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Thank you for your continued support of the National BioResource Project (NBRP)-Zebrafish. The third year of
the fifth phase of the NBRP Zebrafish Research Project is almost over. We look forward to your cooperation in
the coming fiscal year.

New Zebrafish Group

Kazuhide Asakawa
Research Organization of Information and Systems
National Institute of Genetics, Neurobiology and Pathology Laboratory
kasakawa@nig.ac.jp

Dr. Kazuhide Asakawa of National Institute of Genetics gave us an article on zebrafish research and new laboratory.

I started the Neurobiology and Pathology
Laboratory at the National Institute of
Genetics (NIG), Research Organization of
Information and Systems (ROIS), in Japan as
an Associate Professor in April 2024 (Figure
1). Our lab uses zebrafish as a model
system to investigate the pathological
mechanisms of amyotrophic lateral
sclerosis (ALS), a currently incurable
neurodegenerative disease that leads to
motor neuron loss, with the ultimate goal
of developing effective treatments. I would
like to share the journey that led me, along
with my zebrafish research projects, to our
current work. Then, I will briefly share my
perspective on it. 

Before using zebrafish, I worked with
yeast (fission yeast and budding yeast) to study the molecular mechanisms of chromosome segregation and
cell division. I found it fascinating to isolate mutants, discover new regulators, and elucidate the mechanisms
of cell division in yeast. I truly enjoyed studying genetics and cell biology as a graduate student in the free-
spirited Akio Toh-e Laboratory at the University of Tokyo. After conducting research on chromosome
segregation for two years in Takashi Toda Laboratory at Cancer Research UK (CRUK), I joined Koichi Kawakami
Laboratory at the National Institute of Genetics as a postdoctoral fellow in 2004. I was hoping to solve complex
biological phenomena that could not be approached by yeast-based studies. At that time, Kawakami Lab was
working to isolate zebrafish mutants using transposon-based gene-trapping methods to study vertebrate gene
function. I was hoping that the same comprehensive genetic study, with which I was familiar in yeast, could
help me explore vertebrate biology. But I was quickly overwhelmed by the depth of “the abyss of life,”
something I had never experienced in my research using a single-cell organism.

Figure 1. 
National Institute of Genetics, Neurobiology and Pathology 
Laboratory, starting in April 2024. The author is on the left.

I then focused on developing a novel method that would allow us to dive into the “abyss of life.” Eventually,
we developed a method by blending the Gal4FF/UAS system, enhancer trapping, and gene-trapping
techniques to bridge the gap between gene function and phenotype in zebrafish. When I joined the Kawakami
Lab, the brand-new fish room was completely empty. Since then, I have witnessed the accumulation of
transgenic resources, which have grown steadily to what they are today.



I was promoted to an assistant professor position in NIG in 2009 and put aside research on chromosomes
and cell division for a while. I started research on the structure and function of motor control circuits using the
transgenic technology we developed. Since I had little experience with neurophysiological studies, which are
built upon countless brilliant works conducted by giants in the field, previous studies described in many papers
were difficult for me to comprehend. During my struggle, I happened to read a paper about ALS, a disease that
affects motor control circuits, and I came to realize that it was a time when ALS began to be discussed in terms
of genes and molecules.

As I am keen on many kinds of research in cell biology, I gained a clearer understanding of the unanswered
questions in ALS research. From that point on, I began attending international conferences related to ALS to
immerse myself in this new field. It was essential to determine which important questions in ALS could be
approached using zebrafish, and only zebrafish. Although the effort paid off slowly at first, I now think back on
it as a very meaningful period rather than simply repeating what I was already familiar with. Finally, I came to
understand that even in the field of ALS, which has a history of more than 150 years, few molecular studies
had been conducted on motor neurons, and motor neurons seemed difficult to study from a cell-biological
point of view. I realized that our zebrafish transgenic technology could be a very powerful tool to elucidate
motor neurons in vivo at the cellular and subcellular levels (Fig. 2).

Figure 2.
Transgenic zebrafish in which
nearly all motor neurons
(mnr2b-positive cells) are
labeled with EGFP. Zebrafish is
a unique model animal that
allows detailed studies of
motor neurons while keeping
the individual alive.

ALS has remained an incurable disease, and one of the major challenges in understanding its cause is the
difficulty of analyzing the pathophysiology of motor neurons until after a patient has passed away. Zebrafish
offer a significant advantage, allowing us to track the molecular dynamics of disease-related factors while
observing motor neurons in vivo. While finding a cure for a specific disease may sound more glamorous when
framed as “applied” or “useful” research, it requires in-depth basic research, and there are no shortcuts to
success. I strongly believe in the words of Dr. Hiroshi Handa from Tokyo Medical University, who has been my
mentor since 2019: “A truly effective treatment will only be found through true basic research.” I still feel we
are only halfway to understanding the biology of ALS.

In our laboratory, we are challenging ourselves to study phenomena that have been shown to be closely
related to ALS, such as protein aggregation and RNA metabolism in motor neurons in vivo. This might be
difficult to achieve in other model organisms. Moreover, I would like to clarify the role of cellular interactions
between motor neurons and surrounding cells in the onset of ALS pathogenesis. ALS is characterized by the
accumulation of abnormal inclusion bodies in the cytoplasm of motor neurons, and it has long been thought to
be a disease caused by cytoplasmic abnormalities. However, recent studies have shown that abnormalities in
nuclear function lead to ALS in the early stages of pathogenesis. Eventually, but unintentionally, my past
research on chromosomes, which had been suspended for some time, is now being resumed as ALS research. I
think a strong desire to cure diseases can serve as a good motivation for such research, but it is also better to
have strong curiosity about the subject you are working on, full of excitement. I would like to emphasize this
point. We are eagerly looking for members or collaborators who share the same vision that I have, so please
feel free to contact me.

In the current situation in the basic research field, it is hard to find time to completely change your research
focus in your 30s and 40s. I was fortunate to have support and the opportunity to discover and pursue the
research that I believe should be my life's work. I would like to express my sincere gratitude for the strict but
warm guidance from Dr. Koichi Kawakami at the National Institute of Genetics and Dr. Hiroshi Handa at Tokyo
Medical University. Dr. Kawakami and Dr. Fumio Hanaoka, who was the Director-General of the National
Institute of Genetics, gave me the opportunity to continue my research here once again. With their support,
we have been able to develop a unique and useful ALS model in our laboratory. Starting in FY2025, we will
take over the bioresource established by Dr. Koichi Kawakami as the Sub-Core Center of the National
Bioresource Project Zebrafish. Furthermore, we would like to contribute to the community by establishing new
genetic tools based on our experiences in developing resources such as the Gal4FF/UAS method. Please feel
free to contact us with any inquiries regarding transgenic tools. We look forward to working with you all.



Call for Deposit

- Would you like to be a depositor?-
RIKEN Center for Brain Science (RIKEN CBS) is Core center for zebrafish strain conservation and has a facility
that can accommodate 200,000 fish. We are willing to accept deposits of strains from external research
institutions, so please do not hesitate to deposit your strains with us. When depositing, the intellectual
property rights of the depositor are protected.
- Sperm cryopreservation is available-
Sperm cryopreservation is the best way to back up your strain. Send us your fish and we will process and
preserve a sample as soon as possible. We recommend 3-5 healthy male fish for processing, which will
provide enough sperm for 45 IVFs.
Frozen sperm samples are backed up and stored at RIKEN CBS and National Institute for Basic Biology to
prevent loss in disasters. We will be able to respond to your needs as much as possible.
Please feel free to contact us for more information. We look forward to working with you.

Organizations

IZFC 2024

NBRP Zebrafish is conducted by the following three institutes.
- Core center-
RIKEN Center for Brain Science
Principal Investigator Hitoshi Okamoto
-Sub-Core center-
National Institute of Genetics
Principal Investigator Koichi Kawakami
（April 2025〜 Kazuhide Asakawa)
-Sub-Core center-
National Institute for Basic Biology
Principal Investigator Shin-ichi Higashijima

Contact information
for the newsletter ：
RIKEN Center for Brain Science
Hitoshi Okamoto
(hitoshi.okamoto@riken.jp)
2-1 Hirosawa Wako, Saitama
351-0198 Japan

The 18th International Zebrafish Conference (IZFC2024) took place from August 17 to 21, 2024, at Miyako
Messe in Kyoto, Japan. This conference attracted 641 researchers from around the world along with 83 virtual
participants, making it the largest gathering since the COVID-19 pandemic. The event featured two keynote
lectures, three award lectures, 36 plenary talks, 90 oral presentations, and 374 poster presentations.
Participants also engaged in luncheons,
workshops, and community sessions, all aimed at
exploring innovative technologies, enhancing
scientific environments and strengthening
connections within the research community.
Additionally, the conference included cultural
elements that allowed participants to immerse
themselves in Japanese traditions, enriching their
overall experience. This commitment to blending
scientific inquiry with cultural appreciation
ensured that participants gained valuable insights
into the latest research while enjoying a taste of
Japan's rich heritage. Overall, IZFC2024
successfully promoted collaboration and
innovation in zebrafish research while celebrating
the unique cultural aspects of Japan, making this
conference an unforgettable event for everyone
involved.
(Hirata et al. Genes Cells. 2025)


