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Keywords

https://keitai1.sci.hokudai.ac.jp/en.html/

We use plants as powerful model systems to uncover the molecular logic behind their development, resilience, and evolutionary 
success. At the heart of our research is a simple but ambitious goal: to understand how plant cells grow, differentiate, and adapt - 
and how these processes have been shaped through evolution.To achieve this, we employ a range of model species: the basal land 
plant Physcomitrium patens (moss), other bryophytes, and flowering plants such as Arabidopsis thaliana. By combining these 
systems, we can explore both the conserved and unique strategies that plants have evolved to thrive in diverse environments. Our 
current research topics include:
1. Cell polarity and fate determination – elucidating the molecular basis of cell polarity, asymmetric cell division, and the mecha-

nisms that determine cell fate.
2. Development–stress response crosstalk – investigating how plants integrate developmental programs with environmental 

stress responses, with the aim of developing crops and moss plants that can thrive even under extreme conditions.
3. Evolution of multicellularity – tracing the evolutionary trajectory of land plants by studying intercellular communication, such as 

the formation and regulation of plasmodesmata.
4. Mosses in extreme environments and terraforming – exploring how plants, particularly bryophytes, adapt and grow in environ-

ments such as outer space, with a long-term vision of contributing to future terraforming and sustainable life support on the 
Moon or Mars.

abiotic stress, abscisic acid, asymmetric cell division, cell-cell communication, cell polarity, 
chloroplast division, eco-evo-devo, hypergravity, International Space Station (ISS), JAXA, 
mirogravity, organelle size determination, plant stem cell, plasmodesmata, polarotropic 
response, space biology, "Space Moss", stress adaptation, terraforming the Moon and Mars 

Study abstract

Assistant Professor 
Prerna Singh

https://researchmap.jp/prernasingh12?lang=en

Professor 
Tomomichi Fujita

https://researchmap.jp/read0096750?lang=en

写真を
入れてください
写真を
入れてください

Laboratory of Plant Evolutionary & Developmental Biology 
Fujita and Singh lab

Our research integrates molecular 
genetics, cell biology, and evolutionary 
biology, linking fundamental discoveries 
in plant development with potential 
applications in agriculture, environmen-
tal restoration, and space exploration.
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Associate Professor 
Satoshi Naramoto

https://researchmap.jp/7000017796?lang=en

Keywords

Study abstract

https://keitai1.sci.hokudai.ac.jp/en.html/

写真を
入れてください

plant, development, evolution, environmental stress, regeneration, totipoten-
cy, tropism, parasitism, cell polarity, auxin, cytokinin, cell bioilogy, live-cell 
imaging, mathematical modeling  

Plants show remarkable developmental plasticity, shaped by genetic programs and 

environmental cues. A central driver is polar auxin transport (PAT), mediated by PIN 

efflux carriers that generate auxin gradients to establish body axes, guide tropisms, 

and reorganize tissues during regeneration and clonal propagation. Equally 

important, cytokinin acts in concert with auxin, shaping meristem activity, tissue 

patterning, and regenerative responses.

 Our research focuses on the molecular mechanisms governing PIN 

polarity and its crosstalk with cytokinin signaling. By combining both hormonal 

perspectives, we aim to uncover how auxin–cytokinin interactions underlie regener-

ation, propagation, tropism, parasitism, and body plan formation.

  Using live-cell imaging, molecular genetics, bioinformatics, and mathe-

matical modeling, we investigate these processes across diverse species, from 

angiosperms and ferns to mosses and charophyte algae. We also investigate the 

mechanisms of   plant–plant and plant–microbial interactions, such as parasitism, to 

understand how auxin and cytokinin regulation contributes to morphological 

diversification and the unique capacity of plants to rebuild and propagate.

Laboratory of Plant Evolutionary & Developmental Biology 
Naramoto Lab

Arabidopsis venation mutants PIN expression in roots

PIN clusters at PMs

How are cell polarity and body axis established? How do plants respond to environmental signals?

Direction and abundance of auxin transport Auxin concentration High Low

Low salinity

Endocytosis activity of PINs 

PIN abundance at PMs
High salinity

PIN endocytosis

PIN abundance at PMs

※Endocytosis activity varies
between PM regions

Acquisition of novel organs

Acquisition of novel regulatory 
mechanisms controlling PIN localization

Emergence of polar auxin transport (PAT)

Emergence of varied auxin
gradient patterns

Evolution of PIN and 
regulatory proteins

Emergnecy of PIN 
regulatory proteinsEmergnecy of 

PIN proteins

Terrestrialization
Vasculature

Root

Microphyll Megaphyll Seed
Flower

chlorophyte

charophyte

bryophyte lycophyte monilophyte gymnosperm angiosperm

How does morphological diversification have occured?

Onset of auxin transport out of the cell

Events occurred in plant genomes

Events occurred in plant shape

What does the ancestral form of PAT look like?
How has PAT system evolved?

How does PAT contribute to morphological diversification?
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Associate Professor 
Masaaki K. Watahiki

https://researchmap.jp/watahiki

Keywords

Study abstract

https://www2.sci.hokudai.ac.jp/dept/bio/en/teacher/watahiki-masaaki

写真を
入れてください

Graphical Abstract

auxin, feedback regulation, gene expression, molecular biology,
plant physiology, genetics, plants, Arabidopsis

Laboratory of Plant Morphology & Gene Function Ib
Watahiki lab

Plants are commonly considered inanimate objects and classi-
fied as 'still life'. However, we cannot perceive their movements 
within our own timeframe. Time-lapse photography reveals that 
plants are indeed very much alive, exhibiting dynamic move-
ments and developments. The plant hormone auxin plays a 
central role in these movements and in plant morphogenesis.   
 The main focus of this laboratory is investigating the 
functional roles of auxin in organogenesis. We primarily use 
Arabidopsis as a model system for forward and reverse genet-
ics.    
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Associate Professor 
Hidetaka Ito

https://researchmap.jp/read0150035

Keywords

 

Study abstract

Laboratory of Cell Function & Strcuture III
Ito lab

https://sgd.sci.hokudai.ac.jp/english-home.html

All organisms possess large amounts of information necessary to 
build and maintain their bodies. The portion of this information 
that is inherited across generations is called genetic information. 
Based on this information, biologically functional proteins are 
produced through gene expression. Genetic information is not 
always expressed; instead, it is switched on and off at appropri-
ate times during the life span. Understanding the mechanisms of 
gene regulation is therefore essential for explaining how an 
organism is formed and how it functions.

In gene expression, genetic information is first transcribed into 
messenger RNA and subsequently translated into amino acids. 
Recent studies have revealed that gene expression is regulated 
not only by transcriptional and translational processes, but also 
by epigenetic modifications, including DNA methylation and 
histone modifications, as well as by various RNA molecules. Our 
research aims to elucidate the mechanisms of gene regulation 
using genetic and molecular approaches in plants.

Furthermore, it has become evident that environmental stresses 
strongly influence both gene expression and the activation of 
transposable elements. In nature, high copy numbers of trans-
posons are conserved in many species, suggesting that they 
may have been repeatedly activated by stress, thereby altering 
the structure of host genomes. Transposition events can disrupt 
host genes, sometimes resulting in mutations that contribute to 
genome evolution and the generation of genetic diversity, 
enabling adaptation to new environments.

Our research focuses on the effects of environmental stress in 
plants, particularly on the regulatory mechanisms of stress-acti-
vated transposons. By analyzing the interactions between 
transposons and the host genome, we aim to clarify how genome 
plasticity contributes to adaptation and evolution.

genes and environment, epigenetics,stress response, mobile genetic 
elements, plant adaptation
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Keywords

http://biol.sci.hokudai.ac.jp/en

Study abstract

Assistant Professor 
Junpei Takagi

https://researchmap.jp/7000009908?lang=en

写真を
入れてください

Associate Professor 
Takeo Sato

https://researchmap.jp/takeohp

写真を
入れてください

Laboratory of Cell Structure & Function
Sato and Takagi lab

The ability to sense and respond to environmental stimuli is critical for the growth of all living organisms. 
Plants have developed sophisticated mechanisms to robustly monitor and appropriately respond to 
the dynamic changes of environment stresses due to their immobility. The main focus of our laboratory is 
to reveal the molecular mechanism of excellent environmental adaptation of plants. We are especially 
focusing on adaptation strategies against “nutrient stress” and “pathogen attack (plant immunity)”, which 
have a great impact on plant growth and productivity. In addition to physiological analyses, we also 
perform genetics, cell biol ogy and biochemical analyses to elucidate the function of key signaling 
proteins and metabolic enzymes. 

environmental adaptation, nutrient stress responses, molecular biology,
plant science, membrane trafficking, ubiquitin signals, kinase, metabolism,
plant immunity, organelle, proteomics, live cell imaging 
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Professor 

Yukako Chiba
https://researchmap.jp/ykiki

Keywords

Study abstract

https://chibalab.main.jp/lab/en/index.html

CCR4
CAF1

by AtCCR4-NOT complex

GBSS1 is one of the target of AtCCR4.

AtCCR4 is localized 
in the processing bodies.

Laboratory of Cell Structure & Function II

Chiba lab

Research in gene expression control has been conducted 

across various species. Early studies primarily focused on 

transcriptional control; however, in recent decades, attention has 

shifted toward post-transcriptional control. This includes the 

discovery of functional RNA molecules such as ribozymes, 

riboswitches, and small RNAs. Furthermore, research on gene 

expression control has evolved from analyzing individual control 

steps to understanding how these steps are coordinated. 

Due to their sessile lifestyle, plants must respond quickly to 

various environmental stresses to survive in unfavorable 

conditions. Our goal is to clarify how gene expression 

control, particularly post-transcriptional control, relates to 

environmental responses in plants and how multiple control 

steps are coordinated at the molecular level.      

stress response, regulation of gene expression, mRNA degradation, 

translational regulation , AtCCR4-NOT complex, Arabidopsis, molecular 

biology
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Keywords

Laboratory of System Neurobiology
Ogawa and Fukutomi lab

https://ogawalab.sci.hokudai.ac.jp/English/

Study abstract

Assistant Professor 
Matasaburo Fukutomi

写真を
入れてください

Professor 
Hiroto Ogawa

写真を
入れてください
写真を
入れてください

(Ogawa group) insects, neuron, neural computation, sensory processing, motor control,
electrophysiology, calcium imaging, escape behavior, decoding, threat response
(Fukutomi group) teleost, communication, active sensing, evolution of behavior,
neural circuit, sensorimotor integration, corollary discharge, neuroethology, physiology   

https://researchmap.jp/matalabhttps://researchmap.jp/hogawa

(Ogawa group) Our laboratory aims to provide a 
complete description of the neural circuit “from 
the entrance to exit of the neural system” and its 
computational processes, using crickets' 
wind-elicited escape behavior as a model. Our 
research methods include quantitative behavior-
al measurements using treadmill system and 
high-speed camera, as well as physiological 
measurements obtained through electrophysiology 
and optical imaging. Optical imaging is a powerful 
technique for visualizing the local activity of 
single neurons and analyzing the spatiotemporal 
patterns of neural activity in the brain. In addition to 
these methods, we strive to elucidate the informa-
tion processing and computational algorithms of 
the central nervous system by manipulating stimuli 
and environmental factors. We are also working on 
decoding neural activity through machine learning.

(Fukutomi group) Our group focuses on mormyrid electric fishes, which generate electric 
pulses for communication and navigation, and aims to understand the “electrosensory 
world” of these fishes. Recently, we have started new projects on the closely related fishes 
that do not have the ability to generate electricity, but do have an electric sense, and are 
studying the evolution of the electric sense through a comparative approach.
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Professor 
Masayo Soma

Keywords

https://researchmap.jp/soma?lang=en

Study abstract

https://www2.sci.hokudai.ac.jp/dept/bio/en/teacher/soma-masayo

写真を
入れてください

songbird, social behavior, development, learning, courtship, cognition, 
ethology, behavioral ecology, evolution

Our research incorporates both mechanistic and functional 
approaches to address the question why living things show such 
a great diversity in behaviors and their underlying cognitive 
functions. We focus primarily on the functional aspects of these 
behaviors by investigating the behavioral ecology of passerine 
birds (mainly Estrildid finches) with a particular interest in social 
communication; including courtships and parent-offspring 
interactions, reproduction, development and life history.

Laboratory of Behavior and Neurobiology
Soma lab
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Keywords

Laboratory of Molecular Neuroethology
Wada &Toji lab 

https://www.wada-lab.org/english-version/

Animal behavior is influenced by both environmental and genetic factors. However, much remains to be learned regarding how and 
when the environmental and genetic factors act and how developing behavior itself affects the molecular basis in the neuronal 
substitute. The primary focus of our laboratory is to elucidate these questions by using songbirds as an animal model for vocal 
learning and to identify its critical period at molecular and genetic levels.
   One of our research interests is to elucidate the evolution of vocal learning and vocal phenotype accompanied by advantageous 
gene evolution at transcriptional regulatory divergency that control species-specific regulation of genes. We are also focusing on the 
singing-induced genes which regulate neural plasticity during the critical period of vocal learning. Behavioral, developmental, and 
area-specific gene expressions should be regulated by various combinations of transcription factors via epigenetic modifications, 
such as histone modifications and DNA methylation. 
   Individual experiences and surrounding environments on their life should leave epigenetic codes on their genomic DNA, which are 
also ruled by the species-specific genome sequences, including species-specific regulatory elements for gene expressions. Thus, 
the study of these transcriptional regulation mechanisms in songbirds will be significantly beneficial to elucidate molecular and 
genetic mechanisms underlying the critical periods for learning, individual behavior difference and species-specific behaviors, 
including human language.

Assistant Professor 
Noriyuki Toji

https://researchmap.jp/toji-noriyuki

写真を
入れてください

Professor 
Kazuhiro Wada

https://researchmap.jp/kazuhirowada?lang=en

Learning, critical period, species-specific behavior, individual difference, 
epigenetics, transcriptional regulation, stuttering, songbird, interspecies 
hybrids 

Study abstract

 

(Shibata et al, 2024, Science Advances)

(Hayase et al, 2018, PLoS Biology)

(Toji, Sawai, Wang et al, 2024, PNAS)
(Sanchez-Valpuesta et al, 2019, PNAS)
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Laboratory of Neurobiology
Tanaka, Nishino & Schleyer lab

http://www.schleyerlab.com

(Tanaka group) Our goal is to reveal (i) how neuronal circuits work as a system to process sensory inputs, 
and (ii) how this processing is modulated by a specific environment or by the mental state or the condition of 
the body. The answers to these questions will reveal how an animal displays adaptive behavior in response 
to a given situation that changes every moment or even develops intelligent behavior to cope with a difficult 
situation. To study these problems in our laboratory, we are utilizing invertebrate animals such as insects 
and cephalopods.
(Nishino group) We try to understand how sensory signals are processed in the central nervous system and
converted to appropriate behavioral outputs in various insect species. Currently, we focus on spatial odor 
processing in cockroaches, light orientation behavior in moths, and auditory processing in orthopteran insects.
(Schleyer group) We try to understand how rather complex, adaptive behaviors can be achieved in a very 
small, simple brain. Using the larval stage of fruit flies as example, we combine optogenetic manipulations of
single neurons and detailed behavioral analyses to understand the neuronal mechanisms of processes like
associative learning and decision making.   

Drosophila melanogaster, squid, cockroach, moth, Orthoptera,
sensory processing, motor control, learning & memory, decision making,
electrophysiology, calcium imaging, optogenetics, behavioral studies, histology 

Study abstract

Assistant Professor 
Hiroshi Nishino

https://researchmap.jp/read0118403?lang=en

Associate Professor 
Nobuaki Tanaka

https://researchmap.jp/nktanaka/?lang=en

Assistant Professor 
Michael Schleyer

https://researchmap.jp/mschleyer?lang=en

Choice assay
in larvae

Memory center

Input neuron

https://www.es.hokudai.ac.jp/labo/
nishino/research_english.html

https://sites.google.com/view/
nktanakalab/home

Tympanal organ
Light-guided behavior in moth

Fly brain exposed 
for recording

Pygmy squid
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Associate Professor 
Yuichi Takeuchi

https://researchmap.jp/ran?lang=en

Keywords

Study abstract

Laboratory of Neuroecology
Takeuchi lab

https://neuroecology.web-ac.jp/

laterality, brain asymmetry, learning, Plasticity, predator-prey interaction, 
fish evolution 

写真を
入れてください

Graphical Abstract

The underlying themes of my research program are the 
neuroethology and behavioral ecology. My current focus is the 
relation between ecological selection pressure and brain 
system. I am interested specifically in understanding of neural 
mechanisms, molecular genetics, developmental processes, 
ecological functions, and evolution of laterality in the scale-eat-
ing cichlid fish in Lake Tanganyika, Africa.
 Many animals, not just humans, display laterality, or 
“right- or left-handedness.” However, its mechanism and how it 
relates to the difference between the left and right sides of the 
brain still remains largely unknown. I am carrying out research 
to have a better understanding of the brain mechanism 
involved by focusing on a fish species that shows pronounced 
laterality.  

the dominant side as they gain scale-eating experience.
Development of the attack side preference (lefty fish). The scale-eaters develop a clear preference for attacks on
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Associate Professor 

Tomomi Tsunematsu
https://researchmap.jp/tsune?lang=en

Keywords

 

Study abstract

https://www2.sci.hokudai.ac.jp/faculty/en/researcher/tomomi-tsunematsu

If we sleep eight hours a day, we spend nearly one-third of our 
lives asleep. But why do we sleep? Why do we dream? And why 
does sleep consist of both rapid eye movement (REM) and 
non-REM (NREM) stages? Despite decades of research, these 
fundamental questions remain unanswered. In our laboratory, we 
use genetically engineered mice to investigate these mysteries, 
with a particular focus on uncovering the neural mechanisms and 
physiological functions of dreaming. 

sleep, dream, ponto-geniculo-occipital (PGO) wave,
neuron, memory, genetically engineered mice, 
electrophysiology, optical imaging, optogenetics, programming 

Graphical Abstract

Laboratory of Behavior and Neurobiology
Tsunematsu lab



13

Keywords

Study abstract

https://sites.google.com/view/hokudai-ogiwaralab-eng/home

mouse, medaka, ovary, ovulation, follicle selection, tissue repair 

Our laboratory is interested in understanding the physiological 
roles of vertebrate reproductive organs, especially the ovary, at 
the molecular level. We focus on unknown ovarian functions. 
The following projects are ongoing, using mouse and medaka 
fish models: (1) Identification of ovulatory enzymes in mammals. 
(2) Studies on the mechanism of tissue repair after medaka 
ovulation. (3) Do follicle cells communicate with oocytes during 
ovulatory period? (4) Studies on the regulatory mechanism of 
medaka ovulation. (5) Study on the molecular mechanisms of 
mouse follicle selection.   

Laboratory of Reproductive and Developmental Biology 
Ogiwara Lab

Associate Professor 
Katsueki Ogiwara

https://researchmap.jp/kogi?lang=en

Mouse ovulation (TUNEL assay)Medaka ovulation

spawning

Preovulatory follicles before ovulation

In the middle of ovulation After ovulation
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Keywords

Professor 

Yoshinao Katsu
https://researchmap.jp/read0096782?lang=en

Study abstract

https://www.repdev-katsu.jp

endocrinology, steroid hormone, nuclear receptor, evolution

写真を
入れてください

Laboratory of Reproductive and Developmental Biology 
Katsu Lab

The objective of this study is to explore the emergence and 
establishment of the endocrine system as a regulatory mecha-
nism for life activities during the course of biological evolution. In 
the present laboratory, research is being conducted on the 
subjects of "evolutionary endocrinology/comparative endocrinol-
ogy" with the objective of elucidating the entire picture. Animals  
are distinguished by their reproductive organs, which facilitate 
the production of eggs and sperm, leading to the formation of 
offspring.  Sex hormones, including estrogen (the female 
hormone) and androgen (the male hormone), play a pivotal role 
in the development of the reproductive organs, sex differentia-
tion, and reproductive behavior. In addition, the secretion of 
carbohydrates, glucocorticoids, and mineralocorticoids from the 
adrenal cortex plays a crucial role in maintaining homeostasis 
and stress response. These are all fat-soluble, low-molecu-
lar-weight steroid hormones that interact with steroid hormone 
receptors, a family of nuclear receptors, to exert physiological 
effects. The steroid hormone receptor is a transcription factor 
that recognizes a specific gene sequence and controls transcrip-
tion in a hormone-dependent manner. In the laboratory, 
hormone receptor genes from multiple species have been 
cloned, and research is underway to explore the foundational 
principles of life phenomena.  

Lungfish

Lamprey

3D structure of estrogen receptor
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Professor 
Asato Kuroiwa

https://researchmap.jp/read0067267/?lang=en

Keywords

Study abstract

https://sites.google.com/view/kuroiwalabhp/home

写真を
入れてください

sex determination, reproduction, gene, sex chromosome, Y chromosome, 
X chromosome, gonad, mammal, bird, spiny rat, chicken, emu

Laboratory of Reproductive and Developmental Biology 
Kuroiwa Lab

My research aims to shed light on the fascinating molecular 
mechanisms of sex determination in both mammals and birds. 
     In most mammals, sex is determined by the SRY gene on the
Y chromosome, which drives testis development. The Amami 
spiny rat (Tokudaia osimensis), however, lacks both the Y 
chromosome and SRY, offering a rare natural model to investi-
gate how new sex-determining systems evolve. My work focus-
es on uncovering why the Y chromosome disappeared and what 
alternative mechanism now governs sex determination.
     In birds, females are ZW and males ZZ. While DMRT1 on the 
Z chromosome is known as a key testis gene, the W-linked gene 
responsible for ovary development has yet to be found. Using 
chicken, Japanese quail, and emu, I am working to identify novel 
W-linked candidates.  
     Through these studies, my goal is not only to unravel the 
diversity of sex-determining mechanisms in vertebrates but also 
to contribute to a deeper understanding of how genomes evolve 
and redefine such a fundamental biological process.     

Our laboratory uses chicken, emu, and Japanese quail.Juvenile Okinawa spiny rat

Zoo-FISH image: mouse chr11 painting probes are 
hybridized to the spiny rat neo-X and neo-Y.

Sections of gonads
©Asato Kuroiwa
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Associate Professor 

Shusei Mizushima

Keywords

 

Study abstract

Laboratory of Reproductive and Developmental Biology 
Mizushima Lab

https://www2.sci.hokudai.ac.jp/faculty/en/researcher/shusei-mizushima

The life of an organism begins at fertilization, and in the case 
of birds, primordial germ cells (PGCs), which are the precur-
sor of germ cells, are formed just after fertilization. Fertilization 
in birds exhibits polyspermy, in which multiple sperm succes-
sively penetrate the egg at different points, whereas fusion 
with the female nucleus involves only one selected sperm 
nucleus. However, it has been shown that the ooplasm signal-
ing generated by other supernumerary sperm in the egg plays 
a role in initial formation of PGCs. Our research group is 
conducting studies to elucidate the intracellular signaling. The 
effects of endocrine disrupting chemicals on early PGCs were 
also analyzed.

Japanese quail, polyspermic fertilization, primordial germ cell, toxicity,
cell biology, molecular biology 

写真を
入れてください

Graphical Abstract

https://researchmap.jp/mizushima-shusei?lang=en
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Keywords

https://apkimuralab.com/

Study abstract

Professor 
Atsushi P. Kimura

https://researchmap.jp/apkimura?lang=en

写真を
入れてください
写真を
入れてください

Assistant Professor 
Chika Fujimori

http://researchmap.jp/c-fujimori?lang=en

Laboratory of Reproductive and Developmental Biology 
Kimura and Fujimori lab

molecular biology, reproductive biology, gene regulation, transcription, 
epigenetics, long noncoding RNA, multifunctional genome, dual promoter-
enhancer, spermatogenesis, ovary, placenta, protease

We focus on the function of mammalian genome in reproduction. Our current main project is to reveal the 
function and action of long noncoding RNAs (lncRNAs) and multifunctional genome elements in the mouse 
testis. The testis expresses many genes and lncRNAs in different types of cells, and their physiological 
functions, regulation, and molecular mechanisms in spermatogenesis are our area of interest. Additionally, 
we are studying the reproductive regulation during vertebrate evolution, and the gene regulation in the 
ovary, the protease function in the ovary and placenta.
















