL XDE
HARBT FENTLEIDOT, MRELENPORE10ETHHIZLTYH, D5, FENH
LENTLEIAMREMEND D Z LI, SEABN W0 TT TR E D,

(A&  ToEmId-o T, FEMITITUEOL RV SN TWAEH L, RARZ L
LTCHkED L X F P A X — W) EEE W TNET,

@FAMR) £ 90 TT, 9 bOKRFEIEL, RA TRAEZEM LZEE. £Zics->
My TUWET,

ROT, HEMYUINTEMA LS E, 37—V o 7A7HERGNE, DNt
R b DETNE, HDHEHMLL EEH LizSaE, HAERc s — ) v I T R
w&%ﬁﬁ&u5%ﬁ DEroE LB T7HH - 5TV WONE LILRWTT R, =0

L EIEBARDO TN RNTT A,

(BH) FOHMTELWEERWET, 2072012, b3bI 7T HHEREWVWHIEIZLT
WET,

(k) 2212 &,

(RF)  MRFENDOZRERFEREEE D, L ROV —FT 4 U T RFEFEE WD OIE, AESF
B, Bl ZIEFH KDY —FT 4 0 T RFEROHLERZIZ > TEBOND WD Z & TTh, il
EESTVALEWVWIEITARS>TWAEDTL L I D,

gnm) TR TWRWOTT N, BAEFIZIZ2ADEEHENVET, FAUTZD3

- 120 -



FEHEEHEEL>TWT, HEHIEELINTWET,

EEMETDENEND & BIZIZARDTTY —F 1 > 7 KFBEDORZEFRED R A Z—3%
ROMPERERLT D L X, HEMPOHEESCHB A HIMNT, RAX —F KL LTk L
TV%P%ZXV%%LT$X& BARMT L0, &34 K EEAEFOMANDOHEHE
LTV URYTLAZRET A28 NI 22 LTWET, HEITHEEN B4 KO#E
EHBTHZENHY LT, BF24DORENHENLRKROTFITHINT, V=T 17
KEFEPEEIZK LT, BOOMIEEZ GO Cliae 3oL 0o E2 L TVET,

<ﬁ$> EMBREAI TP AT (T LV b, HERENDIE D & LAVERN D 5
CHEO L X ICHATH boBAETRNE, bEIbSHE THTIT ISR &

mo@fﬁﬂ\%Eﬁm%éhﬁéﬁﬁﬁgkwiﬁf ERHER LD ST A L

WODITHBDZENTEDLDOTL X DD (IDEREM D TTN,

(UA)  AOFEZ, FMTIRVOTT LR, V=7 1 7 RFBIF, RERIZR- 72T
ROTIR,

ginmy vy, RERE T,
(A5 ARICELTIEEI WS Z & Tt1ia,

(L) — I8, MMOKFTHLEERD TIFHYS TX AL 0 ) Z L3> TWVWT, i
—OTF,

#29

SEIF EFA L EHATLED, /\017‘—"\1‘0/])‘/ FD 29 _R—TU A RN XFET L. LD
FETEPNETENTHY £7, FFICETEORHASITOo TWETR, 3HFAE, 454
ST D e, RITFVEFESONIZLIIC, TNEFNOHEKFAITIERD 7o & D BAAT
T 25D TY,

IBHTRLOTWVWT, EIFHMWE LT, RICIEIKRFREZFE D 20N HER0oTWNDH EWVWD
LI TEBBYVEREAN, ZOFDO—2T, READEDDODEDEF L NI LORHD £
To THUTEMO LEENLBMTEL AR T, 23 ATHELTHH5T, 10< 5
WOT B2 ~ 3 A ETNENET AN TERET 5, B0 BICHERRETRD0
TTN, ZZIRDFAEL VD DIF, BEIATRELED T, DRV VWER TR, @
n%@j(%tkﬂﬁ@%ﬁzéjﬁii%ﬁx/\joﬁ‘ ST LE D & 9 A2t n. Aol No>o0
TEBH LS DT IR THBRT 5, 8. ZHOOWEBELRTHLLHL1 5 2
<. /r/\/]\@%@% X MPEBANTT I LD o7y EVWHEE TR T ATZBRN
ET, TTOT, BORICE ¥ v T 5 L0 9 T HIRERHE L T2 2ve LT
£

(k) B SA E5F,

(ER) BEZONZOTTR, itRO45D K7 X —a—20RERIT, EARMRE:
DTL X DD

<%ﬁ> %k%&mﬁi 5E—FHIAN 3 4, ZADERIIREN 6 42D TTR, Zh

- 121 -



£ o TWNBHNERNWET, BIFRND ZOFTERIZONTEIHE D ER St Tl
T, HIFEEZHEELI-WEWIZFEEL LD TR,

(FE)  WHEL7=D TR 72T,

() W, LTV ER A, AR RFHICR > TWT, KYIES5HE—-HEZ 64,

BHEREZ BRI LT WO TEN, EOFEITIHML L7 D T, BURTIZZOEEDE F
TT, BRI LT LHIZENTOHRWEFES O TTR, HE VR fnsbniz
EWVWH T EIEHY FHE A,

(FER) ZHIERIEVZBREEL W, FEO LSBT, BEELB A TZnE NS &
LTIk,

() bbb ET L, HEOMMNSLLTH, REFIVELL Lo sEZVnEn
IETALBHLHDOT, SE-HOFNPHEITLZNTT,

(TE4)  MEFLRICEE L TERBA IR TXR2WE W) DL, STHRE OBEI B> T2
(Bed%) HRHEFROREZR DD, CRE ORBERONTIH X > EiT-oX 0 LEH AL

(FEAY)  ZAUTMOFTER LSRN R LE D O T, RITVBIFREARE L THEZER L T
WETNG, NI BRERZIZTORMTEZ TEW) Z LT, BN TERVO TR
W T,

(BEdr)  —Ib. EEZLZTELIZVWEWVWIDIIRFEL L THERH - T, TEDREFTTE
TIEW =D TN,

(FFF)  AYiZ, ZZF TV TWNDEDTT D,

(FHR)  ZLORFETHE, K77 —a—2OEBENNIEFITRAN /2> T D & &I,
FERIZ AL, T 20D LI ERLELEBNET R,

(LAY Fof2, REFERAFEEIL, ALICETLICLOTI<KHBLET, 2 ORTOFIT
Mo Te L PMUINE L IMBRNT 77 2 —=TEELTND L ZAbh> T, fiE G,
DRV LN SHEATNE EWNHI LT,

(FIFS)  FfDPOWHERZSWELLL, HESADL AT v r— haBRY L
TBYVETOT KPR ELLELZZDL ZAIZEHENTWEES KoBEWW - LET,
ZNTIE, HFEETKERDY £,

V. MRAECEIEE

#30

(R T, AR RACERIS SR DIFENC DWW T &V D 2 & T, 30 ~2— DI Z OFRIX
W ET, BRI E L D DiE, BREHEFZERERE Y. Bem L oL O BARE I
ZEDHEME & e LUV OIEFRIFIA - EFEZ BRET &V 9 oD BEEZER T H729D1T,
WZe ) Db HEME SR 205 L CHRIR SNk LT,

- 122 -



ZDOHT, IR DOWUS>DFEEFF > TR Y £, —ONEBImFEOHEE R, =
AU B U CIXE RS 7 v — 7 x5k LET, & L CESOILFRFIA - LEBFEOHEE S
B, ZHICE L QEFERIAZ V—7"C, RIFEHRARD > = orEO &G, B4
50%URA & LTHBERL TWEZWTWET, Zite b 5 —D, ENNA~DIFRIIE - L))
AGICBA LTl IR v—7 . BHEFHMERZE (URA) Y LET, 2L TH O —D, BF
REIEE N Z LT, ZHITETF - &k - SNEAN, ENEnEE ENZTHECTNE N D
ZEEHFFEDLZATAMLTWNDS X)L T, ZREAEICENEARRICT 5 K O 2R 334E
EEDALLE, ENENOHSEHTITY &) Z & TEDTWET,

B LR S mfEdE 7 L — I PENHEEIR B> TR D £ LT, BRI E 4R 7 L —
L, BUE, RFFREOBMREE O TOETN, /NERBEFIEN D> TWET, £hid
Mz T, FHl - 7 v—7 12, RERERZ B . 2 e U THZE RIS 2 & v
IETIRE L TV AR T,

AENTEESE O Z N ENOTEENCB LT, aw, LRFIH, EEESEICE L C3ix EBE
WBEELLTWETOT, ERLSMNIEL T, FIZIZEDE IR EZITHoTND N E VD
ZEEBWHLLET,

WEAEREIZRE L Cldk, RO 2 I ] B AR OF i 2 F1.0 & 3 258l & 2 7 7 4 — A4E
R, EN D RBEAD ) —~VESZEZLET 2 BB A S VR U T A% il
B CTITWE LD T, TORBOXE, Thnd, B THTEETN, HARAAMNESHENRTE
TOHYAZ =TT U OHEICHAT LI AZIT > TETVET,

Al Tor—hELTHBEAVWLEWEENTEY £ 01, Bkt - SAEAN « 2R
BHEIK L TOTEEZEDLIITEZZHWVWEAIINE NS ZLICHONT, NEEIRE
BOFHAIZHONT, TEAZHV ELLEOBEWLIZWE WS Z & TT,

RIS ERICBI L CiX, 2L H R TN, MNITEMN IS NE LIZ6,

() FUEOFEWIDIE, ZOHFIZNEH S LD TT D,

(TEH) AL, BIEETHE/ELTEY £9, URA & LCIE, [EEHEHE VL —F O
B, bR BN 7 Vv — T RHEB L,

(&) W &IERlic T,
(PR 13w,

(ILUAR)  /NESATBIZE T2, e TR <, MOTFEICESRT 2 LV )it/ »> T
WET, HE. EESALBIFESAIL. URA L LTOEBEN 50%T, HE 50%NTHITD
e W IHITRORHAIEIZ /R > TWET,

GECIE B T o HOEESHEE S L — T D FB X ANBIERICR > TWETR., BIFTE
DEHEWVTT 1,

(TR 25T,

(IUA) MThHhEVBFELIIEEN R EZ ) RBLIEFEBEICONT, &I AIZHNA
LTHHoTHWWDOTTNR, SHIIMMESALE RZEEAIE T EZENTNEDT, 20
MEEICEOZEREZEX W E B o TWET, AL, Z&MDOE I, 508 2 AHH
BLULEORA FOBMITEENE A 1 L4720 T, TR0 DERITBBELE 1T AW En

- 123 -



I, BOLEMRBLRNEELEZFF> TWAHOTTN (R), AN R TWTE I nbn) Z &
BEVLTZD,

FHELTBELT DL, FITBEITITBAE LMD 6 L WVET, 5 3 W H BRI
BED 13% % ZMICTHE V) BREEZ N TTCWE LT, TORIBICHIZE R B(bIEEFEED
HEEL WD ORH - T, PR 30 FIZET 10%ICEESEL L) Z &> TVWET, 4
X 10% 2 53720 TE, MEN0DiT D07 8138 - TUIWE I3,

ME— D LMEWBIZ OEN S AT TZMEHEZ RV ET1 LW TBONETERA LT,
D& XTMBIRIZIRB S T2 NEETE ST O TR, BE, BEIcA—7 Iz L TWhETN, iz
HLITHEEIR WO T14A, ZMEITROIAZEEZH L THWET, 7ARBHKDEIY TF,

PLED XD 728URA2 DT, FRCHESEAE, RFEAIT, RENOB L LFZEICA ZA
#6ﬁ# STEBLNDZEDRDBIITE > TWNEEETEnEWnHI Z e ZRb Wik

THE., TENREREZRV N EBSTWETOT, (290 ABRNET I L) &
73>3%>hi OIS HFEEIT 2 L W eZ&7mnEBnEd, AGIcB Il A2

E MM VI ZMEICHRETE TWRWNOTIIZRW N E D, WAWNARI ENLEIZR S0
LNEREADR, 90O 2 E1THYEFHADT,

TMEIZR > T2 85 % L CWE T2, BN RER RS E T T Db TidZe . #
i, BN A% v 708 L, WANARIFFESRMEIE R DOAZE LR U 2%
5000 T, MICHERTAEANRNDTI Z THEMANCE LdFZBHO Z L 2BaE L L
TWeZiTuT e B,

(PR R GBEF S 2D PLOFBIEFITL D Efil o TWE T, FrICBEMFITHEY %
Mmool b,

FIE) W, ZLUFRWTT, K. B HBZ WO T2, PL & L CiTnk#Edn
ZA1E 2 NeD T, ZARICEL W TT i, R0 PLEERS 2V EBKE T4, Bi#ET
HEHAANEBROTT N, 1LY PLEZH-> T,

FLIRHNT E D LTt Botzmix, BAENIHRZ A ASOWEFFR-T2OTT &
R, ZOLEIE, LRIV ISEDIEF DR Do T DTN,

(A 25T,

(FE) 4 NBBEEL TN 1 NbERNRp-TeDiE, L THERELEREE T T
TnEb,

(IUAR) K TRETDHELENLWNTT D, ZEDICHEEIT10%D X - & <HNTT D,
W2 TWET D,

(E¥) 25 Toa, AiEORED LTS 5D LYol
(IA)  10%T> Tz ?

(FH) GloTWnad EBWET,

(FHE) 204 NFFRFZR 272D T,

(LUAS)  [FEFCd, BETIE 100 SHWRENH =D TTITNE b,

- 124 -



(FH) FX o RAEoEAI EEST=0TT, BEMHTH 1 AENIT D EREMEI LW
DT, RIEFIEV2A, SAEVIHEESTTEDLE T 1T NIV IZNVENIBENFTLTNE
T, ThWE, R0 Rk L EBunEd i,

RNE VBV D ANICFEZHNT T, 7774 LTH6H2E0nWH & LinE, £5oC
WTH R0 LW CTd 4,

(BAFEER) 4. ESARB- Leol B0 | BB R E~OFEIT N2 ho7zDT
e BnEd, BR. BERIICER->TETCLEI> L, HLEIITEDLRY VW AZERD
TNV DITHEHEALYKRDOZ LI > T, THEZ TWWEBAT L LMENNWZE, 2R
DEFNZ 22 8B DT, ZAUIRAEMZ T TER EZTHLEIRD LRI DTT,
=77, FhiZ %),% LWLV DEME LDEE LR o722 W) Z L RNEDOTETIEIH -
T, Ebi#EmIcT bR Rhotz, o THRAMNTL, (o) LRSI TARDTT
i, S, KEEZBEV VW EVWIOIRFELIZILLALL DT TEND,

ZHITRENE B o726, RV FHITI N RN oT-00R BT, bo L FEmAIC 45
ERLDMNG] &, MEAFEERREIATH- T, ZONTWWRE-o= AT, NRELR X,
LX) EBEBIICE S &, BRESTEND LIVER AL,

(FIAY) B2 &1, FEBRCKMEREDRE LWV I TR TELNL) LTEINDHDT
\ﬁ”ﬁ)o

(RE) 245, FHUI LT T, AEA H 3BT
) FEAE . ISR F I RANITE S TS EBNWET,

WIORENHY 4] &

Y

(FRD) AN EWVW D Z & TT D,

() v, ToHis, ZKENR LI T2 K,
RKEDZLZF oL, 2OV S I RIMEREL VI RA MISEELIEWNEWD & T
L7, TNXV B EBLAEAFTBETINTZNE NI DORHY FF,

(PR WZRNE LR,

(RF)  ZZ. Th, THBE-2TWLNRVENS ZEbH D ERVET,
NG RIIVEFE, ANOFNERSEL XTI [EH)ERTIZINV] L) DTIEZRL,
REIVbo &KL LI B ro &,

(BABER) =iy, IRBH-7-TL kS, EEZDONIED A—ME Ttk aak
LWEBSTWET L] AlenWRZ EE2 ST TED, HlIC MEEELET L) &FENRL
TH LW EBSTWEOTT L, b, STz, BxEHAD] L0 5 HOEERIC
EonbE, [Boo) LERVWET LR,

(IUA) TS, WO B RSB EHLOEET, ZNETHLEIVIERENANS
RTEE L, TORBRNL —oORIV KREVDIEZ, Bno R T, LT —kIcEzZ w5
7259, LRSS ZENEEWELEEA -T2 L TT, 4. RFEEANRSDLNT- XL 91T,
iy THERHE WL TH H o TIRATH L IRATETH LR RWVE] EWIZERNDLDE
X< FEFTL, TH [HrotZINIHISIITLTWNEELSEHD NV V) AN

- 125 —



WBHD L, mnBHDOTT LA,

AN MBI 2 FE LT L 22T, 254 < DWIRERH -T2 DTY, B AT
WEREANFE L TWVWET] EEoTHHIRWVWE IR AN, WHERETHHENH ZETE
NETFHLTETINTWEENIZELHLDT, TNIFNTED o700/t B-T
WET, TN, AFEEHEIC wT&é CNIARYGIEBONGE, HEOHF L L TORF
RO T BINTITRICR D EFAIERUTR L0 LW E s b o BITNTH%RIT
ﬁyﬁyﬁﬁbfwktTiww&wo%zﬁ1m5®fﬁfﬂk%mo

FANE LTE, £ LTEUEDNERIIZISTE L T NRWDEAI NN Z &IiTon
T, G2 TNDLEI TR TNRNZEEHENRERS DT, & U FENG R T
W, BRIGIZZZNENWE W) X2 0n3bniE, Bo Lo TV ERETIEEFEICH
DTN E S OTER,

(VAT BEWLET,

(EAPKER) REIRZENB LRV OTER, RUEVAEENTEDL Z ERFHTIERNT
T, B, TR > TRD Lot &0, THEZBEWVCTESEITY R il n
LMl eo T LEWET LR, £9T5L, EH9LTHEI NI VAT ARHENLTVE
TEIcATE £ L, BRI E S, A4 ERERRFER EEREMICEE —ERme
A9 ELTWT, fiftl, MEFgEa BN 2 TV kT, BH R LIS 034 B RICH 2
2D, %n%@ﬁﬁfﬁg%ofwé®@6 MR Clie B & HR0- T, kMhaEETD
AN T2 AR ECTVWREZDUDIVTHE L TWET X LT =T 57017
ThH, FOSEI LRGN LET,

(IhAR)  FHOZTIZBLTUL, ZZELHRAERERNPH LD TIEFIZHEELTVDH L
BWES, 2206, BIZIXRPD (HARFRBSFHIIEE) 72 & T TnD AB72< S
wébff## DN e > T E B E T, HDER, fFZCATl
[E = e OEZ L TWET,

EHER) 213 L, TREREY IERTNE TEHRWTT ), §20noiZe, HADH
TRTHHETLTNEZATHD &,

(IWA) T LAMEZROIZ, RYIFANEAN DI RTUIWIT Vv T, FMEA
Lo THITHLOWBENRWANAH Y 9, filZIX, Fi#ENTRZE &I, FHROBE
ZEDT DN, FEEOHBILITE LN, £HWH Z LIl TLHDETNE, 4. &
PEICBA L TIE, 22 FCTHEHELWEIZ W TT L, BRI ADE AR ST LED ARy
72BN HTLE D,

(AR ) DL LIEN. DBICEEL THLRIESNTFH_REELE LN, TOVI R
T, ZZORBEFTTEFICROFNOZ T ANTIND L, TOnb, 51EET T
/77/25/%&M0T ZPEFIER L6 L C— B DRI T3, SR B 2RO
TIHMTTEBRDVATLALHLDT, 1 Ay bidH L EMWET,

(HARkIR)  ZEHITERES L, B LIS, TREEPML RN LERREROTY,

(UA)  BRBED RN E WD Z &

- 126 —



(FAPKER)  7E b2 NBNIE— o L AATRITH LRI ENT R,

BTN FEWFETEY VT RRAEEEZR-> TWTC, BLERBEOMELZRLH STV
LZOTTN, LAHBRBRFOZ LTMoTWzInNE, BEMRENRVICEELTNDL I L
BEEERE ST-OIZM b7zt V) Ok, KB (58), 206, brotond ko
W2, RIFVFTIKEEBETDLENNEBNET,

(FF) AFEEEARCICHLBEBENHD72EL 0D 2 EIFTENTH DD,

(FE) BRI EWIZT AV TT L, BICYR—FLET LW 2T TIERS T,
ZOWVHIYPR=FIRHY ET L&,

(mH) REFOZLEFZHEVIITT T,

k) HE. FHEOSEDO L IR LONRHDHE ., LTI L, TEEICZ Z 21
ST, FMIAFZECETWET L] v,

(FH) A= A= VRTHRETHD LN TT L,

#IPER)  ABEIFEEDINTZ O WO TI N, Hix, MR, BET, ColETLE
NZEMALT, HEPLRALETETVERTLEN D,

(M) ST D TR, DL IOtAZEHEZEXTIIN 7Ly FaffoT
FT. FOPIIY R — 22T EERFAIDBER S THET, BRRAIEREEO T T
b, BEMOLYEDOHECHIZERIX, R — F2EBIICHIH SN TEBY . £OFNLEH
EONTWET, £V I EWRTIE, AN TIILMENIEE 6 2 B — k23 Fis g FI ]
SNTNDEIITBRNET,

72, BoL®DEOIZ, £HnolFmlnd oix, WEHIHOEER L L TITfMENIIHTE
TWETH, A= RX=VRLICHETIN RO T, NPT ID LEZXDNLERD D)
BREBWELL, E2bHVNREITEVET,

(EAR)  ARIOKEANFIZONTIE, mR—LX—=UTlEosTn &, &9V 9 By A
ZLTWDENENI Y I RN TNWT, ZIICHIEFEESTT AT IVIT VAL NOD
FLHVETL, RBEHROFAICONTHENTHY T, RDOT, ZE>TWHIERZD
REEICIT 2> TWET,

(FH) B2 EZAICHY T4,

(BER) b, Rz g,

(FE)  ZHUEEMREDABIOHAT, FiElHL> TOE L,
(WEFR)  mIENTENE L,

(miH)  EIENZRD FHATLE,

(%) BRAIKRFRAE S, ZH O THE L THBUSE TITo 72 #ENRB Y £ 0T,
ZIONI) /R TIFFETHTEET,

- 127 -



(e RV EITFABEOFERN LA LD ST R, REIEHERZEZTHDTE
Rh, HLEARZRWTT N, ZLOBETH Y BB Eofd, FHIZITAD EWVnZHeo
TVWETEEWIEIREIABHLOT, DB, EHALLH>TWDHEAENETENIC
BEIRAENTLEY, TTOT, FIEOF S ZHHIT

() 4. BoLxdEBD T, JKIIMHEY THDAEDFE] LW H, £ 90 HHAESR
ATBDOANT=HRN, E2Ro TIRBAFZMA L THRAREFLTRNLL D LTWVDHNhENn) Z
L BT OLIREZATT A Ay arT5Lob008H0 £4, FHUTFEAL
HLRBEFICRoTNDIDOTTN, AL FNOZMEHEAEDO LI RBODEE 200 S 4
N T, BRAREDOMAEIA Lz E W) BASCKHEHENL WD Z LMY
F Lz, FATET, ZMDREELTHELZWINE, EEMO L IITH Lo 47z
EZAIATOTRALERD R ED (B), RERHHERSDOETNE, 95V OIDRRZH L
23 LTEET, BB, BAEFEZARLI L E20 G LR TTR, A TfFicnd
ANTEIEANZL TR S TLEI NITWDHERIDTT, o L EAME L TEHE—LX—TD
FRICIR VT TBWTHIT L0, 2OV B TLEENEHES TWDHZE LN DERES &
WO LIVER A,

(FEAD) BRI EMNMEBE G- THEIES>TWA & 2 A%, AEMICRETWHIRRN L
WWF W E WS Z LTI,

(FHE) HE&. HFOLMETHY RNLROTTN, BIRSADTT bEkR72< TEWH AR
fifEZ < T MR, OV LMENR T RITRIZ L T, KR PLICR Tt BMEEZRA
R 2772 EITBRINLD DT,

(E¥F) 2505 7r—23H Y £,
(FRE)  ZHUTKRLKARDTT D,

(BBER) D7) = 3 LTI CAFRRMIEA TOEDT, £ 917k L B
DT,

- 128 —



(UA) v, —BEEZ50 RN HY £ Lz, Th, 90TV AR L R0 # LW T
T, KREIZRXT TN TWVWDEZIZ2 AL BITMETEDLLIRER T arndHdrnen
9 DI,

(TEFkf) E2HHUNEITINVELE WAWAS BNV = 2F g U ETENWZD T,
F IR ST e MR RE DN FEZED TN Z &2 D ERVET,

ZTHUTIEHRM B IZWSEKE LD T, REOFREIE T, £S5 ToTN5HEIATL
IodnEL BIREERICOWTIMHZEEWCLET, TTIE~vAZX—7F 2017 12 L
T, WARFEND,

2. FRFE (BMEEX)

1) YREA—T5 22017 TEYDBEICEEAED =D KFEEEREHNE LY FT—I DR
X J

#31
(IWA)  ZEOVSKHEZAE> TE X Lc, BARFMSHEIET, 50806 KU FEETE & v 9
DENGFELT, TOIBLEERLDIZOWVWTEIYAX =TT LTERD T, bnEE LT
I, FERIIZZ OV OMIENRKETT L EN) Z LRI LTVET,

SHERID 2014 FIZ [=RAX—FF 2 2014 HPFDDH I EDMTOILT, £D & XTI 200
T HWDORBIFFZEDNRIZN =D TN, & HICZE O RBFIEFE O T )6 BiEEL 27 2o 72
ERWETR, ZNHVOEORICBRAROE WL D LW BT, B KA &
ILDEERLTHET,

A B3 2 SR LT T AW O WIS ERISBF T2 O 72 8D O REFEEERF T2 % >~ b U — 27 OIERK
EWVIH DL, FBIREISEAEFNLLHLTNT, 20 L EIEEA/TIANFLICE LD TN
DTTN, YSAZ =TT 204 TR E LT, TNE2017TIC) =2—TLT50ED
PIZHONWT, BREDOER G- T, AWFaIa=7 4 L LTUIZED LEFHAVNESD
EEZEL,

BEOWMENTIIRLTHY ETUTNE S, EIINTIZ2D ONREAEN L BBHO 250
KEFFL[EF MRS CLRIENEL 9 KFD N ERENEDORBRVIZRy U —27 Zflte L WO ETE -
TOTTR, ARIX 11 KZ4ERBEFRY NU—7 Zflie WO B, DL E K& L
TWET,

ZN0 D, HIEIND 3Tz T, MEONEZIFRICE S K227 vy 7T — 52
EERITV, FIESRIISELE Lo, FNSETIEET v RF T T UIGEITN T, 20K
7V 7R T, AT ERER  EAKRMIEEIE &V D . B D 28 BEEZE X b T
WHHDDHIZ AN TWEEE LT,

FIMBEIFTE DI D E D & PRSI R OB B TIixZe <. T2 9 WO i
ERFETT L] EWVWIBEMNEEEZTWLET T, PEALZED BT I, STRHE
No— R~y 7T E2ESTHNT, ZRITEHEDLINE I NEWI e TV U T %2523 52 812720
F9, LHlTe— R~y ZIEREMBISGRE SN TV TTR, @R~ A2 —7
T UDBELED T B, 2014 121X, PR O H A KRB ZEE ISR ITN 725 HE A2 £ -
KVZEDEEXRENET IV ITTHLEVIRICRD, ZORNBERENEZ L — R~ v
IZHE T E WO RER D ST TT, A, Db OREILE S KRBT 2T -

- 129 —



DTT N, 2014 4 &3E - T, CREITHEMIC 1 xF 1 kS CRES R HE 2T U o F
THENIDOTEHRL, BRIZRLRDSTZHLDONLLHENRONIIE v 7 T v 735 1L,
HRIGRIINZH0 L, FRIOERBFAE CENZEEUIThRWEEbnsb0ide 7V 7
L72WZ ElZT o EEbE L, EnbhlbhoEiZe 7Y v I7EFTnEE L, D0
ZofM, 6 A 22 Bz, AN GITR L EBRIFTER & & BB, BEOITENERE &RA
BIFTE DR S5 AT T U U 7I2fToTRE L,

7277, TNETIOIVNIHIETr— R~y FIZHETH bR ENT, 1TEAENET
FOIEFICREREBFBLZMLEB LT L5H0E0D T, BIEEBICTEAIM W TV D DI, KX
BOREESE, A0 E, SR OS2 E7E T o T, BT bro Db
St LTE, HHEEECROMAE T, BROEIMSCFOEREZ T — A 7{b+ 5 &
WO HLORBHY I, EMROMETIIINE CRETER SV LEH Y THA,

RNLVEBETE T2 ) EONE S TWHDOTT N, EVHITIESON> TN Ld
0 EH A, EVOHEISHER & VD OFAEWFERERICED- T D220 T, £95F->TL
EO L ELWORENHET TS S, HEER Y NT— 7 O THENED b DRI T
XD ik, BARSKIZE S COEFICRELLE->THET,

EMARTIE, FFC 2T KD E NN LD 5D TEHARLS T, S EWVEIZRY MY
— 7 BMATHREZED T ZEDRKRELRDTE LN ZEERDTWEEETZWE 4
HES TS EZATT, EEMEIFHTOERAN, RN PEEIIENE WD Z EITEX
HHE L TWET,

HLROMEENGIX, &b EIIRFEMEBITH RN KR ZE O Be&N &2 n
HDHHERL oD T, B— Ry IRELNTNWDLEDIZ, EIIZELEMADBEVIAL
TLDEDONEVIENE L ENT, HEMRIIFTEEESHEMRDTZHIZ AMED (H ARERIFSE
BRZEHERE) 7250 TES TV D TR WA &0 ) K9 RE8Ic» T 5D T, AP0
MEro— <y IR EFTCh 6 5 i enr#LuyvmiEd o0 EnET,

#32

bivbbive LT, AW OmEISENE 2 B3 2 AR R EZ . Z IR LTHD KD
W2, WODHEZNTTHED LD E LTWET, FH—iL, ZLE TREN T TEHHE
TIVEMRFE DO L 972, ZHETELEET /MMEINTORWT L E S IEF I E VBRI SEE
N oS W EMTEMELE LTHEL TV EWnW) 2L, B0, BEAWVANAICR
Ry TEDL, RE, BE, Kl nWANWART 7 EZ—ERFHIEZOND LD, KD
—TEDRETIT2 T, BAYIMICHL LoD &N, T Vo EREZHEH L, mEDE
Bl ZE0 720 nd 2k, B, o6 T DSR2 B e O Ml 2 -
THHT L., REIICEONT-E Yy VT — 2 2 AEMRAICE ST TR TE 5 L 91275 L0
I WO ZEHORT TN Ry hT—27 %D D7l n) ZETEREHLTVET,

TRIZH D LT, BEBRPORNRKFITELE XY FT—ZIZ A TN TN 20O
TYA, ALK, BAER, HER, K, RILK, AdE, i, Kk, BRI, LK & OIST
(BB FHMN R FFERT) ITA>TH B2 TNET,

ZOMERRIT, BAEMORRIZE > T, DREOEBEAEYFRIRIT L > THIFFITK
HRLDOROT, ARIOB— Ry S TEEI RDIDGND EHEALR, 2 b HEBITE
TR 72> ThH, RFVEAENE L UIF T W oTWELEEZTEWnEESsTnET, 250
27mTY e/ F T, UETEALWTT A,

- 130 -



(FEF) X, B EH T WET,
TIE, X ELT, 30 FEOMAEERICEMBA LT, [KRFEFEENSNS IR I T v T Ty
=7 b RO TRFRGEEEC L D ERE T VA OBRRILASIER ] IO\ TTT,

2) EREWERRT BEER [REEENA ANV I T7vTTOOY M) RY TRE
FEEICE AFRMETILVENDRFEN SRR

#33

(L8) RiFEvH2—DEZATIRPALEDOT, FZAMEFEIICONTIEK S
TWeZEEd, THUEES 3000 T IO ERE L THREWZIZEWTND OO TN,
KEFEDOERIT M HWHEHL TEBY £79, FHIFEIEFEDNLEMICR > TV D E AR
®D DNA = % —LffTHOa  Ea—2—0 ) =28 ET5H, TREFEMOTHEIC
FAIATe LD T & T, FERMIC T EMEWERIZR > TWET,

HREELR &0 D OUE, AT e hEE LW EE D O TR, MICEm O - ERISE DO T,
XRE DT b IEkesz U — AR E L TEROPFUTHIMAT & D DITA RS T2 D D
EWVWIOIERINY FVEAICHST-Z LBV F LT, IREOHF LEOTFEN 2L 25T
LT, E9RX0o TR ETN OMSEEN ZHEFF 20, TO—FHK L LTY —AREHM
AT Z E BB ZIRDTWDLON L, ZAnbOMET, ZOER & IXEBBERRVWTT
D, FONHZELHDFE LT,

DNA ¥ — 47 v —%fHlAiATe Z LT, 33 X—=VIH D [@OFT VAR IR ME
22 LN RMOBINL, BEFESIOWE, BEFEA - 2R - ik 2 L TREI
FBRENT, Z 9OV olobDE L —A L RACORS VAT LEZ DL HEWVWHIERIZL TV E
T, UL ETY,

(FEF) 280 NEHI T NE L,
H 9 —D, WOEZEDON—I272 0 £ 25, TR AEMEN FEIIE 2 5| 3 2 Je B a0 S [E ]
A e EFEIFZEILE O] S WD Z & T, mEIA. BEWWLET,

3) BABZFMRMEE SBEEXR IREROERMFEMEZESIT H2EEMHRFIA - LR
RHR DR

#35

(BH) w&EOX—=VIf TR T#E ZEICh > TLTEEW, 35 X—=VHTY, HAR
BLEAFZERAE L. BAFZERT D O > TWE T2, TR & 1T E 72BN B O BFZeifk & L
T, Ii0WaAlRkE 2 —, TAMaA 40—k Z—LWVWHIH0ONRHY F7, FIIH
CEWVWIDIFERZ TN LIVER AN, Fii- ittt v ¥ — 2 OB R Ok A 1E 5
ZEMNFEENTEY, ZOFEE =L THENTZONZ OMFEZER T,
OBy E—DHY FIZEALTL, WD 3TN OMANOEENEE D | K] Z )
FTWANAEiEmz LE Lz, TORE, RoFROBEATHT-Y | a0 AamAlkizER
T —DOTICHEWE ZAIZREEPH Y T L1, TEXTWHD LI L) 2L xfiE
T 57D, ZhETO MHEMEBIERT LI ENLES] AN HEmMESDHT En
LS IR~ W) FaEaER L LS Z &gk £ L,

MR, BEF DA X —DRIChH DT VA YA U AR E e A A—
VI A T AT ERIC, RIS B D SRR, B, S T 3B —E T T A A

- 131 -



NRAFHA T A =% MATHRT DI EICED, FriLnkrZ—2EsrL ) 2 L
EEZTVWET, TOEWTIE, HEOFmS —2>OHEIZ/R>TWET,

WRIENFIZOW T FrE v & —ARNCAEMAIK E WO RERERZ A FARDONTED
ZOFIZ TH L] TRt [5< 5] LW =ZODFENRHTWET, Tk, WAWARETL
WHE RS> ThEMBIGE [H 5], 2 T%x(%th%ﬁ%ﬁt& %Hf%%bfw<
EWVWIEKT TXTr), 290 oot DA R—RZ L CHMER RS BLSR Z FEL
THZEILL > TEMODEARFEHEZEL T E W) ERTD FO<E>J }:b\ogk% D
DOFEIZ LT, Mgt 2 —Z@En L T &) BT,

R 30 EENLHE L X —NTEXDH LI h->TEY, 4. ZOXRERFEZLENXHD
FLi, BIRIOZENEH DL ZATT, 2Dk, TOH X —ORFTIZHIT T,
WANWARFEDDIEEMTON TN Z LI > T ERVWET,

Wik 28 D FTE 2 — OWEGIZ T TR ER - TR Y (B o F — IR ERRICIT
Rk 30 AEENSEI I LET, 30FEENL LV HITETAEMENVIBTEREZHLT
WET, EBEITIEL 9D LEL, I0FIFEDANREZEZTNET,

(PaFt) E2bbnE s T8 NE L,
AENLERSETWEREEEZNWE VIR ZDTTN, HroLtaROTEDLT, b4
FRZELS 2> TRV ETOT, ZZTEMMHA—SEVNTEWNEWNWI ZENHVELELE > T
N HEFSEHRASE TNV EEEE LEOT, 2O EIZEHLTIZ O NS Z &R
EWVWH T ERBIIX, T — FDOFIANTWEZTEWT, Z21E 2656 THRatz S Tn
772 ENnHZET, KALWTL X I

(LA BIFEYOEBMOTEDHLFHEWVE-S> LS TLE D L,
(TEF)  HE3HHVETN, EH5TLI I,

(FBE) FHo L EnbbrobtHEENomOTTN, Z 22k THhHEA2 R T, 2R E
FUEN 72N E W) Z Eid, 00T BIEiF & FEAENHIN RV ETHWDOTT L, R0 FiC
B BN EF Cigan T2 & SIITRAEN L OEWEEMR L, BAETFLEZSEI NI L%
EL TR T H o Lo nb, 4. 2R THIBFEVIEELZDLIDO I T2
WEIRKRLLIEZDOTT, TNV ONE I NEWVI DIZEL B2 0O TR, K
T TENE > TWANABETT 5721 TTIEARL T, RIFVADLIZBAEWCHELAY Z L
HBMLENEBNFET SENE~AZ =T TR EIZOWTHEENTHEL TWDHD T, Z4.
LOFHEFEDNRSTWEDEAIREESOTTIINEL, b0 HIEHED LI 5o
TV o120 T, ARIOFEHANFIL, 2THNV TV TT R, U E > TEIEEID,

(A) s, IREIAT &L BB cInZdarta—2—2H ) DI, (TF
PHEAENNC 2 Ea—S—=RNEL0] LEDbNLDITTT LA,

(M) FOELEESOTT, b, SBOAEETFHERITVEBEWIZEE LA > T, AY
WP TN DD, FNEHEINTY— L TC—ICEZ T TRERNLONE NS Z
LT, BABBRAH DL L, BEx TR0 E BHnE Lz,

(FEF) 280 NEHITINET, I —SEbLETLEZENEWNI ZERnHY EL
b,

- 132 -



(FEME) %0y, BEMSCEAEMT, FHEL TOAIRIEE NI LDOEK ST, HDHWITH
RLTRLRTIUTE WS Z et BnET, TEBRLN, R TENENOMSHT T
EZEHZDHDIFEHE LW RICR > TETWAHDT, BAROHTNEEE LT WY +A5%
HEIRECIZTHE VW) Z e BEunEd,

ANFITEALT, giElb ro b LETWETEEE LN, 4. BERICALE TIIAYT,
WAWAZRGHEOANNRRONDENI ATy MIH D EES OTT A, WITHRIKAIIZZ 9 W
ITBHEDOANTTINVAZG oo T HE WML HE VKL EHEATLE, RDOT,
IOV TEMAEER 2 PITEAT, 290 H EZAZEAMIIRNDDE T2, THUIAED
T, bOTIKHEZRDAEZMATET, TOAEZHLIZ L THEZEREZLC> TN &
WO LI ENTELEZLWVWDO TRl LW EIEES>OTTN, £H501nWH 2
LHEBUTIZOTHro2Ea XA PEIHETWEEEE LT,

(B EH6bYREI ZEVET, SROANF~ADY V= AF 3T,

(A Hr-o LHEFENRZ EE2F ) &, EOERAFIT, REICHARDH -T2 L 512,
A NAFDBIRE NI D, £OWND T ENHDLRERZ TWIRIL T, A T Ok
WHBRTAANFETLIZOT, MENM A DX —RIZHANFRZBIZ A TN T
Fll, I TREEYZ—RELT, R RIEATLOAFES LD LHICTEREZH
LTHESELEEL, Db b TN EZRBO TN E W) ZETH D £7,

(FaF) 21UV NEHITINET, LA LWTT D,
ZHTIE, FEICR D E LT, IROFNOLREICTH VS SE BN LET,

(IIA)  ARYBIZEEMICOIE>TEGRLTWEZEEE LT, WAVWAFRRIERZHE
FLT, HOINEITZNELE, IV LEDNILESSTNETEWTH Iolzhip
ERSYDOTTN, REVR—T 4 7R ITERAEZTLLS SATAWEDOT, EFITH Y RNTeholz
ERWET, ZhEBIC, FE0VANAEZTVWELEVERNETOT, 4% LbLALL
BEWWEZLET,

- 133 -



- 134 -



5. NBBRRREHED 7> T — M iGR

- 135 -






NERRFAET7 7 — b

1) ZEANHEFEIC B4 D IEEhC DV T

FEAMFCIL, AP B W TR 28T oA HEtE T 2 & & I, B LW IO AR A
HEELTWET, T 28 FEEO T LAY U — 225 < FERBICHOWTIEER 1 P67, B
FRPE K OFZEEE = & DRSO, 3K 02 oW CIEE R 2 Annual Report 2016 HEERR (42
ETEHRFERYY TTOTETOTINRS Y £9) 2L T2 & FriNFEE LN
R 5 NITHFZEKEEIC OV T TR RZBHE T TS0,

= !

En-¥EErH L TN ERVET, TR TEIZBITBIBEMIZOWT, KREH
B, MRFOBEEZEL T/ —~ 74 ATHIE, SHICHEFLREEZDIT TS
ZENHHTE DD TITIRWMNERK T FE LT,

g a R e LTHICHT Z L OEEI L REIIIE A D> TWVDHN, RYICEER
R DFHINFZIZ 72 > Tor> T DD HEZ VO T, BEBEDOREIZE bbT, X
WIFZE 2T CWDIT D BRBEEA 2, T LT, N7 U ZAORNZIRILIC 722 > TWhiuE &
W, BHFRIZIE, ZNR0OA N7 P THIRXEZENTHT I ARG EEL L, K
AT BREOKEIZE ST, MRS TIER %,

WFTERNEC OV TR AW T, kg, J84:, (b, 1T & B EILS A
N—=L, ZRRETNEMZ A=, BARIZBT 2 EBEW AR ENREL TS L
ES, o, MRAICHIFERCR S H STV T BlRm WK EEAHER L T ET,

R D578 OWFFERUR Y Nature Z B Te/A A /37 RRMESICHRE S TWDH Z &
O, MFERTE LTHORIFFERERER B3> T D LHrT&E 2, ZNENONZEER T
NI ALK ERBPRERS N TN D, —F5 T, AREW IR B35 LW O
ARz B 2% &, BRSBTS, mHH 5 WITHHICgERr s L TRRESE ST
MPEZ R bHEELEZOND,

BEINS | IER T L L OEWEIRFIEIEEI RN THON TS Z e £ Lz, A
FICIE, TE B ORBHEOEICE D 2 BIGFHIE) R ED L D 7, A Y5
A7 6 ClEDO 2 =— 7 72 R 2 4% b I L TV ET,

A —VDREIFTRT —~ 0, BRVEAZHNT TEITEN, K& EZa A7
MIERAH L TOWDERT2, BEREINDIHIDDLEZ D, WTNORRE LB O
WA TFORL 72 DRy T —< T, MMEF I I2=T 4 ~DA LT FORERBD
Thbd, £lo. TNUHOREOHFITIX, FEAEVIME ONRA AU Y —R L KA E %
FATIER LB OE NS ONRZ VAT, RAEMOFEERE RTHRRETEH D, =
NHDET, BAEZNFT L EBAEMFONTEE ¥ — TG LWEEE EIFTn s
ERHiCE B,

Bl 21X, HENZEMWIZ L DA INEIA, B EEE OMEEDOR IR < Z & D3
WL, BAEMOKRBARZ b7 7OERICE VPO TAREE > DThH EF X
%o Flo. EDT Y HTFT 7 LOFHHHKS . BEMM T 7 aax ) 200 ) MME

- 137 -



BEORCRR Y L AEI B O RN DR RIX, BT VEEY & IEET VR
ME D EMHENZ R L TR LET b, BENOBFELELEXHMRT, £/, A
A=V T EBME LTS DITBT D VT T A A2 53R OBEEI O fiF I & 2
DY Y —ANTER SR TH 5,

BT WA BEE T TR B BRI RRE LoD B S AR D B RS
. BB THRAIR DO\ KHEDRFIE 2 BB L T\ 5, B ORIFERIC BT 2 B S
BT B9E0. SARMED S D BMAED @S WG EZNT A X HEEL TV D, F
Ty WHAR Y — 2 =0 A — U IR S DR FE RS O Bl 2 D AT A
72 A FEMRADICHERE L, eimpOe iR 2 P T b, £, 2R b0 EE —TiEEEEIC
ZEMELTWND, DO ENRFEDMIEEICRS Z & 72 IZXT X TOHIEEIC
BOWTEMENTND Z EIELSFHECE 5, AT E L COWNFFEKECHITE ) 1T

TR,

BR8 MIEFTERE LTar AZ L MINA A N7 FOmIHERINTEY, BiEO 1
7= OBEF L HIZ EANEST D728, B LOaORVWKEIZH D L WET,

2) EEFIH - LFEFZEICEE T AIRENIC DOV T

KRR ASBIEN CTH 5 BT, SREOLFERA - LEMFZEES 27> Tk, Pk
28 I IIBEAF O L EFIH 2 BB A LT SRR A W o BlE - B ES A G & it
gL L G A A=Y ZREFRIAMTE], WK DNA —7 v —Iic k57 — 2 i
BRORBUEG R S AT MM X DT 2R 32 A7/ 2 7 ALEFAIE) N A X — b
LE Lz, 20 b o FRFIAMEICB T, ERONENS T — X IG, fiifrE & LY
R— b ZATV, BRSSO EER T E L TRREEZRIT CWET, KFEEASL ANy 7T v T
1Y =7 NIBBP) TI3EMBIZEIR DNy 7 7 v FAHMET 5 L L bic, K SRR EmEs
ER &N 7Ty TRET D72 ARG TR A B B AL AR A7 21T > T E
T, ket vatang ) y—27a Y= N(NBRP)OHLE L LT, AZ D, THHAKDY
BT 797 492Dl Y —AREEITo THET, IHIZ, 2D O SHRIEENCESE L= v
VIRV LAREE AR LT, KK FREII 2 =T A O REZEL CWET, T
A 28 AEEMN S TSN A A A=V P HET T v b 74— (ABIS) | FEMBED £ LT,
Rk 1 P81 Rl 3 P36l Iz E L T NS DIFICOWT IEREZBME TSN, £72, 4
%, KFELFEFIAME & U CRAMB ED LS & FI 2 Rl _&En, ZTEARZSVWELEDL
BENATET IV,

HR 1 BB S, SLRENERIH, AbiS % T IR A WIS RER > TWES, AFRICHEL
SO ZHRA, SEIL L TODIES . 20O X ) 2SR I3 E O 78 2 > 2
TV ET, ETETEECR->TW LRVWET, 4% b, TRERIIEHSh, B
DT v T T— b EED, BORWIRRAMELZHERF SN D Z & 2> TWET,

HR2 XBEOA A=V FREITIRFENEZ S It ST BHRAH 5 & D E 378,
LFEBFIE L OBEMBITFRE/RDTL & 9 22 BIEDEMIEED THD Z L bZ LSt o

- 138 -



B4

WFEE 28D OREFBFZEIZ2 > TWDHEDTL LI N2 FHAICZE > TEF a4 AR
ANAEHLDIF BN EERWETR, ZOMEBNANERD E LMY FHAR,
FmAET ) 2 ARFERAREONE ST L, WEWL IS b FHATLE, &
BIFD 7 ) AZABICHE CTERWAEZR I VAT LAROTTN2HENEIDOTL LD
M2INHET aAf AEHESLT LEVIEKRTIZ, B0y LILETAN, HEME? v
I EERITH Y £,

REFIEFEF AR E L CREOBEFEICZ 22T, WNCRZCY—ERZT 500 )
ZEIE, FOLOYRFEEALEOL ORI (FPEEE DT LD THED DLW DRI A
DL, TORT, EOLEAMNNE AN TEA A=V T ERIZH L HF
EEOPITEERIIREVWEEVET, ZUIF A ) =R ETN, R EZNT T
FaRRBBL THANS LRIEAICEABER T B hnHbh-0Z L BnET, Li
L., IhERHIEDIZ, EOXIRAENMTONT, BEICEDL IRV AR—FE2LT
WDHDOMNEND I, b O LB E TEUX I o772 T,

[EFIH - KEBFZEICBE LT, 20K E 272 LT 5, A ERNGH LiAA
NEKTND, EEHERICBODTHRILTWDESZAET,

H28 LV BHtA L7z (e s 7 X v 7 ZLEFIHZE ] 1TRRO=—XZB<# A TEH
0. %< OXFEFTEEZER L COET, AL A A A=V 7R, BRI
O FE—h, EIF =L —=r P a— 20 8 %8 U T2 OO KIC &k
LTCWET, FHRETVEMORFE, A4V Y —RA EWEIREATHITEF. it
GRS R v T — 0 AL A A A=V TXET Ty N7+ — L7 8 OfE
X TIER DR RN K O e k2 U ¢, AT ORaEZH L TWET,
B2 < OILFEFFREREDBH SN TWET,

A A= 77 7 AT D IFEFIH - LFEFEEESS ABIS F¥iX, Zhoo
Jedmmax ORI & FE T2 20O RO R RIS & o TEERISSIR L 2o TV D,
IBBP Offf7 « BFZEiEdhi:, MERKETHLHAL LTEHEHETHY, KEMKIZZ0FE
ZREETE DEFEENTIERE LN TWSD, 2o OREFIHFRIE, EiE Ay
e & RS BIRE CH 0 . Mk - RESHIR SN D,

KRR & L, BEH 2 3 2 =7 1 —a0kad Hbkx A BB EAERICITD
NTRBLBNET, 4%b, )Y —ARESHRABIG T2 EROLEN ST
— S, FRHTE T B LI R — P ERES TV R L BV ET,

RFICEFIHEBS & U CORRAEMN, 20— >Th D TIHFEFIH] < THLFEFE]
DT DI LT & 7o KA oA A v — & HERFZE R L. chETok
xR, IO R E ORFEHEEICE S+ 57210 T L AT O JhAIR 2240
FEHEEIC LR > TELZ LA, HFRRELVEZ D, TETIE, AZIRLTH 4D
IR BIARY b 7T 7w VT ERERZEO—fIThH D, RN THET
FTANORFTE % L RBFIE E L CHEET 2558121, ZORANEETHH EEZX D, T77
bbb, R ASCKLFENEIL. Z2EOKENS DR b LT v FRABERT TR, A
HOFXEMNFE LT, T—~&2FE), BEFRTEE RV Y =T L%21ED

- 139 -



TERERTH D Lo IcEbind,

Fo, SBOKEFFEHOY VY —A L LT, FEETNEYNREERT —~ThDH I &IX
MENRNDOT, Forati gt y—27ny=7 N(NBRP) 2K L LT, IEET L
DY V) — A% FAEMORFZEREE A S LT IS 50N K Vo Tl
W, ZORTIE, R 30 FEME R FH TH S [ RFMEEEIC L 2B T LAY
ORISR BNRD LI, BENENT & LIzt a s Y — T ANRERTH L
PHIRF L7200,

N ATA A=V T ZRT Ty 87+ —25 (ABIS) 1T MIREFED Y 7 ho =T )
OHFEFIH « FFEFIEE VD AT, FLWKFEIEET LV E S 2, FIfF SN2, £
NxE—HBEIHED, IEWERICE‘R T 5 THA9 TAI ZHW 298] 79077 v
T A —25h CUERT — X N—R) OFRLZNEZFAT 27200V 7 by =T ORRA%RE
b, FAEMERT TEOFEZBREF L TIXE D THA I,

T b IO FRFT O R E A0 LTI MR TH 5, Hile Dm0t ciaze <,
WFFEDSIZE N BN F T2 R 2 ILFEFHMLE & LTI Tnb, TR b E
BELTENRSTND, ZIUDDIFEIDMERINCEIE X, SNTOMZEF IS0
TWETREI TN D,

YT OBRR O LA 2ELFRFATESIIEESR A L TWD, 20keh
TRERRE ., HRE~OE., WO AFH & W o To LR A D TV 2 mide
[E L [FF HRSRE & L CoREIZ Rl BICRT- LD, A% LBIED X 5 73287
HFRFEZHEE L TH BV,

FE[EFIH « EFEMFZECEI LTI RFIFEFIAEE & Loz L Tkbnd & A
WET, —HF TR 7 LALEEICLVFHIENMSMEINTEBY, 2N S672R
VoODb LG EZITE Lc, B, T A FA A= Z7IENE] & TN
AFAA—T VT EET Ty b7+ —0] BDEEOHEHTE HEH D), —dt LIz T
135370 FHATL,

SBRRITREZEFENCONTL, RIIVREFE I 2 =7 0 ~OFEBK, FRZeimiic
FENRERL R0 O0H MG EALKFOLEEZBENL-WERNES, LrLE
O XD ApIFEFIA - FLEFTRIT, LT LENA A 37 FORBITHE RO 0EE S
HHTLX I, £DO, FELFEFIH - HLEWFIEZONTIL A A 37 SO LL
SOFIEEZBANTHZ EHMETIEARWTL L 20, BlIIE, 4287 MIEL &b
Py — T TR L, RS UNMETH WO T) BHFEOBSIZEN 7, #
FWEIROAFEIIANTH bR, FESCREWVWARR NOEBEICEN-T-%x, DFEDE
T ZH FI3ES LA A & TRWICAA UL o dkFEIFIH - RFEFZEE - T
W& JEERIA - EERFIEHIEE TIRSARRF TR A X2 T2 e BunE 3,

3) [EESEEE K& ORI B3 D IEEIC OV T

FTINAIFZE R D3 P83 2 et S D E R Zikmm D% & LTo NIBB 227 7 L > ADOBMEIZN
Z BRMNGFE=are i (EMBL), 7~ & 7 @B 28T (TLL), 7Y A b KSR ED

- 140 -



WS DB T-WFSERERE & DR B 21T E LT, E 2, Hx OWFFEED B A F 7= ERSILFEAF
ERPTE LCIRT 5 TR AT » FRIERERE | %S4 i L CWET, E72, JREIE# & LT,
R—L— | facebook %D SNS ZIEM L7 F@mBEITMNA, ERSMIAITZ7 AT ) —2R
1o TOWET, EWFEOE LR IEROBFERZ B E LT, /b B BRAERGORESTY
LB L E Lz, @kt 1P1418 gl 3 P4142 =% L o= 2 B DIFENC OV T ZF a2 B
BRI, 2, 5% OEBEEE L VAFIEENZOW T, TEAAZSVWE Lo BHNE TS
VY,

ER1 A NAT v TR TERERENRIFIUREIZ D722 D K 5 7eigsh & o LFERFZEI3 MR I HE D
DREEN, by T EUHTEBICRHEZ LE D LT X RERII LA TH LW
D TILIRUND,

B2 Jricin, REHFNOESN T 52307 by FREEHE, &6 THWVWWDILRdH
EWOoDY —IGRE L THZET EWIEETHERNTT N, FRLTWET, §F
ICEFN/N » R SICRES, EEL TV AEFIERICHELSERLTWEL
Too NIV EEM ORISR EM EHEST, ML TWNDEZATLERNET, F
EAREEREDNEL FOPTIT /> TWNDH I ELE 4 HD LRI DT, iz bDht
HLEESHIINE =T, BIRTALEBTTTWT S L5 BunEd, EHERH
F0, HERBELWHIEIADOERITERTT,

BR3 K ERA~OIERIIE, ERED, BRA~OEEOBES L. BE RS 5750
EEIALEE L EOET,
TR, FA AR LCHAE L TV 2 e AT, m KFEDR
TR BEROBERBO MRS~ O, S b AN ORI, 72X bR E
IR A S

B4 EMBL #3 U0 & 2 EEEEEL, ENEROEMFIETTE L THo2&EIRz LT
W5, $71Z EMBL @ Euro-Biolmaging & ABiS & O %, AWML AT 2 E NS
AFA A=V U TPRAFERIE LB L LTRSS,
MEO R MAT » FREEEE | (20T, ZOERICHOWTHRIET S & &b,
MR O EBSEEEIRENC DR IT 5 AT LA MET HLENH DH, £lo. LHIEE), —
WRABLT U N U —FIRENL, 2T THE Y, AlEER UL Tl L TS Z &
NEEND, —FH T, IR EZ 723 L 0 el mwdf « 7o N —FI5EhNE
BT HRETH D,

HRS5 e OMEENLAENEBELFEFELZFTE LTCSHET D (R AT v 7 RIEREILFE
WFgEdE ) 1%, Fi- R EESEEE 2 R S8 5 ECRRMARTRD AL BnE L, /-
o BRAEXIRORESTE | R RARFELERIITbL TR, 2L OEF
DWFRENT 7 b U —F ORBRERA, AXNVT v 7T 5BUVERICR > TWDH DT
e BnET,

ER 6 AENNT, ERNTIEESLRZFZLFEFKRE & W0 O ALEST TEH 525, AN RS
BTIE, bR KA FESE TRARKENET DM DESIHIEFT Th 5, DR

- 141 -



T, WS OMFFERERIIC kT U ClE, WIS TR E O BB AW O f i W AT 2 A ST B
ELTCORRERT LD REEEH 2T 2 Z LN EETHLLEX D, ZOHRADN
54T, NIBB =27 7 LRI T TICRALLEWRHMEEZH TV D, £, BRING T
AW gEET (EMBL), 7~ & 7 EGBAIEAT (TLL), 7'V A R RF73 8Osk
DK 72ZET & OB O/ L EETH D & Bbh b,

Fiz, A%IE. BERNOBE WIS L CE, TBRBREOAY 7O Lo L) Thd
ZEEINFETLURIRET S Z &R, FEROBAMORBIZIIR TR, TDTDH
21X, MRS OB %R E LA —T v "D 2ADH TR, Fv &N L THRAEMT
DR A SR OB D a7 YT, RIRETHIENRETHDL B X D,

NIBB =7 = L > ZDOBAMEICARE S Dk 2 158 A i A ER TN D, 2
IZNZ T, EMBL. TLL & W\ o 72BRMNS0T 27 OHLESBIZEHT & OB 52/ LT 5
ZEMRIMN 2D, B ZIE TLL A MIERINZE DD L 9 56 H < 23, IARTES)
TR, T~ 2 RONEEOREE 22T L TND &0 ST RMNEL b
e ZTORTHR NLAT v 7HITEN 2 AATe 2 & THEOERICE DR -REN»
BhEREY 72 [EFRHEEE N TN TV D E S 2D,

JRBIEENX, B OAT 4 T EIEH L, R LATbITnd, LAY U —X L
AT TN D, KEEED ) —~VVEIZ, —EIIITBIEOFBORE L LTIy k
FondZENnEn, HRIFHEABEREFEEDMBICRESELIBENEETHLO
THRAEMNODORETHLZ Exb o EFETDHE LWV E LV,

FEFITIERICERELERE 2 L Chbond EEWET, o, EHMICEREEEa2—X
EEMLTELND Z EITELLE Lz, EZiEE O AARN SNEADE L RITN D03
TLEXOIM?) £/, SNS 2 GO JRIEEICT ¥ MY —FIFBE b #@Ic 2 S Tnd
ERWET, KBBEAD ZZEIZRVIC T T RAEBNVETOTHIICRIELTLIES N,

4) FHEMIEEDOBRBUCEET AIEENZHOWT

BT, MO RFFER T O MY FHIE OB & L TRFRBEEEZIT> TWET,
R D K EEBe A 2 B LRI S B & LT AN AFSERE 21T 5 2 & TRZEFEHE I
NLE L, £z, FE2RBG LIES A FEE ST 272912 NIBB U Hh—F 7 xn—
HIEE AR T TCWET, ER1P1920 &Rl 3P4243 (o L /- 2 b DIEENCOWT IERE B
MR T I, £725%., B FEFEOERICE U CHERANN ED X 5 %8 2 Rio &),
TEANZZIVWELEZORBEE T I,

= !

RFEFEHEICOWTUTEO R 2 SN T D & BWE T, HFREE OSRIZ OV T,
T=T N Ty VEOWNIRE DAL — T v T HEBEM LT D LD RIFRITHONT, b
o LN ED OND Z L aRmELET, AENITIBEGEN L L T, T
FEE DRI IR 7 N— T TR A DR Z L H B 5 DITRIEDZHTZ L BnEd, 2o
FIED LWEREEZ W LEH R AMZEENTE THOEMIIERTICE > TH A v b
Wi 4L EAPENCRT D YD ORE FERICB O T OO THENE BN ET,

- 142 -



FEOROKAGERATEEZI L AZ L MY 70— b2 2 LIZHARDS OH|ET
IR L, T AV DO XSS, FH L IFRR 2R EHEEST D L5 e AT A
ZRBRNE R, TR LIRS EED &2 b, FEOHREMEEZ HIT 5557
PRLETT R,

KEFBHE A, B FOIE IR T OO D MR 2 35 = L SRV
BB LIBOET, REBEEDE U AbOREICE, 7 & TR R B
FESEHZLb—o0HRE LA LI ET, £/, BOTRFET 55400
WETR, AE~OBFABETE 5 L5 B0 b 00K, YO L) AEEND
BINCOVTORRIED ) ET, O 2R L CHEEENTT,

RFEGEBE 7 v 77 L%, FEFHOESR A2 O W L CHEUNICEE S Tnd 2
NG, BHCEBAE D= DEEHEICH 2 AN TND EITFMETE 5, Ok
HET 7T LEEE L TWDH—HT, T ANKFEREITZNEITEZLT, T AR
BAEBENSELENNMBETH D, REBEOBRMAE OB CORME, SRR~
DOFEMA) 72 H SRS RA XIEOHEER ERIRM L E 2 65, £2, HBlRZEH
R ERFRBE T 0 7T L RFPEEE L THET 22 E ORGSO HLENRD D,

REBEAEDERK 70 THOWNAZHEOND VI —F T 2 Z 2 MlESR, AL UG
U 7B F5 7208 Fhltge @ e B CEM 9 % NIBB U —F 7 = b — il 1335 T EE 5
FRAC DR 22 BIE D LRI 2 L BnE T, 5% bk, RELWIMHFL X,

2 < OENLKRF T, ERAEYTORFPEE LFRRE~OMEFE DI L T 2RO HIC
&> T RREWIFERFEERTF: O HMEAY FHEI T ORI L TV D &R 5, FFIT 2004
EREO 5 E—EHIE LRRIIER 2 DB DEEENED, PIL TS EnZ
%o FREFIX, ZOFETELMETRY, —F, HRICHT 2HROERNPRKE L
DYO2HLRNEZZD &, FROZBREITE< K oI2, IREIEE 2 F I L E LT
L2 EDBUETHDL M S F— BRI LRROFEEENIATHDLZLaER DL L.
EURA L N TREBROERE E L TORT Vv Va2 Fiol-mEAIc s —F y F o
TR, PEERA~DT U N —FNEREEZ OND, TOR, KERE T4
D, ZDOHDOIERIHFTDRNA IR T 2 Z ERIRNTH D & Bbisd,

FA L BB ORI REICHDLRNEEITEENTVWD L E 2D, PABEERR S
TN RIS L TORBFRISHEEPTON TV D Adm < FHlT& 5,
REITIIRPEORED, EFROKT LW MERH Y | BRI B E OFE &
WoltlBbH L L TRIND, LLRBL, BHKRSIRL THEDORE RSN
TWDDTEFEEV IRIUICTITARV, BRLHA DBENEWNTEAR S MORFFEL D
DD Z L TREZENLEED WALV T LREETHS H, FBAYIC
FFEOHEZFM L, EIRZ2HITZHBAZGRN ST 50 AR OWBMENmNZ &
(3, FAEORZFHA E LTOMREDIITIZR S &I 5,

Atk &L bEFRREGAEDEIFIIE D, MEMTERFARRED AT =4 A% S HITED
TWZE W EBWEY, EEREOEA S 2Rkt THZE iy,

- 143 -



5) Wt 7R RIS S DIEENIZ DOV T

HRBL AR ToE Tk, WFgE5aib o 4 S0k E LT, 1) BB OHEE S, 2) BN
OHLFEIFIH - LEFTEOHEE S, 3) ENII~DOIFRFBE - IRk, 4) s G5F -
otk - SMEN) & BIRBIERIFZE LR v T — 2 OREENL 7 DI )AL EE AT,
BSOS ) Db 2 M 5 & & HICRFHEOHIEIELICL BN CE 2 KO TRE 2 ED F LTz,
TR 1 P22 gl 3P E Lo 2D DIRENC OV T, HRIC 4) BFFEE SR (ot - AAEAN)
IZOWT ZEREZBENE T IV, £71245%., AV FHIEIT AR ) 2 FE SR E BRIz W
TIERPRD ELEOEBENMET IV,

= !

=9

M - SMNEAD PLEAIZOWT, BhiEsnTna EE S, SAEADOEHIZOWT, Hi
BIDNGETHEME D3NS D DRMFERYT D Gl o o 2 EIFFRETIEN, S HE OH
THONLWELAD LD LHEMTE 5, kBB ONT, LMEExfg L LinAs:
ZBAME L=y L S, ULEDBNE L TYH, FMEA - Lo BV EgiE 2 o
FIZ< e ZEThIUE, ZhuT eV EME RO —ARED 5%, L0 FEEmL
R RE LD ENMENL LR,

WEAEE A4 AFE 1L L Pl 2 NI ENDBBBRH L0720 N HIET =27 b7
v 7 LT, BOIREFOLL TS THENSTEOTIRERWET, KN PIE LD
LBl DR FEEOHDHNTRDDIINETTOT, B2 IExH Y £33,
AREMEZE U C, BV ETF T, X ARLT =T 25220 E L0 T, £00F
BN CTEES, bbb, £b, LMHEEFAEZTHRLARTNIZENS Z &
T, KEZIRANTBI-EWON TV ST, AZEIF ENR-TZRNEWNSI Z b LU
FH A, RITVARYIZEIY 72072 n, o T, BloEo T HRETL X I,

BENH 7 AT MMEY DEET, HMEAE D 7 b— T 5700101F, FHEEOT-IGE
EREEELEBNET, OV EKRTIE, YR—FRZ vy 7OREIZE THRWEEWN
F9, LEFEE O & 5 W EREE O b [FEk, AR — FOFRE, HIRTOEF TSR
72 BIZRET AR, BEEROXEOREGME, BUR TSRV X
IIRDT, IFEFH R MR H OB Z D TV l2 & 720y,

TNERRGEE DIz DDA 7 FHfii OMBRE OXEREST BT I v 7 7 A Z o Ml
L) MEFRITHEALTEY | VA BRI 282 B8N o5, Bifedk
ITL TV DLtk PLEREAZECOWT S e D 8t 2~ L CHERAFLRDHZ L
B ENAFER R S5 2 FEONT DB B D,

BB 7 N—T R SETEFIEE XEOBILZ > T\ o Z &IFFHiT& %
o KMEPI ORERFH TR G EERMY AL BVET,

BN EOEBEAMFEOMIED L TH D LV D) A X A THRINOIFFEE « BFZEHT &
RM[FRF R 2D D MLENH D, E-ARITH L TH, BIC—ODIZEFT NS DRIET
< BBREOEWFMEOFLNEDRIFE NI AZ AT, —fROFIZarT Y
ERETDHZENEY L EbND, BRMICITINA NS08 - % LTV DHF5EE
ORI e O website 72 EE A LTV 7 A &R EIL - AARZER )7 C NIBB OY A

- 144 -



MIEHT 20 —2DHETH 2,

BR7 BEARE~AY =TT 0 EHGE-RIREND Lo 7o BN A D 2722 L IFRHMECTE 5,
EBEHEE LT R TORETHF—U— RERo>TNEN, FEEME LToORGH 5 EE
DEHBEOEE N I N TN D,

MAT ) IV ANRATA T H~T 4 7 AT DEEHE OAEEIL LB =0,
ST, BFEHED (KB T?) AT v 7T v L, S U EENLTHEREE
BT HE N2 LI,

LMERFFEE CANE AN GRS 2B ML T3 ICH D LB OEND, Ltk Pl 2B R DA%
[IE RV T 5, 7272 L, BREZRE L TRONZEEZE HT 2 L ~DRZER,
B S MEHE N LR HEE S Lo —E 20O KRE SIZ2 b5nd e
WO TIREN B D,

B8 Lt - AAEANDZRIZITE ) 2B &2+ Tkbnd Ko lcBnEd, —FT,
WEFERT DL CRER T4 R O RR) | EIBE#ESS T, BOK DAY ¥ B O LB E o bt
RRpERZBET DL, EAETFOLYEPT OB DI SMEANPT DWW OITAREGFET
T, SO EMEHENFETIZEIEBIR Y FADNMEEEEND Z L2 HHLTOET,
F7o. MRFZORY A LB EICENTITWDATL & 95?2 Bl RETIRENR
T GeE 1y 7N R EM T % ([A—HR T HME /R TS L) R i R 4 B
ML E L (PRIFER SCER), BURILZFNRE CTTR, ElOXRT - PRI H
VT CTa sy =7 DEFHRTIUZENEDS LR 5O TIEnneZxTnES,
2EFE T,

6) FEREHEFIZOWT

FERE ) SIS A ARSI S D~ AR —7 T 2017 ICIRE L= KA T a v =7 ME, EHA
RAFZEGHE & U CRRIRS NV E LTn, F72 PRk 30 AR Sk T, EMEM e L LT
[RFEEENA ANy 77y T Tz b RO TREREREC K 5 88E 7 VA OB L
RIERL . BRI FIRseifE & L C TEMBIRERILE v % — () ] REOTZH O TRER
BT TWET, B 1P2526 gl 3P4446 (= F L b= Z S OFFEICHOWT, £124%., &
ERFRHFEHLE L LCAEME TS 22T 4 DO ED X 5 % Bi-R_& ), TERND
ENWFELELBENETEW, £/, SREMRIIT LA 7 ZA—% b1 L7825 TR L
TV DI E R FRIZOWT, A - flEEHZEZO CIBEANTSVE Lz b BT
W,

B fFeRicmd, KETROBHRIZOWTCHEY R N E SN TnD B, REIBWT,
B E OZEFRIZOWTOFEES 72, R OREE LN D2 =— 0 T —<
ZHUCEAD DS IC, L0 ESUEI 2 Z L EEN D LRV, ZHUCBEE L, A
FIZBWWT, LA, FFEFTAEANICED K9 &9 5T —~< I - T2 FgE 0 B
ICBWCTHELRD L) iR E 25| oE-> CE T, MHEERELZ IV RNICED D Z
EERAREICTENIZR VO TIZRW N EER S,

BR2 BENORMERGAENEDL T ey =7 M, IFETVEMOEYTFIZEBNET, £

- 145 -



=)

THEDIZE D>V, EWVIORBPFAEE D LTWT, BNCEAEMRL L2 THL EI N
MRDHMIEL D, T2 TRNE TERVWIIEIE o7 & nbivd L9 IR0 AN S A
T H RS, AMOSEEIL, BRTHY, HAWERBLO LS ITH D, LT
AT TOZRWEM Z WITEE L, BB EHZ T 200%, A IR —FEETL
EOM, MR EBENLRNERITVEILY, RATENATH &V DIFITIFTN 7N
TLXIN, ZTNETOEBEYEILMEL LT, B2 EY « W2 BIEAICER Y #1
ATHLZDEHNVFEAICLTE—LTH L, BLWITENRY, EFIRHD 720,

RPN FEREIFFE B S LD MU & 5 T, WIS O EEMZFF L T Z
ERRYITT, RIZHEEXFELER, AWFaIa=T7 OO, FHIZHE L CHEE
7o, FEEICRLTh . BHAEANNLE O B AR5 OBV R S B O FENZ T e <
RO TNWHIEMBEEBTREZLTHD, ZHITIMBAN 2B W52 E O AN D 72 <
o TNWDHedtEbhTnET, BFEEOARRBBICL A2 EEDHND L D72
BIESSD (IEREOLRFERE) PUELEVET, TORDIi, #FcRE LT
WS ZENKRETT, ZOX I EEZRIFH > T E &z e BnET,

FMBREO~YAZ—TZ KT a7 b TREEEICHEN ) OB ZoREEE D ElE
TOEYBR% ) Tk, BHIRFMEEO R Yy YR E B L T\ 5, EMEEYE
FAFIEET DML ) & NBRP CTOFEE A 5 Lo kk e /B C O A FE & LT B A &
o THEY ., FLWHESTORBICERT57 ey =7 M LTRESHFFSND,
KRFPFEEEIC L o T, MG RFPOMIE T v SO M DIEE DN HR BEN D,

(=) DSBS I D 72 D O R EERF SR R v N U — 27 OB A, B R KA
ZEEtm & LTERINS N2 Z L IFRE M CE 9, 4% b, HEOEETHLHEMS
FRMED DAk A e EERA ) N—V a U as| & T, TR AR 72 6 Tiio) ==
— 7 TEHERIRIE~ORBREIFF L T E T,

[RFHEENS ANy 7T v T Tavzy b RO TREMEEICLDFHET VEY
DBAFEHLATEAL] 12OV T, RUWISHIFE L 720,

S RRIA E LTEWFE I 2 =T 4 DD ED X D B %2 Riod 2o
WTIE (5) IZHFWEY | T [E O IEBELEY T OMITHE D ORI TH H L H A
2 A THANOIFGEE - AFZEPT & A RO T2 E 7200,

EMZEZT VA T AN—% b T DT A — VORI R EER L, £/, FEFTE L
T, BWHRTAT — IV ORE R OHEREE FLSF Y | EE SHET 5 O bt
DO—DDEME TIIR W EE S, T HED Z Eo—o20F, —HFEOMEF M2 7,
B vy =7 MR D002 AT 558 E H#2 Al LT, BrorsMctET 2 2 &
ThHhbd, BOAMEEST I 2 TH, DRBRHLOTEHRVNERS,

WG ) DETHIR D NE D0 T U AF I 7 AT MmNz Hm e LT
EBTNVEWBIEN D ZEHLNT, EW¥a 2 2 =7 0 OFEIL L TOHMPEEREN
s, TEERE) AEMiC 2200 | R D 5 TR LR Tidre < | MAIRI 22T ZERT
&L THREIZRT LsilT 5 Z & & Mfd 5,

NAF RNy 7T 7Ty MNIMOMEE RO T 1 7T L LITHERERD, B

- 146 -



DIGRD CHME CIER ICEHENOMERFETIEID 5, BHFEHEIIERICTHEML WD
DDEMFEHE T HRAFLLRITE N EIZE ARV E WS BT H D, HAEE R
D HE RSO0 IR 00 5 & D Bk RSB N EE CTH D,

by 7ET RO RFYETREORFHEITEI L TD & Bbitd, AFHH TIX
EOHWEE OEBINED 2 e, FRAEMFOMEEOBEM IS L Ebhs, #lx
X, BAEMOBEENTFEEERS LORFEREDOHEHIELZ AL T, BRI LN
T4 HINVEBEEERANCZTAND Z ENTE DO TIHRDD,

TR T2 D2 D LRI < D TIE A0 & B E 428, K[ F] RS 72
O TIHOIFBIZ R L T2 & 20, flziE, HESCHITTA~OEOAE WA TRV K
%, 7a Yy MULOBYLEEIGEITE T, BEORWEE) - FEFIER ITEHE Lk
T, TV AT AN—% b bTHEEZECHITIE, ¥ YR EEHE, B0
B0, A= CHBRREA BT HBRE 2R LktiT 5 2 LB EE L BVWET,
Flo. RERTIRENERTRENRTUAILWLEL, HFEBF T TV TLEEN,

- 147 -



- 148 -



NEB L& ISE HIV
PIT—bDOESHDOER
B 1 BREEWMSHRIAT ER 28 EFEEEDOBE S JYXKETEH

BEl 2 Annual Report 2016 (IFERL R IC BT B EBD DIRIHR)
BR 3 EWMEWMSWMRFAOBE — i 28 FEZDP DI —

- 149 -



- 150 -



=g

BREYMZHITAT N 28 FERBOBIR KB
(&&s P.3 [2188))

- 151 —



- 152 —



g1 2

Annual Report 2016
(AR IR T D EB D DIRIEAR)

2017 5 12 H 34T
pdf 7 7 A MiE, Fit URL CH¥ v — RCT&EEd,
http://www.nibb.ac.jp/pressroom/pdf/annual2016.pdf

- 153 -



- 154 -



&H83

BREDFHIAAOEIE
— ¥R 28 FEZPOI2

(56 P. 27 (2188

- 155 -



- 156 -



FERAEBEEIC DL T

- 157 -






RSB ST M4 22

TR SRR Tl SRR 28 4F (2016 4F) 11 A 6-7 BIZHIFEFT N DA =sREH & xf
GUZEREINT RN 2 506 L=, ZAui. AlE% 3 O AF 2 =D Z IR 19 4 (2007
) 12 A 6-7 HIZENE L=HEBINBFMZR SO TH 5, SAREH L, AiEl OGN LARE
D 10 FHOSEANEE  RIEILIEOFEFILFETLRE) ZREF L, iz W 2EnWiz, £
TIREREZ, 20 10 FFRNSHFZERT M T o 1o A FEIC OV T SO 2N TIRESL ZTE A
N2 TN T,

SR Z B

1. Paul M. Nurse
Director, The Francis Crick Institute (FRS)
LI 2001 4D ) —~ UV AR - EFEH 2RO L LT e O ERBREF D,
1999 421 EE T Knight O 212 5- ST\ 5,

2. Scott Gilbert
Professor of Biology (emeritus), Swarthmore College
IR AN O MR TH D, Gilbert FEABEE L7z
[Developmental Biology (U : ¥ /L/3— RSAEAWT) | IXRBAELEMFOHEE
LT, HREETHEA SN, RSEO N4 70 LIRS TWD,

3. Hao Yu
Professor, National University of Singapore
Executive Director, Temasek Life Sciences Laboratory
L, IR IVESRFPOERL L OT ~ & 7 EamB At 7 o B
35 &2 ¥ Senior Principal Investigator T V) |, W) 7 /) LRV PO TH 5,
BUEIR, 7~ ® 7 EMBEIERT OFTR 2550 BANE & ORI THRERS L 72 [EBR
B EICEE D & MATERTI COBEEIRENC 5 L T\ 5,

A 2 BRSO 72 2 X 0Tz, FHEEZRIZITT O, SHFE=ENAFRE ORHmY
FIZ BT DAFFENE OREE & ARAVGR L 5 A A4 —HBUZE L O E B B KON
1T Annual Report 2015 Z 25 L7z, HEH#IZEBWTIL, RNV —RA » B ZHIRI L
b D, FRIEE) - BRI - S BERFEIC OV TR LEREZICLIEERL B &
OERF OB 10 £ (2007-2016)DFHCHEE Y A M & fFE EERIE LTI L7 BT,
FE 20 43, BEOCE 10 53 (2015 FLARRIZ AR L72WFFEERRT - 2. WEBERMFZEET 1358
FEEM 15 57) CFEM L7z, AR ER L - A FEEFICOWTL, Tk - BIFTE2E
I LBESINE 21T 27,

- 159 -



2016 NIBB International Advisory Meeting
November 6th — 7th, 2016

Evaluator : Prof. Paul Nurse (The Francis Crick Instit Venue National Institute for Basic Biology
: Prof. Scott Gilbert (Swarthmore College) Okazaki, Japan
: Prof. Yu Hao (National University of Singapore) Seminar Room 3
November 6th, 2016 Chair man: Ryuji Kodama Associate Professor
Welcome Address & Introduction Masayuki Yamamo Director-General
Review of Research 1 Naoto Ueno Professor Division of Morphogenesis
Review of Research 2 Shinji Takada Professor Division of Molecular and Developmental Biology
Review of Research 3 Toshihiko Fujimori  Professor Division of Embryology
Review of Research 4 Shosei Yoshida Professor Division of Germ Cell Biology
Review of Research 5 Masaharu Noda Professor Division of Molecular Neurobiology
Review of Research 6 Mitsuyasu Hasebe  Professor Division of Evolutionary Biology
Review of Research 7 Masayoshi Kawaguchi Professor Division of Symbiotic Systems
Review of Research 8 Jun Minagawa Professor Division of Environmental Photobiology
Review of Research 9 Akira Yamashita Associate Professor L?E;’gaz?gif:c?:r” GR::::;T)“S
Interim Evaluation

November 7th, 2016 Chair man: Mikio Nishimura Professor
Review of Research 10 Tomomi Tsubouchi Associate Professor  Laboratory of Stem Cell Biology
Review of Research 11 Eiji Watanabe Associate Professor  Laboratory of Neurophysiology
Review of Research 12 Shuji Shigenobu Associate Professor ~ Functional Genomics Facility
Review of Research 13 Yasuhiro Kamei Associate Professor  Spectrography and Bioimaging Facility
Review of Research 14 Shigeki Nonaka Associate Professor  Laboratory for Spatiotemporal Regulations
Review of Research 15 Kiyoshi Naruse Professor g]itoelggi;ﬁjﬁiglﬁfiﬁg&iﬁii:;ef:r Basic
Review of Research 16 Nobuyuki Shiina Associate Professor  Laboratory of Neuronal Cell Biology
Review of Research 17 Teruyuki Niimi Professor Division of Evolutionary Developmental Biology
Review of Research 18 Kazuhiro Aoki Professor Division of Quantitative Biology
Review of Research 19 Shinichi Higashijima Professor Division of Behavioral Neurobiology
Review of Research 20 Takashi Ueda Professor Division of Cellular Dynamics
Review of Research 21 Jyunichi Nakayama Professor Division of Chromatin Regulation

Overall Evaluation

- 160 -



DEPARTMENT OF BIOLOGY (610) 328-8047
EDWARD MARTIN BIOLOGICAL LABORATORIES FAX (610) 328-8663

Evaluation Comments on NIBB Research Activities

We wish to thank Director General Dr. Masayuki Yamamoto, Vice Director Dr. Naoto
Ueno, and Professor Mikio Nishimura for their remarkable organizational and logistical
abilities to get us to the meeting and to provide us with such superb hospitality. The
scientific sessions were excellent, and the presentational skills of the researchers
(especially their fluency in English and their instructional PowerPoint figures) were
commendable. Each of the evaluators praised the leaders of the conference.

Below, we have placed our findings and recommendations.

L. NIBB's science appraisal
1. The overall quality of the research carried out in NIBB is of a high international standard,

with half of the groups performing at the very highest quality, and some groups being
world-leaders in their respective areas.

2. The breadth of biology being pursued was impressive, particularly for an institute of this
size. Many research topics being pursued had unique qualities and were being undertaken
in creative ways. Certain unique research areas in NIBB, such as symbiosis genomics and
insect diversity, have potentials to not only lead in the relevant fields, but to also
significantly push forward the frontiers of the biological sciences.

NIBB science recommendations:

1. Every opportunity should be taken to encourage interactions between the different
research groups. We found that the laboratory directors may not have realized that there
was overlap in the interests or methods of several presentations. Realization of common
interests could be promoted by frequent lectures, workshops between groups, retreats, and
other social and academic activities.

2. The Institute should consider a regular horizon-scanning exercise to identify newly
emerging research areas. Care should be taken to recruit beyond present interests to
constantly renew the research program. One support area that is lacking is proteomics,

SWARTHMORE COLLEGE, 500 COLLEGE AVENUE, SWARTHMORE, PA 19081-1397
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which is a powerful methodology that could help a number of on-going activities. Thought
should be given as to whether such a facility should be established.

I. NIBB’s mission as a member of the Inter-University Research Institute Cooperation
(IURIC)

1. The IURIC system allows Japanese institutions to develop new research areas and
effectively take advantage of state-of-the art facilities across institutions through research
collaborations. The IURIC has real merits, particularly at providing support and
collaboration to help develop universities that may be lacking resources, either intellectual
or technical, which are required for specific research initiatives. = NIBB has played an
important and positive role in this system to initiate and promote many key research
agenda, such as the recent “Inter-university collaborative research network to understand
adaptive strategy in living organisms.”

2. A project focusing on “adaption of organisms to environmental changes” should be
particularly well suited to NIBB’s strengths. This is a topic that will be of interest
throughout the 21st century, given the increasing impact of humanity on the rest of the
biosphere. The breadth of biological processes and organisms studied at NIBB are critical
for such a project, and the fact that NIBB works with organisms beyond the normal models
studied in most research institutions means that it stands out compared with most other
research venues. Also the ability to combine genetic, evolutionary, environmental and
molecular approaches as would be the case at NIBB, is also attractive. This area is of great
interest to society as a whole and should increase the potential of NIBB to have important
impact. We believe that IURIC will continue to play an important role in effectively
managing biological resources and facilities among the institutions involved and that the
NIBB should be crucial in consolidating resources to address key research areas of top
national interest.

NIBB and the IURIC recommendations:

1. It is difficult for an institute the size of NIBB to provide services that could support all
the demands of Japanese universities, so care needs to be taken with respect to projects
taken on. It might be necessary to prioritize the resource and manpower recruitment to
establish niche facilities that support key research areas in NIBB. Criteria for choosing who
and what to support could include where there can be effective collaboration with groups of
NIBB, assistance for early career investigators in universities, and helping others to set up
effective core facilities in their own home institution based on a successful NIBB model. The
NIBB should strategize the allocation of resources and development of such research areas,
which is reflected programs such as the Center for National BioResource Project and
Collaborative Research Using the Large Spectrograph.
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2. NIBB should plan to be a major leader in the research project “Adaption of organisms to
environmental changes.” Environmental changes, such as climate change, are affecting
multiple aspects of human life, such as impairing development, causing systemic disease or
cancer, and compromising agricultural production. This could integrate ecological networks
with laboratory networks and would thus be a critical force in Japanese biology.

I11. Visibility of NIBB
1. Over the years, high-quality research and its function as a collaborative center for

biological sciences have established NIBB as a very highly regarded research institution in
the Asia-Pacific region.

Recommendations on visibility

1. Visibility is a very important issue for the survival of the NIBB. While NIBB is very visible
in Asia, it needs to be more generally known by the international (especially European and
American) biological communities. The recent Nobel Prize to Dr. Yoshinori Ohsumi
provides an excellent opportunity to enhance that reputation further. To further promote
NIBB as an international leading institution in the world, it is important to further extend
the commitment of NIBB to connect and collaborate with other well-established
international partners. There are many different ways to achieve these, such as exchange of
research personnel and exchange of knowledge through seminars, workshops and
symposiums.

2. The mission ‘What is Life’ and the IURIC mission to study adaptive changes in organisms
provide excellent topics for extending public outreach, both through NIBB research and also
through a public lecture series of visiting speakers. Every opportunity should be used to
promote NIBB locally, perhaps through a regular newspaper column, participating in local
fairs such as the one running during the review, and through school interactions.

3. To accomplish such tasks, the NIBB may want to consider the hiring or the expansion of a
public relations team (such as that of RIKEN). For instance, the NIBB was absent at the
cultural fair in Okazaki the week we were there. This would have been an opportunity to
inform people in the community what you are doing. Not all researchers are good at public
interactions but if NIBB has good communicators on their staff (at all levels), they should be
encouraged to write articles for newspapers, get interviewed on television, and so forth.

4. The NIBB could consider setting up a small international scientific board that could
improve visibility. This could meet every 1-2 years and the members act as ‘ambassadors’
for NIBB. An alumnus program for researchers, some of whom will leave Japan for
elsewhere may also help. Hosting international conferences at NIBB provides another
mechanism although may be expensive. International collaborations should be
encouraged but should be driven bottom-up by the interests of group leaders.

5. The hiring of women is lagging behind at NIBB and probably at most Japanese research
institutes. If NIBB wants to be seen as international and not merely regional, it should
definitely hire more women into positions of group leaders. There has been one new
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woman hired, and she is an excellent start. However, in order to make the job something
that women will want, one must not only seek out excellently trained women scientists, but
also provide support money for childcare.

6. Training of future scientists is critical. There should be a well-defined graduate
program organized institutionally. Thought should also be given to establishing a similar
program for post-doctoral researchers. This would allow there to be a network of people
who are familiar with the program and who could recommend it.

Sincerely yours,

Dr. Paul Nurse, Director, Francis Crick Institute, UK

Dr. Yu Hao, Director, Temasek Life Sciences Laboratory,
Singapore

Dr. Scott Gilbert, Professor emeritus, Swarthmore College, USA
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The culture fair mentioned in the comment was one specified for commerce and
industry, and hence not much related to science. Earlier this year, we participated
in a regional art fair, called the Aichi Triennale. We will attempt to take every
opportunity to publicize NIBB, in addition to the all-out “Open House” held every 3

years.
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L., Kottke, T., Mittag, M., Hegemann, P., Finazzi, G., and Minagawa, J. (2016). A blue light
photoreceptor mediates the feedback regulation of photosynthesis. Nature 537, 563-566. (*:
Co-first authors)

TR EWR O & ZITIE, TOTRNAF—FBEBR L ThO X LERTHRAKEEDO L A
ERESEELE, EZ7UF U LEEND ZO UL ik, BENEHT 5P CTHEYNEZKRD
TeDIUETHoT2eBEZONTHWET, TNETE 7 F U VOFMITICRENRTHE LR
B, Al EREAEYFEVRRT O IMBER. FEERKMBIE L., 77V AEMSREREE L F—0
Vanv= 74y FREELEPLL LIZEBRERFEF —LICE D, ThETHREMEITERE
BV EBRDbN TWEBTEXRZEERDO—27 + b hr U RREMRERIZ R L THAZ EN
LMD ELE, ZO/RER, ThETEJIOBRFLEX DN T, HFRXOZE, KEK,
HBFEMNEIISF LNV TEB - TS Z LIy, BEE (LR X oMk o—#EOISD
WNOLEEERRZTEE L, 4%, XERSHATGHET~ORBEAHFINET,

AR FRL, EEORFEEE Nature] OEFHEITAR (2016429 A 14 B ICHB#BSnE L,
PEIHGES : 9.15 EFE. 9.15 HIEEZSHM. 9. 15 WIAKB. 9.15 fEAFM. 9.156 Web

FIH M. 9.15 WebYahoo! ==2—Z_ 9.15 Web 74 7 F7==—Z_ 9.15 Web & H #HH. 9.27
{LETEHER, 10.14 FFHHE
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Negishi, T., Miyazaki, N., Murata, K., Yasuo, H., and Ueno, N. (2016). Physical association
between a novel plasma-membrane structure and centrosome orients cell division. eLife 5,
e16550.

MRS ZIIEYOR b EARN ARV FO—2TY, £ LT, EMBKOEX pfHE CHlls
OFMBEEIZa L br—AL S22 HR<AMBNTEY, H<HLHERTOATHET, 4
B, EREAEYFIREFRTORERSCHER. EHEAZRR., 77 v RAEMSREREE 2 —DOR R
BIN—T Y —=F—LOMEIN—T1E, RYOREBRIZBOTHRSETRO =2 ha—iz
B, HLWARAEEEZRRLLE L, SEOMET, OZ0H LW iEEiT, MO —E25%
Moy ZC BB/ E THHPMEIZHE D> T AL A" LD Z L TRIELNDZ &,
Q% L TR KN LMEES| -8R WEF LI DZ L, ZRVHLE Lz, Z0RNHBH
RROFFAERDTWE EEBZONET, ZOL ) efilasZicfb 2 AN oRE#EE L, hosh
PREICEBN TS 2 E TIClEN < MREIREHOEMIEIH LOERAEEZLET,
ZOREIE, 20164889 HIZA—T T 7 AR FEHRE eLife ICHEiSNELE, £,
B3t LTREED "Insights”ICTHRY HIF b E LT,

HRAHGES : 9.9 FEHH
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Koyama, H., Shi, D., Suzuki, M., Ueno, N., Uemura, T., and Fujimori, T. (2016).
Mechanical regulation of three-dimensional epithelial fold pattern formation in the mouse
oviduct. Biophys. J. 7171, 650-665.

B OBERERRE (BBE. IMER L) ORNMIREIZIE, xR0 X ROEERBEINET,
AFRTIE, T LI XOBEMESNAHMAIZONWT, EF Ay —R L L THILEWDOINE
R LTHFEZ TV E Lz, IREI IR CHEIR S =02 FEICIIE T 2 &# 2> TWET,
IEDORNMREIZIE, IPEE@ET 5 MICh> THRAIELWEHO FROBENRRONET, &
AR PR AR FEEF /L ZE SEBh . AR R . BERERZ BRI, B A
OEARBBIE, LFEANBRER. REKRFEO LMNEZR L OHEEFRIZLD ., IPEOHRAIEL Ve F
B, MEARNOERICE>TEOhDZ L&, ER-BHEIIaL—Ya VOmMENLHLMNIZ
LE LR,

ZORRIE, 2016 48 A 9 HIZFFHERE Biophysical Journal (Z4#8#f S E L=,
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Hiyama, T.Y., Utsunomiya, A.N., Matsumoto, M., Fujikawa, A., Lin, C.-H., Hara, K.,
Kagawa, R., Okada, S., Kobayashi, M., Ishikawa, M., Anzo, M., Cho, H., Takayasu, S.,
Nigawara, T., Daimon, M., Sato, T., Terui, K., Ito, E., and Noda, M. (2017). Adipsic
hypematremia without hypothalamic lesions accompanied by autoantibodies to subfornical
organ. Brain Pathol. 27, 323-331.

MK %1k & T BEEP O Na LV HMEFRICEOIC S B 59 0B e WER BT, RiEMES
Na MAE (F 7 (T EAAEMS Na E) & FEENE T, SE, EBAEYFUERT O HE R ER 5 O
RIN—TXEBRFEE L ORI LY H 7212 3 FIOARREMER Na MEBEDENIZIWT,
ANCERE LIER] & FARICINEF PSR E 28T 2B e ELESh TWeZ ¢ 2 RHLE L,
L2sL, A B0 3FERF T, BN Na' Lt v —4F Na w32 H ez EhEHA T
L7z, IMEFEFESFE O 1 OMS THRBEICRIST 588, HBLTROMV L, #-T, M
BT B BEEZZ T 57200 T, Ky /S BEBATHORIEC Y Ly v VORI RENE LD
ZENRMBENE L, £, BUERFIE RV, 3HIE LIERHIIR OV FRATLE, SREIOIE
BITIX. SO HOBREMND BRIMESENE CHAEOEELALZFER LI bOLHESNE LT,
AWFFEDOREIL, 2016 45 8 A 2 BIZKBEMERE Brain Pathology (EFEMHREFZLMBIRE) 12
Online ## S ¥ L7=,

HFRHES . 8.8 Web HEAA AT 2
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Sakuta, H., Nishihara, E., Hiyama, T.Y., Lin, C.-H., and Noda, M. (2016). Nax signaling
evoked by an increase in [Na*] in CSF induces water intake via EET-mediated TRPV4
activation. Am. J. Physiol. Regul. Integr. Comp. Physiol. 377, R299-R306.

FiE (Hfashg) OEBEZ —EICHR-SZ L (FREFEME) XBHOEFIZLE > TRATT, &
BOFT MY T ANa) EAKDAT AP FINTRE, IR, BK OKRZ) REICHkS &, FiRP o
Na'WEELIRFBEN LR LET, ZORE, A2 BIIKRSEREIT O & & HICHESBREZMSE LET,
A TR - MEHREMFERFEMM O N —FIL TN E TIZ, D TaE R OHEHRAR
EIRREOZ ) THIKIZHERT 5 Na F ¥ o FNV50F Nay, DR ERITEIGIEHZ4H 5 Na"MRE & P —
ThHhHZEEHLNILTWE L, —F, KoERITEHHEZES o4 —aF3RHATLE,
4Bl {EBRHBhE L HFHEMER OIX. BEFXE~ Y ZEZHWZERN G, Na, DIF R K5EIR
TBHEbE->TNWDLZ L, EHIZ, ZOHFRIBEOMHMAZHALNMILE L, SLICZO%E
MORMOBREBEEY P —3FOFELRBRINE LI,

AWFFEORFIL. 2016 4E 8 A 1 HIZ KA ¥%L3E  American Journal of Physiology — Regulatory,
Integrative and Comparative Physiology IZ#B#i & E L7-,
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Kuboyama, K., Fujikawa, A., Suzuki, R., Tanga, N., and Noda, M. (2016). Role of
chondroitin sulfate (CS) modification in the regulation of protein tyrosine phosphatase
receptor type Z (PTPRZ) activity: Pleiotrophin-PTPRZ-A signaling is involved in
oligodendrocyte differentiation. J. Biol. Chem. 297, 18117-18128.

B FETRRT MAMRAEMERETATIIINE T, Fo I EF RV VKRR T 7 X —BIC
&3 % PTPRZ S RBEREE (ZRMEEE) CES (7 ) A —=) [T 28%E2—5 Y Mkb
TLERELTEE L, SR, FEMOALKIL fisk BFEE. )l B{E . HH B
Roix, MR ERTAA4) AT FadA henwd 7Y 7ROt Z #l# LT3 PTPRZ
EWV O BEROIEMFRENC, PTPRZ IREA L TWAay FeA FUmMBEBBEELTWAZ L 2H 5
M LE L, PTIPRZ D2y FuaA F URiEEgIE. PTPRZ ZIEMH(LIRIE (BER) ICHERFT 2@ % %
LTHY, PTPRZ OMFIHEY T R+ THHTVvAF b7 4 0%, avy RaA FUmBEH & &
BTHILIZE-T, ZO@MEZMHITHZ LAY £ Lz, ZOREE. PTPRZ IIREML (2 &&F
i) L. AV IF FatA bOSILERET DLW A= XARHELNIRY L,
AWFFRORFIL, 2016 4 7 A 21 BIZKEAS - 5 FEWFRFE The Journal of Biological
Chemistry [ZHE#i S E L7z,

PrfRES © 8.26 FlEHAd
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Yokoi, S., Ansai, S., Kinoshita, M., Naruse, K., Kamei, Y., Young, L.J., Okuyama, T,
Takeuchi, H. (2016) Mate-guarding behavior enhances male reproductive success via
familiarization with mating partners in medaka fish. Front. Zool. /3, 21.

BB FRRFERT OB . [ L RFERERE B AR SR O N FH A RERER O DR 7
N—T1F, AFHIOZABR (R, AR, AR IZBWT, A RIEBEHFEITE (A 4R E
AALOMONEEX—T L, MEOBEEEICLY AARTA NNV ARERET S L %20
ETDHZLERALELE, ZhE CEBEFEITHOLEBIERL LT, 4V FREARE
DOEBHRBEMZS S, BERTBHZHETHILWVIABRER SN TEELER, FHRIIMA, AF
HOZABERTIE [FA - NFREZRBECTEARANVEICTAHZ LT, BOARBHEEL L GRIZH
HHMeERZ LR SED) ELWIHIBBRLFET D ZEBAERMISRENE Lz, AWFEIIMERER 0TS
I LT ROBREZARY ., 1TH%. #RBAFE0Z OUENOHLNIZTHETLRICR
HEMFFENE T, AWZEOREIEL. 2016 42 6 A 2 BICEMWFRHNEE (Frontiers in Zoology)
I SN E L,

HBHES : 6.2 Web EHFH. 6.2 Web jiji Fy haai 6.2 mAHM (&), 6.3 HAEH
M. 6.3 FAHHE. 6.3 BARKHM. 6.3 HEHM, 6.3 [LFEHML, 6.3 HEHR. 6.3

EVef H TR, 6.3 FEPHTRA. 6.4 {EHFA. 6.5 PEHM. 6.11 FeoeHi. 6.24 FFHEH.
6.26 PERRHTR
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Okada K., Inohaya K., Mise T., Kudo A., Takada, S., and Wada, H. (2016) Reiterative
expression of pax1 directs pharyngeal pouch segmentation in medaka. Development 743,
1800-1810.

M KFOMMBPEEIE D . AW SR OB RIEEEE & ORI NV —T1d. A & H 0N
D= BELN D MMM T, SO H L1222 B VIR UBESEDLN D 720IZ pax] &£\ ) BInFH 8
ERDERNERETLERRALE Lz, AR TIEAZ A D pax] &0 ) BIEFICER L, Z0i#
BFOREADPRTS VRLDOAZ =R, OH LICRD VIR UEEEZESZDDRELEEIT/R-T
WHZEEHONILE L, SHIC, 7/ AREL WD HEEZRAWTA Y I D pax] D¥REE 72 <
L= BREREEER LIZE ZA BRI NWI ERDY F Lz, ROEERRERIL, pax]
DERERIETIZ, paxl HEDL VR L ANZ = TORERRONRL R L THY ., ZOWH
FeRsERiL, B0 < VIR ULIEEDTERRIZ pax] BHP LR BEIZ R L TWAZEEZRLTHWET, 4
BIZZOMEE S LIZ, paxI BED LD RHMA TS VIR LDOAZ = EABH LTV D0 %fEH
THZELT AMNR VIERUBEZIEY H L T HERAIZOWTEESEDL Z L B iff S E T,

ABFFEORMEIL, 2016 45 A 15 BIZEEOEBRRE ALY FHMEE Development | H-FhRIZHE#K
EnE Lk,

FRAHES : 5.26 HTI T
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Ueki, N., Ide, T., Mochiji, S., Kobayashi, Y., Tokutsu, R., Ohnishi, N., Yamaguchi, K.,
Shigenobu, S., Tanaka, K., Minagawa, J., Hisabori, T., Hirono, M., and Wakabayashi, K.
(2016). Eyespot-dependent determination of the phototactic sign in Chlamydomonas
reinhardtii. Proc. Natl. Acad. Sci. USA 713, 5299-5304.

WIRLERT HRE MRS, ERAMFIIRFTO®)IMBdR. BEFHIRFHEERRMIZL S
W7 N—7 1%, BEHRRRZ 7 2 FEFARRTERMEOEL AN, BRA~DAFRERE Lo
BRERRTIIANEDLLIZ LA RR LELE, 77 FEFRABAEKRDO T ) At LT v F LK
RFAZITo T, HEKRE W OENMEZ RTRNERK) ZHBEL £ L, Kt —roh—72
Ele&koT, HoEXMERTRE L RIBEFERELZEZA, HuT /A4 REROERRIC
MbIBRIIEEN A>TV L 2RXIEDFE Lz, @FE Lo RS REHHmIZHk D
BRIELIZE 25, MR L Y XOREZ R LTER L, XEBAXRZIEEROEMICH S L&D
EOBREBIBLETWAZLERTRHERMEGONE Lz, ZRHO/ERMLEEIZ. A O OMK
MEFOL  ZHRITH B> TE LW MEZMT 572010, AZEEKELCIaT /A FE
Fa e - BV S vt EZONET,

ARFFROKEIL, 2016 4 4 A 27 BICKERFET BT I —FLEPNAS) 4> T4 VRRICHEBBR I E L
77
PrfEoESs © 5.20 FleEHE
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Toyota, K., Gavin, A., Miyagawa, S., Viant, M.R., and Iguchi, T. (2016). Metabolomics
analysis reveals an involvement of pantothenate in male offspring production in response to
the short-day stimulus in the water flea, Daphnia pulex. Sci. Rep., 6, 25125.

BARMOFBIETH S IV anffiilik, BREHOFRERER EOABRRKEOZE(LIZIEC T
AL AZADFHEERFTET, ZOBRPITMBRTFRMERE LFFEZNTWE T, 4R, MFHEa
NA FH A Ty A 2— /A ERREFTOERBIEMER @EA—I VAR, BARFW
RS WHVRERIIZER) BLOH R RREIR BERIRTSLKRERER £h) ) v 27 LAREFRE
B bOMRIN—T1E, N—I Vv HLKFE (FE) O Mark Viant iz o & OIFEFEICLY . A
AL AADFEEMTICBITDREI P a2z AOVERRNRREY (X ¥ Ra—L) Mtz 25
L. XU b7UB (EXIUB5) BRIV adpFAOFHICBHELTWEZLERHLELE, #
ALDOWHEIN—FiE, THETICL IV antZ2eEFHET EHRNLE LR, IHOF THZ{IZ
B BEFEHLDIZLTEELERS, AR TEHI PV aoRBEOERNTERINLIEZ I Y
BERFOMOHREICEES T2 2O TRLE L,

AWFFEDOREIE, 2016 4E 4 A 26 BIZA > T4 F%£3E Scientific Reports (CHB# & E Lz,
FRAHGES: : 4.26 web v/ B, 4.28 HEERHE. 5.27 BEHM
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Toyooka, Y., Oka, S., and Fujimori, T. (2016). Early preimplantation cells expressing
Cdx2 exhibit plasticity of specification to TE and ICM lineages through positional changes.
Devel. Biol. 411, 50-60.

SRR FE T VAT A BT SR P 0 B R0 X\ BhEL & BRI HAR O S v — T, LR
DETNEMTHLE~ U AZANT, RIEBEZTRT 288 FEMR L T sMiat, K20
b D& AE S ZHMEMIRE O/ LBV T, FRATOROMIT R EFE O LFER 7 Cdx2 28
FHELTH, TO%, REELIZEMEMRICMETAZENTELRZLETFIATA AV TIZL
DEALNILELE, ZOZ L6, IFHBEOBERMOFEBRTIL, —HoMRIZISWT, RE
0 Gk OEMPHBRMOBEEERIZL > TEEIR TS Z EAbMY £ Lz, FERATORK
BZoXoiC R ORETHRAZERR L, BB THROMEICEE2BETFORELHBGL
TEBWT, TOHDEBBRIIZIELTENREZX Y AL LEY TS L0 “BITHE” 21To TV
HENHTLE, FATAA—V UV THHIZEVHALNITEZENTEE Lz, ZOMREREIT
P A Z B P93k Developmental Biology (ZHB#i s E L7-,
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Ohashi, R., Takao, K., Miyakawa, T., and Shiina, N. (2016). Comprehensive behavioral

analysis of RNG105 (Caprinl) heterozygous mice: Reduced social interaction and
attenuated response to novelty. Sci. Rep. 6, 20775.

BRI - MIBHRENAA A YA = 28 F— (RMRAEYETER) /RETEKR
ERRKFORME Y 2 KFERA, HEL M HREIZOMIE S V— 713, EEREREE KT AW
FTOENMIZEEE, & LRSI O @R =80% & ORI T, RNG105 (Caprinl) &{A
FO~TrRE (—ROBIZFD I BbRAFEXE) B THRMEOETI. TEH L E~OKIE (F)
DIET ), PRILZBAEA~DRIEDIRT ) LW 7o TEV R L BIE T 5 Z L ZBA 572 L E L7, RNG105
(Caprinl) i, FEEMRENIZ I W T T 7 RRICIS CTEI X Z S5 RETHIR Z /87 AR
BbarRFELTHLONTHWET, IS V—T1E, ~ 7 2% HVWTRNGLI05 ~7F 1 RBTTEIZ &
D& REEEEZ DD, MRARITET A P EITWE LT,

AWFFEORREIL. EEA T A o F55E Scientific Reports [ZB#i I E L,
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Fujikawa, A., Nagahira, A., Sugawara, H., Ishii, K., Imajo, S., Matsumoto, M., Kuboyama,
K., Suzuki, R., Tanga, N., Noda, M., Uchiyama, S., Tomoo, T., Ogata, A., Masumura, M.,
and Noda, M. (2016). Small-molecule inhibition of PTPRZ reduces tumor growth in a rat
model of glioblastoma. Sci. Rep. 6, 20473.

EREEM SRR AR IR OB B BN EdE. ) IBEMEROIX, TAEA 7 7
—wHRRE, BIFHER /A A = 27—y FREEMEIM R LV, KIRKFEKZER
TEERFFER A deiis TR 78 b ShmRBFJE 4 i L. PTPRZ OBERIEMZ L E T 2LEMBRRNR S
VA —<RRICEDTHD Z L%, HBEMREAVEERST Y FEETNVE LEERTIEALE
L7z, BERESED— MBI (7 ) A4 —<) 1%, MNICbE b EFETDZY THlan T AL LT
BRENDIERRTT, LICEMERZ YA —<Z 7V AT TR b—~ LRI, BRHRIERED
RVEHEMEBR T, 7V A —~ Tid. —fRICPTPRZ L WHBER Z L RV EOFKEN LR L TEY .,
B~ ENER SN TWE L, BFEF — 0%, PTPRZ OEEFRIEM: 2 BIRMICILET 51845
F{LA) SCB4380 ZF)H THFG L, PTPRZ DIEMHMAFIZ L > TT7 v MARD TV AT T R b——<i#
fz & 2 BHEEBHOREDSIH S5 2 L 2 EROIRLE Lz,

AWFFEOREIL. 4 T A4 o FFHESE Scientific Reports [ZH# S E Lz,

PrRAEES - 2.10 HREEHM. 2.29 Web_HEFFFE. 3.1 Web i
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Kimori, Y., Hikino, K., Nishimura, M., and Mano, S. (2016). Quantifying morphological
features of actin cytoskeletal filaments in plant cells based on mathematical morphology. J.
Theor. Biol. 389, 123-131 (Epub 2015 Nov 10).

AR EM RS T O BFAR E  F— A A=V YA = RFRS BT OARF BRI H & &
BEAEWEMIEROREE B O OME S NV —713, BERFEEICES g BEG 2 AV, E
BP9 EYHEEREME L, ERMHICERT 2 FELMARBELE L, AFETIE, valXF
XD rhd3 EREKCBITDHEEKRT 7F 74T A NOBEREZHAR L T3 LI
XV, ZOEEERMCEIR L E Uiz, MITOMKR, HFAER L EREOHBER T 4 7 AV O
ERMEIAEEEZ L TRERDZERDNY L, BREIIBITIZ 7 4T AV POREIZ, ¥
ERNZHRT 4 T A MERBKL . FEFIHEND, 74T A2 bO ZRTTZEMOmEEN L E
fichdrZ EnbrE L,

Z ORI, BinAmEEMEE Journal of Theoretical Biology |28 hvE L=,
FRAHOES  FRIGE (BRRXE&EY AR 2o E8FlIITRF) VoL, o1
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Yatsu, R., Miyagawa, S., Kohno, S., Saito, S., Lowers, R.H., Ogino, Y., Fukuta, N., Katsu,
Y., Ohta, Y., Tominaga, M., Guillette, L.J.Jr., and Iguchi, T. (2015). TRPV4 associates
environmental temperature and sex determination in the American alligator. Sci. Rep. 5,
18581.

U=/ 8 —E ORI, IRATOBRBREICL > THERARELZEAMONATHET, L
LERG, BEPORN, BEREZLEOLICZREL, FAREHLVIEZARELL T D), £
DAH=ALTALNE RO TWERATLE, BBRE A IS 27— - AT
WFIERT - 43 FEBREEA W ALY /MR B R R FEPR R FOBREEFRFRAE., BIE—BE. KFH
FOFBhE, HNRREEE, MBHAENA A A R F— « EFEEHZRRT - M4 ERATF 284 P
ORI, BARBERROCKEY VR0 74 FERKZOWNHFREH L Louis J.
Guillette Jr % & 2 .l & T HEEEHIZE Z/ V— 73, dbiBE KRS, BEKS:, Innovative Health
Applications & & HIZ IV Yy E—U=TIXBER VP —F LRI ETh D TRPVA F ¥ RN,
BSHRE I L > THENRE A HEAEET 2R LELE,

Z O EIIRFMEFES A =T 4 7 4 v « UAR— (Scientific Reports) FEIZHBHEF I F
L7z,

HAIHGES : 12.19 Yahoo! ==2—2, 12.19 Web HAHHTRA. 12.19 HIAHA. 12.20 The Asahi
Shimbun, 12.24 <A FbE==2—2Z  12.25 HHHM. 2016. 1. 15 FE£HH
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Sadakane, O., Masamizu, Y., Watakabe, A., Terada, S., Ohtsuka, M., Takaji, M., Mizukami,
H., Ozawa, K., Kawasaki, H., Matsuzaki, M., and Yamamori, T. (2015). Long-term
two-photon calcium imaging of neuronal populations with subcellular resolution in adult
non-human primates. Cell Rep. 73, 1989-1999.

HACFEREET (BERF) BRI FRA T v 7 — @RI EE o AT F— A D LT HETF — L) —
F—. ESEWER O L. BRFIFHF e B A 0 78 BT IR BB 2050 PY oD FAIR BUhd 2%
IEKRFABE D OHFRPFRT — Lix, 2 KFEMBEL BN VT AP — 2B EDEFik
ik, v—Fty hORBMEE T, EMMICDREY, EEEOMRMEROIES % RECHNT S
BEMEREBELELE, Zhicky, ~—Fty hOKBMEEOEEBRETFICHWT, A EOME
MR OIEE 2 RIFFZEHIT 2 Z LICRII L E Lz, 2. R—of Mo R8I (100 BLLL)
(bl 2B b AIREL LE L7, S 51, Mg oMlafkZi) T <. BhRZEE, B3R
HHEMEREISEEZHIUT L LICRIILE L,

Z ORREIIKEORFHERE [Cell Reports] TS E LTz,
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Ogino, K., Kuraku, S., Ishibashi, H., Miyakawa, H., Sumiya, E., Miyagawa, S., Matsubara,
H., Yamada, G., Baker, M.E., and Iguchi, T. (2016). Neofunctionalization of androgen
receptor by gain-of-function mutations in teleost fish lineage. Mol. Biol. Evol. 33, 228-244
(Epub 2015 Oct. 27).

RERE A SA AP A = 28— « LW FERRRT - o FREADFIERM,/ BEamREX
FERKFOKF RAC T L H N RREEIZOME I NV — 713, BLEHRERT, BEXFE, FHEKR
2. RFUBERTE, MBURSIERKE, L7V =T KEEOHRRFRICLY . HERBICHR
BAOBHRNE VZEEOEENED L S BROGFEIERTELTZONTHOVWTHLMNZLE L,
HERETIE, 7/ MEMEMEINIBEIZL Y BEE LEZBERBEFORFIZBWT, BiErL
T EMAEERTAEMICEEBEL, BERFL L TOBEENRRES B LIZZ L EMBALEL
7eo REBRBEOZEREMRNX, ZRMEHEE L TOBEOZERL L OBESENER SET,

Z O RIL. LS EPAEE Molecular Biology and Evolution (ZH# S hE L7,

HREES 11,19 HE&AA A5 2
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biosynthesis during the mid-phase of seed development enhances oil content in Arabidopsis
seeds. Plant Biotechnol. J. 74, 1241-1250 (Epub 2015 Oct 26).
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squamous differentiation in the mouse vagina. Proc. Natl. Acad. Sci. USA 172,
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Hira, R., Terada, S., Kondo, M., and Matsuzaki, M. (2015). Distinct functional modules for
discrete and rhythmic forelimb movements in the mouse motor cortex. J. Neurosci. 35,
13311-13322.
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Kuboyama, K., Fujikawa, A., Suzuki, R., and Noda, M. (2015). Inactivation of protein
tyrosine phosphatase receptor type Z by pleiotrophin promotes remyelination through
activation of differentiation of oligodendrocyte precursor cells. J. Neurosci. 35,
12162-12171.

S FRIGRT AR FIEH PO HER BAROMIE Y NV — 7%, IR RERE R O i
RGP O OBAZRIHMAZ TR L E Lic, MM OB 2 RINMICHEET 52 EA % 525
ZET, vURAMAIC AR ZFER Lk, £Ir0REETLBBEMITLo/ER, BEEI
Lo TH OV =R #E A5 1L pleiotrophin & W) Z U XV ERBWEINTEY . ZRAHEHORT
BEHARE EICFFET D PTPRZ &\ ) By FOBEEEZMGIT 5 2 L T, Mlaos{bzE L. #fEo
EIEICHFSELTHWD I ERDNY £ L, ZOMRRIL, PTPRZ O 2+ 252 & T, fHORE
BERT LN TELHZILEEZRLTEY, HLWRFRIEREORBEELZRLTHET,
AIFFEORREIT. KEHREF23E The Journal of Neuroscience \[ZH# S E L7-,

HES - 9.4 PHEHM 33, 9.4 Web PEHFA 33/, 9.18 BFEHM 2

- 227 -



201546 A 12 H
I/ B0, Bl B0 ZRDD L HORR ~EFEMARTE < tED A A
v FBInF % FRE~

Nishimura, T., Sato, T., Yamamoto, Y., Watakabe, 1., Ohkawa, Y., Suyama, M., Nakamura,
S., Saito, T.L., Yoshimura, J., Morishita, S., Kobayashi, S., and Tanaka, M. (2015). foxI3 is
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Shintani, T., Higashi, S., Takeuchi, Y., Gaudio, E., Trapasso, F., Fusco, A., and Noda, M.
(2015). The R3 receptor-like protein-tyrosine phosphatase subfamily inhibits insulin

signaling by dephosphorylating the insulin receptor at specific sites. J. Biochem. 758,
235-243.
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(2015). Hierarchical differentiation competence in response to retinoic acid ensures stem
cell maintenance during mouse spermatogenesis. Development /42, 1582-1592.
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Miyagawa, S., and Iguchi, T. (2015). NMDA receptor activation upstream of methyl
farnesoate signaling for short day-induced male offspring production in the water flea,
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(2015). Oriented cell division shapes carnivorous pitcher leaves of Sarracenia purpurea.
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Nawaz, Z., Kamel, H., Kitam, A.K., Samiha, Z., Mahmoud, L., Ben-Omran, T., Majewski,
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features. Cell Reports 70, 1585-1598.

AW FHRER - MAEMBRAEYFHETMOFAMELUEZR L FHEMBIZHI1X, APC2
(Adenomatous polyposis coli 2) &9 BbfiERICHEI T 550 F OBRELZ I D NZ T SR A2 D
TWET, 4, RZNA—T1EhFF D McGill K%, NI H # —/L 7 Hamad Medical Corporation
DRI N—T & DIXRBFRIZ LY | APC2BIZ T ORRER RN, Y b AR L PRI 5 B R
TUAEBERE DRBRRER TH 5 MR ESCHMOBREEZRHATHZ L ZH LN LE Lz, APC2
IR RICRF RANCR BT 20 FTH Y. Y b AEBERIZIT 2R S BE L 7= Ak E
OB RFEOIERIL, APC2 DEBETHERFR L R->TWEHEEXLNET,

ZORESEIE3 A 6 HIZ Cell Reports EICHE#H N E L7,
HRAHGES - 3.13 FEEHHE THE

_234_



2015641 A 21 H
Gt b ERREN & AT BRA~OEALE MBS B H = S E S 2 7V a Y
AT THER,

Ohhara, Y., Shimada-Niwa, Y., Niwa, R., Kayashima, Y., Hayashi, Y., Akagi, K., Ueda, H.,
Yamakawa-Kobayashi, K., and Kobayashi, S. (2015). Autocrine regulation of ecdysone
synthesis by B3-octopamine receptor in the prothoracic gland is essential for Drosophila
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Gibberellins interfere with symbiosis signaling and gene expression, and alter colonization
by arbuscular mycorrhizal fungi in Lotus japonicus. Plant Physiol. 167, 545-557.
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(2014). Targeted gene disruption by use of transcription activator-like effector nuclease
(TALEN) in the water flea Daphnia pulex. BMC Biotechnol. 74, 95.
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(2014). Reward-timing-dependent bidirectional modulation of cortical microcircuits during
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FRERORBIIIEOIED L 5 ICEHABNWT A PRESNTOE TR, BHETREDALTLES
TWA7eD, TXDOTHHA] EFHINTWET, RN —T1%, HEVWX U Fa Y UDHOPT
BEDARERNROL AR (W a U EFEEEERRET & 4 — o VAERBIEF O 2 DDOBIET)
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(CRFERRES L, BPDLOWEMHOW %2 LT HAEBICHAREMENET T TEY, 7 XXh
ALVEHORBRBREBEZZTHEZ RNV ELE, B, W7X—F v, XIFURELE
DH T2 B DEATEELHED TIEAONTWETR, B TIRFISNTHY . F0EMEIEL
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ELTHOLNDTA MIA =D, BOOEESINIFESTF N TP EZITTETAERI N,
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J—) RECBRLTHERRMmMMEEZR L, FHEMIC 2 FLLEKE L THERAEFTRE/IRIE & HERF
HkET, 4%, MBEEREMEZ 0TI FERIAT S Z LT, iPS MR, ik &
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male-determining factor on the Y chromosome in the fish Oryzias dancena. Nature
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Suzuki, R., Matsumoto, M., Fujikawa, A., Kato, A., Kuboyama, K., Yonehara, K.,
Shintani, T, Sakuta, H., and Noda, M. (2014). SPIG1 negatively regulates
BDNF maturation. Journal of Neuroscience 34, 3429-3442.
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Mano, H., Fujii, T., Sumikawa, N., Hiwatashi, Y., and Hasebe, M. (2014).
Development of an Agrobacterium-mediated stable transformation method for
the sensitive plant Mimosa pudica. PLOS ONE 9, e88611.
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Quattrocchio, FM. (2014). Hyperacidification of vacuoles by the combined
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Reports 6, 32-43.
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Ogino, Y., Hirakawa, 1., Inohaya, K., Sumiya, E., Miyagawa, S., Tatarazako, N.,
Denslow, M., Yamada, G., and Iguchi, T. (2014). Bmp7 and Lefl are the
downstream effectors of androgen signaling in androgen-induced sex
characteristics development in medaka. Endocrinology 155, 449-462.
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Nakayasu, T., and Watanabe, E. (2014). Biological motion stimuli are attractive
to medaka fish. Animal Cognition 77, 559 (Epub 2013 Oct. 20).
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