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Summary of State of WPI Center Project Progress (write within 2 pages) 
 
Center Vision: The grandest challenge of science is to solve human intelligence for a healthy society. 
As technology races forward, how can human and artificial intelligence achieve a sustainable balance 
with each other and the planet? The solution seems embedded in the child's brain, the cradle of 
intelligence, and the reservoir of lifespan resilience and happiness. If we can understand the 
fundamental principles of brain development, that knowledge will be useful to navigate toward a 
more human wellness-centered artificial intelligence while, in their absence, the risk of mental 
imbalance and illness looms. While the race of current AI is exclusively the domain of fast-moving 
industrial labs, neuroscience remains in its infancy and is far from solving the brain's mysteries. The 
center has pursued a visionary course that requires threading a fine needle between the random-
walk pace of basic neuroscience with the ultra-focused race of AI. The "eye of the needle" turns out 
to be computational neuroscience as the bridge between brain and machine. The experimental labs 
at IRCN are building computational models based on physiological data, while the computational 
labs are developing theories derived from dynamical systems and reservoir computing. After five 
years of development, IRCN is uniquely positioned to blend these top-down and bottom-up models 
across a range of themes in Team Science and to create novel human, clinical, and AI applications. 
 
High-Level Research: In 2021, IRCN published world-leading research despite delays due to the 
global COVID-19 pandemic. Prof. Haruo Kasai discovered a new principle in brain circuit function 
(Ucar et al., Nature) based on an overlooked form of synaptic communication and memory. Another 
group led by Prof. Shoji Takeuchi built a cell-free detector for volatile organic compounds that can 
be used for biological odorant sensing or incorporation into intelligent devices (Yamada et al., Science 
Advances). Likewise, Dr. Takamitsu Watanabe devised a neurofeedback system to decode and 
control the dynamics of human brain activity (Watanabe, eLife) suggesting that understanding 
intelligence will require monitoring brain dynamics. In the clinical area, Prof. Kiyoto Kasai assessed 
the effect of birth order in multi-sibling families on adolescent social intelligence (Okada et al., 
Scientific Reports) and found prosocial birth order linked to the amygdala. Using a computational 
robotics approach, Dr. Yukie Nagai developed an active perception/inference method based on an 
energy minimization principle (Horii and Nagai, Frontiers in Robotics and AI) highlighting the 
potential of robots with emotional communication. In another computation study, a photonic artificial 
neural network was designed by Prof. Kazuyuki Aihara and collaborators (Inagaki et al., Nature 
Communications) with the potential to solve hard combinatorial optimization problems.     
 
Interdisciplinarity: Interdisciplinary fusion research at IRCN seeks to bridge human and artificial 
intelligence, using principles of brain development and function to co-evolve novel computational 
models and algorithms. IRCN designed a Team Science "ecosystem" consisting of 12 teams 
organized into four interlocking human and machine intelligence scientific domains: Core Intelligence 
(Reinforcement, Prediction, Intrinsic Activity, and Sleep), Social Intelligence (Social Learning, Critical 
Period Mapping, Critical Period Timing, and Attention), Diverse Intelligence (Autism, Psychosis, 
Creativity, Multiscale Imaging), and Artificial Intelligence (Brain Dynamics, and Neuromorphic 
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Hardware). The IRCN Synergy Office curated team composition based on updated goals and the 
center has developed a strong environment of interdisciplinarity with neural computation as a 
common language. Team Science highlights include the Reinforcement Team modeling the dopamine 
D2 receptor signaling pathway for memory and disease (Urakubo et al., PLoS Computational Biology), 
and the Brain Dynamics Team solving a long-standing computational bottleneck in topology (Hirata 
et al., Chaos).                    
 
Internationalization: IRCN has become an international research center of excellence based on 
a network of 16 international partner institutions and an active program of on-site global symposia, 
workshops, an international computational course, and extensive researcher exchanges. The 
center's hiring exceeds the standard for an international workforce at all career levels including 
nineteen international IRCN Postdoctoral Fellows out of twenty-two (86%). In 2021, while the 
pandemic unfortunately limited travel and in-person events, the center promoted an international 
research environment through online events in English. IRCN held 46 International Science Salon 
seminars with twenty-four of forty-six speakers (52%) from international locations. IRCN also 
organized a New Horizons in Computation Workshop, PosterTown digital poster sessions, and co-
organized the 6th Japan-US Science Forum and Tokyo Forum, all in English. Once the pandemic 
subsides, IRCN will resume an active slate of international symposia, workshops, annual retreats, 
courses, and team science meetings. and expand Team Science with a global brain circulation 
strategy that will support a dynamic international exchange of researchers, students, and faculty. 
 
Organizational Reform: IRCN’s high-level management of scientific activities and personnel hiring 
continues to be overseen by three ‘Offices’, each led by a Deputy Director, to intersect the Director’s 
top-down leadership and PIs’ bottom-up proposals. The Sustainability Office is led by Prof. Masanobu 
Kano to catalyze support, infrastructure and personnel, including fundraising, building renovations 
for an ‘under-one-roof’ ecosystem, strategic recruitment with an emphasis on diversity, WPI budget, 
evaluation, and related tasks. The Synergy Office, led by Prof. Kazuo Emoto, promotes research 
fusion and Team Science, and manages research-related events. The Community Office, led by 
University Prof. Kazuyuki Aihara, coordinates education and outreach activities, and support for 
international researchers. In April 2021, a new administrative director (AD), Dr. Nobukazu Toge, and 
a Special Advisor to the Director (SAD), Dr. Masamitsu Iino, were added to strengthen center 
management. IRCN also enlisted forty-seven Affiliated Faculty members and seventeen Associate 
Research Fellows to involve PIs from other UTokyo campuses and other institutes in Japan and 
worldwide. Finally, the five IRCN Core Facilities (ES-Mouse/Virus Core, Imaging Core, Data Science 
Core, Human fMRI core, and Science Writing Core) continue to provide professional, inexpensive, 
and rapid access to state-of-the-art research services and technologies by expert IRCN staff. 
 
Sustainability: IRCN is proactively addressing mid- and long-term sustainability in its research and 
organizational planning. The center faces three main challenges, building its unique research fusion 
brand and societal values for global excellence and leadership, integrating successfully into the local 
university academic and research ecosystem and large data-driven global initiatives that exist or are 
emerging, and securing long-term financial support from non-government external sources. IRCN is 
committed to advancing Team Science as its main engine for research progress with the next stage 
involving a deeper integration of brain development principles with the center's goals of developing 
neuro-inspired AI/robotics and human/clinical research lines for novel applications to benefit society. 
For the funding aspect of sustainability, IRCN has initiated discussions with a wide range of candidate 
sponsors and partners, including the UTokyo Beyond AI Joint Project with Softbank, UTokyo-Daikin 
partnership, the Graduate School of Medicine, the Technology Licensing Office (TLO), and various 
domestic and international corporate and NPO organizations. To facilitate long-term sustainability, a 
joint IRCN-UTokyo executive working group is currently developing a road map for IRCN to integrate 
into The University of Tokyo’s academic and research ecosystem. With the unique goal of neuro-
inspired, human wellness-centered AI, IRCN will challenge the frontiers of science and engineering.   
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* Describe clearly and concisely the progress being made by the WPI center project from the viewpoints below. 
- In addressing the below-listed 1-6 viewpoints, place emphasis on the following:  

(1) Whether research is being carried out at a top world-level (including whether research advances are being made by fusing 
disciplines). 

(2) Whether a proactive effort continues to be made to establish itself as a “truly” world premier international research center. 
(3) Whether a steadfast effort is being made to secure the center’s future development over the mid- to long-term. 

1. Advancing Research of the Highest Global Level 
* Among the research results achieved by the center, concretely describe those that are at the world’s highest level. In Appendix 

1, list the center’s research papers published in 2021. 
* Regarding the criteria used when evaluating the world level of center, note any updated results using your previous evaluation 

criteria and methods or any improvements you have made to those criteria and methods. 
 
IRCN published major new research in 2021 despite significant on-site research and journal editorial 
delays due to the global COVID-19 pandemic. Here, we concretely describe the research highlights 
in the three main areas of the center's scientific mission representing novel principles of brain 
development, novel human and clinical applications, and novel neural computation and artificial 
intelligence. Please refer to Appendix 1 for a complete list of 2021 IRCN research achievements. 
 
1-1. Novel Principles of Brain Development 
 
A new synaptic wiring principle in brain circuit function 
Brain communication occurs at specialized cellular synaptic junctions comprising a presynaptic 
bouton and postsynaptic spine. The two known modes of synaptic transmission are via chemical and 
electrical signaling. Here, the laboratory of Haruo Kasai discovered a third major form of synaptic 
communication based on mechanical signaling. The research team used fluorescence imaging 
techniques to show that mechanical displacement of presynaptic boutons increased their transmitter 
release and the assembly of SNARE protein complexes required for membrane fusion for more than 
twenty minutes in neurons within cultured brain slices. They further showed that these mechanically-
driven changes could also occur during the application of low hypertonic solutions and when 
postsynaptic spines were enlarged by two-photon induced glutamate uncaging, which caused spine 
growth in the direction of the adjacent bouton. These findings reveal a novel mechanism for synaptic 
communication that may regulate memory and other cognitive functions in the intact brain. 
 
Ucar H, Watanabe S, Noguchi J, Morimoto Y, Iino Y, Yagishita S, Takahashi N, Kasai H (2021) 
Mechanical actions of dendritic-spine enlargement on presynaptic exocytosis. Nature 
600(7890):686-689. doi: 10.1038/s41586-021-04125-7 
 
Adult neurogenesis determined by a pluripotent mechanism   
The adult brain harbors a pool of quiescent neural stem cells that can provide a source of new 
neurons that are known to control cognitive behavior and intelligence. The molecular control 
mechanism that maintains this progenitor pool remained unknown. In the embryonic brain, a protein 
module called Notch and its effectors Hes1 and Hes5 regulate cell maintenance in a sinusoidal 
oscillatory expression pattern. In the present study, in contrast, the researchers found that Notch 
and another effector Hey1 form a non-oscillatory (tonic) high expression module that maintains cell 
pluripotency. Notch-Hey1 expression is upregulated by cell cycle arrest in slowly dividing neural 
progenitor cells (NPCs). This "division of labor" among Notch effectors suggests a neurodiversity of 
stem cell niche control in developmental versus adult neurogenesis. The results indicate the potential 
of adult NPCs to respond to alternate signals in a novel form of neural intelligence. 
 
Harada Y, Yamada M, Imayoshi I, Kageyama R, Suzuki Y, Kuniya T, Furutachi S, Kawaguchi D, Gotoh 
Y. (2021) Cell cycle arrest determines adult neural stem cell ontogeny by an embryonic Notch-
nonoscillatory Hey1 module. Nat Commun. 12(1):6562. doi: 10.1038/s41467-021-26605-0 
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Autism mutation disorders developmental synapse pruning 
Autism spectrum disorder (ASD) is a common pediatric brain condition incurring a major impact on 
human intelligence. A molecular genetic feature of ASD is the prevalence of genes involved in 
synaptic wiring and communication, including the neurexin-neuroligin family of adhesion proteins. 
Here, the researchers examined the impact of a specific gene and mutation in genetically engineered 
mouse lines. Neuroligin 3 (NLGN3) is expressed in postsynaptic spines and the mutation R451C is 
thought to affect synaptic development and function. The team assessed key phenotypes of mutant 
mice with NLGN3 R451C, and found a marked impairment in normal developmental synaptic pruning 
in the cerebellar circuit comprising climbing fibers to Purkinje cells. These alterations were 
accompanied by defects in excitatory to inhibitory balance and calcium signaling. The findings point 
to a key role for NLGN3 in neural circuit development in the cerebellum and suggest that abnormal 
synapse pruning caused by the R451C mutation may be involved in the etiology of ASD. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Lai ESK, Nakayama H, Miyazaki T, Nakazawa T, Tabuchi K, Hashimoto K, Watanabe M, Kano M. 
(2021) An Autism-Associated Neuroligin-3 Mutation Affects Developmental Synapse Elimination in 
the Cerebellum. Front Neural Circuits. 15:676891. doi: 10.3389/fncir.2021.676891 
 
Long-range connectivity and functional neural circuit architecture   
The signaling of visual information in the brain is crucial for behavioral and cognitive intelligence. 
One of the key cellular elements in visual signaling is callosal projection neurons (CPNs) that 
comprise a major long-range pyramidal neuronal type in layer 2/3 of the mouse visual cortex. These 
neurons typically send their axons across brain hemispheres where they interact with local circuitry 
to coordinate visual response properties. Here, researchers used CPNs to map neuronal connectivity 
and visual response properties in the mouse brain. Using two-photon calcium imaging and tracing 
methods they observed long-range interhemispheric connections that showed a higher ipsilateral 
eye preference. CPNs tended to connect with each other suggesting their coordination of fine-scale 
target-dependent local subnetworks. These results provide a road map for the discovery of functional 
properties of visual signaling and the design of novel computational architectures. 
 
Hagihara KM, Ishikawa AW, Yoshimura Y, Tagawa Y, Ohki K. (2021) Long-Range Interhemispheric 
Projection Neurons Show Biased Response Properties and Fine-Scale Local Subnetworks in Mouse 
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Visual Cortex. Cereb Cortex, 31(2):1307-1315, doi: 10.1093/cercor/bhaa297 
 
Olfactory receptor arrays designed for intelligent odorant detection  
Artificial intelligent systems are not only computational in design but may be engineered as a 
biohybrid device or component. Here, researchers demonstrate proof-of-principle application of a 
cell-free detector for volatile organic compounds (VOCs) based on biological olfactory receptors 
(ORs). The ORs along with co-receptors forming ligand-gated ion channels were embedded in lipid 
bilayers in arrays and coupled to gas flow elements that included microchannels and hydrophobic 
microslits for rapid gas introduction and detection into the lipid droplet in a parallel bilayer device.  
The team could detect the VOC 1-octen-3-ol, a component of human breath, at 0.5 parts per billion 
(ppb) level. The system could be extended to similar applications for biological odorant sensing and 
further incorporated into intelligent devices for computational analysis with AI algorithms. 
 
Yamada T, Sugiura H, Mimura H, Kamiya K, Osaki T, Takeuchi S (2021) Highly sensitive VOC detectors 
using insect olfactory receptors reconstituted into lipid bilayers. Science Advances, doi: 
10.1126/sciadv.abd2013 
 
1-2. Novel Human and Clinical Applications 
 
Dynamic causality of prefrontal cortex in human consciousness 
The continuous flux of brain activity called neural dynamics is a key to understanding intelligence 
but the identification of specific activity patterns associated with a property such as conscious 
awareness is elusive. In prior studies, activations of several prefrontal cortical areas were identified 
at the moment of switches in consciousness; but whether this activity was causal for visual 
consciousness remained controversial. To address this conundrum, the researcher devised a brain 
stimulation system that exposed human subjects to electroencephalography (EEG) driven 
transcranial magnetic stimulation (TMS) inhibition of their prefrontal cortex during bistable visual 
illusions. Three prefrontal areas were causally responsible for visual consciousness only when the 
whole-brain activity pattern was in a specific neural state. These findings suggest that understanding 
intelligence will require monitoring fluctuations in brain state dynamics. The EEG-triggered TMS-
based neural stimulation system could control cognitive flexibility in other behaviors, and future 
clinical applications might allow the mitigation of cognitive deficits in psychiatric brain disorders. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Watanabe T (2021) Causal roles of prefrontal cortex during spontaneous perceptual switching are 
determined by brain state dynamics. eLife, doi:10.7554/eLife.69079 
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Resolving brain temporal and areal differences of an auditory biomarker  
The auditory steady-state response, or ASSR, is a prominent physiological signature linked to the 
gamma range of neural oscillations. Clinically, impairment of the ASSR is linked to a number of 
neuropsychiatric disorders such as schizophrenia and autism. However, the general physiology of 
the ASSR is poorly understood. Here, researchers examined patients with refractory epilepsy 
enabling physiological measurements on their cortical surface by electrocorticography (ECoG) to 
examine the neural substrates of the ASSR. They found the ASSR is globally distributed but showed 
regional differences in temporal response and frequency tuning. Interestingly, the frequency tuning 
was different between the frontotemporal and parietal cortex, two parallel pathways for auditory 
processing. This study is important as a baseline for the further fine-scale differentiation of the ASSR 
by brain area or neuropsychiatric disorder in larger human populations.        
 
Tada M, Kirihara K, Ishishita Y, Takasago M, Kunii N, Uka T, Shimada S, Ibayashi K, Kawai K, Saito 
N, Koshiyama D, Fujioka M, Araki T, Kasai K (2021) Global and Parallel Cortical Processing Based on 
Auditory Gamma Oscillatory Responses in Humans. Cereb Cortex, 31(10):4518-4532. doi: 
10.1093/cercor/bhab103 
 
Developmental sensitive period regulates native speech sound learning 
During speech sound learning, infants show inverse trends of improved discrimination of native 
phonetic sounds and loss of non-native phoneme perception. The developmental mechanism of this 
switch in speech sound tuning appears to involve time-delimited changes in the statistics of speech 
sound distributions. The researchers explored whether early phoneme learning was limited to the 
content domain of phonetic categories via electroencephalography conducted over early age groups 
of 5-, 9-, and 12-month old English language infants. The subjects were familiarized to unimodal 
and bimodal distributions of /ra/ versus /la/ phonemes and tested for discrimination. The results 
showed that exposure to uni- versus bi-modal distributions altered neural responses at 5 and 9 but 
not 12 months, representing the first demonstration of a decline in sensitivity to the distributional 
statistics in the environment. The findings suggest a novel principle of statistical inference by the 
brain in critical period learning of speech as a model for human intelligence. 
 
Reh RK, Hensch TK, Werker JF (2021) Distributional learning of speech sound categories is gated 
by sensitive periods. Cognition, 213:104653. doi: 10.1016/j.cognition.2021.104653 
 
Prosocial brain development involves birth order and the amygdala 
The adolescent stage of brain development is essential for the acquisition of social intelligence such 
as effective communication, relationship building, and prosocial orientation. Conversely, less 
common developmental trajectories can lead to antisocial orientations or psychiatric disorders. Here, 
as part of a large-scale analysis of adolescent brain development called the Tokyo Teen Cohort, 
researchers examined the effect of birth order in multi-sibling families on teen social development 
with environmental stress. They found a positive effect of later birth order on prosociality. MRI 
analysis of the amygdala, a key locus of prosocial development and adaptation to stress, revealed 
increases in volume and connectivity to the prefrontal cortex. These results provide a road map for 
future research on the neuronal mechanisms of birth order underlying social intelligence. The 
findings also indicate that the amygdala may play a central role in adaptive prosocial development.    
 
Okada N, Yamamoto Y, Yahata N, Morita S, Koshiyama D, Morita K, Sawada K, Kanata S, Fujikawa 
S, Sugimoto N, Toriyama R, Masaoka M, Koike S, Araki T, Kano Y, Endo K, Yamasaki S, Ando S, 
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Nishida A, Hiraiwa-Hasegawa M, Yokoyama C, Kasai K. (2021) Birth order and prosociality in the 
early adolescent brain. Sci Rep, 11(1):21806. doi: 10.1038/s41598-021-01146-0 
 
A computational modeling framework for social context in language learning   
Human social intelligence is based on a diverse range of sensory and environmental signals gathered 
from the local context of the learning space. Recent technological advances allow the unprecedented 
collection of multi-modal large datasets to empirically assess such signals, however, better 
computational models are needed to integrate these various sources into a coherent framework, 
and to evaluate their respective relevance for human learning. Here, an international research 
collaboration proposed a framework for computational models of the early language learner called 
SCALa (Socio-Computational Architecture of Language Acquisition) that specifies the environmental 
signals and possible human processing mechanisms. SCALa integrates perspectives ranging from 
linguistics, social cognition, and artificial intelligence to enable precise recommendations required 
for large-scale empirical research on language acquisition. The model provides an entry point to the 
computational analysis of human learning and intelligence.    
 
Tsuji S, Cristia A, Dupoux E. (2021)  SCALa: A blueprint for computational models of language 
acquisition in social context. Cognition, 213, 104779 doi: 10.1016/j.cognition.2021.104779 
 
1-3. Novel Artificial Intelligence 
 
Multimodal affective human-robot interactions using energy minimization   
Humans have the capability to read and express multiple emotional states and signals during 
communication. Robots, in contrast, have more limited means of analyzing and acting on both input 
and output signals from human communicators and the environment. Here, researchers developed 
an active perception/inference method to select the most effective modalities. The method of 
selection is based on energy minimization instantiated in a multimodal deep belief network that 
represents the interactions between emotional state and sensory signals. The approach was effective 
in contexts associated with affective human-robots interaction and represented an objective 
improvement over alternate candidate methods. The results demonstrate that tasks involving 
mutually-correlated multimodal information can be efficiently executed. These findings show 
potential for the computational design of next-generation robots with emotional I/O capabilities. 
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Horii T, Nagai Y (2021) Active Inference Through Energy Minimization in Multimodal Affective 
Human-Robot Interaction. Front Robot AI, 8:684401. doi: 10.3389/frobt.2021.684401 
 
Recurrence plots and contact maps for 3D chromosome reconstruction  
The accurate three-dimensional reconstruction of human chromosomes would have a transformative 
impact on biology and medicine, including a deeper understanding of the genetic and genomic 
underpinnings of the organization of human intelligence. However, a computational pathway to 
chromosome reconstruction was unknown. Here, a novel IRCN interdisciplinary collaboration 
discovered a computational method that may allow the topological analysis of chromosome structure. 
Using a form of neighbor contact mapping analysis called recurrence plots, prior work had extended 
the algorithm to chromosome analysis, however, the resolution was insufficient for detailed structural 
analysis. Here, the researchers devised an inverse operation for a recurrence plot that enabled 
iterative refinements of a coarse reconstruction. The method was applied to three-dimensional 
chromosome mapping from single cell Hi-C data. More generally, the novel method will allow the 
fast reconstruction of neighboring points in a sparse contact map into reliable 3D structures. 
 
Hirata Y, Kitanishi Y, Sugishita H, Gotoh Y (2021) Fast reconstruction of an original continuous series 
from a recurrence plot. Chaos 12:121101. doi: 10.1063/5.0073899 
 
Chaotic amplitude control in neuromorphic computing systems 
In the classic Ising model, neural states representing stable memories may be organized into an 
energy landscape with local and global minima. However, this energy landscape is "rough” with local 
minima that impede transitions to lower energy states and overall computational power, as finding 
lower energy states is equivalent to hard combinatorial optimization problems that even 
supercomputers cannot easily or rapidly solve. An international research team led by IRCN showed 
that lower energy states can be reached much faster with non-relaxational dynamics involving the 
destabilization of nontrivial attractors in a recurrent neural network via a scheme called chaotic 
amplitude control. The team further developed a neuromorphic computing system using a field 
programmable array to solve combinatorial optimization problems with improved scaling. Such non-
relaxational dynamics may facilitate the development of new Ising machines with greater speed and 
efficiency in problem solving. In the human brain, chaotic amplitude control could facilitate cognition 
in combinatorial tasks such as image segmentation or complex decision making. 
 
Leleu T, Khoyratee F, Levi T, Hamerly R, Kohno T, Aihara K (2021) Scaling advantage of chaotic 
amplitude control for high-performance combinatorial optimization. Commun. Phys. 4, 266, doi: 
10.1038/s42005-021-00768-0 
 
Balanced Dopamine Signaling for Healthy Learning and Memory 
In the mammalian brain, reward learning and memory depend on dopamine (DA) signaling. One 
type of signal, defined by a short absence of DA (0.5–2 s) called the “DA dip”, triggers long-term 
memory formation. Here, researchers used a computational model of DA signaling to examine how 
DA dips are processed through a biochemical signaling network to generate long-term memory. 
Computer simulations and theoretical analyses showed that the DA dip signal depends on a balance 
in the levels of two key molecules, D2R and RGS. This balance is achieved during healthy 
development, whereas an imbalance between D2R and RGS levels is evident in patients with 
schizophrenia and dystonia, and could manifest in abnormal long-term memory. In the model, the 
D2R–RGS imbalance impaired DA dip detection, disturbed long-term memory formation, and 
resulted in symptoms of schizophrenia and dystonia. Thus, the balance between D2R and RGS may 
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be a key biochemical control point for learning, memory, and intelligence in the human brain. 
 
Urakubo H, Yagishita S, Kasai H, Kubota Y, Ishii S (2021) The critical balance between dopamine D2 
receptor and RGS for the sensitive detection of a transient decay in dopamine signal. PLoS Comput 
Biol, 17(9):e1009364. doi: 10.1371/journal.pcbi.1009364 
 
Diverse and controllable dynamics in photonic spiking neural networks  
Photonic artificial neurons are a promising avenue for the implementation of brain-inspired 
computation for neuromorphic hardware development. The nonlinear properties of such neurons 
allow, in principle, the incorporation of bio-realistic spiking instantiated into optical oscillators. Here 
researchers at IRCN in collaboration with NTT designed novel photonic spiking neural networks with 
paired optical parametric oscillators. They showed that control of the bio-pump amplitude of these 
photonic neurons can generate two modes of spiking activity. Upon coupling into a network, these 
neurons can change the pump amplitude depending on the order parameter for synchronization. 
These results suggest that both collective and synchronous dynamics can be implemented in 
photonic neurons, which in turn may enable spontaneous shifts in network activity. Future work will 
explore the implementation of these spiking neurons in solving hard combinatorial optimization 
problems.     
 
Inagaki T, Inaba K, Leleu T, Honjo T, Ikuta T, Enbutsu K, Umeki T, Kasahara R, Aihara K, Takesue H 
(2021) Collective and synchronous dynamics of photonic spiking neurons. Nat. Commun 12, 2325, 
doi: 10.1038/s41467-021-22576-4  
 
2. Generating Fused Disciplines 
* Describe the content of measures taken by the center to advance research by fusing disciplines. For example, measures that 

facilitate doing joint research by researchers in differing fields. If any, describe the interdisciplinary research/fused discipline that 
have resulted from your efforts to generate fused disciplines. You may refer to the research results described concretely in “1. 
Advancing Research of the Highest Global Level.” 

 
Human intelligence and artificial intelligence are individually two of the most challenging areas of 
science and technology in modern society. Each area contains a multitude of diverse subfields whose 
interdisciplinary fusion is essential to solve the larger domain. Specifically, human intelligence draws 
upon neuroscience, psychology, and psychiatry, and many fields of the natural and social sciences, 
while artificial intelligence is built upon computer science, information and data science, engineering, 
and technology development. Interdisciplinary fusion at IRCN seeks to bridge human and artificial 
intelligence, using principles of brain development and function to co-evolve novel computational 
models and algorithms. This fusion process can take many forms and paths and therefore is far from 
linear. Moreover, the fusion requires merging vastly different epistemological cultures, which is 
arguably more difficult than natural partners such as physics or chemistry and mathematics. Thus, 
the IRCN mission to fuse biological and machine intelligence research is one of the most difficult 
and ambitious challenges within the WPI Program with outcomes that are incremental across years 
as empirical neuroscience typically requires timelines of 3-6 years from project start to publication.  
 
Team Science is one of the most notable global trends in interdisciplinary biology-based research 
organization of the last several years. Adapted from the large-scale physics field, these systems are 
built on the collaboration between multiple investigators with common research goals but different 
disciplines and technologies. Leveraging its base of well-established faculty at UTokyo along with 
newly hired principal investigators in emerging areas of interest to the center's mission, IRCN 
designed a Team Science "ecosystem" initially consisting of 12 teams drawn from bottom-up PI 
collaborations centered on IRCN's mission. The initial lineup was organized into four interlocking 
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human and machine intelligence scientific domains consisting of various multi-investigator teams: 
Core Intelligence (Reinforcement, Prediction, Intrinsic Activity, and Sleep), Social Intelligence (Social 
Learning, Critical Period Mapping, Critical Period Timing, and Attention), Diverse Intelligence (Autism, 
Psychosis, Creativity, Multiscale Imaging), and Artificial Intelligence (Brain Dynamics and 
Neuromorphic Hardware). Team composition evolves over time based on deliverable productivity.  
 
IRCN, with top-down management provided by the Synergy Office, initially supported the starting 
lineup of 12 teams in 2020 and in 2021 disbanded teams whose mission was achieved or merged 
based on convergent goals. Ultimately, only the most productive teams will survive this ongoing top-
down selection process. Each team was provided with ample support for postdoctoral researchers, 
equipment, and other startup needs, and are expected to seek external funding with assistance from 
the Research Support Team of the Administrative Office. Programmatically, teams held periodic 
planning meetings to coordinate efforts and conducted intellectual discussions to improve 
interdisciplinarity, supported by the Program Committee and Salon seminars. Fusion of disciplines 
into new interface areas between fields has flourished at IRCN and the center is developing a natural 
culture of interdisciplinarity for interstitial and/or fused field creation. For example, computational 
modeling has become a common language in the center bridging the empirical fields. Due to the 
natural flow of research progress, many published results are pending, but the foundation of the 
center for neuro-inspired computation is well-established, with AI integration in the next stage. 
 
 
 
 
 
 
 
 
 

 
 
 

 
 

 
 
 
 
 
 
 
Below, we highlight team science research progress in the four IRCN-designated intelligence areas.    
 
2-1. Research Progress in Core Intelligence 
 
Prediction Team 
Predictive coding is a fundamental theory of brain function with significance for neuro-inspired 
computation and the design of next-generation AI. Dr. Zenas Chao and other PIs in the Prediction 
Team are seeking to identify the key neural signals underlying the theory, prediction and prediction 
error signals, respectively, in human and mouse brains. The first phase of this research is to define 
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the signals in the hierarchical neural network of auditory cortex during behavior. By fusing human, 
mouse, and computation studies the team has developed a model to characterize prediction coding. 
 
Intrinsic Activity Team 
Intrinsic activity is generated by neurons and brain networks in the form of spontaneous activity and 
noise and plays a key role in brain development, brain state, and circuit function. Prof. Ohki and 
other members of the Intrinsic Activity Team have characterized neural activity using two-photon 
imaging in visual cortex. In Hagihara et al. (2021) they recorded the activity of callosal projection 
neurons (CPNs) in visual cortex and their interhemispheric targets to map long range projections. 
The results indicate that neural activity in CPNs may coordinate information in local cortical 
subnetworks.    
 
2-2. Research Progress in Social Intelligence 
 
Critical Period Mapping Team 
Critical periods coordinate brain development including social cognitive capabilities. However, the 
mechanisms are poorly understood for complex skills such as language acquisition. The bird song 
system has shown that neuromodulation plays a role in learning. Prof. Yazaki-Sugiyama and the 
Critical Period Mapping Team have identified a neuromodulatory circuit that helps to process social 
information in critical periods, a new principle in development. Moreover, a fusion collaboration with 
Prof. Okada using a novel microscope technology is mapping song learning circuits at 3D resolution.  
 
Critical Period Timing Team 
Developmental disorders and pediatric treatments are regulated by critical period timing. The Critical 
Period Timing Team, led by Prof. Hensch and conducted at the IRCN Satellite at Boston Children's 
Hospital with collaborators at Boston University, has generated computational models of the very 
first thalamocortical signatures of plasticity. Principles of dynamic E:I balance are being applied as 
biomarkers to clinical cohorts at-risk for autism or developmental acceleration by neonatal 
anesthesia (final revision). The research team merges biologists, clinicians, and computer scientists. 
 
Social Learning Team 
Infant learning of social intelligence typically involves dyadic interactions between a tutor and baby 
in a local environmental context. The complex sensory signals in this process are a challenge to 
identify and map. Drs. Tsuji and Nagai are fusing human developmental studies with computation, 
including in Tsuji et al. (2021). Currently, they are applying computational analyses to naturalistic 
mother-infant communication samples to uncover bottom-up and top-down principles of human 
language learning. In addition, Dr. Nagai brings a developmental robotics perspective to the team 
and is investigating human-robot developmental interactions in normal and ASD paradigms.   
 
2-3. Research Progress in Diverse Intelligence   
 
Psychosis Team 
The laboratory of Prof. Kiyoto Kasai is helping to lead a national clinical project to understand 
teenage brain development and psychosis, as a part of the spectrum of diverse brain intelligence. A 
different clinical project led by University Prof. Aihara seeks computational methodologies for early 
disease prediction. The two groups have joined forces to create a novel fusion area of clinical and 
computer science based on the common goal of prediction modeling of psychosis disorders such as 
schizophrenia. The team is co-developing dynamical systems algorithms based on time-series 
analyses of network biomarkers, and similar work is conducted in Prof. Aihara's Moonshot Project.     
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Autism Team 
Shank3 is a synaptic adhesion molecule whose gene is a causative mutation in autism spectrum 
disorder. Using a novel fast ultrasound brain imaging technology, the labs of Prof. Hensch (Boston 
Satellite) and Prof. Gotoh have been analyzing mutant mice for Shank3 or other genes involved in 
brain development. In a fusion collaboration with Dr. Watanabe and his human/clinical computation 
group, the data are being analyzed by energy landscape models as featured in Watanabe (2021). 
The results demonstrate that Shank3 brain state intermediate dynamics are more rigid than normal. 
 
2-4. Research Progress in Artificial Intelligence 
 
Reinforcement Team 
Reinforcement learning (RL) based on dopamine signaling is widely considered the basis of reward 
and aversive signaling in mammalian brain, and a promising avenue to novel brain-inspired AI. The 
lab of Prof. Haruo Kasai in collaboration with Affiliated Faculty Shin Ishii and Sho Yagishita has made 
key advances in understanding the principles of reward learning as in Iino et al. (2020) Nature. Now 
they are developing computational models such as in Urakubo et al. (2021) that step toward AI 
frameworks, while Dr. Mingbo Cai is examining the developmental trajectory of RL in human and its 
relationship to mental disorders with behavioral experiments and computational modeling.       
 
Brain Dynamics Team 
Current conventional AI relies on deep learning with massive scale computational resources. Future 
AI will include energy-efficient and neuro-inspired solutions. One promising area is the application 
of dynamical systems approaches drawn from mathematics inspired by biology, including complex 
time series analyses. IRCN created a new fusion area applying recurrence plots to Hi-C chromatin 
data to generate 3D chromosomal maps as shown in Hirata et al. (2021) involving Prof. Gotoh and 
former Affiliated Faculty Prof. Hirata. The novel method may be broadly applicable in science and AI. 
 
3. Realizing an International Research Environment 
* Describe what’s been accomplished in the efforts to raise the center’s recognition as a genuine globally visible research institute, 

along with innovative efforts proactively being taken in accordance with the development stage of the center, including the following 
points, for example: 

- Efforts being developed based on the analysis of number and state of world-leading, frontline researchers (in Appendix 2); 
exchanges with overseas entities (in Appendix 4); number and state of visiting researchers (in Appendix 5) 

- Proactive efforts to raise the level of the center’s international recognition 
- Efforts to make the center into one that attracts excellent young researchers from around the world (such as efforts fostering 

young researchers and contributing to advancing their career paths) 
 
In four years, IRCN has become an international research center of excellence. The global foundation 
was built on the construction of a formal research network of 16 international partner institutions 
that continued through 2021. Prior to the COVID-19 pandemic, these interactions enabled IRCN to 
organize several on-site global symposia and workshops each year, an international computation 
course, and extensive reciprocal researcher exchanges with partners and other visitors. Hiring of 
faculty investigators and postdoctoral researchers from abroad was also completed prior to 2020. 
Unfortunately, in 2021, the global coronavirus pandemic prevented all international travel and 
severely curtailed on-site activity, but here we describe the efforts and accomplishments conducted 
under these restrictive conditions. 
 
The 2021 international composition of IRCN Principal Investigators (PI) was four out of eighteen 
(21%), with Takao Hensch (USA), Arthur Konnerth (DEU), Zenas Chao (TWN), and Mingbo Cai (CHN). 
Twelve out of forty-seven (25%) Affiliated Faculty (AF) were foreign. Associate Research Fellows 
(ARF) consisted of five international members out of seventeen (29%). IRCN employed three 
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Research Fellows out of thirteen (23%). Finally, nineteen Postdoctoral Fellows out of twenty-two 
(86%) were from abroad. An analysis of IRCN international faculty and researcher composition 
suggests that the center meets the standard for internationalization with anticipation of further post-
pandemic gains. 
 
In 2021, with the pandemic limiting travel and in-person events, the center made efforts to build 
and maintain an international research environment through online events in English including 
distinguished international speakers and participants. In calendar 2021, IRCN held 46 International 
Science Salons nearly weekly. These seminars with discussion were popular, typically drawing 
attendees in the 35-55 range. Twenty-four of the forty-six speakers (52%) were international or 
speaking from abroad. IRCN also organized a New Horizons in Computation Workshop, two 
PosterTown digital poster sessions, and co-organized the 6th Japan-US Science Forum and Tokyo 
Forum, respectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Once the pandemic phase of COVID-19 subsides and travel and society reopens, IRCN will resume 
an active slate of international symposia, workshops, annual retreats, and Team Science research 
meetings. The center plans to globalize Team Science with the recruitment of further international 
members and collaborators to the teams. In particular, Team Science is moving to the next phase 
of AI pilot studies, in an incubator program. The next computation course is also under consideration. 
These programs will be fueled by a global brain circulation strategy that will require WPI and UTokyo 
support for exchange of researchers, students/interns, and faculty-in-residence via Tokyo College. 
 
4. Making Organizational Reforms 
* Describe the system reforms made to the center’s research operation and administrative organization, along with their background 

and results. 
* If innovated system reforms generated by the center have had a ripple effect on other departments of the host institutions or on 

other research institutions, clearly describe in what ways. 
* Describe the center’s operation and the host institution’s commitment to the system reforms. 
 
IRCN’s high-level management of scientific activities and personnel hiring continues to be overseen 
by a structure consisting of three complementary ‘Offices’: Sustainability Office, Synergy Office and 
Community Office. Each Office is led by a Deputy Director and designed to intersect the Director’s 
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top-down leadership, PIs’ bottom-up proposals, and support from the administration and UTokyo.  
 
・ Sustainability Office, led by Deputy Director Masanobu Kano, catalyzes support, infrastructure 

and personnel, including fundraising, building renovations for a ‘under-one-roof’ ecosystem, 
strategic recruitment with an emphasis on diversity, WPI budget, evaluation and related tasks. 

・ Synergy Office, led by Deputy Director Kazuo Emoto, promotes research fusion and Team 
Science. It manages workshops, seminars, and salons proposed by the IRCN Program 
Committee to foster Team Science, and recommends the ‘IRCN Director’s Collaboration Awards’. 

・ Community Office, led by Deputy Director Kazuyuki Aihara, coordinates education and outreach 
activities. It offers academic courses for trainees, outreach events and workshops, and various 
learning opportunities within IRCN, and ensures logistical support for international researchers. 

 
In April 2021, a new Administrative Director (AD), Dr. Nobukazu Toge, and a new Special Advisor to 
the Director (SAD), Dr. Masamitsu Iino were enlisted in center management. Dr. Toge brings a wide 
range of management and executive experience attained as an Executive Director at KEK, the Japan 
High Energy Research Organization (2012-2015) on top-level management issues at a major 
research center. Likewise, Dr. Iino has extensive expertise from one of IRCN 's key infrastructure 
hosts, the UTokyo Graduate School of Medicine, having served as it's Vice Dean in the past. The AD 
cooperates with the Director and provide administrative services necessary for the execution of IRCN 
activities, while the SAD assists the Director in coordinating the work pursued by the three Offices 
and issues that require coordination with UTokyo and the various Schools that intersect with IRCN.  
 
In addition to the global partner network explained in Internationalization, IRCN has also formed an 
extensive domestic research collaboration network, involving researchers in IRCN activities from 
outside the main laboratories located in the Faculty of Medicine Building No.1 and the adjacent 
Experimental Research Building. In 2021, IRCN enlisted 47 Affiliated Faculty members and 17 
Associate Research Fellows to effectively involve both senior and early career researchers from other 
UTokyo campuses and across Japan in IRCN activities. During the current COVID-19 pandemic, IRCN 
used virtual events and communications to stimulate active collaborative relationships with these 
external domestic members, including Salon seminars and collaborative funding mechanisms. 
 
The five IRCN Core Facilities (ES-Mouse/Virus Core, Imaging Core, Data Science Core, Human fMRI 
core, and Science Writing Core) continued to provide professional, inexpensive and rapid access to 
research services and technologies by expert IRCN staff. In 2021, a new animal fMRI facility was 
introduced into the Human fMRI core, to allow projects involving the comparison of human and 
animal brain mapping data. Also in 2021, steps were taken to assure the future of the Core Facilities 
via a planned expansion of their services to UTokyo researchers under the direction of newly 
appointed IRCN Core Director Prof. Haruo Kasai whose term will begin in April 2022. Efforts for Team 
Science and internationalization are also expected to benefit from further Core Facility integration. 
 
IRCN continued to support graduate student teaching and education. Half of IRCN’s PIs (9 out of 
18) are based in regular faculties of UTokyo and carry the standard duties of supervising graduate 
students. In parallel, IRCN continued its membership in the MEXT WISE Graduate Program ‘Forefront 
of Physics and Mathematics Program to Drive Transformation’ based in the Graduate School of 
Science. Many non-tenured IRCN PIs organized and taught FoPM courses including “21st Century 
Biology for Mathematicians and Physicists”, “Scientific Writing, Publishing, and Communication” and 
“Introductory Course for Neuroscience and Neural Computation”. Through these programs, 14 PIs 
are eligible to give lecture courses in Graduate Schools of UTokyo. Similarly, 6 out of 17 non-PI 
academic scientists at or above the Lecturer or Associate Professor rank are actively providing 
lectures or supervising graduate students. In addition, IRCN hosted eleven student interns from 
Harvard University and institutions in Europe and Canada up to FY2019. The planned expansion of 
the international student exchange with Harvard and MIT since FY2020 has been suspended due to 
the pandemic situation and remains pending an update of their post-pandemic internship policies.  
 
5. Efforts to Secure the Center’s Future Development over the Mid- to Long-term 
* Address the following items, which are essential to mid- to long-term center development: 
- Future prospects with regard to the research plan, research organization and PI composition; prospects for fostering and securing 

of next-generation researchers 
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- Prospects for securing resources such as permanent positions and revenues; plan and/or implementation for defining the center's 
role and/or positioning the center within the host institution's institutional structure 

- Measures to sustain the center as a world premier international research center after program funding ends 
- Host institution’s organizational reforms carried out for the center’s autonomous administration simultaneously with the creation 

of the center. 
 
IRCN is proactively addressing mid- and long-term sustainability into its research and organizational 
planning. Starting from a broad perspective, the center faces three main challenges, building its 
unique research fusion brand and societal values for global excellence and leadership, integrating 
successfully into the local university and large data-driven global scientific academic ecosystems that 
exist or are emerging, and securing long-term financial support from non-government external 
sources. These challenges are linked and addressing them will require identification of the center's 
foundational scientific identity and values from which fruitful discussion with counterparties will flow. 
 
Prospective research planning over the next 5 to 10 years was a main objective of the Director's 
reorganization of IRCN management. The three-office structure and involvement of all PIs in 
organizational management and planning enable a division-of-labor for the center's future 
development. The Synergy Office will guide Team Science projects, suggesting changes, as needed, 
to team composition and mission. This plan will include more efforts to strengthen AI design and 
development capacities via recruitment or collaboration with AI researchers, and the further 
integration of Team Science projects with industrial partners like Daikin and Softbank/Beyond AI.  
 
Long-term organizational planning in conjunction with UTokyo management is currently underway. 
The university is committed to embed IRCN in long range planning, and an executive working group 
was formed in 2021 to regularly meet and discuss the road map for IRCN to become an permanent 
center within the university academic and research ecosystem. Issues already under discussion 
include securing permanent positions for researchers and staff, a new building space, and inclusion 
in the internal budget system alongside other schools and institutes. Further items will include the 
integration of new faculty into UTokyo, graduate student training, and expansion of the Core Facilities.  
 
Regarding mid to long-term financial planning, the Sustainability Office has initiated or is planning 
discussions with a wide range of candidate sponsors, partners, and stakeholders. Within UTokyo, 
IRCN will strengthen ongoing ties with existing partners, including the UTokyo AI ecosystem led by 
the Beyond AI Joint Project with Softbank, UTokyo-Daikin partnership, the Graduate School of 
Medicine, and the Technology Licensing Office (TLO) to design a startup engine based on anticipated 
IRCN intellectual properties and ventures. Regarding prospects with partners outside of UTokyo, 
IRCN is building long-term relationships with several promising corporate and NPO sponsors.            
 
An essential component of sustainability planning is how to instantiate graduate student education 
of the center's unique constellation of values, research foci, interdisciplinary fusion ethos, and 
translational development for society. As a start, IRCN has successfully involved its non-school 
affiliated faculty in graduate teaching in various schools and programs, although, it is understood 
that this is a temporary measure. In fact, WPI guidelines exclude graduate education from its 
centers' missions, although it is acknowledged that an IRCN graduate program with its own students 
is preferable to placing it's teaching faculty in other schools. IRCN is open to working on graduate 
education with international and industrial appeal if WPI and UTokyo are willing to provide support. 
 
6. Others 
* Describe what was accomplished in the center’s outreach activities last year and how the activities have contributed to enhancing 

the center’s “globally visibility.” In Appendix 6, describe concretely the contents of these outreach activities. In Appendix 7, describe 
media reports or coverage, if any, of the activities. 

* In addition to the above 1-5 viewpoints, if there is anything else that deserves mention regarding the center project’s progress, 
note it. 
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IRCN has held a major long-term public exhibition on neurointelligence at the Miraikan Museum 
through 2021, in cooperation with Nomura, an architectural space designer and constructor. The 
successful exhibition saw over 150,000 visitors in total, helping the general public raise their 
recognition of IRCN, neuroscience and AI. Exhibit visitors were also invited to participate in on-site 
synesthesia and children's language learning experiments on a voluntary basis, which helped IRCN 
to significantly build its cohort study population. The exhibit will move to other venues in 2022. In 
addition, IRCN continued holding events to provide lectures and lab tours for students from Super 
Science High Schools and other high schools, although in 2021 due to the COVID-19 pandemic they 
were held in a remote format. Some of these events were co-hosted with local civic governments. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7. Center’s Response to Results of Last Year’s Follow-up 
* Transcribe the item from the “Actions required and recommendations” section in the site visit report and the Follow-up report, 
then note how the center has responded to them.  

* If you have already provided this information, indicate where in the report. 
 
Actions Required and Recommendations 

IRCN should present concrete plans toward achieving its goals over the next 5 years. Especially, 
the center should articulate a clear vision as to how it will innovate next-generation AI based on 
principles of brain development. IRCN should strive to clarify how it will reveal the origin of HI. 
The Director will need to exert greater leadership over IRCN through his physical presence. 

A system for training the next generation of researchers, especially through IRCN’s own graduate 
program, should be established. 

The prospects for IRCN’s future after 2026 are very uncertain. IRCN must continue its efforts to 
establish a long-term commitment of support for IRCN and to secure permanent faculty positions 
for its senior researchers. 

The University of Tokyo should clarify the content of the support it plans to provide IRCN, 
particularly the number of tenured PI positions to be secured for the center. Plans for the new 
IRCN building and long-term funding should be implemented. 

 

7-1. Advancing the Establishment of the Center 
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Novel AI based on Principles of Brain Development 
An essential aspect of the neural networks in the brain is that they are shaped by both genes and 
environment in a dynamic manner with critical timing windows. Current AI is based on a static multi-
layered deep machine learning architecture but this standard is expected to be complemented or 
even surpassed by more powerful or flexible algorithms in the near future and under development 
at IRCN computational labs that draw upon novel top-down computational formats such as 
dynamical systems, reservoir computing, next-generation Ising machines, reward/punishment 
reinforcement learning, predictive coding, and various generative models. In parallel, IRCN 
experimental labs will build computational models incorporating bottom-up developmental and 
physiological neuro-inspired concepts including sequential critical period plasticity, neuronal 
dynamics, synapse proliferation and pruning, excitatory-inhibitory (E:I) neural circuit balance, 
neuromodulation, dopamine-dependent reinforcement learning, predictive coding, top-down 
feedback connections, intrinsic activity, attention and collective behavior. IRCN is now in a unique 
position to merge these top-down and bottom-up models to create novel neuro-inspired AI 
architectures. Such fusion within Team Science reflects areas of strength among the faculty and 
partner network. The goal is to build next-generation AI that mimics HI more accurately while 
conferring resilience to mental illness and overall well-being to the child's brain. By doing so, IRCN 
seeks to leverage the homeodynamic nature of HI with the explore (plasticity)/exploit (stability) 
tradeoff and emotion in the developing brain for a more flexible and generalizable neuromorphic AI.  
 
Establishment of Center Goals for the Next 5 Years 
IRCN planning over the next 5 years is described in Sections 1-4 above. In summary, IRCN is 
committed to advancing Team Science as its main engine for research progress, collaboration, 
interdisciplinary fusion, external partnerships, and concrete benefits to the scientific community and 
society. Team Science will operate in coordination with individual lab goals, projects and 
achievements, with the two research streams expected to bidirectionally converge around the most 
successful findings and avenues of labs or teams. The next stage of team science to be implemented 
in the next two years is deeper integration with AI-oriented algorithms and clinical projects for the 
center's goal of applying principles of brain development to novel human/clinical and AI products.  
 
The most promising results generated by Team Science and individual labs will accrue further 
resources from the center related to internationalization, external funding grant application support, 
sustainability partnerships, and public domestic and international outreach. IRCN's global partner 
network will be an essential bridge between internal team science fusion and additional projects 
that require personnel or methods that exceed IRCN's capacity. Within 5 years, IRCN Team Science 
is expected to expand to international and industrial collaborations. Like the Teams, IRCN Core 
Facilities will undergo annual update to facilitate the center's most promising strategic research.  
 
The initial group of published team science results expected in the next few years will help IRCN 
management to develop more concrete timelines for progress toward center sustainability. 
Considering the uncertain timing of published research results due to the COVID-19 pandemic, IRCN 
will carefully assess Team Science progress over the next year and adjust project trajectories. 
Likewise, current negotiations with prospective external sponsors are expected to resolve by 2023. 
At that time, an IRCN long-term road map and timeline will be provided to the Working Group. 
 
To achieve these ambitious goals, the Director will lead IRCN through his physical presence in the 
Faculty of Medicine Building #1 on the Hongo Campus once the pandemic allows safe travel and 
living in Japan. While the global pandemic in 2021 has established remote work as an efficient new normal 
mode of work, and many virtual technologies and mechanisms will allow efficient communication and 
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community-building online, IRCN recognizes the critical value of direct human interactions in the scientific and 
physical center mission, as research on the development of human social intelligence has shown. Therefore, 
while also leading the Boston Satellite, the Director will alternate stays in Japan once restrictions are fully lifted. 
 
7-2. Host Institution’s Concrete Action Plan 
 
A New IRCN Building and Faculty Commitments 
In 2021, UTokyo committed to working toward the goal of permanent installation of IRCN in the 
university's academic and research ecosystem. A statement in “UTokyo Compass,” the manifesto 
document of university executive management indicates that UTokyo will “…facilitate the activities 
of research hubs such as IRCN" … " [and they] will be transformed into permanent institutions,” 
including plans for a new building on the current site of the Faculty of Medicine Building #1. 
Permanent membership of IRCN in the university is also articulated in UTokyo’s 4th Mid-Term Target 
Plan to be submitted to the Ministry of Education in 2022. In parallel, UTokyo has decided to support 
the salaries of two current PIs with the President’s budget in 2022 and onward. 
 
Working Group and Progress on Long-term Funding  
In addition, the UTokyo has also set up an Executive Working Group, chaired by former Executive 
Vice President and Distinguished Prof. Kohei Miyazono, to develop long-range plans for integrating 
IRCN as part of UTokyo’s ecosystem. IRCN has already successfully acquired large-scale government 
funding, leading Gakujyutu Henkaku A (“iPlasticity”) and Moonshot (“disease prediction”) projects 
under DDs Kano and Aihara, respectively. The “Sustainability Office” will continue to seek domestic 
and foreign funding, as well as Social Collaboration Partnerships with companies (e.g. Daikin, 
Softbank, Toyota Central R&D Labs, NTTRI) and venture capital entrepreneurs. Philanthropic funds 
will be sought to sustain further trainee globalization activities. These efforts led by the Executive 
Working Group will integrate with the development and execution of UTokyo's long-term strategy. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
IRCN Graduate Program in Collaboration with UTokyo 
An important component of center sustainability planning is how to instantiate graduate 
student education of the center's unique constellation of values, research foci, 
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interdisciplinary fusion ethos, and translational development for society. So far, IRCN 
has successfully involved its non-school-affiliated faculty in graduate teaching in various 
schools and programs.  
 
For example, IRCN continued its membership in the MEXT WISE Graduate Program 
‘Forefront of Physics and Mathematics Program to Drive Transformation’ based in the 
Graduate School of Science, and non-tenured IRCN PIs organized and taught FoPM 
courses including “21st Century Biology for Mathematicians and Physicists”, “Scientific 
Writing, Publishing, and Communication” and “Introductory Course for Neuroscience 
and Neural Computation”. Through these programs, 14 PIs are eligible to give lecture 
courses in Graduate Schools across UTokyo. Similarly, 6 of 17 non-PI academic 
scientists at or above the Lecturer or Associate Professor rank are providing lectures or 
supervising graduate students. Since IRCN is currently set up as a research institute 
supported by a fixed-term external budget (WPI fund), some of its PIs are not affiliated 
with any school and are not eligible for supervising thesis work by graduate students in 
doctoral courses in existing schools nor in a putative IRCN graduate program. This will 
be one of the subjects to be examined by the executive working group under the 
President of UTokyo as it develops a road map for IRCN to become a permanent center 
within the university's academic and research ecosystem. 
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Appendix 1 FY 2021 List of Center’s Research Results and Main 
Awards 
 
1. Refereed Papers 
- List only the Center’s papers published in 2021. (Note: The list should be for the calendar year, not the fiscal year.) 
(1) Divide the papers into two categories, A and B. 

A. WPI papers 
List papers whose author(s) can be identified as affiliated with the WPI program (e.g., that state “WPI” and the name of the WPI 
center (WPI-center name)). (Not including papers in which the names of persons affiliated with the WPI program are contained only 
in acknowledgements.)  

B. WPI-related papers 
List papers related to the WPI program but whose authors are not noted in the institutional affiliations as WPI affiliated. (Including 
papers whose acknowledgements contain the names of researchers affiliated with the WPI program.) 
 

 
Note: On 14 December 2011, the Basic Research Promotion Division in MEXT’s Research Promotion Bureau circulated an instruction 
requiring paper authors to include the name or abbreviation of their WPI center among their institutional affiliations. From 2012, the 
authors’ affiliations must be clearly noted. 

 
(2) Method of listing paper  

- List only refereed papers. Divide them into categories (e.g., original articles, reviews, proceedings).  
- For each, write the author name(s); year of publication; journal name, volume, page(s), and article title. Any listing order may be used 
as long as format is consistent. (The names of the center researchers do not need to be underlined.) 

- If a paper has many authors (say, more than 10), all of their names do not need to be listed. 
- Assign a serial number to each paper to be used to identify it throughout the report. 
- If the papers are written in languages other than English, underline their serial numbers. 
- Order of Listing 

A. WPI papers 
1. Original articles 
2. Review articles 
3. Proceedings 
4. Other English articles 

 
B. WPI-related papers 

1. Original articles 
2. Review articles 
3. Proceedings 
4. Other English articles 
 

 
(3) Submission of electronic data 

- In addition to the above, provide a .csv file output from the Web of Science (e.g.) or other database giving the paper’s raw data including 
Document ID. (Note: the Document ID is assigned by paper database.) 

- These files do not need to be divided into paper categories. 
 
(4) Use in assessments 

- The lists of papers will be used in assessing the state of WPI project’s progress. 
- They will be used as reference in analyzing the trends and whole states of research in the said WPI center, not to evaluate individual 

researcher performance.  
- The special characteristics of each research domain will be considered when conducting assessments.  

 
(5) Additional documents 

- After all documents, including these paper listings, showing the state of research progress have been submitted, additional documents 
may be requested. 

 
 
*In the order of; author name(s), article title, journal name, volume, page(s), year of publication, DOI number, PMID etc(if any). 
 
A. WPI papers 
(1) Original articles 
1. Hsiao YT, Wu CT, Tsai CF, Liu YH, Trinh TT, Lee CY., EEG-Based Classification Between Individuals with Mild Cognitive Impairment and 

Healthy Controls Using Conformal Kernel-Based Fuzzy Support Vector Machine, International Journal of Fuzzy Systems, 23, 2432-2448, 
2021, 10.1007/s40815-021-01186-8 

2. Yamashita H, Suzuki H, Aihara K., Accelerating numerical simulation of continuous-time Boolean satisfiability solver using discrete gradient, 
Commun. Nonlinear Sci. Numer. Simul., 102, 105908, 2021, 10.1016/j.cnsns.2021.105908 

3. Koike S, Tanaka SC, Okada T, Aso T, Yamashita A, Yamashita O, Asano M, Maikusa N, Morita K, Okada N, Fukunaga M, Uematsu A, Togo 
H, Miyazaki A, Murata K, Urushibata Y, Autio J, Ose T, Yoshimoto J, Araki T, Glasser MF, van Essen DC, Maruyama M, Sadato N, Kawato 
M, Kasai K, Okamoto Y, Hanakawa T, Hayashi T., Brain/MINDS Beyond Human Brain MRI Group: Brain/MINDS Beyond Human Brain MRI 
Project: A protocol for multi-level harmonization across brain disorders throughout the lifespan., NeuroImage Clin, 30, 102600, 2021,  
10.1016/j.nicl.2021.102600 

4. Liu R, Zhong J, Hong R, Chen E, Aihara K, Chen P, Chen L., Predicting local COVID-19 outbreaks and infectious disease epidemics based 
on landscape network entropy, Sci.Bull., 66(22), 2265-2270, 2021, 10.1016/j.scib.2021.03.022 

5. Okuno S, Ikeuchi K, Aihara K., Practical data‐driven flood forecasting based on dynamical systems theory, Water Resour. Res., 57(3), 
e2020WR028427, 2021, 10.1029/2020WR028427 

6. Sakemi Y, Morino K, Morie T, Aihara K., A supervised learning algorithm for multilayer spiking neural networks based on temporal coding 
toward energy-efficient VLSI processor design, IEEE Trans.Neural Networks Learn. Syst.,1-15, 2021, 10.1109/TNNLS.2021.3095068 
(2021--7) 
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247. Valdes V, Berens AE, Nelson CA 3rd. Socioeconomic and psychological correlates of postpartum depression at 6 months in Dhaka, 
Bangladesh. Int J Psychol. 2021 Oct;56(5):729-738. doi: 10.1002/ijop.12735.  

248. Colich NL, Sheridan MA, Humphreys KL, Wade M, Tibu F, Nelson CA, Zeanah CH, Fox NA, McLaughlin KA. Heightened sensitivity to the 
caregiving environment during adolescence: implications for recovery following early-life adversity. J Child Psychol Psychiatry. 2021 
Aug;62(8):10.1111/jcpp.13347. doi: 10.1111/jcpp.13347.  

249. Quillen LJ, Borstelmann NA, Stanton KE, Nelson CA, Chien SA, Bowers SM, Swift CL, Gonzalez Y, Yi SM, Park EM. Addressing the needs 
of parents with advanced cancer: Attitudes, practice behaviors, and training experiences of oncology social workers. Palliat Support Care. 
2021 Jun;19(3):329-334. doi:10.1017/S1478951520001005.  

250. Pierce LJ, Reilly E, Nelson CA. Associations Between Maternal Stress, Early Language Behaviors, and Infant Electroencephalography 
During the First Year of Life. J Child Lang. 2021 Jul;48(4):737-764. doi: 10.1017/S0305000920000501. 

 
(2) Review articles 
251. Mazuka R. A Hybrid Approach to Infant-Directed Speech. In G Martohardjono & S Flynn (Eds), Language in Development: A Crosslinguistic 

Perspective, "The MIT Press(ISBN: 978-0262542005), 181-202, 2021, 10.1111/cogs.12946 
252. Minami Y., Yuan Y., Ueda H.R, Towards organism-level systems biology by next-generation genetics and whole-organ cell profiling., 

Biophys, 13, 1113-1126, 2021, 007/s12551-021-00859-w 
253. Kashiwagi, Y., Okabe, S, Imaging of spine synapses using super-resolution microscopy, Anatomical Science International, 83, 1563-1601, 

2021, 10.1007/s12565-021-00603-0 
254. Yim,W.W., Mizushima N, Autophagosome maturation stymied by SARS-CoV-2, Dev. Cell, 56, 400-402, 2021, 

10.1016/j.devcel.2021.02.002 
255. Mizushima, N., White E, Rubinsztein DC, Breakthroughs and bottlenecks in autophagy research., Trends Mol. Med, 11, S1471-

4914(21)00179-9, 2021, 10.1016/j.molmed.2021.06.012 
256. Quaglio G, Toia P, Moser EI, Karapiperis T, Amunts K, Okabe S, Poo MM, Rah JC, Koninck Y, Ngai J, Richards L, Bjaalie JG, The 

International Brain Initiative: enabling collaborative science., Lancet Neurology, 20, 985-986, 2021, 10.1016/S1474-4422(21)00389-6 
257. Richardson D.S., Guan W., Matsumoto K., Pan C., Chung K., Ertürk A., Ueda H.R., Lichtman J.W, TISSUE CLEARING., Nat. Rev. Methods 

Primers, 1, 84, 2021, 10.1038/s43586-021-00080-9 
258. Klionsky D.J., et al, Guidelines for the use and interpretation of assays for monitoring autophagy (4th edition)., Autophagy, 17, 1-382, 

2021, 10.1080/15548627.2020.1797280 
259. Morishita, H., Kanda, Y., *Mizushima, N, No air without autophagy: autophagy is important for lung and swim bladder inflation., Autophagy, 

17(4), 1040-1041, 2021, 10.1080/15548627.2021.1885148 
260. Schultz, S.W., Agudo-Canalejo, J., Chino, H., Migliano, S., Saito, C., Koyama-Honda, I., Stenmark, H., Brech, A., Mizushima, N., *Knorr, 

R. L., *May, A.I, Should I bend or should I grow: the mechanisms of droplet-mediated autophagosome formation., Autophagy, 17, 1046-
1048, 2021, 10.1080/15548627.2021.1887548 

261. *Morishita, H., Eguchi, T., *Mizushima, N, A new insight into the lens: cytosolic PLAAT phospholipases degrade organelles to make the 
lens transparent., Autophagy, 17, 2645-2647, 2021, 10.1080/15548627.2021.1950372 

262. Obashi, K, Taraska, J. W., Okabe, S, The role of molecular diffusion within dendritic spines in synaptic function., Journal of General 
Physiology, 153, e202012814, 2021, 10.1085/jgp.202012814 

263. Hashimoto A, Sugiura K, Hoshino A, Impact of exosome-mediated feto-maternal interactions on pregnancy maintenance and development 
of obstetric complications., The Journal of Biochemistry, 169, 163-171, 2021, 10.1093/jb/mvaa137 

264. Zhang, S., Hama, Y., *Mizushima, N, The evolution of autophagy proteins: diversification in eukaryotes and potential ancestors in 
prokaryotes., J. Cell. Sci, 134, jcs233742, 2021, 10.1242/jcs.233742 

265. Hama, Y., Zhang, S., *Mizushima, N, ZZ domains keep cytosol to vacuole delivery whiZZing along., EMBO J, 25, e108777, 2021, 
10.15252/embj.2021108777 

266. Klionsky, D.J., Petroni, G., Amaravadi, R.K., Baehrecke, E.H., Ballabio, A., Boya, P., Bravo-San Pedro, J.M., Cadwell, K., Cecconi, F., Choi, 
A.M.K., Choi, M.E., Chu, C.T., Codogno, P., Colombo, M.I., Cuervo, A.M., Deretic, V., Dikic, I., Elazar, Z., Eskelinen, E.L., Fimia, G.M., 
Gewirtz, D.A., Green, D.R., Hansen, M., Jäättelä, M., Johansen, T., Juhász, G., Karantza, V., Kraft, C., Kroemer, G., Ktistakis, N.T., Kumar, 
S., Lopez-Otin, C., Macleod, K.F., Madeo, F., Martinez, J., Meléndez, A., Mizushima, N., Münz, C., Penninger, J.M., Perera, R.M., Piacentini, 
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M., Reggiori, F., Rubinsztein, D.C., Ryan, K.M., Sadoshima, J., Santambrogio, L., Scorrano, L., Simon, H.U., Simon, A.K., Simonsen, A., 
Stolz, A., Tavernarakis, N., Tooze, S.A., Yoshimori, T., Yuan, J., Yue, Z., Zhong, Q., *Galluzzi, L., *Pietrocola, F, Autophagy in major 
human diseases., EMBO J, 40, e108863, 2021, 10.15252/embj.202110886 

267. Yamamoto, Y., *Mizushima, N, Autophagy and Ciliogenesis., JMA J, 15, 207-215 , 2021, 10.31662/jmaj.2021-0090 
268. Morris K, Nami M, Bolanos JF, Lobo MA, Sadri-Naini M, Fiallos J, Sanchez GE, Bustos T, Chintam N, Amaya M, Strand SE, Mayuku-Dore 

A, Sakibova I, Biso GMN, DeFilippis A, Bravo D, Tarhan N, Claussen C, Mercado A, Braun S, Yuge L, Okabe S, Taghizadeh-Hesary F, 
Kotliar K, Sadowsky C, Chandra PS, Tripathi M, Katsaros V, Mehling B, Noroozian M, Abbasioun K, Amirjamshidi A, Hossein-Zadeh GA, 
Naraghi F, Barzegar M, Asadi-Pooya AA, Sahab-Negah S, Sadeghian S, Fahnestock M, Dilbaz N, Hussain N, Mari Z, Thatcher RW, Sipple 
D, Sidhu K, Chopra D, Costa F, Spena G, Berger T, Zelinsky D, Wheeler CJ, Ashford JW, Schulte R, Nezami MA, Kloor H, Filler A, Eliashiv 
DS, Sinha D, DeSalles AAF, Sadanand V, Suchkov S, Green K, Metin B, Hariri R, Cormier J, Yamamoto V, Kateb B, Neuroscience20 
(BRAIN20, SPINE20, and MENTAL20) Health Initiative: A Global Consortium Addressing the Human and Economic Burden of Brain, Spine, 
and Mental Disorders Through Neurotech Innovations and Policies, Journal of Alzheimer's Disease, 83, 1563-1601, 2021, 10.3233/JAD-
215190 

269. Endo M, Maruoka H, Okabe S, Advanced technologies for local neural circuits in the cerebral cortex., Frontiers in Neuroanatomy, 15, 
757499, 2021, 10.3389/fnana.2021.757499 

270. Uchigashima M, Cheung A, Futai K, A Circuit-Specific Synapse Organizer That Shapes Normal Function and Autism Spectrum Disorder-
Associated Dysfunction., Front Mol Neurosci, 14, 749164, 2021, 10.3389/fnmol.2021.749164 

271. Gervain J, Christphe A, Mazuka R. Prosodic bootstrapping. In C. Gussenhoven & A. Chen (Eds.), The Oxford Handbook of Language 
Prosody, Oxford University Press (ISBN: 978-0198832232), 2021, N/A 

 
(3) Proceedings 
272. Kashima T, Hataya R, Nakayama H, Visualizing Association in Exemplar-based Classification, 46th IEEE International Conference on 

Acoustics, Speech, and Signal Processing (ICASSP), 1780-1784, 2021, 10.1109/ICASSP39728.2021.9413574 
273. Katsumata K, Nakayama H, Semantic Image Synthesis from Inaccurate and Coarse Masks, IEEE International Conference on Acoustics, 

Speech, and Signal Processing (ICASSP), 2285-2289, 2021, 10.1109/ICASSP39728.2021.9414521 
274. Takumi Takada, Yoshiyuki Ohmura, and Yasuo Kuniyoshi, Unsupervised Learning of Shape-invariant Lie Group Transformer by Embedding 

Ordinary Differential Equation, 2021 IEEE International Conference on Development and Learning (ICDL). IEEE, Beijing, China, Aug 23-
26,2021, 2021, 10.1109/ICDL49984.2021.9515615 

275. Xu Y, Nakayama H, DCT-based Fast Spectral Convolution for Deep Convolutional Neural Networks, International Joint Conference on 
Neural Networks (IJCNN), 1-8, 2021, 10.1109/IJCNN52387.2021.9534135 

276. Heecheol Kim, Yoshiyuki Ohmura, Yasuo Kuniyoshi, Transformer-based deep imitation learning for dual-arm robot manipulation, EEE/RSJ 
International Conference on Intelligent Robots and Systems (IROS2021), 2021, 10.1109/IROS51168.2021.9636301 

277. Takayuki Komatsu, Yoshiyuki Ohmura, and Yasuo Kuniyoshi, Unsupervised Temporal Segmentation Using Models That Discriminate 
Between Demonstrations and Unintentional Actions, 2021 IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS) 
ThCT5.6, Sep 30, 2021, 2021, 10.1109/IROS51168.2021.9636688 

278. Wang S, Nakayama H, Stochastic Observation Prediction for Efficient Reinforcement Learning in Robotics, 4th IEEE International 
Conference on Multimedia Information Processing and Retrieval (MIPR), 131-137, 2021, 10.1109/MIPR51284.2021.00027 

279. Ryota Morimoto, Satochi Nishikawa, Ryuma Niiyama, Yasuo Kuniyoshi, Model-Free Reinforcement Learning with Ensemble for a Soft 
Continuum Robot Arm, 2021 IEEE International Conference on Soft Robotics (RoboSoft 2021), online, April 14, 2021, 141-148, 2021, 
10.1109/RoboSoft51838.2021.9479340 

280. Tomoya Kimura, Ryuma Niiyama, Yasuo Kuniyoshi:, Modularized genotype combination to design multiobjective soft-bodied robots, IEEE 
International Conference on Soft Robotics (Robosoft),  online, April 14, 2021, 295–301, 2021, 10.1109/RoboSoft51838.2021.9479428 

281. Hiroki Noda, Satoshi Nishikawa, Ryuma Niiyama, and Yasuo Kuniyoshi, Competitive physical interaction by reinforcement learning agents 
using intention estimation, 2021 IEEE International Conference on Robot and Human Interactive Communication (RO-MAN 2021) 
TuP2T4.4, Aug 10,2021, 2021, 10.1109/RO-MAN50785.2021.9515411 

282. Yuhu Liu, Satoshi Nishikawa, Young ah Seong, Ryuma Niiyama and Yasuo Kuniyoshi, ThermoCaress: A Wearable Haptic Device with 
Illusory Moving Thermal Stimulation, 2021 CHI Conference on Human Factors in Computing Systems (CHI ’21), Yokohama, May 8-13, 
2021, 2021, 10.1145/3411764.3445777 

283. Zdenek J, Nakayama H, JokerGAN: Memory-Efficient Model for Handwritten Text Generation with Text Line Awareness, 29th ACM 
International Conference on Multimedia (ACMMM), 5655-5663, 2021, 10.1145/3474085.3475713 

284. Yuta Horii, Katsuma Inoue, Satoshi Nishikawa, Kohei Nakajima, Ryuma Niiyama, Yasuo Kuniyoshi, Physical reservoir computing in a soft 
swimming robot, International Conference on Artificial Life (ALIFE), online, Jul 19,2021, 1–9 (92), 2021, 10.1162/isal_a_00426 

285. Xie Z, Sato I, Sugiyama M., A diffusion theory for deep learning dynamics: Stochastic gradient descent exponentially favors flat minima, 
Proceedings of Ninth International Conference on Learning Representations (ICLR2021), online, May 4-8, 2021, 28 pages, 2021, 査読あ
り 

286. Kento Sekiya, Yoshiyuki Ohmura, Yasuo Kuniyoshi, Learning to grasp multiple objects with a robot hand using tactile information, 第26
回ロボティクスシンポジア講演論文集, 239-244, 2021, 査読あり 

287. Chen H, Huang Y, Takamura H, Nakayama H, Commonsense Knowledge Aware Concept Selection for Diverse and Informative Visual 
Storytelling, 35th AAAI Conference on Artificial Intelligence (AAAI), 999-1008, 2021, 査読あり 

288. Chen H, Shu R, Takamura H, Nakayama H, GraphPlan: Story Generation by Planning with Event Graph, 14th International Conference on 
Natural Language Generation (INLG),  377-386, 2021, 査読あり 

289. Charoenphakdee N, Cui Z, Zhang Y, Sugiyama M., Classification with rejection based on cost-sensitive classification, Proceedings of 38th 
International Conference on Machine Learning (ICML2021), online, Jul. 18-24, 2021, 1507-1517, 査読ありISSN:2640-3498" 

290. Xie Z, Yuan L, Zhu Z, Sugiyama M., Positive-negative momentum: Manipulating stochastic gradient noise to improve generalization, 
Proceedings of 38th International Conference on Machine Learning (ICML2021), online, Jul. 18-24, 2021, 11448-11458, 2021, "査読あり 
ISSN:2640-3498" 

291. Hirose Y, Mazuka R, Developmental changes in the interpretation of an ambiguous structure and an ambiguous prosodic cue in Japanese 
International Symposium on Issues in Japanese Psycholinguistics from Comparative Perspectives, 11-13, 2021, 招待（査読なし） 
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292. Mazuka R, Taking cross-linguistic differences seriously in language development research: Acquisition of the Japanese sound system 
International Symposium on Issues in Japanese Psycholinguistics from Comparative Perspectives, 12-14, 2021, 招待（査読なし） 

 
(4) Other English articles 
293. Daikoku T., Discovering the Neuroanatomical Correlates of Music with Machine Learning. Handbook of Artificial Intelligence for Music. 

Part 1. Miranda E R (Eds.), Springer Nature (ISBN: 978-3-030-72115-2), 2021, N/A 
294. Danev R. Practical considerations: defocus, stigmation, coma-free illumination, and phase plates. In: Glaeser RM, Nogales E, Chiu W, 

editors, Single-particle Cryo-EM of Biological Macromolecules, IOP Publishing, 2021, 10.1088/978-0-7503-3039-8 
295. Gervain J, Christphe A, Mazuka R. Prosodic bootstrapping. In C. Gussenhoven & A. Chen (Eds.), The Oxford Handbook of Language 

Prosody, Oxford University Press (ISBN: 978-0198832232), 2021, N/A 
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2. Invited Lectures, Plenary Addresses (etc.) at International Conferences and International 
Research Meetings 

- List up to 10 main presentations during FY 2021 in order from most recent. 
- For each, write the date(s), lecturer/presenter’s name, presentation title, and conference name. 

 

Date 
(dd.mm.yyyy) 

Lecturer/Presenter's 
name Presentation title Conference name 

18.03.2022 Haruo Kasai Mechanical interactions of 
dendritic-spine synapses. 

JST-CREST "Opt Bio" / IIIS Joint 
Symposium (Sendai and Zoom). 

16.03.2022 Yoko Yazaki-Sugiyama 

Variable axon connectivity of 
song memory ensembles in 
developmental zebra finch 
song learning 

International Symposium on 
Development and Plasticity of 
Neural Systems 

19.02.2022 Takao Hensch Re-configuring and repairing 
impacted brain circuits AAAS Conference 

10.02.2022 Yukiko Gotoh  
The embryonic root of adult 
subventricular neural stem 
cells 

Lecture Series, Centre for 
Developmental Neurobiology, King's 
College London 

17.12.2021 Yasushi Okada  

Live cell imaging technologies 
for single-cell analysis – How 
can imaging meets 
genomics? 

Pacifichem 2021 

01.12.2021 Mingbo Cai Learning internal models of 
the world: brain and machine 

The 21st workshop on Mechanism 
of Brain and Mind 

22.11.2021 Masashi Sugiyama 
Towards robust and reliable 
machine learning  (Invited 
talk) 

The 7.5th International Symposium 
on Dialogue for Global Innovation 

25.10.2021 Kazuyuki Aihara 

Data Analysis on Critical 
Transitions in Complex 
Systems and its Application 
to Early Precision Medicine 

Critical Transitions in Complex 
Systems 

22.08.2021 Takamitsu Watanabe 

Global and local brain 
dynamics underlying typical 
and atypical human 
intelligence.  

IEEE ICDL 2021. 

10.08.2021 Yukie Nagai Robots as Mirrors of Human 
Cognition (Keynote talk) 

The 30th IEEE International 
Conference on Robot and Human 
Interactive Communication 

 
  



Appendix 1 

The University of Tokyo -15 
IRCN 

 
 

3. Major Awards 
- List up to 10 main awards received during FY 2021 in order from the most recent. 
- For each, write the date issued, the recipient’s name, and the name of award. 
- In case of multiple recipients, underline those affiliated with the center. 

 
Date 

(dd.mm.yyyy) Recipient's name Name of award 

14.03.2022 Haruo Kasai Imperial prize and Japan academy prize 

08.03.2022 Tatsuya Daikoku AIP Challenge Award 2021 (AIP Challenge 
Program, JST) 

03.02.2022 Ayuko Hoshino The 18th JSPS Prize 

19.11.2021 Charles Nelson Jacobs Research Prize (Jacobs Foundation) 

23.09.2021 Kazuyuki Aihara 2021 JNNS (Japanese Neural Network Society) 
Academic Award 

23.08.2021-
26.08.2021 

Takumi Takada, Yoshiyuki Ohmura, 
and Yasuo Kuniyoshi: 

IEEE International Conference on Development 
and Learning (ICDL) 2021 Best Paper Award 

28.07.2021 Masanori Matsuzaki Tsukahara Nakaakira Prize 

14.07.2021 Shinsuke Koike 

The Japanese Society of Biological Psychiatry 
(JSBP) The 8th young resesarchers' Training 
Program Best Encouragement Prize 日本生物学

的精神医学会 第８回若手研究者育成プログラ

ム最優秀奨励賞 
29.04.2021 Noboru Mizushima Medal with Purple Ribbon 

14.04.2021 Ayuko Hoshino 

The Young Scientist Prize of the Commendation 
for Science and Technology by the Minister of 
Education, Culture, Sports, Science and 
Technology 
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NOTE: 
*Underline names of principal investigators who belong to an overseas research institution.

*Enter the host institution name and the center name in the footer.

Name Age
Affiliation

(Position title, department,
organization)

Academic
degree,
specialty

Effort (%)* Starting date of
project participation

Status of project participation
(Describe in concrete terms)

Contributions by PIs from overseas
research institutions

Center Director

Takao Kurt
Hensch*

55

Director, Project Professor,
International Research Center
for Neurointelligence, The
University of Tokyo Institutes
for Advanced Study

Ph.D.
Neurophysio
logy

80 2017-10-01

Communicates often by 20
emails or more per day, and
multiple weekly video
conferences. Cannot enter
Japan in 2021-2022 due to the
coronavirus pandemic, but stays
at the Boston Children’s
Hospital IRCN Satellite, and
promotes IRCN's interests at
universities, research
institutions, and academic
societies around the world

manages and directs center
operations

Appendix 2   FY 2021 List of Principal Investigators

*In the case of researcher(s) not listed in the latest report, attach a “Biographical Sketch of a New Principal Investigator”(Appendix 2a).

Principal Investigators  Total: 18<Results at the end of FY2021>

The Univesity of Tokyo  -1 IRCN
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Masanobu Kano* 64

Deputy Director, International
Research Center for
Neurointelligence, The
University of Tokyo Institutes
for Advanced Study
Professor, Department of
Neurophysiology, Division of
Functional Biology, Graduate
School of Medicine, The
University of Tokyo

M.D. &
Ph.D.
Neurophysio
logy

80 2017-10-01

Stays at the center and
participates in the center's
activities as Deputy Director
and an Executive Board
member

Kazuo Emoto* 53

Deputy Director, International
Research Center for
Neurointelligence,The
University of Tokyo Institutes
for Advanced Study
Professor, Department of
Biological Sciences, Graduate
School of Science, The
University of Tokyo

Ph.D.
Neural
Network

80 2017-10-01

Stays at the Graduate School of
Science next to the center
building, and participates in the
center's activities as Deputy
Director and an Executive Board
member

Kazuyuki Aihara* 67

Deputy Director, International
Research Center for
Neurointelligence,The
University of Tokyo Institutes
for Advanced Study
University Professor, The
University of Tokyo

Ph.D.
Biological
Information
Systems

80 2017-10-01

Stays at the Center and
participates in the center's
activities as Deputy Director
and an Executive Board
member

Haruo Kasai* 65

Professor, Center for Disease
Biology and Integrative
Medicine, Graduate School of
Medicine, The University of
Tokyo

MD & PhD
Neurophysio
logy

80 2017-10-01

usually stays at center and
participates in the center's
activities as a Steering Comittee
member

The Univesity of Tokyo  -2 IRCN
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Kiyoto Kasai* 51

Professor, Department of
Neuropsychiatry, Graduate
School of Medicine, The
University of Tokyo

MD & PhD
Neuroimaging
and Early
Intervention
for
Schizophrenia

80 2017-10-01

Stays at the center and
participates in the center's
activities as a Steering Comittee
member

Kenichi Ohki* 50

Professor, Department of
Integrative Physiology, Division
of Functional Biology, Graduate
School of Medicine, The
University of Tokyo

M.D. &
Ph.D.
Neuroscienc
e

80 2017-10-01

Stays at the center and
participates in the center's
activities as a Steering Comittee
member

Arthur Konnerth* 68
Director, Institute of
Neuroscience, Technical
University of Munich

M.D. &
Ph.D.
Neurophysio
logy

50 2017-10-01
Joined 1st IRCN RETREAT and
regularly communicates by
email.

Yukiko Gotoh* 57

Professor, Department of
Pharmaceutical Sciences,
Graduate School of
Pharmaceutical Sciences, The
University of Tokyo

Ph.D.
Neural Stem
Cells

80 2017-10-01

Stays at the Graduate School of
Pharmaceutical Sciences and
participates in the center's
activities

Yasushi Okada* 53

Professor, Department of
Physics, Graduate School of
Science, The University of
Tokyo

M.D. &
Ph.D.
Bioimaging

32 2017-10-01
Stays at the Graduate School of
Science and participates in the
center's activities

Shoji Takeuchi* 49

Professor, Department of
Mechanical and Biofunctional
Systems, Institute of Industrial
Science, The University of
Tokyo

Ph.D.
Biohybrid
Systems

80 2017-10-01

Stays at the Institute of
Industrial Science and
participates in the center's
activities

The Univesity of Tokyo  -3 IRCN
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Masashi
Sugiyama* 47

Professor, Department of
Complexity Science and
Engineering, Graduate School
of Frontier Sciences, The
University of Tokyo

Ph.D.
Statistical
Machine
Learning

16 2017-10-01

Stays at the Graduate School of
Frontier Sciences and
participates in the center's
activities

Takamitsu
Watanabe 40

Associate
Professor,International
Research Center for
Neurointelligence,The
University of Tokyo Institutes
for Advanced Study

MD & PhD
Cognitive
Neuroscienc
e

100 2020-04-01
Stays at the center and
participates in the center's
activities

Yoko Yazaki-
Sugiyama 50

Project Associate
Professor,International
Research Center for
Neurointelligence,The
University of Tokyo Institutes
for Advanced Study

Ph.D.
Biological
Science

80 2018-04-01
Stays at the center and
participates in the center's
activities

Yukie Nagai 47

Project Professor,International
Research Center for
Neurointelligence,The
University of Tokyo Institutes
for Advanced Study

Ph.D.
Engineering 100 2019-04-01

Stays at the center and
participates in the center's
activities

Sho Tsuji 37

Assistant
Professor,International
Research Center for
Neurointelligence,The
University of Tokyo Institutes
for Advanced Study

Ph.D.
Psycholingui
stics

100 2019-04-01
Stays at the center and
participates in the center's
activities

Zenas C. Chao 46

Associate
Professor,International
Research Center for
Neurointelligence,The
University of Tokyo Institutes
for Advanced Study

Ph.D.
Biomedical
Engineering

100 2019-09-01
Stays at the center and
participates in the center's
activities

The Univesity of Tokyo  -4 IRCN
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Mingbo Cai 36

Assistant
Professor,International
Research Center for
Neurointelligence,The
University of Tokyo Institutes
for Advanced Study

Ph.D.
Neuroscienc
e

100 2019-12-01
Stays at the center and
participates in the center's
activities

*Percentage of time that the principal investigator devotes to working for the center vis-à-vis his/her total working hours.

The Univesity of Tokyo  -5 IRCN
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Affiliation
(Position title, department, Measures takenReasons

Principal investigators unable to participate in project in FY 2021

Name Starting date of project
participation
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Appendix 2a Biographical Sketch of a New Principal Investigator 
(within 3 pages per person)  

 
 
Does not apply for FY2021 
 
 
Name (Age)  
Affiliation and position    (Position title, department, organization, etc.) 
Academic degree and specialty 
Effort                                            % 
* Percentage of time that the principal investigator devote to working for the center vis-à-vis his/her total 
working hours. 

Research and education history 
Achievements and highlights of past research activities 
Achievements 
(1) International influence * Describe the kind of attributes listed below. 

a) Recipient of international awards  
b) Member of a scholarly academy in a major country 
c) Guest speaker or chair of related international conference and/or director or honorary member of a 

major international academic society in the subject field 
d) Editor of an international academic journal 
e) Peer reviewer for an overseas competitive research program (etc.) 

(2) Receipt of major large-scale competitive funds (over the past 5 years) 
(3) Major publications (Titles of major publications, year of publication, journal 
name, number of citations) 
(4) Others (Other achievements indicative of the PI’s qualification as a top-world 
researcher, if any.) 
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Appendix 3-1  FY 2021 Records of Center Activities 
1. Researchers and center staff, satellites, partner institutions 
1-1. Number of researchers in the “core” established within the host institution 

- Regarding the number of researchers at the Center, fill in the table in Appendix 3-1a. 

Special mention 
- Enter matters warranting special mention, such as concrete plans for achieving the Center’s goals, established schedules for 
employing main researchers, particularly principal investigators. 

- As background to how the Center is working on the global circulation of world’s best brains, give good examples, if any, of how 
career paths are being established for the Center’s researchers; that is, from which top-world research institutions do researchers 
come to the Center and to which research institutions do the Center’s researchers go, and how long are their stays at those 
institutions. 

 
The global circulation of the world’s best brains was prevented worldwide due to strict quarantine and 
travel restrictions for COVID-19. During the pandemic, we have continued to expand Team Science 
trainees with domestic candidates. This offers a unique fusion research experience, as each of them 
must be co-mentored by two PI / AFs in different fields (eg clinical and computational). Once the 
pandemic lifts, we aim to resume internship and exchange programs with our global partners. 
 
 

1-2. Satellites and partner institutions 
- List the satellite and partner institutions in the table below. 
- Indicate newly added and deleted institutions in the “Notes” column. 
- If satellite institutions have been established overseas, describe by satellite the Center’s achievements in coauthored papers and 

researcher exchanges in Appendix 4. 
 
<Satellite institutions> 
Institution name Principal Investigator(s), if any Notes 
Boston Children’s Hospital Takao Kurt Hensch  
   
   
   

 
< Partner institutions> 
Institution name Principal Investigator(s), if any Notes 
The Max Planck Florida Institute 
for Neuroscience  

  

The Agency For Science, 
Technology And Research 
(A*STAR) 

 
 

 

Istituto Italiano di Tecnologia 
(IIT) 

  

RIKEN Center for Advanced 
Intelligence Project (AIP), 
RIKEN Center for Biosystems 
Dynamics Research (BDR) 

Masashi Sugiyama 
 
Yasushi Okada 

 

National Centre Competence in 
Research (NCCR) Synapsy 

  

Edwin O. Reischauer Institute of 
Japanese Studies at Harvard 
University 

Takao Hensch  

Asian Consortium on MRI 
studies on Psychosis  

Kiyoto Kasai  

Okinawa Institute of Science 
and Technology Graduate 
University 

Yoko Yazaki-Sugiyama  

The University of British 
Columbia 

  
 

The Hong Kong University of   
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Science and Technology  
Collège de France   
CIFAR, The Canadian Institute 
for Advanced Research 

Takao Hensch  

Institute of Neuroscience (ION), 
Center for Excellence in Brain 
Science and Intelligence 
Technology, Chinese Academy 
of Sciences 

  

Stockholm University   
KTH Royal Institute of 
Technology 

  

Karolinska Institutet   
Tsinghua University   
Bielefeld University   
École normale supérieure   

 
2. Holding international research meetings 
- Indicate the number of international research conferences or symposiums held in FY2021 and give up to three examples of the most 

representative ones using the table below.  
 

FY 2021: 0 meetings 
Major examples (meeting titles and places held) Number of participants 
 
None From domestic institutions: None 

From overseas institutions: None 
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3.  Diagram of management system 
- Diagram the center’s management system and its position within the host institution in an easily understood manner. 
- If any new changes have been made in the management system from that in the latest “center project” last year, describe them. 

Especially describe any important changes made in such as the center director, administrative director, head of host institution, and 
officer(s) in charge at the host institution (e.g., executive vice president for research). 
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4.  Campus Map 
- Draw a simple map of the campus showing where the main office and principal investigator(s) are located. 
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5.  Securing external research funding* 
External research funding secured in FY2021 
 
Total: 1,397,503,846 yen 
 

- Describe external funding warranting special mention. Include the name and total amount of each grant. 
* External research funding includes “KAKENHI,” funding for “commissioned research projects,” “joint research 

projects,” and for others (donations, etc.) as listed under “Research projects” in Appendix 3-2, Project 
Expenditures. 

 
JSPS Grant-in-Aid for Transformative Research Areas A: 78,500,000 yen 

Grant-in-Aid for Scientific Research on Innovative Areas: 89,051,505 yen 
Grant-in-Aid for Scientific Research A: 6,600,000 yen 
Grant-in-Aid for Scientific Research B: 9,200,000 yen 
Grant-in-Aid for Scientific Research C: 800,000 yen 
Grant-in-Aid for Scientific Research S: 68,100,000 yen  
Grant-in-Aid for Specially Promoted Research: 600,000 yen 
Grant-in-Aid for Young Scientists (Start-up): 1,100,000 yen 
Grant-in-Aid for JSPS Fellows: 1,100,000 yen 

 
MLHW Health and Labor Sciences Research Grant: 2,847,000 yen 
 
JST Moonshot Research and Development Program: 443,200,000 yen 

CREST: 137,350,000 yen 
ACT-X: 3,498,000 yen 
JST-Mirai Program: 111,438,000 yen 
 

AMED Brain/MINDS: 42,000,000 yen 
Brain/MINDS Beyond: 48,000,000 yen 
AMED-CREST: 58,020,900 yen 
Project for Regenerative / Cellular Medicine and Gene Therapies: 39,230,000 yen 
SICORP: 5,130,000 yen 

 
Beyond AI (collaborative research with Softbank): 67,750,000 yen 
 
Collaborative research with Daikin: 57,760,000 yen 
 
Collaborative research with NTT Research: 15,384,615 yen 
 
Others: 110,843,826 yen  
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Researchers and other center staff

* Fill in the number of researchers and other center staff in the table blow.

a) Principal Investigators
（full professors, associate professors or other researchers of comparable standing)

(number of persons)

b) Total members

Number of persons ％ Number of persons ％ Number of persons ％

27 123 70

Overseas
researchers

3 11 45 37 23 33

Female
researchers

4 15 20 16 14 20

14 18 16

Overseas PIs 2 14 4 22 3 19

Female PIs 1 7 4 22 4 25

13 81 40

Overseas
researchers

1 8 20 25 10 25

Female
researchers

3 23 11 14 5 13

0 24 14

Overseas
 postdocs

0 21 88 10 71

Female
postdocs

0 5 21 5 36

0 38 20

3 20 10

30 181 100

The University of Tokyo IRCN

* Describe the final goals for achieving these numbers and dates when they will be achieved described in the last "center project."

Appendix 3-1a  FY 2021 Records of Center Activities

Researchers

At the beginning of
project At the end of FY 2021 Final goal

(March, 2027)

Number of researchers and other center staff

At the beginning of
project At the end of FY 2021 Final goal

(March, 2027)
Researchers from within the

host institution 12 15 14

Research support staffs

Administrative staffs
Total number of people who

form the "core" of the research
center

Other researchers

Postdocs

18 16

Researchers invited from
overseas

Principal investigators

2 2 1

Researchers invited from
other Japanese institutions 0 1 1

Total principal investigators 14
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1) Overall project funding
* In the “Total costs” column, enter the total amount of funding required to implement the project, without dividing it into funding sources.
* In the “Amount covered by WPI funding” column, enter the amount covered by WPI within the total amount.
* In the “Personnel,” “Project activities,” “Travel,” and “Equipment” blocks, the items of the "Details" culumn may be changed to coincide with the project’s actual content.

(Million yens)

Cost items Total costs
Amount covered

by WPI
funding*3 0

Center director and administrative director 49 49
Principal investigators (no. of persons):17 173 28
Other researchers (no. of persons):18 161 161(24) 0
Research support staff (no. of persons):11 54 54(12) Establishing new facilities 0
Administrative staff (no. of persons):22 156 77 (Number of facilities:  ,  OO m²)

593 369(36) Repairing facilities 0
Gratuities and honoraria paid to invited principal investigators 0 0 (Number of facilities:  ,  OO m²)

 (no. of persons):0 0 0 Others 0
Cost of dispatching scientists (no. of persons):1 0 0 Costs of equipment procured 74
Research startup cost (no. of persons):14 26 26
Cost of satellite organizations (no. of satellite organizations):1 85 85
Cost of international symposiums (no. of symposiums):0 0 0 Others 33
Rental fees for facilities 74 74
Cost of consumables 40 37(16)
Cost of utilities 7 7
Other costs 77 75(32)

309 304(48)
Domestic travel costs 1 1(1)
Overseas travel costs 1 1
Travel and accommodations cost for invited scientists 0 0

(no. of domestic scientists):0 0 0
(no. of overseas scientists):0 0 0

Travel cost for scientists on transfer 0 0
(no. of domestic scientists):2 1 1
(no. of overseas scientists):1 0 0

3 3(1)
Depreciation of buildings 7 7
Depreciation of equipment 125 125(1)

132 132(1)
Project supported by other government subsidies, etc. *1 64 0
KAKENHI 258 0
Commissioned research projects, etc. 888 0
Joint research projects 141 0
Ohers (donations, etc.) 111 0

1462 0
2499 808(86)

The University of Tokyo -1 IRCN

Appendix 3-2    Project Expenditures

Costs (Million yens)

Research projects
(Detail items must be
fixed)

Project activities

Equipment

Personnel

Details
(For Personnel - Equipment please fill in the breakdown of fiscal expenditure,

and the income breakdown for Research projects.)

Subtotal

Subtotal

Subtotal

Subtotal

Subtotal

Travel

Costs of establishing and  maintaining
facilities

WPI grant in FY 2021

*1. Management Expenses Grants (including
Management Enhancements Promotion Expenses (機能強

化経費)), subsidies including National university reform
reinforcement promotion subsidy (国立大学改革強化推進

補助金) etc., indirect funding, and allocations from the
university’s own resources.
*2 When personnel, travel, equipment (etc.) expenses
are covered by KAKENHI or under commissioned research
projects or joint research projects, the amounts should be
entered in the “Research projects” block.
*3.Figures in brackets are carry-over amounts.

Total

*1 運営費交付金（機能強化経費を含む）、国立大学改革強
化推進補助金等の補助金、間接経費、その他大学独自の取

組による学内リソースの配分等による財源

*2 科研費、受託研究費、共同研究費等によって人件費、旅
費、設備備品等費を支出している場合も、その額は「研究プロ
ジェクト費」として計上すること
*3 括弧内は繰り越し分

・fMRI system for brain function
measurement 1set 41
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2) Costs of satellites

(Million yens)

Cost items Total costs Amount covered
by WPI funding

Principal investigators (no. of persons):OO
Other researchers (no. of persons):OO
Research support staff (no. of persons):OO
Administrative staff (no. of persons):OO

0 0
Project activities 85 85
Travel
Equipment
Research projects

85 85

The University of Tokyo -2 IRCN

Subtotal
Subtotal
Subtotal
Subtotal

Total

Subtotal

Details

Personnel
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Appendix 4  FY 2021 Status of Collaboration with Overseas Satellites 
 
1. Coauthored Papers 
- List the refereed papers published in FY 2021 that were coauthored between the center’s researcher(s) in domestic institution(s) (include 

satellite institutions) and overseas satellite institution(s). List them by overseas satellite institution in the below blocks.  
- Transcribe data in same format as in Appendix 1. Italicize the names of authors affiliated with overseas satellite institutions. 
- For reference write the Appendix 1 item number in parentheses after the item number in the blocks below. Let it free, if the paper is 

published in between Jan.-Mar. 2022 and not described in Appendix 1. 
 
Overseas Satellite 1  Boston Children’s Hospital (Total: 6 papers) 
 

1. Sviridova N, Artoni P, Fagiolini M, Hensch TK, Aihara K. Dynamical Characteristics of Wild-Type 
Mouse Spontaneous Pupillary Fluctuations. Annu Int Conf IEEE Eng Med Biol Soc. 2021 
Nov;2021:853-856. doi: 10.1109/EMBC46164.2021.9630747.  

 
2. Emoto K, Hensch TK, Yuzaki M. "Scrap & build" functional circuits: Molecular and cellular basis of 

neural remodeling. Neurosci Res. 2021 Jun;167:1-2. doi: 10.1016/j.neures.2021.04.005.  
 

3. Matsuda YT, Miyamoto H, Joho RH, Hensch TK. Kv3.1 channels regulate the rate of critical period 
plasticity. Neurosci Res. 2021 Jun;167:3-10. doi: 10.1016/j.neures.2021.04.003. Epub 2021 Apr 16.  

 
4. Reh RK, Hensch TK, Werker JF. Distributional learning of speech sound categories is gated by 

sensitive periods. Cognition. 2021 Aug; 213:104653. doi: 10.1016/j.cognition.2021.104653.  
 

5. Zhu Y, Wang MJ, Crawford KM, Ramírez-Tapia JC, Lussier AA, Davis KA, de Leeuw C, Takesian AE; 
Major Depressive Disorder Working Group of the Psychiatric Genomics Consortium, Hensch TK, 
Smoller JW, Dunn EC. Sensitive period-regulating genetic pathways and exposure to adversity shape 
risk for depression. Neuropsychopharmacology. 2022 Jan;47(2):497-506. doi: 10.1038/s41386-021-
01172-6.  

 
6. Benham RS, Choi C, Hodgson NW, Hewage NB, Kastli R, Donahue RJ, Muschamp JW, Engin E, 

Carlezon WA Jr, Hensch TK, Rudolph U. α2-containing γ-aminobutyric acid type A receptors promote 
stress resiliency in male mice. Neuropsychopharmacology. 2021 Nov;46(12):2197-2206. doi: 
10.1038/s41386-021-01144-w. Epub 2021 Aug 18.  
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2. Status of Researcher Exchanges 
- Using the below tables, indicate the number and length of researcher exchanges in FY 2021. Enter by institution and length of 

exchange.  
- Write the number of principal investigator visits in the top of each space and the number of other researchers in the bottom. 
 
Overseas Satellite 1: 
 
<To satellite> 

 Under 1 week From 1 week  
to 1 month 

From 1 month 
 to 3 months 

3 months 
or longer Total 

FY2021 
0 0 0 0 0 

0 0 0 0 0 

 
 
<From satellite> 

 Under 1 week From 1 week  
to 1 month 

From 1 month  
to 3 months 

3 months  
or longer Total 

FY2021 
0 0 0 0 0 

0 0 0 0 0 
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* If researchers have visited/ stayed at the Center, provide information on them in the below table.
* Enter the host institution name and the center name in the footer.

Total:  0

Position title, department,
organization Country

1

2

3

4

5

6

7

8

9

10

Appendix 5   FY 2021 Visit Records of Researchers from Abroad

Name Age

Affiliation
Academic

degree, specialty
Record of research activities

(Awards record, etc.) Time, duration
Summary of activities
during stay at center

(e.g., participation as principal investigator; short-term
stay for joint research; participation in symposium)

The University of Tokyo -1 IRCN
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Appendix 6 FY2021 State of Outreach Activities 
* Fill in the numbers of activities and times held during FY2021 by each activity.  
* Describe the outreach activities in the “6. Others” of Progress Report, including those stated below that warrant special mention. 
 

Activities FY2021 (number of activities, times held) 

PR brochure, pamphlet N.A. 

Lectures, seminars for general public 9 

Teaching, experiments, training for 
elementary, secondary and high school 

students 
10  

Science café 3 

Open houses N.A 

Participating, exhibiting in events 6 

Press releases 12 

Publications of the popular science books 7 

Others（       ） 18 

   
*If there are any rows on activities the center didn’t implement, delete that (those) row(s). If you have any activities other than 

the items stated above, fill in the space between parentheses after “Others” on the bottom with the name of those activities and 
state the numbers of activities and times held in the space on the right. A row of “Others” can be added, if needed. 

 
 

Outreach Activities and Their Results 
List up to three of the Center’s outreach activities carried out in FY 2021 that have contributed to enhancing the brand or recognition 
of your Center and/or the brand of the overall WPI program, and describe its concrete contents and effect in narrative style. (Where 
possible, indicate the results in concrete numbers.)  
 
Examples: 
- As a result of using a new OO press-release method, a OO% increase in media coverage was obtained over the previous year. 
- By holding seminars for the public that include people from industry, requests for joint research were received from companies.  
- We changed our public relations media. As a resulting of using OO to disseminate information, a OO% increase in inquiries from 
researchers was obtained over the previous year.  

- As a result of vigorously carrying out OO outreach activity, ¥OO in external funding was acquired. 
 

１．Fusion of Research and Outreach 
 Miraikan Exhibition and Open Lab 

From 25 March 2021 until 6 March 2022, IRCN hosted a public exhibition "Advancing 'neurointelligence' Brain Observers and 
Creators" at Miraikan, a science museum run by Japan Science and Technology Agency (JST). The exhibition was part of the 
"Visionaries Lab”, a Miraikan’s specially featured project. The exhibition aimed to showcase the fusion of the research of 
human brain and artificial intelligence and provided visitors hands-on experience and opportunities to participate in 
experiments, and in doing so share the joy and excitement of scientific discovery. During the exhibition period, over 150 
thousand people visited the Miraikan. 
Open Lab  
As part of the exhibition, IRCN organized two experiments and a workshop which visitors can participate.  
1. 「文字に色を感じる? 感じない? ～「共感覚」から考える脳の発達」(“Do you sense colors in letters? Understanding 

brain development through Synesthesia”): Between 3 November 2021 and 26 December, Dr. Takao Hensch (Director) 
and Dr. Mingbo Cai (PI) organized experiments for 16 days to provide an opportunity to deepen understanding of 
synesthesia and to know about brain science. 864 people participated in the experiment. 

2. 「子どもは社会環境の中でどうことばを習うの？」(“How do children learn language in a social environment?”)：
Between 7 November 2021 and 25 December 2021, Dr. Sho Tsuji (PI) organized game-formatted experiments for 7 days 
and provided participants to think about what are the important aspects when human learns a language. 66 people 
participated. 

3. カードゲーム型ワークショップ「脳×AIで発想を広げよう」(A workshop using card game: Imagine what combination 
of brain and AI research can bring to our future”) : On 23 February 2022, Dr. Tatsuya Daikoku (Research Fellow) and 
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Dr. Masafumi Kuroda (Research Fellow) organized a workshop to provide participants an opportunity to envision the 
future where research on human brain and artificial intelligence are fully utilized. 15 people participated. 

 
2.  Collaboration with Global Partners and Global Outreach 

 Tokyo Forum 2021 
On 3 December 2021, IRCN organized a specially featured panel session during the Tokyo Forum 2021, an international 
symposium co-organized by the University of Tokyo and Chey Institute of Advanced Studies aimed to provide a meeting place 
of people from all over the world to exchange new knowledge and ideas to tackle global issues and to envision a shared 
future of humanity. Dr. Takao Hensch (Director), Dr. Masamitsu Iino (PI) and Dr. Kiyoto Kasai (PI) organized a panel session 
“The Resilient Brain: Mental Health in Balance with Society and Planet”, inviting renowned scholars such as Dr. Ichiro Kawachi 
(Professor, Harvard T.H. Chan School of Public Health), Dr. Richard Davidson (Founder and Director, Center for Healthy Minds, 
University of Wisconsin-Madison) and Dr. Daphne Bavelier (Professor, University of Geneva). The panel discussion focused 
on resilience, which has been gaining attention recently from the perspectives of neuroscience, psychology, psychiatry, 
preventive medicine, social science, and child development. Tokyo Forum 2021 was held online for two days on 2 and 3 
December, invited a total of more than 40 speakers from across the globe and from variety of sectors and attracted 21,446 
viewers from 112 countries. By participating in this event, IRCN was able to share the cutting-edge knowledge of research 
on human brain to the audience from around the world and effectively promoted the importance of WPI initiative and basic 
science. 

 
3.  General Public Books Published in FY2021 

Books are effective outreach channel to share the excitement of discovery and cutting-edge research. The following books 
were published by the members of the IRCN in FY2021 and contributed significantly in promoting the importance of basic 
research. 
 

 「文系のためのめっちゃやさしい脳」(“Very easy-to-understand brain for the liberal-arts-minded”) 
Haruo Kasai（Principal Investigator） 
Newton Press (Published on 25.03.2022)  

 
 Good vibrations 
Tatsuya Daikoku (Research Fellow) 
(Yukie Nagai Laboratory) 
YAMAHA music media publishing. (ヤマハミュージックエンタテイメントホールディングズ.) (ISBM: 978-4636976816)  
(Published on 24.02.2022) 

 
 音楽する脳 (“Musical Brain” ) 
Tatsuya Daikoku (Research Fellow) 
(Yukie Nagai Laboratory) 
Asahi-Shinbun publishing （朝日新聞出版社）(ISBM: 978-4022951632) 
(Published on 10.2.2022) 

 
 「脳とAI一言語と思考へのアプローチ」(“Brain vs AI – How we approach our language and thoughts”) 
Kazuyuki Aihara (Principal Investigator) 
Kuniyoshi Sakai (Affiliated Faculty) 
CHUOKORON-SHINSHA, INC.(中央公論新社) 
(Published on 07.01.2022) 

 
 “Encyclopedia of Food and Nutrition” (Supplement 2nd Edition) 
Collaborator： Mechanism to distinguish odors, pp108-109 
Kazushige Touhara (Affiliated Faulty) 
Newton extra issue (Published on 05.08.2021) 

 
 AI時代に[自分の才能を伸ばす]ということ（“Human ability in AI society”）  
Tatsuya Daikoku (Research Fellow) 
(Yukie Nagai Laboratory) 
Asahi-Shinbun publishing (朝日新聞出版) (ISBN: 978-4023319509)  
(Published on 20.04.2021) 
 
 生命知能と人口知能 AI時代の脳の使い方・育て方 (“Living intelligence and artificial intelligence – How to use and nurture our 
brain in the AI era”) 
Hirokazu Takahashi (Affiliated Faculty) 
Kodansha Ltd.(講談社)（全322頁）(ISBN 978-4-06-527051-6) 
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* Enter the host institution name and the center name in the footer.

No. Date
(dd.mm.yyyy)

Types of Media
(e.g., newspaper, magazine, television) Description

1 24.03.2022
NHK

 (television)

【Ueda】Humanience (ヒューマニエンス, NHK) and presented on time information in life sciences

including circadian clocks.

2 24.03.2022
DEMPA DIGITAL

 (website)

【Aihara】 "「第7回立石賞」決まる　功績賞に中村仁彦東大名誉教授　特別賞に合原一幸東大名誉教授"

("7th Tateishi award annnounced. Special award for Prof K.Aihara and Achievement award for Prof

N.Nakamura")

3 24.03.2022
 DEMPA SHIMBUN

(newspaper)

【Aihara】"「第7回立石賞」決まる　功績賞に中村仁彦東大名誉教授　特別賞に合原一幸東大名誉教授"

written by DEMPA SHIMBUN (Morning edition, page 4) ("7th Tateishi award annnounced. Special

award for Prof K.Aihara and Achievement award for Prof N.Nakamura")

4 24.03.2022
NIKKAN KOGYO SHIMBUN WEB

(website)

【Aihara】"立石賞に東大・中村氏ら　立石科技振興財団が選定" ("Tateishi award for Prof K.Aihara and

Achievement and Prof N.Nakamura")

5 24.03.2022
NIKKAN KOGYO SHIMBUN

 (newspaper)

【Aihara】 "立石賞に東大・中村氏ら　立石科技振興財団が選定" (Morning edition, page ) ("Tateishi

award for Prof K.Aihara and Achievement and Prof N.Nakamura")

6 24.03.2022
New Scientist

 (magazine)

【Kuniyoshi】an article about a paper by Heecheol Kim, Yoshiyuki Ohmura, Yasuo Kuniyoshi titled

“Robot peels banana with goal-conditioned dual-action deep imitation learning”

7 23.03.2022
KYOTO SHIMBUN ONLINE

  (website)

【Aihara】 "立石賞に中村氏と合原氏　運動時の関節可視化や複雑系の制御で功績" ("Tateishi award for

Prof K.Aihara and Achievement and Prof N.Nakamura")

8 23.03.2022
KYOTO SHIMBUN

(newspaper)

【Aihara】"立石賞に中村氏ら2人　運動時の関節可視化を評価"  (Morning edition, page 13) ("Tateishi

award for Prof N.Nakamura and others")

9 22.03.2022
NIHON KEIZAI SHIMBUN ONLINE

(website)

【Aihara】 "人と機械の調和を促進、立石賞に中村氏と合原氏" ("Tateishi award for Prof N.Nakamura

and others")

10 22.03.2022
OMRON

  (website)

【Aihara】 "公益財団法人 立石科学技術振興財団 第7回立石賞受賞者決定のお知らせ" ("Tateishi award

announced")

11 19.03.2022
NHK E-tel

(television)

【Nagai】NHK E-tele ”Sukusuku Kosodate“ (NHK Eテレ「すくすく子育て」) ("NHK E-channel - Happy

parenting")

12 19.03.2022
YAMAHA monthly piano

(magazine)

【Nagai】YAMAHA monthly piano: April issue. How to use music to create the best physical

condition. (YAMAHA月刊ピアノ4月号 読書ノススメ. 最高の体調をつくる音楽の活用法.)

13 12.03.2022
 Nature website

(website)
【Hoshino】An interview with Associate Professor Hoshino was published on the Nature website.

14 07.03.2022
Precious

(online magazine)
【Tsuji】Special corner on SDGs

15 03.03.2022
Nihon Keizai Shimbun

(newspaper)

【HTakahashi】目利きが選ぶ３冊「人工知能と生命知能　高橋宏知著　共存の鍵は人間の意識に（サイエン

ス作家　竹内薫）」，日本経済新聞（夕刊12面），Nihon Keizai Shimbun evening edition  page 12

(Book review: "Artificial intelligence and life intelligence," by H.Takahashi)

16 02.03.2022
Aera dot.

(online magazine)

【Nagai】AERA dot. Why the brain is moved by classical music. (AERA dot. 脳はなぜクラシックに感動

するのか？)

17 01.03.2022
Quest for Knowledge

 (website)
【Hoshino】Z-kai Web Magazine "Quest for Knowledge“

18 15.02.2022
Yahoo news

(website)

【Nagai】Contemporary music expresses what is still unexplained by science and logic through

'sensitivity' first. (現代音楽は「科学や論理ではまだ未解明なものを“感性”によって先に表現しているもの」)

19 11.02.2022
Azolifesciences

(online news)

【Touhara】Azolifesciences: Hemoglobin plays role as a chemosensory signal for mother mice to

protect offspring

20 20.02.2022
Yomiuri Shimbun

(newspaper)

【HTakahashi】本よみうり堂「『生命知能と人工知能　AI時代の脳の使い方・育て方』高橋宏知著（講談

社）　自律化と自動化を対比 (評・西成活裕)」 Yomiuri Shimbun morning edition page 13 (Book

review: "Artificial intelligence and life intelligence," by H.Takahashi)

21 01.02.2022
Life Science DOKIDOKI Laboratory

(website)

【Hoshino】Interview with Associate Professor Hoshino appeared on the website “Life Science

DOKIDOKI Laboratory”.

22 14.01.2022
Gendai Business

 (online)

【HTakahashi】「生命知能と人工知能 (3)　米国に倣ってきた日本が，決められない社会になったワケ」，

現代ビジネス　社会  ("Artificial intelligence and life intelligence (3) - Why the society in Japan has

become unable to 'decide'?," by H.Takahashi)

23 13.01.2022
Gendai Business

 (online)

【HTakahashi】「生命知能と人工知能 (2)　人工知能が人間をダメにする?　人間と人工知能の”脳”を分

析」，現代ビジネス　社会  ("Artificial intelligence and life intelligence (2) - Analyze the difference

between human intelligence and artificial intelligence" by H.Takahashi)

24 12.01.2022
Gendai Business

(online)

【HTakahashi】「生命知能と人工知能 (1)　人工知能と苦手分野が一致!?　“人工知能化”する若者たち」，

現代ビジネス　社会 ("Artificial intelligence and life intelligence (1) - Young generation who act like

dictated by artificial intelligence" by H.Takahashi)

25 12.01.2022
SYNCRONOUS

 (online)

【Myowa】2022  シンクロナス　脳に性差はない！ 子育てに必要な「親性脳」を育てる方法　第４回 比較

認知発達科学からみる

26 26.12.2021
KOBE SHIMBUN

 (newspaper)
【KKasai】Kobe Shimbun December 26, 2021

27 14.12.2021
Asahi Shimbun morning edition

(newspaper)

【HKasai】脳の神経細胞「推す力」で情報伝達

Information transmission with brain neurones  "pussing power"

28 21.12.2021
The University of Tokyo Shimbun

(newspaper)

【HTakahashi】「【受験生応援】高橋宏知准教授に聞く、受験勉強と音楽の関係」，東京大学新聞， the

University of Tokyo Shimbun ("University entrance exams and music")

Appendix 7  FY 2021 List of Project’s Media Coverage 
* List and describe media coverage (e.g., articles published, programs aired) in FY2021.
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29 03.12.2021
 The Science News

(newspaper)

【HKasai】記憶形成に筋肉同様の圧力が関与

Memory formation is related to pressure similar to muscle.

30 03.12.2021
The Science News

(newspaper)
【NOkada】Birth order and prosociality in the early adolescent brain

31 01.12.2021
Toshin Times

(magazine)

【Hoshino】Special Lecture by Associate Professor Hoshino on Science Seminar for High School

Students appeared in the Toshin Times.

32 25.11.2021
TBS NEWS

(website)

【HKasai】脳で記憶は「力」によって作られる？ 第３の伝達方式発見

Is memory in the brain made from "power"? Discovery of the 3rd  transmission method.

33 24.11.2021
Bessatsu Nikkei Science 248

 (magazine)
【Hoshino】An interview with Associate Professor Hoshino is featured in this issue

34 06.11.2021
JIJI.COM

(website)

【Myowa】2021  時事ドットコム（時事通信ニュース）コロナ禍が子供の脳と心に及ぼす影響 ("How does

the COVID-19 situation affects children's brain and heart")

35 05.11.2021
Adeco Power of Work Vol.28

 (magazine)

【Nagai】Adecco "Power of Work Vol. 28”. Divergent and Convergent Thinking are Two Important

Thinking Tips for Creativity and Learning from Brain Science. (アデコ「Power of Work Vol.28」. 拡散

的思考と収束的思考の 2 つが重要 脳科学から見た創造性と学びのための思考のヒント.)

36 04.11.2021 Mainichi Shimbun(newspaper) 【Hoshino】Interview of Associate Professor Hoshino in The Mainichi Shimbun

37 04.11.2021
NHK

 (television)
【Ushiba】NHK-BS "Humanience", Human potentials, "Brain Power" as flexibility

38 03.11.2021
NHK

(television)

【Myowa】2021　 NHKスペシャル　ジェンダーサイエンス（１）「男X女 性差の真実」　取材協力・出演

（NHK総合1，2021年11月3日19:30-20:19, 再放送2021年11月10日23:35-0:24）("NHK special -

Genger science (1)  - The truth of gender difference")

39 02.11.2021
Nikkei Sangyo Shimbun

 (newspaper)
【Hoshino】Nikkei Sangyo Shimbun

40 27.10.2021
Mail Online Science ＆Tech

(online)

【HTakahashi】Mail Online Science ＆Tech. Thinking' robot with neurons grown in a lab from living

brain cells is taught to steer its way around walls and obstacles.  (By Jonathan Chadwick for Mail

Online).

41 27.10.2021
Express

 (online)

【HTakahashi】Express.  Scientists raise alarm as world’s first ‘thinking’ robot with BRAIN created.

(By Sebastian Kettley).

42 27.10.2021
Space Daily

 (online)
【HTakahashi】Space Daily. Teaching robots to think like us.  (By Staff Writers).

43 27.10.2021
The Science Times

 (online)

【HTakahashi】The Science Times.  Japan Develops 'Thinking Robot' Through Physical Reservoir

Computing; Learns and Moves by Artificial Neurons. (By Ron Jefferson).

44 27.10.2021
Hackster. io.

 (online)

【HTakahashi】Hackster. io. FORCE Physical Reservoir Computing Uses Living Neurons to Teach

Robots to "Think" Like Humans Do. (By Gareth Halfacree).

45 26.10.2021
AIP publishing

(online)
【HTakahashi】AIP publishing. Teaching Robots to Think Like Us.

46 25.10.2021
DIAMOND online

 (website)

【Myowa】2021  「マスク世代の子ども」に知能低下リスク？専門家が考える対策とは（田中慧：清談者）

DIAMONND online（2021年10月25日）("How does mask-earing affect children?")

47 14.10.2021
UTokyo homepage

(website)

【Nagai】UTokyo FOCUS: Diversity & Inclusion Research 02. AI to understand and support people

with disabilities.

48 13.10.2021

the YouTube channel of the School of

Bioscience and Biotechnology, Tokyo

Tech

 (youtube)

【Hoshino】Associate Professor Hoshino’s video introducing the research of Hoshino Lab. has been

uploaded on the YouTube channel of the School of Bioscience and Biotechnology, Tokyo Tech.

49 13.10.2021
ICT E-NEWS NET

 (website)

【Aihara】Website article entitled "中部大学、AI数理データサイエンスセンター キックオフシンポジウム

を17日開催" written by ICT E-NEWS NET ("Chubu University hosts the kick-off symposium of AI

mathematical data science center")

50 13.10.2021
Nihon Keizai Shinbun

(website)
【KKasai】Nihon Keizai Shimbun, October 13,

51 13.10.2021
Qlife Pro Medical NEWS

  (website)
【KKasai】QLife Pro Medical NEWS October

52 01.10.2021

 the alumni magazine of Tokyo

Institute of Technology

 (magazine)

【Hoshino】Associate Professor Hoshino contributed to Kuramae Journal “Laboratory Visit”, the

alumni magazine of Tokyo Institute of Technology

53 09.08.2021
TO-O NIPPO PRESS

(newspaper)

【Aihara】Newspaper article entitled "コロナ薬 早期投与が鍵「バーチャル治験」で解明"  (Morning

edition, page 8) ("Critical importance of early medication treatment for COVID-19, as revealed by

virtual clinical trials")

54 02.09.2021
MAINICHI SHIMBUN

(newspaper)

【Aihara】Newspaper article entitled "不要な隔離期間、短縮"  ("Reduction of unnucessary quarantine

period") (Morning edition, page 11)

55 31.08.2021
YOMIURI SHIMBUN

 (newspaper)

【Aihara】Newspaper article entitled "コロナ患者の隔離期間試算"("Estimating the duration of

isolation needed for patients infected with coronavirus")  (Morning edition, page 6)

56 26.08.2021
MAINICHI SHIMBUN

 (newspaper)

【Aihara】Newspaper article entitled "コロナ治療薬の臨床試験 発症後すぐ調べ効率的に"  ("Clinical

trials for novel coronavirus treatments: Increase efficiency by investigating soon after onset of

symptoms") (Morning edition, page 3)

57 24.08.2021
KAGAKU KOGYO SHIMBUN

 (newspaper)

【Aihara】Newspaper article entitled "名古屋大など、新型コロナの適切な隔離期間計算、シミュレーショ

ンソフト開発" ("Nagoya University and collaborators develop simulation software to calculate

appropriate isolation period for patients infected with novel coronavirus") (Morning edition, page 5)

58 23.08.2021
NISHI-NIPPON SHIMBUN

 (newspaper)

【Aihara】Newspaper article entitled "コロナ治療薬、早期投与かぎ"  ("Drugs to treat coronavirus

infection; early administration is key") (Morning edition, page 9)
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59 23.08.2021
YAMANASHI NICHINICHI SHIMBUN

(newspaper)

【Aihara】Newspaper article entitled "コロナ薬 早期投与が鍵"  ("Drugs to treat coronavirus infection;

early administration is key")  (Morning edition, page 12)

60 21.08.2021
YOMIURI SHIMBUN

(newspaper)

【Aihara】Newspaper article entitled "コロナ隔離期間の試算法開発" ("Development of a method for

estimating the duration of isolation needef for patients infected with coronavirus) (Morning edition,

page 3)

61 19.08.2021
 IBARAKI SHIMBUN

(newspaper)

【Aihara】Newspaper article entitled "コロナ薬効果の臨床治験 発症後早期投与が鍵"  ("Clinical trials of

treatment efficacy for coronavirus infection; early administration after the onset is key") (Morning

edition, page 17)

62 18.08.2021
Dream Navi

 (magazine)
【Hoshino】An interview with Associate Professor Hoshino appeared in Dream Navi

63 13.08.2021
SHIMOTSUKE SHIMBUN

 (newspaper)

【Aihara】Newspaper article entitled "コロナ治療薬候補の効果確認 発症直後の早期投与が鍵"("Efficacy

of candidate drug for coronavirus infection confirmed; early administration immediately after onset

of illness is key") (Morning edition, page 16)

64 31.8.2021
NHK

(television)

【KKasai】NHK News Database of brain images of about 1,600 people available online Dr. Saori

Tanaka (ATR)

65 12.08.2021
KOBE SHIMBUN

(newspaper)

【Aihara】Newspaper article entitled "コロナ薬治療 早期投与が鍵" ("Drugs to treat coronavirus

infection; early administration is key")   (Morning edition, page 14)

66 12.08.2021
SHINANO MAINICHI SHIMBUN

(newspaper)

【Aihara】Newspaper article entitled "治療薬の治験 早期投与が鍵" ("Clinical trials for therapeutic

drugs, early administration is key") (Morning edition, page 13)

67 12.08.2021
KIDSNA

(website)
【Tsuji】Articles on language acquisition targeted at educators/parents(2)

68 11.08.2021
 SAGA SHIMBUN

(newspaper)

【Aihara】Newspaper article entitled "コロナ薬治療 早期投与が鍵" ("Drugs to treat coronavirus

infection; early administration is key")  (Morning edition, page 15)

69 11.08.2021
SAITAMA SHIMBUN

 (newspaper)

【Aihara】Newspaper article entitled "コロナ薬 早期投与が鍵"("Drugs to treat coronavirus infection;

early administration is key")  (Morning edition, page 13)

70 11.08.2021
 RYUKYU SHIMPO

 (newspaper)

【Aihara】Newspaper article entitled "コロナ薬治験 早期投与が鍵 仮想システム活用し確認"

("Coronavirus drug trial; early administration is key; a virtual system has confirmed") (Morning

edition, page 17)

71 06.08.2021
MIYANICHI E-PRESS

 (website)

【Aihara】Website article entitled "医療新世紀「コロナ薬、早期投与が鍵」" ("Drugs to treat

coronavirus infection; early administration is key")

72 02.08.2021
YAMAGUCHI SHIMBUN

  (newspaper)

【Aihara】Newspaper article entitled "医療新世紀「コロナ薬、早期投与が鍵」("Drugs to treat

coronavirus infection; early administration is key")  "  (Morning edition, page 5)

73 02.08.2021
DAILY TOHOKU

 (newspaper)

【Aihara】Newspaper article entitled "医療新世紀「コロナ治療薬 早期投与が鍵」("Drugs to treat

coronavirus infection; early administration is key")    (Morning edition, page 19)

74 02.08.2021
CHIBA NIPPOU

 (newspaper)

【Aihara】Newspaper article entitled "医療新世紀「コロナ薬、早期投与が鍵」("Drugs to treat

coronavirus infection; early administration is key")   (Morning edition, page 14)

75 31.07.2021
KYOTO SHIMBUN ONLINE

(website)

【Aihara】Website article entitled "新型コロナ治療薬は早期投与が鍵か 治験での効果確認で研究結果"

("Early administration of new coronavirus drug is key? Efficacy confirmed in clinical trial studies")

76 28.07.2021
CHUNICHI SHIMBUN ONLINE

 (website)

【Aihara】Website article entitled "コロナ患者隔離「10 日間は妥当」" (Coronavirus-infected patient

isolation, "10 days is reasonable")

77 28.07.2021
CHUNICHI SHIMBUN

 (newspaper)

【Aihara】Newspaper article entitled "コロナ患者隔離「10 日間は妥当」"  (Coronavirus-infected

patient quarantine, "10 days is reasonable") (Morning edition, page 25)

78 28.07.2021
MAINAVI NEWS

 (website)

【Aihara】Website article entitled "東大、低費電力回路向け「スパイキングニューラルネットワークモデ

ル」を開発" (University of Tokyo Develops "Spiking Neural Network Model" for Low Cost Power

Circuits)

79 27.07.2021
Yume-Navi

 (website)
【Hoshino】Associate Professor Hoshino’s message to high school students on Yume-Navi

80 26.07.2021
Nikkei Science Magazine

  (magazine)
【Hoshino】An interview with Associate Professor Hoshino is featured in Nikkei Science Magazine

81 16.07.2021
KAGAKU SHIMBUN

 (newspaper)

【Aihara】Newspaper article entitled "新型コロナ感染症の臨床試験シミュレータ開発"("Development of

a clinical trial simulator for novel coronavirus infection")  (Morning edition, page 4)

82 11.07.2021
NIPPON HOSO

   (radio)

【Myowa】2021　ニッポン放送「すくすく育て　子どもの未来健康プロジェクト（ナビゲーター　自見はな

こ)」("Happy parenting: Project for children's future health"（Navigator: Nanako Jimi))（2021年7月

11，18，25日，8月1日，6:04-6:13）

83 07.07.2021
CHUNICHI SHIMBUN ONLINE

  (website)

【Aihara】Website article entitled "コロナ治験、より早く" ("Expedite clinical trials on Coronavirus

infections")

84 07.07.2021
CHUNICHI SHIMBUN

 (newspaper)

【Aihara】Newspaper article entitled "コロナ治験、より早く" ("Expedite clinical trials on Coronavirus

infections")  (Morning edition, page 2)

85 07.07.2021
 NIHON KEIZAI SHIMBUN ONLINE

(website)

【Aihara】Website article entitled "数理モデルによる臨床試験シミュレータを開発" ("Development of a

Clinical Trial Simulator Using Mathematical Models")

86 07.07.2021
YOMIURI SHIMBUN ONLINE

 (website)

【Aihara】Website article entitled "ウイルス残る期間は７～２８日程度、個人差あり臨床試験の「壁」に"

("Issue in the clinical trial - Duration of virus remaining in human bodies has a large variation, 7 -

28 days.)

87 07.07.2021
PRESIDENT WOMAN

 (magazine)

【Myowa】2021  大門小百合のメディアから読み解く世界とニッポン ｢お手伝い感覚では親になれない｣　育

休を取らない男性は脳科学的に損をしている("Sayuri Daimon's Reading of the World and Japan from

the Media. Being a parent requires commitment: Brain science reveals that men who don't take

maternity leave are losing out on many things")

88 07.06.2021
Nihon Keizai Shimbun

(newspaper)

【HTakahashi】「計算機に意識は宿るか」， (朝刊26面 (サイエンス)) (Can a comptuer have

consciousness?)
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89 03.07.2021
KIDSNA

(website)
【Tsuji】Articles on language acquisition targeted at educators/parents(1)

90 24.06.2021
NHK

 (television)

【Ueda】Ueda appeared on a television program called Humanience (ヒューマニエンス, NHK) and

presented on sleep research.

91 14.06.2021
NIHON KEIZAI SHIMBUN ONLINE

(website)

【Aihara】Website article entitled "NTT・東大、脳を模倣「空気読めるAI」めざす" (NTT and UTokyo to

develop AI that 'reads between the lines')

92 11.06.2021
NIKKEI SANGYO SHIMBUN

(newspaper)

【Aihara】Newspaper article entitled "脳を模倣「空気読めるAI」状況に応じ最適な情報処理" (Morning

edition, page 7) (Mimicking our brain. Information processing that 'reads between the lines'.)

93 26.05.2021
Chunichi Shimbun

  (newspaper)

【Myowa】2021  中日新聞　素顔のまま子ども育てたい マスク保育発達に影響懸念（2021年5月26日１

面，朝刊）("Use of masks - Concerns in child raising")

94 25.05.2021
NHK

(television)

【Ushiba】NHK Close-UP Gendai, Moving paralyzed hand again. Frontiers in Rehabilitation and Brain

Sciences.

95 24.05.2021
ASAHI SHIMBUN

(newspaper)

【Myowa】2021  朝日新聞「その笑顔，伝わってないかも!? マスク時代の人間関係」（デジタル版, 2021年

5月24日）(Human relations when everyone is wearing a mask. Is your smile communicated?")

96 21.05.2021
Aera dot.

(website)

【Nagai】AERA dot. What We Have Learned from Finnish Education about the Importance of

"Boosting Creativity. (AERA dot. フィンランドの教育から学んだ「創造性を高めるため」に大切なこと.)

("Education in Finland shows what is needed for higher creativity")

97 20.05.2021
Aera dot.

(online magazine)

【Nagai】AERA dot. A Neuroscientist Tells Us Why It's Important to Be Excited in the AI. (AERA

dot. 脳科学者が教える「AI時代こそワクワクすることが大切」な理由.)  ("Neuroscientists tell why

excitement is called for in the AI ara")

98 18.05.2021
Tokyo Tech website

 (website)

【Hoshino】Interview with Associate Professor Hoshino appeared in “NEXT-generation” on the

Tokyo Tech website

99 05.05.2021
TOKYO SHIMBUN

(newspaper）

【Myowa】2021   東京新聞　ハグ・豊かな　表情意識を（2021年5月5日22面，朝刊）("Hugging - Value

of expressing your feelings")

100 28.4.2021
Qlife Pro Medical NEWS

 (website)
【KKasai】Kiyoto Kasai et al.Discovery of a new network of auditory responses throughout the brain

101 26.04.2021
NIHON KEIZAI SHIMBUN

 (newspaper)

【Aihara】Newspaper article entitled "数理モデルが導くコロナ対策－感染の連鎖を断ち切る" (Morning

edition, page 9) ("An effective strategy for mitigating the chain of infection with a mathematical

model")

102 25.04.2021
ASAHI SHIMBUN

 (newspaper)

【Aihara】Newspaper article entitled "薬がよく効くのは発症後２日程度"  (Morning edition, page 22)

("Medication is effective for approximately two days after symptoms")

103 25.04.2021
ASAHI SHIMBUN ONLINE

  (website)

【Aihara】Website article entitled "薬がよく効くのは発症後２日程度" ("Medication is effective for

approximately two days after symptoms")

104 23.04.2021
IT media NEWS

 (website)

【Aihara】Website article entitled "“光イジング計算機”で人工の神経ネットワークを作成、神経の性質を再

現　NTTと東大" written by IT media NEWS ("Construction of neural network with light Ising

computing")

105 22.04.2021
NHK

(television)

【Myowa】2021　 NHK BSプレミアム「ヒューマニエンス」 “出産”ヒトは難産を選んだ ("NHK BS

Premium - Humanience - Why the human has adopted difficult labor")

106 15.04.2021
CareNet

  (website)

【Aihara】Website article entitled "発症後2日でウイルス排出量ピーク、新型コロナ治療が困難な理由を解

明" ("Difficulty in treatment for COVID-19 infection - viral shedding reaches maximum in two days

after the symptoms are identified")

107 10.04.2021
NIHON KEIZAI SHIMBUN ONLINE

(website)

【Aihara】Website article entitled "感染の連鎖を断ち切る　数理モデルが導いた「広島方式」"

("Hiroshima method - An effective strategy for mitigating the chain of infection with a mathematical

model")

108 04.04.2021
TOKYO SHIMBUN

(newspaper）
【Aihara】Newspaper article entitled "有効性見極め難しく" (Morning edition, page 12)
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