
University of Tsukuba -1 
IIIS 

World Premier International Research Center Initiative (WPI) 
Activities Report of the WPI Academy Center 

(FY 2021 – FY 2024) 

Common Instructions: 
* Unless otherwise specified, prepare this report based on the current (31 March 2025) situation of your Center.  
* Use yen (¥) when writing monetary amounts in the report. If an exchange rate is used to calculate the yen amount, give the rate. 
* Prepare this report within 10 pages (excluding the appendices, and including “Summary of State of WPI Academy Center Progress” 
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Summary of WPI Academy Center’s Activities (write within 2 pages) 

International Institute for Integrative Sleep Medicine (IIIS) was established in University of 
Tsukuba in 2012 as a WPI center for sleep science, aiming to solve the medical and social issues related 
to sleep by studying neuronal mechanism of sleep/wake regulation and molecular pathogenesis of sleep 
disorders, and developing applied studies such as novel compounds, devices and diagnostic methods for 
treatment of sleep disorders. In 2020, IIIS discovered a novel group of hypothalamic neurons inducing 
hibernation-like low metabolism state in non-hibernating mammals, and currently leads the research field 
of both sleep and hibernation studies in the world. 

Since 2021, IIIS has shifted to WPI Academy, and we have done successful transition to keep 
the top-level research activity with the same or even more numbers of researchers and foundations. The 
budget of IIIS in FY2024 has been increased by 5.9% over the last 4 years, supported by Commissioned 
research projects, including AMED Moonshot project (JP21zf0127005). IIIS researchers have also been 
successful to get Grant-in-Aid for Scientific Research (KAKEN), and the University of Tsukuba has provided 
the personnel expenses of many faculty members and some university staffs. In IIIS, we pursue the aims 
below as the major research goals; 

1. To fully understand the fundamental mechanisms of sleep/wake regulation 
in the brain 

2. To elucidate molecular pathogenesis of sleep disorders and related mental 
illness  

3. To develop novel compounds, devices and diagnostic methods for 
treatment of sleep disorders 

4. To uncover the neurocircuit regulating hibernation-like low metabolism 
state 

Over the last 4 years, IIIS has published 270 original articles, 30 review articles, 14 proceedings, and 26 
other articles in the high-standard international journals. SciVal publication analysis indicates that Outputs 
in Top 10% Citation Percentiles over the period is 31 (9.5% of all IIIS publications), and Publications in 
Top 10% Journal Percentiles is 108 (35.4% of all IIIS publications), with Field-Weighted Citation Impact 
of 1.21. These indices are superb considering the size of research organization with 23 PIs. 

Host Institution University of Tsukuba Host Institution Head Kyosuke Nagata 

Research Center International Institute for Integrative Sleep Medicine (IIIS) 

Center Director Masashi Yanagisawa Administrative Director Takatoshi Mochizuki 
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Successful outcome (publications) of interdisciplinary research has been achieved by having new 
PIs of various background and research field. During the last 4 years, 6 new PIs have been appointed to 
IIIS, including 2 data scientist, 1 physical analyst, 1 pharmaceutical scientist, 1 molecular biologist, and 1 
clinical psychologist. Together with many basic researchers of IIIS, these new scientists have accelerated 
the inter-laboratory collaborations and elevated the research activity. 

The overseas PIs also actively participate in the research of IIIS. We have 2 new satellite PIs at 
Harvard and Oxford, collaborating with us through AMED Moonshot project. In 2022, we have also started 
a new KAKEN project (International Leading Research, 22K21351) and have sent 5 postdoctoral 
researchers to the top-level neuroscience/sleep laboratories, such as University of Toronto, University of 
Wisconsin, Stanford University, University of Oxford, and Charité University Hospital (Germany) for a long-
term collaboration.  

IIIS hosts International Symposium every year since the establishment in 2012. During the last 
4 years, we hosted/co-hosted 7 International Symposium; one was the Joint Congress of Japanese Society 
of Sleep Research and Japanese Society for Chronobiology 2023 (President: Masashi Yanagisawa). We 
also host the institutional WPI-IIIS Seminars, and during the last 4 years, we hosted 55 seminars (223 
times from the establishment). These continuous efforts of international activity provide us opportunities 
of exchanging research ideas and expanding international network. To maintain these events, we have 6 
bilingual staff in the administrative office; 3 with Ph.D. in medicine/pharmacy. We often welcome visitors 
of other university/academic organizations from overseas and provide an introductory lecture and lab tour 
to demonstrate the top level research activity/environment as a WPI center. 

During the transition period of IIIS to WPI Academy, University of Tsukuba has proceeded the 
shift of 7 IIIS PIs to the tenure positions in the graduate school programs. Since 2022, University of 
Tsukuba has been reforming the management system of research centers, then in 2024, the new research 
organization named “Tsukuba Institute for Advanced Research (TIAR)” has been launched and IIIS was 
assigned as one of the featured research centers. For these reforming, IIIS helped establishing the 
university’s re-organization strategy/design, KPI, etc., and also negotiated to have 3 tenure positions of 
IIIS in the TIAR. Another tenure positions of IIIS will be set through the reform plan for the School of 
Integrative and Global Majors and Ph.D. Program in Humanics, possibly in 2025, thus, the employment of 
nearly all PIs will be secured financially. 

IIIS has received hundreds of requests for lectures from schools, companies and general public. 
We have also accepted many visits of junior high/high school students for education purpose, as well as 
the staff education programs of our/other university, visits of the government officers and academic 
organizations of foreign countries. Considering the number of media exposure, we believe that IIIS may 
have a top visibility or public appeal among the WPI centers, contributing al lot to the branding of the WPI 
Program. 

We have increased the internal grant opportunity for young researchers of IIIS over the last 4 
years. In 2024, we spent about one thirds of the WPI Academy budget for those grants; 1) Start-up grant, 
2) WPI Academy Research Assistant, 3) Travel grant, and 4) Female Researcher grant. 
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* Describe clearly and concisely the progress being made by the Center from the viewpoints below. 
- In addressing the below-listed 1-8 viewpoints, place emphasis on the following:  

(1) Whether research standards and operation of the Center is maintaining a “world premier” status. 
(2) Whether the Center participate and cooperate to the activities to advance the overall development of the WPI Program and to 

promulgate its achievements. 
 

1. Overall Image of Your Center 
・Describe the Center’s current identity and overall image.  
・List the Principal Investigators in Appendix 2, diagram the Center’s management system in Appendix 3-1, enter the number of center 

personnel in Appendix 3-1a, and enter center funding in Appendix 3-2. 
 

Sleep is a fundamental behavior that everyone experiences daily, and it takes up as much as one 
third of one’s entire lifetime. However, detailed regulation mechanisms and physiological roles of sleep 
remain still unclear today. While sleep has been a black box stubbornly resisting scientists’ challenges, its 
medical and social importance is very obvious. Lack of sound sleep not only causes a reduction in higher 
brain functions including alertness, memory and decision making, but also increases the risk of mood 
disorders such as depression as well as cardiovascular diseases, metabolic syndrome, etc. Furthermore, 
the deficiencies in healthy sleep, which are linked to decrease in working efficiency and increase in 
accidents due to excessive sleepiness, causes significant social or economic losses as well. 

International Institute for Integrative Sleep Medicine (IIIS) was established in University of 
Tsukuba in 2012 as the WPI center for sleep science, aiming to solve the above medical and social issues 
related to sleep. The director, Dr. Masashi Yanagisawa, who discovered orexin neuropeptides in 1998, 
assembled the sleep research groups and founded IIIS, and IIIS has made huge progress in the basic 
research field of sleep over the decade. Orexin is a key molecule to maintain wakefulness in the brain, and 
lack of orexin signals causes a hypersomnolent disease, narcolepsy-cataplexy. Since then, Dr. Yanagisawa 
and IIIS have been leading the basic and applied studies of sleep science, and Dr. Yanagisawa is well 
recognized as one of the top scientists in the world. In addition, Dr. Takeshi Sakurai, the vice director of 
IIIS, discovered a brand-new group of hypothalamic neurons, which induce hibernation-like low 
metabolism state in non-hibernating mammals in 2020. Thus, IIIS expands the study targets to multiple 
mode control of rest state in the brain. Therefore, in IIIS, we pursue the aims below as the major research 
goals; 

1. To fully understand the fundamental mechanisms of sleep/wake regulation 
in the brain 

2. To elucidate molecular pathogenesis of sleep disorders and related mental 
illness  

3. To develop novel compounds, devices and diagnostic methods for 
treatment of sleep disorders 

4. To uncover the neurocircuit regulating hibernation-like low metabolism 
state 

To achieve these goals, we have been challenging a wide-range of sleep studies, covering fields of a) basic 
research such as biochemistry, physiology, neuroscience, molecular genetics and molecular cell biology, 
b) pharmaceutical science and structural biology, and c) psychology, psychiatry, and experimental 
medicine, and d) data science. Currently IIIS has 23 Principal Investigators (PI) and runs 17 research 
laboratories (Figure 1). There are 14 basic neuroscience researchers (highlighted in green), 4 
human/clinical researchers (pink), 3 data scientists (blue), and 2 chemists/structural biologists (yellow), 
working together to perform interdisciplinary research of “sleep science” or “integrated sleep medicine”. 
Also, several groups work together to understand the neuronal basis of circadian rhythm, energy 
metabolism, and hibernation-like behavior. 

In IIIS, some laboratories have Co-PI style, as the director recommends it based on the previous 
experience in University of Texas Southwestern Medical Center (UTSW) at Dallas, where he worked before 
starting IIIS projects in Tsukuba. We have 4 foreign PIs, and 2 of them have their own lab in overseas 
satellite institutions; Dr. Green at UTSW, and Dr. Liu at National Institute of Biological Science (NIBS), 
Beijing (see Appendix 2, Appendix 3-1). In addition, we have 6 collaborative PIs in the partner institutions, 
and 2 of them are located overseas; Dr. Saper at Harvard Medical School/Beth Israel Deaconess Medical 
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Center, Boston, and Dr. Vyazovsky at Oxford University, Oxford. One PI works at the IIIS originated start-
up company, S’UIMIN, which closely works with IIIS in the collaboration research of at home sleep EEG 
recording projects using InSomnograf system (https://www.suimin.co.jp). 
 The basic concepts of IIIS policy and its operation style have been the same as the original ideas; 
a US style open research center with flat organization, flexible and timely appointment of PIs regardless 
of their age and career stage, and flexible/dynamic allocation of the floor space and other resources 
including major facilities and equipment. The PI meeting chaired by the director is held every month and 
serves as the official decision-making body in IIIS.  

 
Non-PI faculty members are 16, including 5 from overseas, and the postdoctoral researchers are 

41, including 12 from overseas (see Appendix 3-1a). Overall percentage of overseas researchers (faculties 
and postdocs) is 28%, and the percentage of female researches are 29% in FY2024. Other research 
support staffs are 110, including the doctor-course students (41, Appendix 3-1a), master-course student, 
undergraduate students, visiting researchers and technical staffs. The administrative staffs are 28, and 
totally 224 people work in FY2024. 
 IIIS has been successful financially over the decade, and acquired enough external funding as 
well as the operational support from the university (see Appendix 3-2). The large part of IIIS budget in 
FY2024 comes from Commissioned research projects, including AMED Moonshot project (PD: Masashi 
Yanagisawa, JP21zf0127005). Grant-in-Aid for Scientific Research (KAKEN) of individual IIIS researchers, 
and other Government Subsidies also contribute to the research activities. In addition, IIIS runs several 
Joint research projects with companies and the total project budget has been increased in FY2024. 
University of Tsukuba also supports IIIS greatly and provideds personnel expenses of tenure faculty 
members and other university staffs. IIIS successfully overcomes the transition phase of WPI Center to 
WPI Academy so far, having 5.9% increase in annual budget in FY2024 vs FY2021. 
 
2. Advancing Research of the Highest Global Level 
・Describe what’s been accomplished in the Center's research objectives and plans.  
・In Appendix 1, list the papers underscoring those research achievement and list the Center’s research papers published in 2021-2024 

in a manner prescribed in Appendix A. 
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 Over the last 4 years of WPI Academy period, IIIS has published 270 original articles, 30 review 
articles, 14 proceedings, and 26 other articles in the international journals (see Appendix A). According to 
SciVal publication analysis, Outputs in Top Citation Percentiles over the period is 31 (number of publications 
in the top 10% most cited publications worldwide, 9.5% of all IIIS publications), and Publications in Top 
Journal Percentiles is 108 (number of publications in the top 10% journals by CiteScore, 35.4% of all IIIS 
publications), with Field-Weighted Citation Impact of 1.21 (average Field-Weighted Citation Impact of all 
IIIS publications). These indices are superb considering the size of research organization with 23 PIs. The 
representative 20 original articles are listed in Appendix 1, and here we align the papers with the 4 research 
goals mentioned in the section 1. 
Aim 1. To fully understand the fundamental mechanisms of sleep/wake regulation in the 
brain 
Neural SIK3 pathway plays a crucial role in the regulation of sleep 
 Previous forward genetic screening in mice demonstrated that loss of a PKA phosphorylation site 
enhances NREM sleep, implicating protein kinase SIK3 as a potential neural regulator of sleep. We 
showed that the mice expressing PKA-site-deficient SIK3 increased NREM sleep (19). In the mouse brain, 
SIK3 affects sleep quantity through LKB1-SIK3-HDAC4/5-CREB signaling pathway for 
transcriptional regulation of NREM sleep amount (14).  

The duration and depth of sleep serve as indicators of sleep health. Region-specific manipulation 
of SIK3 in the mouse brain revealed that SIK3 in forebrain excitatory neurons regulates EEG delta 
power during NREM sleep, whereas SIK3 in hypothalamic excitatory neurons controls NREM 
sleep duration (13). Furthermore, SIK3 regulates the temporal dynamics of sleep-wake transitions, 
shaping not only the amount and quality but also the rhythmic pattern of sleep-wake behavior. The 
suprachiasmatic nucleus is the master clock of circadian rhythm in mammals, and mice lacking SIK3 in 
the suprachiasmatic nucleus show a delayed awakening response during the early dark phase, 
despite having a normal daily sleep/wake amount (9). These results demonstrate that SIK3 signals are a 
key mechanism in the brain to regulate sleepiness and sleep-wake transition. 

9. Asano F, et al., (2023) Proc. Natl. Acad. Sci. U.S.A. 120(11): e2218209120. 
13. Kim SJ, et al., (2022) Nature 612(7940): 512-518. 
14. Zhou R, et al., (2022) Nature 612(7940):519-527. 
19. Iwasaki K, et al., (2021) J. Neurosci. 41(12): 2733-2746. 

Molecular and neuronal basis of homeostatic control of sleep 
During wakefulness, the brain accumulates sleepiness and causes sleep in animals, but molecular 

basis of such homeostatic control of sleep/wake is still an open question. We developed a theoretical 
model predicting how synaptic potentiation drives sleep need, then created a novel chemogenetic tool to 
selectively potentiate synapses both in vitro and in vivo systems. We found that synaptic potentiation 
induces sleep, and that sleep, in turn, promotes synaptic downscaling (6). The synaptic plasticity is 
dependent on the intracellular Ca2+ signaling, and we found that calcineurin, a Ca2+/calmodulin-dependent 
phosphatase, acts as an important regulator of daily sleep amount and homeostatic sleep response in the 
mouse brain (1). 

Sleep-wake behavior is fundamentally regulated via hypothalamic and basal forebrain neurons in 
the brain. We investigated the anatomical and functional connectivity between the ventrolateral preoptic 
area (VLPO) and the lateral hypothalamus (LHA), two brain regions critically involved in sleep-wake 
regulation. Using viral tracing, electrophysiology, and behavioral analyses, we identified specific 
GABAergic VLPO neurons that project to and inhibit wake-promoting orexin neurons in the LHA. 
Conversely, LHA neurons can modulate VLPO activity via reciprocal projections, indicating a 
bidirectional circuit that balances arousal and sleep for homeostatic control (11). 

Adenosine is one of the endogenous sleep substances and supposed to help homeostatic control 
of sleep. Adenosine A2A receptors in the nucleus accumbens, a newly identified sleep center in the basal 
forebrain, are crucial for regulating sleep and motivation. We developed a novel light-activated 
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allosteric modulator of A2A receptor, and successfully induced sleep in mice through targeted light 
irradiation in the brain. This compound/method may be useful for the future application of optochemical 
medicine (8). 

1. Yin X, et al., (2025) Proc. Natl. Acad. Sci. U.S.A. 122(4): e2418317122. 
6. Sawada T, et al., (2024) Science 385(6716): 1459-1465. 
8. Roy K, et al., (2024) Nat. Commun. 15: 3661. 
11. Prokofeva K, et al., (2023) J. Neurosci. 43(22): 4075-4092. 

Cerebral blood flow changes across sleep/wake states 
Cerebral blood flow (CBF) is closely associated with neuronal activity, but the detailed dynamics 

of CBF across sleep/wake states is not well examined. We directly observed red blood cells within capillaries, 
where the actual substance exchange between the blood and neurons/glia occurs, and found that capillary 
CBF is largely increased during REM sleep compared to wakefulness and non-REM sleep. We also 
found that signaling via adenosine A2a receptors is crucial for the elevated CBF during REM sleep, 
suggesting that REM sleep might be a state crucial for recovery of the cerebral cortex (18). 

18. Tsai CJ, et al., (2021) Cell Reports 36(7): 109558. 

Identification of a new peripheral factor for sleep control 
For the first time, we conducted a forward genetic screening for mutants with abnormal sleep in 

the nematode C. elegans, and found that loss of function of SEL-11 leads to extreme long-sleep. Loss of 
function of the mammalian homolog also resulted in drastically-increased sleep in mice. We found that 
SEL-11 functions in non-neuronal peripheral tissues and that ER stress-response pathways act 
downstream to generate a non-cell autonomous signal that promotes sleep, suggesting that sleep is an 
individual-level response to ER stress (10). 

10. Kawano T, et al., (2023) Cell Reports 42(3):112267. 
 
Aim 2. To elucidate molecular pathogenesis of sleep disorders and related mental illness  
Mechanisms of REM sleep, muscle atonia, cataplexy, and REM sleep behavior disorder 

REM sleep is thought to be regulated by a discrete neurocircuit through the hypothalamus and 
the limbic system to the brain stem, causing complete muscle atonia. We demonstrated that REM sleep 
is initiated by a transient increase in dopamine release in the basolateral amygdala (BLA) 
during NREM sleep (15). By using a combination of in vivo imaging, optogenetics, and pharmacological 
approaches, we found that this dopamine surge serves as a critical trigger for the transition from NREM 
to REM sleep. Furthermore, using a narcolepsy model mouse, we showed that the same dopamine surge 
in the BLA precedes the onset of cataplexy, a pathological REM sleep-like state. These findings 
uncover a novel neurocircuit by which the brain initiates REM sleep and suggest that dysregulation of this 
circuit may underlie the pathophysiology of narcolepsy. We also identified a specific population of 
glycinergic neurons in the ventromedial medulla (VMM) that plays a crucial role in inducing 
muscle atonia during REM sleep and also cataplexy-like episodes in the narcolepsy model mouse 
(20). 
 We also identified a neurocircuit within the brainstem pons and medulla that is crucial for 
executing REM sleep. Activation of this circuit led to direct transitions from wake to REM sleep and 
increase in REM sleep amount. Within this circuit, pontine neurons expressing corticotropin-
releasing hormone-binding protein (Crhbp+ neurons) were crucial for muscle atonia during REM 
sleep. In humans, impaired muscle atonia during REM sleep results in REM sleep behavior disorder 
(RBD), which is a hallmark of prodromal Parkinson’s disease, and the post-mortem brains showed a 
large loss of Crhbp+ neurons in Parkinson’s disease patients with RBD, providing insight into the 
mechanisms underlying the sleep deficits of this disease (5). 

5. Kashiwagi M, et al., (2024) Cell 187(22): 6272-6289.e21.  
15. Hasegawa E, et al., (2022) Science 375(6584):994-1000. 
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20. Uchida S, et al., (2021) J. Neurosci. 41(7):1582-1596. 
 
Aim 3. To develop novel compounds, devices and diagnostic methods for treatment of sleep 
disorders 
InSomnograf studies to assess sleep EEG at home 

In collaboration with the start-up company S’UIMIN and a newly developed handy EEG recording 
device “InSomnograf”, we conducted a comprehensive study with detailed health examinations and EEG 
measurements to assess sleep quality at the participants' home. We found that individuals with poor 
objective sleep quality exhibited a tendency toward unfavorable physical health indicators, 
particularly elevated systolic blood pressure (12). We also found significant discrepancies 
between subjective and objective assessments of sleep; 66% of individuals who perceived their 
sleep as poor showed no objective sleep problems, while 45% of those who considered their sleep 
adequate were objectively sleep-deprived. These findings underscore the inadequacy of subjective 
sleep assessments for early diagnosis and effective intervention of sleep disorders, highlighting a 
benefit of objective tools such as InSomnograf system (3). 

3. Masaki M, et al., (2025) Proc. Natl. Acad. Sci. U.S.A. 122(3): e2412895121. 
12. Iwagami M, et al., (2023) Sci Rep. 13(1):21545. 

Smartphone applications related to diet management and sleep 
In collaboration with Pokemon and Asken companies, we conducted a large-scale study utilizing 

4,825 data recorded in smartphone applications related to diet management and sleep, and found that 
the food ingredients, such as proteins, dietary fibers, and fats, affect total sleep time and sleep 
profiles, indicating that daily sleep is closely associated with healthy diet intake (4). 

4. Seol J, et al., (2025) J. Med. Internet Res. 27: e64749. 

Cognitive Behavioral Therapy for Chronic Insomnia 
Cognitive behavioral therapy for insomnia (CBT-I) is widely recommended as the first-line 

treatment for chronic insomnia over medications. We conducted a network meta-analysis of 241 
randomized controlled trials involving over 31,000 individuals with insomnia to evaluate each component’s 
effectiveness of CBT-I, and found that sleep restriction, stimulus control, and third-wave 
interventions were particularly effective. These findings help improve efficiency, support 
personalization, and enable more scalable delivery models of CBT-I (7). 

7. Furukawa Y, et al., (2024) Jama Psychiatry 81(4):357-365. 
 
Aim 4. To uncover the neurocircuit regulating hibernation-like low metabolism state 
Improvement of optogenetic induction of hibernation-like state 

Qrfp-expressing neurons (Q neurons) in the hypothalamus are discovered by IIIS to 
promote a hibernation-like hypothermic/hypometabolic state (QIH) in mice (Takahashi TM et al., 
Nature 2020). To further investigate the neurocircuit of QIH with high time-resolution, we developed a 
new optogenetic method using modified human opsin4. The improved method enabled QIH occur with 
similar kinetics of the physiological changes to natural hibernation, and suggested future applications 
for studying different neural mechanisms underlying sleep, daily torpor, and hibernation (16). 

16. Takahashi TM, et al., (2022) Cell Reports Methods 2(11): 100336. 
 
Others 
Neuronal system to regulate innate/instinctive behavior 

Sexual behavior is an instinctive behavior controlled by neurons in the basal forebrain, the 
hypothalamus, etc. We examined the extracellular levels of acetylcholine (ACh) and dopamine (DA) in 
the ventral shell of the nucleus accumbens (vsNAc) and found that both ACh and DA serve to orchestrate 
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the sequential transitions of male sexual behaviors in mice, indicating that the reciprocal signaling via 
cholinergic and dopaminergic receptors facilitate these behaviors (2). 

2. Miyasaka A, et al., (2025) Neuron 113(8):1240-1258. 

Core body temperature changes in response to various factors, including circadian rhythm, 
stress stimuli, etc. We demonstrated that the posterior subthalamic nucleus (PSTh) plays a central 
role in mediating innate fear-induced hypothermia in mice, triggered by a predator odor analog. We 
found a PBel–PSTh–NTS excitatory circuit that drives hypothermia and tail vasodilation, highlighting PSTh 
as a key thermoregulatory hub linking fear perception to autonomic output (17). 

17. Liu C, et al., (2021) Nat. Commun. 12(1): 2648. 
 
3. Facilitating Interdisciplinary Research Activities 
・Describe the content of measures taken by the Center to facilitate interdisciplinary research activities. For example, measures that 

create an environment that will facilitate doing joint research by researchers in differing fields. 
・Describe the contents and results of interdisciplinary research activities yielded by the measures described above. 
 

Successful outcome (publications) of interdisciplinary research has been achieved by having new 
PIs of various background and research field. During the last 4 years, 6 new PIs have been appointed to 
IIIS and accelerated the inter-laboratory collaborations.  

Dr. Hiroyuki Kitagawa is a professor of the Center for Computational Sciences, University of 
Tsukuba, and joined IIIS in 2021. He is a data scientist and performs sleep science from the perspectives 
of data science and engineering. He works with other labs to establish the machine learning system for 
automatic scoring of sleep EEG. The representative papers include (see Attachment A-1-A); 

23. Horie K, et al, (2024) Sci. Rep. 14: 21894. 
47. Shaikh SA, et al., (2024) IEEE Access 12: 159426-159444. (and 33 more) 

 Dr. Tomohiro Okura is a professor of the Faculty of Health and Sport Sciences, University of 
Tsukuba, and also joined IIIS in 2021. He studies the assessment of physical performance and sleep in 
older adults, and development of exercise programs. His expertise helps studying the human metabolism 
and aging effects on sleep quantity and quality. 

30. Nagata K, et al., (2024) Geriatrics & Gerontology International 24(11): 1173-1180. 
129. Seol J, et al, (2023) Sci Rep. 13(1): 10416. (and 7 more) 

 Dr. Tsuyoshi Saitoh has been promoted to an associate professor and PI of IIIS in 2022. He is 
a pharmaceutical chemist and structural biologist, leading the drug design for GPCRs, including orexin 
receptors, opioid receptors, etc. He is also challenging optochemical approach together with other PIs. 

26. Roy K, et al., (2024) Nat. Commun. 15: 3661. 
52. Yoshioka T, et al., (2024) Mol. Psychiatry. 30, 2038–2048.  (and 27 more) 

 Dr. Shoi Shi moved from the University of Tokyo and joined IIIS in 2022 as an assistant 
professor and PI. He is a data scientist and biologist, and interested in sleep physiology of not only 
mammals but ants, a social arthropod, to understand genetically conserved property and evolutionary 
significance of sleep over species. 

17. Sawada T, et al., (2024) Science 385(6716): 1459-1465. 
92. Asano F, et al., (2023) Proc. Natl. Acad. Sci. U.S.A. 120: e2218209120.  (and 4 more) 

 Dr. Shun Nakajima moved from National Center of Neurology and Psychiatry and joined IIIS 
in 2023 as an associated professor and PI. He is a clinical psychologist, studying sleep problems of children 
and adults, and establishing new psychotherapy methods by using digital technology.  

9. Sato N, et al., (2024) Sleep Biol. Rhythms 23: 137–144. 
27. Furukawa Y, et al., (2024) Jama Psychiatry 81(4):357-365.  (and 5 more) 
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Dr. Masao Iwagami is a professor of the Institute of Medicine, University of Tsukuba, and 
joined IIIS in 2023. He is a data scientist, studying sleep epidemiology using InSomnograf device and 
smartphone apps. He is interested in real-world data analysis of sleep EEG, combined with health/disease 
records or dietary components. 

4. Seol J, et al., (2025) J. Med. Internet Res. 27: e64749. 
101. Iwagami M, et al., (2023) Sci Rep. 13(1):21545.  (and 1 more) 

Collaborative research among labs in IIIS is crucial to perform the interdisciplinary research of 
“sleep science.” For this purpose, we have whole IIIS meeting series, such as Work in Progress (WIP) 
meeting and Dojo journal club, regularly once a week. In these meetings, all PIs, researchers and students 
listen to the talk of one group on duty, and discuss the research progress, new ideas and technologies, 
etc. These open discussions help promote the inter-laboratory collaborations and interdisciplinary studies. 
In addition, these meetings are open to members and students of other research centers and schools in 
the university, so the opportunity of finding collaborators is not limited to IIIS but widespread Tsukuba 
area. 
 
4. Maintaining 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, including the following points, for example: 
- Efforts being developed to maintain an international research environment based on the analysis of number and state of world-

leading, frontline researchers; exchanges with overseas entities 
- Proactive efforts to raise the level of the Center’s international recognition 
- Efforts to make the Center into one that attracts excellent researchers from around the world (such as creating of an environment 

in which researchers can concentrate on their research, providing startup research funding, supporting efforts that will foster 
young researchers and contribute to advancing their career paths, and arranging support system for the research activities of 
overseas researchers.) 

- Consolidation of the administrative structures to support implementing the efforts described above 
・In Appendix 3-1, describe the state of cooperation with overseas satellites, and list the main international research meetings held by 

the Center. 
 

The overseas PIs have actively participated in the research activities of IIIS. As mentioned in the 
section 1, Dr. Liu and Dr. Greene are Co-PIs and regularly participate in the PI meeting. Together with 
them, Dr. Saper (Harvard) and Dr. Vyazovsky (Oxford) also contribute to IIIS through AMED Moonshot 
project (2021-2025) as the overseas satellite members. 

In 2022, we have also started KAKEN project of “Deciphering the mysteries of sleep: creating a 
global network of sleep neurobiologists” supported by Fund for the Promotion of Joint International 
Research (RECONNECT: International Leading Research, 22K21351). This fund supports the salary of 
visiting researchers at overseas collaborative laboratory for a few years, as well as travel expenses. So far, 
we have sent 5 postdoctoral researchers to the top-level neuroscience/sleep laboratories, such as Dr. 
Frankland (University of Toronto), Dr. Tononi (University of Wisconsin), Dr. Soderling (Duke University), Dr. 
Shah (Stanford University), and Dr. Pentzel (Charité University Hospital, Germany) for a long-term 
collaboration. We also financially support other young researchers to visit overseas laboratories for a short-
term, to prepare for the future collaborations. 

IIIS hosts International Symposium every year since the establishment in 2012. About 200 of 
researchers and students participate each time, and enjoy lectures of 5-8 overseas guest speakers with 
active discussions. This is also a chance to find an opportunity of collaboration/job offer. During the last 4 
years, we hosted/co-hosted 7 International Symposium (see Appendix 3-1); one was the Joint Congress 
of Japanese Society of Sleep Research and Japanese Society for Chronobiology 2023 (President: Masashi 
Yanagisawa).  

We also host the institutional WPI-IIIS Seminars, where we invited domestic or foreign 
researchers of sleep/neuroscience fields 1-2 times per month. During the last 4 years, we hosted 55 
seminars (223 times from the establishment). Besides the talk, each speaker is scheduled to spend a whole 
day to meet all PIs available, and this post-talk event further provides PIs opportunities of exchanging 
research ideas and expanding international network. 
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To perform the above international activities along with daily support of non-Japanese researchers 
and graduate students, we have 6 bilingual staff in the administrative office; 3 with Ph.D. in 
medicine/pharmacy. The secretaries of all laboratories have no problem of communication in English. All 
administrative documents, including e-mails and the meeting minutes, are prepared in both Japanese and 
English. We often welcome visitors of other university/academic organizations from overseas and provide 
an introductory lecture and lab tour to demonstrate the top level research activity/environment as a WPI 
center (see Appendix 4a). 
 
5. Making Organizational Reforms  
・Describe distinctive effort in managing research operation and administrative organization, such as the strong leadership that the 

director is giving on the Center’s operation, strong performance by the administrative director who provides the center director with 
strong administrative and managerial support, and division of roles and authority between the Center and its host institution. 

・Describe the ripple effects that activities to disseminate experience and know-how accumulated by the Center, such as the followings, 
have/had on the host institution (or other research institutes, if any): 
- System reforms made through the Center's leading activities to its research operation and administrative organization 
- Experience and know-how accumulated by the Center as it have worked to establish itself as top world-level research institutes. 

・Other than the above, give examples, if any, of cooperative activities by the Center and the whole WPI Program or other WPI centers, 
to disseminate experience and know-how accumulated by the WPI program and/or the WPI centers. 

 
Since 2022, IIIS has been re-positioned in “the Organization for the Promotion of Strategic 

Research Initiatives”, University of Tsukuba, and ranked as the top Advanced Research Center (RS) among 
others. In 2024, the new research organization named “Tsukuba Institute for Advanced Research (TIAR)” 
has been launched, and IIIS was assigned as one of the featured research centers. Along these reforms 
of the university organizations together with the transition of IIIS from WPI center to WPI Academy, we 
have cooperated establishing the university’s re-organization strategy/design, KPI, etc., and also 
negotiated to have tenure positions of IIIS in the RS/TIAR. The administrative director of IIIS (2021-2023: 
Dr. Mayumi Kimura; 2024-present: Dr. Takatoshi Mochizuki) has been in charge of these reforming process 
and discussed with the university headquarter to provide the previous/ongoing experience of IIIS as the 
WPI center, so that to help them making the reform plans. As the results, RS center and TIAR have been 
successfully launched with similar WPI style/concept of administration, outreach, etc. To date, the new 
tenure positions are being assigned to IIIS (1 for RS center PI, 2 for TIAR PI and fellow). In addition, 
another tenure position will be assigned to IIIS through the reform plan for “the School of Integrative and 
Global Majors” and “the Ph.D. Program in Humanics”, possibly in 2025. The administrative director of IIIS 
is always asked for an opinion for such organizational reforms, in WPI manner. 
 
6. Efforts expected to WPI Academy Center to Enhance and Amplify the Visibility 

and Brand of the Overall WPI Program 
・Describe how the Center's outreach activities have contributed to enhancing and amplifying the visibility and brand of the WPI 

program. Describe the successful cases of the Center's outreach activities in Appendix 4, and enter the number of activities in 
Appendix 4a. 

・Other than the above, describe, if any, the activities and their concrete contents that have contributed to the enhancement and 
amplification of the visibility and brand of the WPI program (such as holding a large international research meeting, collaborative 
activities with multiple WPI centers). If you have already provided this information, please indicate where in the report. 

・Describe the Center's efforts in making it a place that expands and accelerates the international circulation of the world's best brains. 
Give their success cases and describe their concrete contents and effect in narrative. 

・Describe examples, if any, of cooperative activities by the Center and the whole WPI Program or other WPI centers, to disseminate 
experience and know-how accumulated by the WPI program and/or the WPI centers. 

 
 IIIS is now well recognized as one of the top research centers for “sleep science”, and many 
neuroscientists and sleep researchers of the world come to IIIS for a visit. In addition to the scholars, as 
shown in Appendix 4 and 4a, IIIS has received hundreds of requests for lectures from schools, companies 
and general public (126 times in FY2023 and 148 in FY2024). We have also accepted many visits of junior 
high/high school students for education purpose (up to 30 times in FY2024). Furthermore, we have 
accepted the staff education programs of our/other university, visits of the government officers and 
academic organizations of foreign countries. Considering the number of media exposure, especially those 
by the director Dr. Yanagisawa, we believe that IIIS may have a top visibility or public appeal among the 
WPI centers, contributing a lot to the branding of the WPI Program. 
 One of the important purpose of such media exposure, for IIIS, is to appeal the academic and 
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industrial success of InSomnograf system, our product of handy sleep EEG recording device/service. We 
need a mass data of sleep EEG combined together with health/disease records and genetic information, 
to achieve the next-generation biomedical database study claimed in AMED Moonshot project. This may 
provide us lots of advantages, potentially a great, life-style changing impact on both academic and 
industrial world. We have started this study as a collaboration project with Tsukuba city government, 
Toshiba Corporation, and some high schools (preparing). 
 
7. Effort to Secure the Center’s Future Development over the Mid- to Long-term 
・Address each of the following items that have been done to secure mid- to long-term center development: 

- Contents of the measures taken by the host institution to support maintaining the activities of the Center (such as securing financial 
and personnel resources, coordination among host institution to bring together in-house researchers, in-kind provision and/or 
facilities afforded in terms of usage of building, lab space and other equipment, new management reform carried out after the 
funding period ends). 

- Actions and measures taken to sustain the Center as a world premier international research center. 
 

 We appreciate the help and support of the president and university headquarter for IIIS in these 
years. During the transition period of IIIS to WPI Academy, University of Tsukuba has proceeded the shift 
of 7 IIIS PIs to the tenure positions in the graduate school programs, thus, the employment of these 
members are secured financially (see Appendix 3-2). As mentioned in the section 5, IIIS and University of 
Tsukuba have also been negotiating in reforming the new, top-level research organization TIAR, and 3 
more PIs are planned to be on the tenure-track. However, many of non-PI researchers are employed by 
the grant money, as well as the administrative staff and technical staff. This may certainly be a future 
financial problem when the current main grant, such as AMED Moonshot, runs out. 
 Another potential problem is that the floor space of IIIS building is nearly full due to the increase 
of researchers and graduate students, and may need more space near future. We already moved the 
research space of 3 PI groups (studying human sleep) out to another building nearby IIIS, but the main 
building is still crowded now. We may ask the university for help. 
 
8. Others  
・In addition to the above1-7, note any of the Center's notable efforts and activities. 
 

Multiple internal grants for supporting young researches 
We have increased the internal grant opportunity for young researchers of IIIS over the last 4 

years. In 2024, we spent about one thirds of the WPI Academy budget for the following grants; 
1) Start-up grant: for newly positioned postdoctoral researchers. 
2) WPI Academy Research Assistant: financial support for master-course students, and also unfunded 

doctor-course students by JSPS or other foundation. 
3) Travel grant: for young researchers participating conference overseas plus lab visit and talk in future 

collaborators’ laboratory. 
4) Female Researcher grant: for unfunded female researchers by KAKEN or other foundation. 

All applicants submit the application form, then have an interview session in English. Three 
administrative staff with Ph.D. serve as reviewers and evaluate the research/travel plan, then report the 
results to the PI meeting for the final decision. 
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Appendix 1 List of Center’s Major Research Achievements 
1. List of Major Refereed Papers 

*List up to 20 papers representative of the Center’s research activities during the period between FY 2021 and FY 2024, and give 
brief descriptions (within 5 to 10 lines) of them. 

*For each, write the author name(s); year of publication; journal name, volume, page(s) (or DOI number), and article title. Any 
listing order may be used as long as format is the same. If a paper has many authors, underline those affiliated with the Center. 

*If a paper has many authors (say, more than 10), all of their names do not need to be listed. 
 
1. Yin X, Zhang Z, Zhou R, Zuo P, Sang D, Zhou S, Shi B, Chen L, Wu C, Guo Y, Wang F, Zhang 

EE, Li Q, Yanagisawa M, Liu Q (2025) Calcineurin governs baseline and homeostatic regulations 
of non-rapid eye movement sleep in mice. Proc. Natl. Acad. Sci. U.S.A. 122(4): e2418317122. doi: 
10.1073/pnas.2418317122. 
・The sleep regulatory functions of protein phosphatases have not been characterized in mice. Calcineurin, also 
known as PP2B or PPP3, is a conserved Ca2+/calmodulin-dependent phosphatase that removes phosphorylation from 
serine/threonine (Ser/Thr) residues of substrate proteins to modulate their functions. In mice, gain or loss of 
calcineurin activity in the mouse brain neurons dramatically increase or decrease daily sleep amount, respectively. 
Moreover, depletion of calcineurin in the adult mouse brain prevents the homeostatic sleep response–the increased 
amount and intensity of homeostatic recovery sleep–following sleep deprivation. Thus, calcineurin acts as an 
important regulator of daily sleep amount and homeostatic sleep response in the mouse brain. 
 

2. Miyasaka A, Kanda T, Nonaka N, Terakoshi Y, Cherasse Y, Ishikawa Y, Li Y, Takizawa H, Hirano A, 
Seita J, Yanagisawa M, Sakurai T, Sakurai K, Liu Q (2025) Sequential transitions of male sexual 
behaviors driven by dual acetylcholine-dopamine dynamics. Neuron 113(8): 1240-1258. doi: 
10.1016/j.neuron.2025.01.032. 
・This paper reports that dual acetylcholine (ACh) and dopamine (DA) rhythms in the ventral shell of the nucleus 
accumbens (vsNAc) orchestrate the sequential transitions of male sexual behaviors in mice, particularly from 
intromission to ejaculation. The study reveals that these rhythms are locally generated through reciprocal signaling 
between cholinergic and dopaminergic neurons, and that disrupting ACh or D2R signaling in the vsNAc impairs these 
behaviors. 
 

3. Masaki M, Tsumoto S, Tani A, Tominaga M, Seol J, Chiba S, Miyanishi K, Nishida K, Kawana F, 
Amemiya T, Hiei T, Kanbayashi T, Yanagisawa M (2025) Discrepancies between subjective and 
objective sleep assessments revealed by in- home electroencephalography during real- world sleep. 
Proc. Natl. Acad. Sci. U.S.A. 122(3): e2412895121. doi:10.1073/pnas.2412895121 
・We have identified significant discrepancies between subjective and objective assessments of sleep. The study 
revealed that 66% of individuals who perceived their sleep as poor showed no objective sleep problems, while 45% 
of those who considered their sleep adequate were objectively sleep-deprived. These findings underscore the 
inadequacy of subjective sleep assessments for early diagnosis and effective intervention of sleep disorders, 
highlighting the critical role of objective tools such as sleep electroencephalography. 

 
4. Seol J, Iwagami M, Kayamare MCT, Yanagisawa M (2025) Relationship Among Macronutrients, 

Dietary Components, and Objective Sleep Variables Measured by Smartphone Apps:Real-World 
Cross-Sectional Study. J. Med. Internet Res. 27: e64749. doi:10.2196/64749 
・We conducted a large-scale study utilizing 4,825 data recorded in smartphone applications related to diet 
management and sleep, and found that individuals with higher protein intake had longer total sleep time than those 
with lower protein intake. Moreover, individuals who consumed more dietary fibers had longer total sleep time but 
shorter sleep latency (time taken to fall asleep) and wakefulness after sleep onset. 
 

5. Kashiwagi M, Beck G, Kanuka M, Arai Y, Tanaka K, Tatsuzawa C, Koga Y, Saito YC, Takagi M, Oishi 
Y, Sakaguchi M, Baba K, Ikuno M, Yamakado H, Takahashi R, Yanagisawa M, Murayama S, Sakurai 
T, Sakai K, Nakagawa Y, Watanabe M, Mochizuki H, Hayashi Y (2024) A pontine-medullary loop 
crucial for REM sleep and its deficit in Parkinson's disease. Cell 187(22): 6272-6289.e21. 
doi:10.1016/j.cell.2024.08.046 
・The central circuit controlling REM sleep was not well understood. In this study, we identified a neuronal circuit 
within the brainstem pons and medulla that is crucial for executing REM sleep. Artificial activation of this circuit led 
to direct transitions from wake to REM sleep and a subsequent drastic increase in REM sleep amount. Within this 
circuit, pontine neurons that express corticotropin-releasing hormone-binding protein (Crhbp+ neurons) were crucial 
for muscle atonia during REM sleep. In humans, impaired muscle atonia during REM sleep results in REM sleep 
behavior disorder (RBD), which is a hallmark of prodromal Parkinson’s disease. Indeed, in human post-mortem brains, 
we found that Crhbp+ neurons were largely lost in Parkinson’s disease patients with RBD, providing insight into the 
mechanisms underlying the sleep deficits of this disease. 
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6. Sawada T, Iino Y, Yoshida K, Okazaki H, Nomura S, Shimizu C, Arima T, Juichi M, Zhou S, Kurabayashi 

N, Sakurai T, Yagishita S, Yanagisawa M, Toyoizumi T, Kasai H, Shi S (2024) Prefrontal synaptic 
regulation of homeostatic sleep pressure revealed through synaptic chemogenetics. Science 
385(6716): 1459-1465. doi:10.1126/Science.adl3043 
・We developed a theoretical model predicting how synaptic potentiation drives sleep need, created a novel 
chemogenetic tool to selectively potentiate synapses, and established an in vitro sleep system using cultured neurons. 
By integrating in vitro and in vivo approaches, we provided the first causal evidence that synaptic potentiation induces 
sleep, and that sleep, in turn, promotes synaptic downscaling. 
 

7. Furukawa Y, Sakata M, Yamamoto R, Nakajima S, Kikuchi S, Inoue M, Ito M, Noma H, Takashina HN, 
Funada S, Ostinelli EG, Furukawa TA, Efthimiou O, Perlis M (2024) Components and Delivery Formats 
of Cognitive Behavioral Therapy for Chronic Insomnia in Adults A Systematic Review and Component 
Network Meta-Analysis. Jama Psychiatry 81(4): 357-365. doi:10.1001/jamapsychiatry.2023.5060 
・Cognitive behavioral therapy for insomnia (CBT-I) is widely recommended as the first-line treatment for chronic 
insomnia, but the efficacy of its individual components remains unclear. This study conducted a network meta-analysis 
of 241 randomized controlled trials involving over 31,000 individuals with insomnia to evaluate each component’s 
effectiveness. The results showed that sleep restriction, stimulus control, and third-wave interventions (e.g., 
mindfulness) were particularly effective. In contrast, commonly used elements like sleep hygiene and relaxation were 
less effective. These findings offer key insights for refining CBT-I by focusing on the most effective components, helping 
improve efficiency, support personalization, and enable more scalable delivery models. 
 

8. Roy K, Zhou XZ, Otani R, Yuan PC, Ioka S, Vogt KE, Kondo T, Farag NHT, Ijiri H, Wu ZF, Chitose Y, 
Amezawa M, Uygun DS, Cherasse Y, Nagase H, Li YL, Yanagisawa M, Abe M, Basheer R, Wang YQ, 
Saitoh T, Lazarus M (2024) Optochemical control of slow-wave sleep in the nucleus accumbens of 
male mice by a photoactivatable allosteric modulator of adenosine A2A receptors. Nat. Commun. 
15(1): 3661. doi:10.1038/s41467-024-47964-4 
・Adenosine A2A receptors in the nucleus accumbens are crucial for regulating sleep and motivation. Until now, no 
drugs have been able to selectively modulate these receptors without impacting other organs. The Lazarus lab has 
developed a light-activated allosteric modulator of the adenosine A2A receptor, successfully inducing sleep in mice 
through targeted light irradiation of the nucleus accumbens. 
 

9. Asano F, Kim SJ, Fujiyama T, Miyoshi C, Hotta-Hirashima N, Asama N, Iwasaki K, Kakizaki M, Mizuno 
S, Mieda M, Sugiyama F, Takahashi S, Shi S, Hirano A, Funato H, Yanagisawa M (2023) SIK3-HDAC4 
in the suprachiasmatic nucleus regulates the timing of arousal at the dark onset and circadian period 
in mice. Proc. Natl. Acad. Sci. U.S.A. 120(11): e2218209120. doi:10.1073/pnas.2218209120 
・Although rapid awakening after sleep is essential for animal survival and human daily productivity, its molecular 
mechanism remains unclear. C57BL/6J mice exhibit rapid and sustained wakefulness immediately after the onset of 
the dark phase. In contrast, mice lacking protein kinase SIK3 in the suprachiasmatic nucleus show a delayed awakening 
response during the early dark phase, despite having a total daily wake time comparable to that of wild-type mice. 
These findings suggest that SIK3 regulates the temporal dynamics of sleep-wake transitions, shaping not only the 
amount and quality but also the rhythmic pattern of wakefulness. 
 

10. Kawano T, Kashiwagi M, Kanuka M, Chen C, Yasugaki S, Hatori S, Miyazaki S, Tanaka K, Fujita H, 
Nakajima T, Yanagisawa M, Nakagawa Y, Hayashi Y (2023) ER proteostasis regulators cell-non-
autonomously control sleep. Cell Reports 42(3): 112267. doi:10.1016/j.celrep.2023.112267 
・For the first time, we conducted a forward genetic screening for mutants with abnormal sleep using the nematode 
C. elegans. As a result, we found that loss of function of SEL-11 leads to an extreme long-sleeper phenotype. Moreover, 
loss of function of the mammalian homolog also resulted in drastically-increased sleep in mice. We found that SEL-11 
functions in non-neuronal peripheral tissues and that ER stress-response pathways act downstream to generate a non-
cell autonomous signal that promotes sleep. Our results suggest that sleep is an individual-level response to ER stress. 
 

11. Prokofeva K, Saito YC, Niwa Y, Mizuno S, Takahashi S, Hirano A, Sakurai T (2023) Structure and 
function of neuronal circuits linking ventrolateral preoptic nucleus and lateral hypothalamic area. J.  
Neurosci. 43(22): 4075-4092. doi:10.1523/JNEUROSCI.1913-22.2023 
・In this study, we investigated the anatomical and functional connectivity between the ventrolateral preoptic area 
(VLPO) and the lateral hypothalamus (LHA), two brain regions critically involved in sleep-wake regulation. Using viral 
tracing, electrophysiology, and behavioral analyses, we identified specific GABAergic VLPO neurons that project to and 
inhibit wake-promoting orexin neurons in the LHA. Conversely, we found that LHA neurons can modulate VLPO activity 
via reciprocal projections. Optogenetic activation of VLPO–LHA projections promoted sleep, while inhibition disrupted 
normal sleep architecture. Our findings elucidate a bidirectional circuit that balances arousal and sleep, offering insights 
into the neural mechanisms governing sleep homeostasis. 
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12. Iwagami M, Seol J, Hiei T, Tani A, Chiba S, Kanbayashi T, Kondo H, Tanaka T, Yanagisawa M (2023) 

Association between electroencephalogram-based sleep characteristics and physical health in the 
general adult population. Sci Rep. 13(1): 21545. doi:10.1038/s41598-023-47979-9 
・We conducted a comprehensive study involving 100 adults aged 30-59 years, with detailed health examinations and 
electroencephalogram (EEG) measurements to assess sleep quality for five nights at the participants' homes. Exploring 
the relationship between sleep quality and various physical health parameters, we found that individuals with poor 
objective sleep quality exhibited a tendency toward unfavorable physical health indicators, particularly elevated systolic 
blood pressure. 

 
13. Kim SJ, Hotta-Hirashima N, Asano F, Kitazono T, Iwasaki K, Nakata S, Komiya H, Asama N, Matsuoka 

T, Fujiyama T, Ikkyu A, Kakizaki M, Kanno S, Choi J, Kumar D, Tsukamoto T, Elhosainy A, Mizuno S, 
Miyazaki, S, Tsuneoka, Y, Sugiyama, F, Takahashi, S, Hayashi Y, Muratani M, Liu Q, Miyoshi C, 
Yanagisawa M, Funato H (2022) Kinase signalling in excitatory neurons regulates sleep quantity and 
depth. Nature 612(7940): 512-518. doi:10.1038/s41586-022-05450-1 
・The duration and depth of sleep serve as indicators of sleep health. However, the neural mechanisms that regulate 
these sleep parameters remain unclear. Neuron-type- and brain region-specific manipulation of protein kinase SIK3 
revealed that SIK3 in forebrain excitatory neurons regulates EEG delta power during NREM sleep, whereas SIK3 in 
hypothalamic excitatory neurons controls NREM sleep duration. Furthermore, this study demonstrated that the LKB1–
SIK3–HDAC4/5 pathway constitutes an intracellular signaling cascade that regulates NREM sleep, potentially 
functioning in a phylogenetically conserved manner. 

 
14. Zhou R, Wang GD, Li Q, Meng FX, Liu C, Gan R, Ju DP, Liao MM, Xu JJ, Sang D, Gao X, Zhou S, Wu 

KJ, Sun QZ, Guo Y, Wu CY, Chen ZY, Chen L, Shi BH, Wang HY, Wang X, Li HY, Cai T, Li B, Wang FC, 
Funato H, Yanagisawa M, Zhang EE, Liu Q (2022) A signalling pathway for transcriptional regulation 
of sleep amount in mice. Nature 612(7940): 519-527. doi:10.1038/s41586-022-05510-6 
・In mammals, sleep quantity is also governed by genetic factors and exhibit age-dependent variations. However, the 
core molecular pathways and effector mechanisms that regulate sleep quantity remain unclear. This study characterizes 
LKB1-SIK3-HDAC4/5-CREB as the first signaling pathway for transcriptional regulation of sleep amount in mice by AAV-
mediated somatic genetics analysis. These findings introduce the concept of signaling pathways targeting transcription 
modulators to regulate sleep amount and further demonstrate utility of somatic genetics in mouse sleep research. 

 
15. Hasegawa E, Miyasaka A, Sakurai K, Cherasse Y, Li YL, Sakurai T (2022) Rapid eye movement sleep 

is initiated by basolateral amygdala dopamine signaling in mice. Science 375(6584): 994-1000. 
doi:10.1126/science.abl6618 
・In this study, we demonstrated that rapid eye movement (REM) sleep is initiated by a transient increase in dopamine 
release in the basolateral amygdala (BLA) during non-REM (NREM) sleep. Using a combination of in vivo imaging, 
optogenetics, and pharmacological approaches, we found that this dopamine surge serves as a critical trigger for the 
transition from NREM to REM sleep. By selectively manipulating dopaminergic input to the BLA, we were able to either 
promote or suppress REM sleep episodes. Furthermore, using a narcolepsy model mouse, we showed that the same 
dopamine surge in the BLA precedes the onset of cataplexy, a pathological REM sleep-like state. These findings uncover 
a previously unrecognized mechanism by which the brain initiates REM sleep and suggest that dysregulation of this 
circuit may underlie the pathophysiology of narcolepsy. 

 
16. Takahashi TM, Hirano A, Kanda T, Saito VM, Ashitomi H, Tanaka KZ, Yokoshiki Y, Masuda K, 

Yanagisawa M, Vogt KE, Tokuda T, Sakurai T (2022) Optogenetic induction of hibernation-like state 
with modified human Opsin4 in mice. Cell Reports Methods 2(11): 100336. 
doi:10.1016/j.crmeth.2022.100336 
・We previously reported that the excitatory manipulation of Qrfp-expressing neurons in the hypothalamus (quiescence-
inducing neurons [Q neurons]) induced a hibernation-like hypothermic/hypometabolic state (QIH) in mice. To control 
the QIH with a higher time resolution, we developed an optogenetic method using modified human opsin4 (OPN4). C-
terminally truncated OPN4 (OPN4dC) stably and reproducibly induces QIH for at least 24 h by illumination with low-
power light (3 W, 473 nm laser) with high temporal resolution. The high sensitivity of OPN4dC allows us to 
transcranially stimulate Q neurons with blue-light-emitting diodes and non-invasively induce the QIH, potentially leading 
to clinical applications in humans. OPN4dC-mediated QIH recapitulates the kinetics of the physiological changes 
observed in natural hibernation, revealing that Q neurons concurrently contribute to thermoregulation and 
cardiovascular function. This optogenetic method can facilitate the identification of the neural mechanisms underlying 
long-term dormancy states such as sleep, daily torpor, and hibernation. 

 
17. Liu C, Lee CY, Asher G, Cao LQ, Terakoshi Y, Cao P, Kobayakawa R, Kobayakawa K, Sakurai K, Liu Q 

(2021) Posterior subthalamic nucleus (PSTh) mediates innate fear-associated hypothermia in mice. 
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Nat. Commun. 12(1): 2648. doi:10.1038/s41467-021-22914-6 
・This study demonstrates that the posterior subthalamic nucleus (PSTh) plays a central role in mediating innate fear-
induced hypothermia in mice, triggered by the predator odor analog 2MT. In this paper, we identify a PBel–PSTh–NTS 
excitatory circuit that drives hypothermia and tail vasodilation, highlighting PSTh as a key thermoregulatory hub linking 
fear perception to autonomic output. 

 
18. Tsai CJ, Nagata T, Liu CY, Suganuma T, Kanda T, Miyazaki T, Liu K, Saitoh T, Nagase H, Lazarus M, 

Vogt V, Yanagisawa M, Hayashi Y (2021) Cerebral capillary blood flow upsurge during REM sleep is 
mediated by A2a receptors. Cell Reports 36(7): 109558. doi:10.1016/j.celrep.2021.109558 
・How the cerebral blood flow (CBF) changes across sleep/wake states was unclear, with different conclusions drawn 
between PET, NIRS, or doppler studies. In this study, to reach a definite conclusion, we directly observed red blood 
cells within capillaries, where the actual substance exchange between the blood and neurons/glia occurs, by two-
photon microscopy. As a result, we found that capillary CBF is largely increased during REM sleep compared 
wakefulness and non-REM sleep. Moreover, we found that signaling via adenosine A2a receptors is crucial for the 
elevated CBF during REM sleep. These results provided definite conclusions regarding the dynamics of CBF across 
sleep/wake states and insights to the underlying mechanisms. Based on these findings, REM sleep might be a state 
crucial for recovery of the cerebral cortex. 

 
 

19. Iwasaki K, Fujiyama T, Nakata S, Park M, Miyoshi C, Hotta-Hirashima N, Ikkyu A, Kakizaki M, Sugiyama 
F, Mizuno S, Abe M, Sakimura K, Takahashi S, Funato H, Yanagisawa M (2021) Induction of mutant 
Sik3(Sleepy) allele in neurons in late infancy increases sleep need. J. Neurosci. 41(12): 2733-2746. 
doi:10.1523/JNEUROSCI.1004-20.2020 
・Previous forward genetic screening in mice demonstrated that loss of a PKA phosphorylation site enhances NREM 
sleep, implicating protein kinase SIK3 as a potential neural regulator of sleep. By generating gene-modified mice that 
allow for temporally and neuron-specific expression of SIK3 lacking the PKA site, we showed that expression of the 
PKA-site-deficient SIK3 in young adult mice increased NREM sleep. These findings indicate that the neural SIK3 pathway 
plays a crucial role in the regulation of sleep. 

 
20. Uchida S, Soya S, Saito YC, Hirano A, Koga K, Tsuda M, Abe M, Sakimura K, Sakurai T (2021) A 

discrete glycinergic neuronal population in the ventromedial medulla that induces muscle atonia during 
REM sleep and cataplexy in mice. J. Neurosci. 41(7): 1582-1596. doi:10.1523/JNEUROSCI.0688-
20.2020 
・In this study, we identified a specific population of glycinergic neurons in the ventromedial medulla (VMM) that 
plays a crucial role in inducing muscle atonia during REM sleep. Using viral vector-mediated tracing in GlyT2-Cre 
mice, we found that these neurons receive direct excitatory inputs from glutamatergic neurons in the sublaterodorsal 
tegmental nucleus (SLD). Selective silencing of this pathway via tetanus toxin light chain expression led to REM sleep 
without atonia. Furthermore, in orexin-ataxin-3 narcoleptic mice, this manipulation significantly reduced the 
occurrence of cataplexy-like episodes. Our findings demonstrate that this glycinergic VMM neuronal population is 
essential for both REM sleep atonia and the expression of cataplexy, providing insights into the shared neural 
mechanisms underlying these phenomena. 
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2. Major Invited Lectures, Plenary Addresses (etc.) 
*List up to 10 main presentations made between FY 2021 and FY 2024 in order from most recent. 
*For each, write the date(s), lecturer/presenter’s name, presentation title and conference name. 

 

Date(s) Lecturer/Presenter's 
name Presentation title Conference name 

2024/10/22 Masashi Yanagisawa 
Deciphering the mysteries of 
sleep: toward the molecular 
substrate for “sleepiness” 

Burdon Sanderson 
Award Lecture 2024, 
University of Oxford 

2024/09/30-
10/5 Masashi Yanagisawa 

Deciphering the mysteries of 
sleep: toward the molecular 
substrate for “sleepiness” 

KVA-JSPS Seminar, 
U of Helsinki/ 
U of Uppsala/ 
Karolinska Institutet 

2024/09/11 Takeshi Sakurai 
Dopamine-mediated mechanisms 
underlying REM Sleep initiation and 
regulation 

2024 Cold Spring 
Harbor Asia 
Conference 

2024/09/17 Masashi Yanagisawa 
Deciphering the mysteries of 
sleep: toward the molecular 
substrate for “sleepiness” 

InCor-JSPS Joint 
International 
Symposium, 
University of Sao 
Paulo 

2023/03/31 Yu Hayashi Analyses of the function and 
regulation of REM sleep 

The 10th Congress 
of Asian Sleep 
Research Society 
(ASRS 2023) 

2023/09/16 Masashi Yanagisawa Searching for the molecular 
substrate for "sleepiness" 

The 45th Annual 
Meeting of Japanese 
Society of Sleep 
Research 

2023/05/17 Masashi Yanagisawa 
Deciphering the mysteries of 
sleep: toward the molecular 
substrate for “sleepiness” 

The American 
Society for Clinical 
Investigation 
Scientific Sessions 

2022/06/30 Takeshi Sakurai 
Special lecture - Rapid eye 
movement sleep is initiated by 
basolateral amygdala dopamine 
signaling in mice 

NEURO2022 

2022/07/03 Masashi Yanagisawa 
Award lecture - Deciphering the 
mysteries of sleep: toward the 
molecular substrate for 
“sleepiness” 

NEURO2022 

2021/11/09 Masashi Yanagisawa 
Special Lecture - The Mysteries of 
Sleep - Toward the Molecular 
Substrate for "Sleepiness" 

50th Annual Meeting 
of the Society for 
Neuroscience 2021 
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3. Major Awards 
*List main awards received between FY 2021 and FY 2024 in order from the most recent (within 10 awards).. 
*For each, write the date issued, recipient’s name and the name of award. In case of multiple recipients, underline those affiliated 
with the Center. 

 

Date Recipient's name Name of award 

2025/02 Arisa Hirano FY2024 Tsukuba Encouragement Prize 

2024/10 Masashi Yanagisawa Burdon Sanderson Prize 2024 

2024/05 Masashi Yanagisawa Fellows of IUPS Academy 

2023/09 Masashi Yanagisawa Clarivate Citation Laureates 

2023/04 Emi Hasegawa 
FY2023 Young scientistʼs prize, 
commendation for science and technology 
by MEXT 

2022/12 Masashi Yanagisawa Honorary doctorate from University of Bern 

2022/09 Masashi Yanagisawa, Emmanuel 
Mignot 

Breakthrough Prize in Life Sciences 
2023 

2022/07 Masashi Yanagisawa Toshihiko Tokizane Memorial Award 

2022/02 Takeshi Sakurai FY2021 Tsukuba Prize 

2021/04 Arisa Hirano 
FY2021 Young scientistʼs prize, 
commendation for science and 
technology by MEXT 
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NOTE: 
*Underline names of principal investigators who belong to an overseas research institution.
*Indicate newly added researchers for FY 2021-2024 in the “Notes” column.

Name Age
Affiliation
(Position title, department,
organization)

Academic degree,
Specialty

Effort
(%)*

Starting date of
participation

Status of participation
(Describe in concrete terms) Note

Center director

Masashi Yanagisawa 64
Professor, International Institute for
Integrative Sleep Medicine, University
of Tsukuba

M.D., Ph.D. ;
Neuroscience,
Pharmacology

95 December 2012 Usually stays at the center

Takeshi Sakurai 60

Professor, International Institute for
Integrative Sleep Medicine, University
of Tsukuba;
Professor,  Faculty of Medicine,
University of Tsukuba

M.D., Ph.D.;
Neuroscience 80 April 2013 Usually stays at the center

Hiromasa Funato 55

Visiting Professor, International
Institute for Integrative Sleep
Medicine, University of Tsukuba
Professor, Toho University

M.D., Ph.D.;
Neuroscience 40 December 2012

a) Stays at the center twice a
week
b) Attends PI meeting 1X/month
(by Zoom or in person)

Robert Greene 74
Professor, Department of Psychiatry,
University of Texas Southwestern
Medical Center

M.D., Ph.D.;
Neuroscience 10 December 2013

a) Usually stays at the satellite
center (In FY2022, visited IIIS on
the occasion of the annual
symposium for 16 days)
b) Online meeting with lab
1X/week
c) Attends PI meeting 1X/month
(by Zoom)
d) Participates in the annual IIIS
symposium  (in person)

Qinghua Liu 53
Investigator, National Institute of
Biological Sciences (NIBS), Tsinghua
University, China

Ph.D. ; Genetics,
Molecular
Biology,
Biochemistry

10 April 2013

a) Usually stays at the satellite
center (In FY2022, visited IIIS on
the occasion of the annual
symposium for 3 days)
b) Online meeting with lab
1X/week
c) Attends PI meeting 1X/month
(by Zoom)
d) Participates in the annual IIIS
symposium  (in person)

Noriki Kutsumura 47

Professor, International Institute for
Integrative Sleep Medicine, University
of Tsukuba;
Professor,  Faculty of Pure and
Applied Sciences,  University of
Tsukuba

Ph.D.; Organic
Chemistry,
Medicinal
Chemistry

80 April 2013 Usually stays at the center

Takashi Kanbayashi 61

Professor, International Institute for
Integrative Sleep Medicine, University
of Tsukuba;
Physician, Ibaraki Prefectural Medical
Center of　Psychiatry

M.D., Ph.D.;
Sleep Medicine,
Psychiatry

80 April 2019
Stays 2 days or more/week at the
center when free from clinical
duties

Hiroyuki Kitagawa 69
Professor, International Institute for
Integrative Sleep Medicine, University
of Tsukuba

Ph.D.; Computer
Science,
Intelligent
Informatics

100 April 2021 Usually stays at the center

April 2021
〜

new
member

Michael Lazarus 55

Professor, International Institute for
Integrative Sleep Medicine, University
of Tsukuba;
Professor,  Faculty of Medicine,
University of Tsukuba

Ph.D.;
Neuroscience 80 April 2013 Usually stays at the center

Yu Hayashi 44

Visiting Professor, International
Institute for Integrative Sleep
Medicine, University of Tsukuba
Professor, School of Science, The
University of Tokyo
Professor, Graduate School of
Medicine, Kyoto University

Ph.D.;
Neuroscience 20 April 2013

a) Stays at the center twice a
week
b) Attends PI meeting 1X/month
(by Zoom or in person)

Kaspar Vogt 58

Associate Professor,  International
Institute for Integrative Sleep
Medicine, University of Tsukuba
Associate Professor,   Faculty of Life
and Environmental Sciences,
University of Tsukuba

M.D., Ph.D.;
Physiology,
Pharmacology,
Neurobiology

80 February 2014 Usually stays at the center

Principal Investigators  Total: 29<Principal Investigators at the end of FY 2024>

Appendix 2   FY 2024 List of Principal Investigators

University of Tsukuba IIIS



Appendix 2

Masanori Sakaguchi 48

Associate Professor, International
Institute for Integrative Sleep
Medicine, University of Tsukuba;
Associate Professor,  Faculty of
Medicine, University of Tsukuba

M.D., Ph.D.;
Neuroscience 80 January 2013 Usually stays at the center

Takashi Abe 45
Associate Professor, International
Institute for Integrative Sleep
Medicine, University of Tsukuba

Ph.D.; Behavioral
Science,
Psychophysiology

100 November 2017 Usually stays at the center

Katsuyasu Sakurai 46

Associate Professor,International
Institute for Integrative Sleep
Medicine, University of Tsukuba
Associate Professor,  Faculty of
Medicine, University of Tsukuba

Ph.D.;
Neuroscience 25 July 2017 Usually stays at the center

Tsuyoshi Saito 40

Associate Professor,International
Institute for Integrative Sleep
Medicine, University of Tsukuba
Associate Professor,  Faculty of
Medicine, University of Tsukuba

Ph.D.; Chemical
Biology,
Medicinal
Chemistry

80 April 2022 Usually stay at the center

April 2022
〜

new
member

Shun Nakajima 40
Associate Professor, International
Institute for Integrative Sleep
Medicine, University of Tsukuba

Ph.D.;
Sleep Medicine 100 July 2023 Usually stay at the center

July 2023〜
new

member

Sakiko Honjoh 44
Assistant Professor, International
Institute for Integrative Sleep
Medicine, University of Tsukuba

Ph.D.; Molecular
Biology, Genetics,
Neuroscience

100 September 2017 Usually stays at the center

Yo Oishi 44

Associate Professor, International
Institute for Integrative Sleep
Medicine, University of Tsukuba;
Associate Professor,Faculty of
Medicine, University of Tsukuba

Ph.D.;
Neuroscience 80 April 2013 Usually stays at the center

Arisa Hirano 39

Assistant Professor, International
Institute for Integrative Sleep
Medicine, University of Tsukuba;
Assistant Professor, Faculty of
Medicine, University of Tsukuba

Ph.D.; Molecular
Biology, Genetics,
Neuroscience

80 April 2019 Usually stays at the center

Hirofumi Toda 46
Assistant Professor, International
Institute for Integrative Slee
Medicine, University of Tsukuba

Ph.D.; Genetics 100 July 2019 Usually stay at the center

Shoi Shi 36
Assistant Professor, International
Institute for Integrative Sleep
Medicine, University of Tsukuba

Ph.D.;
Neuroscience,
Systems
Genomics, Data
Science

100 March 2022 Usually stay at the center

March 2022
〜

new
member

Tomohiro Okura 52 Professor, Faculty of Health and Sport
Sciences, University of Tsukuba

Ph.D.; Health and
Sports Sciences 20 November 2021

a) Usually stays at  Faculty of
Health and Sport Sciences
b) Attends  PI meeting once a
month in person

November
2021〜

new
member

Masao Iwagami 41 Professor,  Faculty of Medicine,
University of Tsukuba

Ph.D.;
Epidemiology and
Population Health

20 September 2023
a) Usually stays at  Faculty of
Medicine
b) Attends  PI meeting once a
month in person

September
2023〜

new
member

Genshiro Sunagawa 48 Team Leader, Laboratory for
Hibernation Biology, RIKEN

M.D., Ph.D.;
Physiology 10 April 2022 Usually stays at the partner

institution

April 2022
〜

new
member

Clifford B. Saper 72 Professor, Beth Israel Deaconess
Medical Center, Harvard University

M.D., Ph.D.;
Neurobiology 10 April 2022 Usually stays at the partner

institution

April 2022
〜

new
member

Vladyslav Vyazovsky 49 Professor, Sleep Physiology, Oxford
University Ph.D.; Zoology 10 April 2022 Usually stays at the partner

institution

April 2022
〜

new
member

Hiroyasu Ando 46
Professor, Center of Mathematical
Sciences for Open Innovation, WPI-
AIMR Tohoku University

Ph.D.;
Information
Science and
Engineering

10 April 2022 Usually stays at the partner
institution

April 2022
〜

new
member

Morimitsu Kurino 51 Professor, Faculty of Economics, Keio
University Ph.D.; Economics 10 April 2022 Usually stays at the partner

institution

April 2022
〜

new
member

Shuji Nakamura 41 Research Support Division Manager,
S‘UIMIN Inc.

B.S.; Medical
Science 10 April 2022 Usually stays at the partner

institution

April 2022
〜

new
member

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

University of Tsukuba IIIS
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Next Affiliation
(Position title, department,
organization)

Physician, Internal (Sleep) Medicine,
Moriya Keiyu Hospital/Retired at the
end of March in 2020
University of Texas Southwestern
Medical Center, USA　(Professor &
Chair,Department of Neuroscience)
University of Texas Southwestern
Medical Center, USA (Professor,
Department of Neuroscience)
University of California, Berkeley, USA
(Professor, Dept of Molecular & Cell
Biology)
Akita University Graduate School of
Medicine, Japan (Professor, Doctorial
Course in Medicine Bioregulatory
Medicine Department of
Neuropsychiatry)

Professor, Gui de Chauliac Hospital,
University of Montpellier, INSERM
Institute for Neurosciences Montpellier

Professor Emeritus, University of
Tsukuba

Professor,International Research Center
for Neurointelligence,The University of
Tokyo

Kumpei Tokuyama April 1st 2015 - March 31st
2024

Mayumi Kimura January 1st 2022 - March
31st 2024

Name Period of participation

Joseph Takahashi

Principal Investigators resigned since FY 2021

Yves Dauvilliers April 1st 2022 - March 31st
2024

December 1st 2012 - March
31st 2023

October 1st 2018 - March
31st 2023Kazuo Mishima

Yang Dan

March 1st 2013 - March
31st 2023

April 1st 2014 - March 31st
2023

Makoto Satoh April 1st 2015 - March 31st
2022

Carla Green

University of Tsukuba IIIS
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Appendix 3-1 Record of Center Activities (FY 2021-FY 2024) 
1. Researchers and Center Staffs, Satellites, Partner Institutions 
1-1. Researchers and Center Staffs Participated in the Center’s Activities 

- Enter the number of researchers and center staffs affiliated with the Center in the table in Appendix 3-1a. 

Special mention 
- Describe the Center’s concrete plans for the future and already-established schedules for employing 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. 

- In Appendix 3-1b, describe the positions that postdoctoral researchers acquire upon leaving the Center. 
 
 
1-2. Satellites and Partner Institutions 

- List the satellite and partner institutions, both domestic and overseas, in the table below. 
- Indicate newly added and deleted institutions in the “Notes” column. 

 
<Satellite institutions> 

Institution name Principal Investigator(s), if any Notes 

University of Texas Southwestern 
Medical Center, USA Robert Greene  

National Institute of Biological 
Sciences, China Qinghua Liu  

 
< Partner institutions> 

Institution name Principal Investigator(s), if any Notes 

RIKEN, Japan Genshiro Sunagawa  

Oxford University, UK Vladyslav Vyazovsky  

Tohoku University, Japan Hiroyasu Ando  

Keio University, Japan Morimitsu Kurino  

S’UIMIN Inc., Japan Shuji Nakamura  

Harvard University, USA Clifford B. Saper New 

Toho University, Japan Hiromasa Funato New 

Kyoto University, Japan  New 

National Center of Neurology and 
Psychiatry, Japan  New 
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2. Status of Collaboration with Overseas Satellites 
2-1. Coauthored Papers 

- List the refereed papers published between FY 2021 and FY 2024 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. 
 
 
Overseas Satellite 1   University of Texas Southwestern Medical Center (Total: 5 papers) 
 
1) Vogt  KE, Kulkarni  A, Pandi  R, Dehnad  M, Konopka  G, Greene  RW (2025) Sleep need driven 

oscillation of glutamate synaptic phenotype. Elife 13. doi:10.7554/eLife.98280; 
10.7554/eLife.98280.4.sa1; 10.7554/eLife.98280.4.sa2 

2) Bjorness TE, Greene RW (2024) Orexin-mediated motivated arousal and reward seeking. Peptides 180. 
doi:10.1016/j.peptides.2024.171280 

3) Han G, Matsumoto S, Diaz J, Greene RW, Vogt KE (2022) Dihydropyridine calcium blockers do not 
interfere with non-rapid eye movement sleep. Front. Neurosci. 16. doi:10.3389/fnins.2022.969712 

4) Bjorness TE, Greene RW (2021) Interaction between cocaine use and sleep behavior: A comprehensive 
review of cocaine's disrupting influence on sleep behavior and sleep disruptions influence on reward 
seeking. Pharmacol Biochem Behav 206, 173194. 10.1016/j.pbb.2021.173194 (71) 

5) Sonneborn A, Greene RW (2021) Norepinephrine transporter antagonism prevents dopamine-
dependent synaptic plasticity in the mouse dorsal hippocampus. Neurosci Lett 740, 135450. 
10.1016/j.neulet.2020.135450 (79) 
 
 

Overseas Satellite 2  National Institute of Biological Sciences (Total: 6 papers) 
 
1) Yin X, Zhang Z, Zhou R, Zuo P, Sang D, Zhou S, Shi B, Chen L, Wu C, Guo Y, Wang F, Zhang EE, 

Li Q, Yanagisawa M, Liu Q (2025) Calcineurin governs baseline and homeostatic regulations of 
non-rapid eye movement sleep in mice. Proc. Natl. Acad. Sci. U.S.A. 122(4):e2418317122. doi: 
10.1073/pnas.2418317122. 

2) Miyasaka A, Kanda T, Nonaka N, Terakoshi Y, Cherasse Y, Ishikawa Y, Li Y, Takizawa H, Hirano A, 
Seita J, Yanagisawa M, Sakurai T, Sakurai K, Liu Q (2025) Sequential transitions of male sexual 
behaviors driven by dual acetylcholine-dopamine dynamics. Neuron 113(8):1240-1258. doi: 
10.1016/j.neuron.2025.01.032. 

3) Zhou R, Wang GD, Li Q, Meng FX, Liu C, Gan R, Ju DP, Liao MM, Xu JJ, Sang D, Gao X, Zhou S, Wu 
KJ, Sun QZ, Guo Y, Wu CY, Chen ZY, Chen L, Shi BH, Wang HY, Wang X, Li HY, Cai T, Li B, Wang FC, 
Funato H, Yanagisawa M, Zhang EE, Liu Q (2022) A signalling pathway for transcriptional regulation 
of sleep amount in mice. Nature 612(7940):519-527. doi:10.1038/s41586-022-05510-62) 

4) Kim SJ, Hotta-Hirashima N, Asano F, Kitazono T, Iwasaki K, Nakata S, Komiya H, Asama N, Matsuoka 
T, Fujiyama T, Ikkyu A, Kakizaki M, Kanno S, Choi J, Kumar D, Tsukamoto T, Elhosainy A, Mizuno S, 
Miyazaki, S, Tsuneoka, Y, Sugiyama, F, Takahashi, S, Hayashi, Y, Muratani, M, Liu Q, Miyoshi, C, 
Yanagisawa M, Funato H (2022) Kinase signalling in excitatory neurons regulates sleep quantity and 
depth. Nature 612 (7940):512-518. doi:10.1038/s41586-022-05450-1 

5) Liu C, Lee CY, Asher G, Cao LQ, Terakoshi Y, Cao P, Kobayakawa R, Kobayakawa K, Sakurai K, Liu Q 
(2021) Posterior subthalamic nucleus (PSTh) mediates innate fear-associated hypothermia in mice. 
Nature Communications 12:2648 (28) 

6) Matsuo T, Isosaka T, Hayashi Y, Tang LJ, Doi A, Yasuda A, Hayashi M, Lee CY, Cao LQ, Kutsuna N, 
Matsunaga S, Matsuda T, Yao I, Setou M, Kanagawa D, Higasa K, Ikawa M, Liu Q, Kobayakawa R, 
Kobayakawa K (2021) Thiazaline-related innate fear stimuli orchestrate hypothermia and anti-hypoxia 
via sensory TRPA1 activation. Nature Communications 12:2074 (36) 
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2-2. Status of Researcher Exchanges 

- Using the below tables, indicate the number of researcher exchanges between the Center (include domestic satellite institutions) and 
overseas satellite institutions during the period of FY 2021-FY 2024. Enter by institution and fiscal year.  

- Write the number of principal investigator visits in the upper space and the number of other researcher visits in the lower space. 
 
Overseas Satellite 1: 

<To overseas satellite> 
 FY 2021 FY 2022 FY 2023 FY 2024 Total 

Principal investigators 0 0 3 0 3 

Other researchers 0 0 337 344  681 

Total 0 0 340 344 684 
 

<From overseas satellite> 
 FY 2021 FY 2022 FY 2023 FY 2024 Total 

Principal investigators 0 1 0 0 1 

Other researchers 0 0 0 0 0 

Total 0 1 0 0 1 
 
Overseas Satellite 2: 

<To overseas satellite> 
 FY 2021 FY 2022 FY 2023 FY 2024 Total 

Principal investigators 0 0 2 4 6 

Other researchers 0 0 0 0 0 

Total 0 0 2 4 6 
 

<From overseas satellite> 
 FY 2021 FY 2022 FY 2023 FY 2024 Total 

Principal investigators 0 1 0 0 1 

Other researchers 0 1 0 274 275 

Total 0 2 0 274 276 
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3. Holding and Participating in International Research Meetings 
3-1. Holding international Research Meetings 

- Indicate the number of international research conferences or symposiums held between FY 2021 and FY 2024, and give up to five 
examples of the most representative ones using the table below.  

 
FY 2021: 3 meetings FY 2022: 1 meeting FY 2023: 2 meetings FY 2024: 1meeting 

 
Major examples (meeting titles, places and dates held) Number of participants 
2021 
Title: JST-CREST "Opt Bio" / The 10th WPI-IIIS Joint Symposium 
〜Deciphering the Brain through "Opt Bio" Tools〜 
Place: Online 
Date: Friday, March 18, 2022. 8:30-16:00 (JST) 
 

From domestic institutions: 271 
From overseas institutions: 29 

2022 
The 11th WPI-IIIS Symposium  
〜Deciphering the Mysteries of Instinctive Behaviors〜 
Place: IIIS Building, University of Tsukuba 
Date: Wednesday, February 22, 2023. 8:30-18:00（JST） 
 

From domestic institutions: 125 
From overseas institutions: 57 

2023 
Joint Congress of 
the 45th Annual Meeting of Japanese Society of Sleep Research, 
the 30th Annual Meeting of Japanese Society for Chronobiology 
〜Sleepless in Somnology and Chronobiology〜 
Place: Pacifico Yokohama North 
Minato Mirai, Yokohama, JAPAN 
Date: September 15 (Fri) to 17 (Sun), 2023 (JST) 
 

From domestic institutions: 3,100 
From overseas institutions: 10 

2023 
Senri Life Science / The 12th WPI-IIIS Joint International 
Symposium 
〜Science of Behaving and Sleeping Brains〜 
Place: “Yuichi Yamamura Memorial Life Hall” Senri Life Science 
Center Building, Osaka, JAPAN 
Date: March 1 (Fri), 2024, 10:30-16:30 (JST) 
 

From domestic institutions: 430 
From overseas institutions: 10 

2024 
The 13th WPI-IIIS International Symposium 
〜Science of Behaving and Sleeping Brains〜 
Place: “Tokyo Conference center Shinagawa”, Tokyo, JAPAN 
Date: November 25 (Mon), 2024, 10:00-18:00 (JST) 
 

From domestic institutions: 206 
From overseas institutions: 7 
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3-2. Participating in International Research Meetings 
- Give up to five examples of the most representative case in which the Center, not individual researchers, participated in international 
research meetings to enhance the visibility and brand of the Center or of the overall WPI Program 

 
Meeting titles, places, dates held and 
number of participants 

Form of participation (e.g. operating 
a booth) 

Number of participants 
from the Center 

2021 
The 46th Annual Meeting of 
Japanese Society of Sleep Research 
Place: FUKUOKA CONVENTION 
CENTER / Online 
Date: September 23-24, 2021 
Participant: 600 (Onsite) / 
800(Online) 
 

Holding a symposium titled 
“Frontiers of Sleep and Biological 
Clock Research at WPI” 

Onsite: 72 
Online: 154 

2022 
The NEURO 2022 
Place: Okinawa Convention Center 
Date: Thursday~Sunday, June 
30~July 3, 2022 
Participants:N/A 
 

-Plenary Lecture 
-Tokizane Prize Lecture 

Onsite: 57 
Online: 17 

2023 
Neuroscience 2023 
Place: Walter E. Washington 
Convention Center, US 
Date: November 11-15, 2023 
Participants: N/A 
 

-Attending the meeting and poster 
-Presenting posters 

Onsite: 8 
Online: 35 

2024 
The 48th Annual Meeting of 
Japanese Society of Sleep Research 
Place: Pacifico Yokohama North 
Date: July 18-19, 2024 
Participants: N/A 
 

-Plenary Lecture 
 Onsite: 23 

2024 
The NEURO 2024 
Place: Fukuoka Convention 
Center/Online 
Date: July 24-27,2024 
Participants: N/A 
 

 
 
-Plenary Lecture 
 Onsite: 22 
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4. List of the Cooperative Research Agreements with Overseas Institutions 
- Indicate the number of agreements concluded with overseas institutions still in effect as of the end of FY 2024 (March 31, 2025). 
Give five examples of the most representative agreements. 

 
Number of effective agreements (as of March 31, 2025): 1 

 
Five examples of the most representative agreements: 

1. Name of an Agreement: Collaboration Research Agreement 
Dates of an Agreement: February 1,2023-March 31, 2025 
Counterpart of an Agreement: The University of Texas Southwestern Medical Center 
Summary of an Agreement: Collaboration Research between Dr. Robert Greene and Dr. Kaspar Vogt, 
and research for the roles of the family of Forkhead box P in sleep. University of Tsukuba will employ 
a postdoc at Tsukuba and send her UT Southwestern for this collaboration  
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5. Postdoctoral Positions through Open International Solicitations 
- In the columns “number of applications” and “number of selections,” put the total number (upper) and the number and percentage 
of overseas researchers in the < > brackets (lower). 

- In Appendix 3b, describe the status of employment of postdoctoral researchers. 
 

Fiscal year Number of applications Number of selections 

FY 2021 
14 8 

〈 6 ，43 ％〉 〈 3 ，38 ％〉 

FY 2022 
4 2 

〈 0 ，0 ％〉 〈 0 ，0 ％〉 

FY 2023 
35 18 

〈 21 ，60 ％〉 〈 8 ，44 ％〉 

FY 2024 
29 15 

〈 11 ，38 ％〉 〈 3 ，20 ％〉 
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6. Diagram of Management System 
6-1. 

- Diagram the Center’s management system within the Center in an easily understood manner. 
- If any changes have been made in the Center’s management system vis-à-vis that stated in the application for WPI Academy center 

certification, 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). 

 
・Change of Vice President for Research (Hiroshi Wada to Yasunori Endo). 
・Change of Administrative Director (Dr. Mayumi Kimura to Dr. Takatoshi Mochizuki).  
・3 more members added to Core Group (Dr. Masao Iwakami, Dr. Shun Nakajima and Dr. 
Tomohiro Okura). 
・Remove 1 person from Core Group (Dr. Kumpei Tokuyama). 
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6-2. 
- Make a diagram of the organizational chart to show Center’s position within the host institution. 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Since 2022, IIIS has been re-positioned in “the Organization for the Promotion of Strategic 
Research Initiatives”, and ranked as the top Advanced Research Center (RS) among others. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
On December 2024, a new research organization, Tsukuba Institute for Advanced Research (TIAR) 
has been established, and IIIS is recruited to a member of the Featured Research Centers, thus all 
IIIS researchers are affiliates of TIAR as well. 
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7. Campus Map 
- Draw a simple map of the campus showing where the main office and principal investigator(s) are located. 
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Appendix 3-1a

Appendix3-1a　Number of Center Personnel   FY 2021-FY 2024

Number of persons ％ Number of persons ％ Number of persons ％ Number of persons ％
77 75 83 86

Overseas researchers 27 35 28 37 27 33 24 28

Female researchers 27 35 22 29 19 23 25 29

32 30 32 29

Overseas PIs 9 28 8 27 8 25 7 24

Female PIs 5 16 3 10 3 9 2 7

12 11 10 16

Overseas researchers 2 17 3 27 3 30 5 31

Female researchers 4 33 4 36 2 20 4 25

33 34 41 41

Overseas Postdocs 16 48 17 50 16 39 12 29

Female Postdocs 18 55 15 44 14 34 19 46

78 90 102 110

25 22 28 28

180 187 213 224

Principal investigators (PIs)

Other researchers
Postdocs
Research support staffs

Administrative staffs
※ Make consistent with the number of persons reported in Appendix 3-2.

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

Doctoral students 36 32 39 41

12 33.3 10 31.3 7 17.9 7 17.1

※ The number of doctoral students indicated in the lower table can also include those in the upper table of Total numbers.

Changes vis-à-vis the Center's application for academy center certification

FY 2021 FY 2022 FY 2023

5 10 13 13
4 2 2 4

　※ If changes have been made vis-à-vis the Center's application for academy center certification, describe the main
changes and the reasons for them.

1 0 0 0
0 0 0 0
2 4 3 3

Employed

FY 2024

TOTAL

FY 2021 FY 2022 FY 2023 FY 2024

Number of persons who were/have been paid using the host institution's operating budget (excluding
indirect funding) among the above persons.

Administrative staffs

FY 2021 FY 2022 FY 2023 FY 2024

Researchers

Principal investigators (PIs)

Other researchers

Postdocs

Research support staffs

University of Tsukuba IIIS



Appendix 3-1b attachment 2 

Enter the information below during the period from the start of the center through the end of FY 2024.
* For each person, fill in the spaces to the right. More spaces may be added.
* Leave "Position as of April 2025" blank if unknown.

Japanese Postdocs

Position title, organization Country where the
organization is located Position title, organization Country where the

organization is located Position title, organization Country where the
organization is located

2022.4.1〜
2022.9.30

Doshisha University/Graduate
Student

Japan
ICON Japan/Clinical
Research Associate

Japan

2012.2.1〜
2023.3.31

University of
Tsukuba/Technical Official

Japan

National Agriculture and
Food Research

Organization/Research
fellow

Japan
University of

Tsukuba/Researcher
Japan

2013.4.1〜
2023.3.31

National Institute of Advanced
Industrial Science and

Technology/contact official
Japan

University of
Tsukuba/Visiting Researcher

Japan
University of

Tsukuba/Researcher
Japan

2022.4.1〜
2023.3.31

Chuo University/Assistant
Professor

Japan
University of

Tsukuba/Assistant Professor
Japan

University of
Tsukuba/Assistant Professor

Japan

2022.4.1〜
2023.9.30

University of
Tsukuba/Graduate Student

Japan
Stanford

University/Postdoctoral
Scholar

United States
of America

Stanford
University/Postdoctoral

Scholar

United States
of America

2023.4.1〜
2023.12.31

University of
Tsukuba/Graduate Student

Japan
Tokyo Medical and Dental

University/Assistant
Professor

Japan
Institute of Science

Tokyo/Assistant Professor
Japan

2023.4.1〜
2024.3.31

University of
Tsukuba/Graduate Student

Japan
Hokkaido University/JSPS
Research Fellowship for

Young Scientists
Japan

Hokkaido University/JSPS
Research Fellowship for

Young Scientists
Japan

2014.4.1〜
2024.3.31

Terumo Corporation/Employee Japan
The University of

Tokyo/Junior Researcher
Japan

University of
Tsukuba/Researcher

Japan

2023.10.1〜
2024.3.31

National Center of Neurology
and Psychiatry/KAKENHI

research assistant
Japan

University of
Tsukuba/Graduate Student

Japan
University of

Tsukuba/Graduate Student
Japan

2012.3.1〜
2024.3.31

National Cancer Center
Japan/postdoc

Japan
University of

Tsukuba/Assistant Professor
Japan

University of
Tsukuba/Specially

Appointed Assistant
Professor

Japan

2018.1.1〜
2024.3.31

Kyushu University/Graduate
Student

Japan
University of

Tsukuba/Assistant Professor
Japan

University of
Tsukuba/Specially

Appointed Assistant
Professor

Japan

2021.4.1〜
2024.4.30

University of
Tsukuba/Graduate Student

Japan
University of

Tsukuba/Assistant Professor
Japan

University of
Tsukuba/Assistant Professor

Japan

2021.4.1〜
2024.9.30

University of Tsukuba
Department of Collaborative

Research/Manager of
Technology Transfer

Japan N/A N/A

2023.4.1〜
2024.11.30

University of
Tsukuba/Graduate Student

Japan
University of

Tsukuba/Assistant Professor
Japan

University of
Tsukuba/Specially

Appointed Assistant
Professor

Japan

2024.10.1〜
2025.3.31

University of
Tsukuba/Graduate Student

Japan
 Takeda Pharmaceutical

Company Limited/Medical
Science Liaison

Japan
 Takeda Pharmaceutical

Company Limited/Medical
Science Liaison

Japan

Appendix 3-1b     Career Path of WPI Postdocs 

Employment period
Position before employed at WPI center Next position after WPI center Position as of April 2025*

University of Tsukuba IIIS



Appendix 3-1b attachment 2 

2018.4.1〜
2024.3.31

University of
Tsukuba/Graduate Student

Japan
Stanford

University/Postdoctoral
Scholar

United States
of America

Stanford
University/Postdoctoral

Scholar

United States
of America

2021.6.1〜
2025.3.31

Osaka Prefecture
University/postdoc

Japan
Institute for Life and

Medical Sciences, Kyoto
University/Researcher

Japan
Institute for Life and

Medical Sciences, Kyoto
University/Researcher

Japan

Overseas Postdocs

Position title, organization Country where the
organization is located Position title, organization Country where the

organization is located Position title, organization Country where the
organization is located

2021.1.1〜
2022.11.30

Norwegian University of
Science and

Technology/Professor
Norway

Norwegian University of
Science and

Technology/Professor
Norway Norway

2017.10.1〜
2022.12.31

Max Planck Institute of
Psychiatry/postdoc

Germany
University of

Tsukuba/Assistant Professor
Japan

University of
Tsukuba/Specially

Appointed Assistant
Professor

Japan India

2013.7.1〜
2023.3.31

Osaka Bioscience
Institute/JSPS Research

Fellowship for Young Scientists
Japan

University of
Tsukuba/Visiting Researcher

Japan

University of
Tsukuba/Specially

Appointed Assistant
Professor

Japan France

2018.12.1〜
2023.8.5

Sigillum Reg Universitat
Compostellan/Associated

Researcher
Spain

Sigillum Reg Universitat
Compostellan/Associated

Researcher
Spain

University of
Tsukuba/Researcher

Japan Spain

2014.4.1〜
2023.8.15

Osaka University/postdoc Japan
Allergan Advantage

Japan/Technical staff
Japan

Allergan Advantage
Japan/Technical staff

Japan
Russian

Federation

2020.12.1〜
2023.12.31

University of Regensburg
Institute of Zoology/postdoc

Germany N/A China

2014.2.16〜
2024.2.15

University of Basel/Head of the
Transgenic Mouse Core Facility

Switzerland N/A Germany

2019.4.1〜
2024.2.29

University of
Tsukuba/Graduate Student

Japan

Korea Advanced Institute of
Science and

Technology/Assistant
Professor

Republic of
Korea

Korea Advanced Institute of
Science and

Technology/Assistant
Professor

Republic of
Korea

United
States of
America

2017.7.1〜
2024.3.31

University of
Tsukuba/Graduate Student

Japan
University of

Tsukuba/Assistant Professor
Japan

University of
Tsukuba/Specially

Appointed Assistant
Professor

Japan
Republic of

Korea

2023.4.1〜
2024.6.30

University of
Tsukuba/Graduate Student

Japan
Korea Advanced Institute of

Science and
Technology/Researcher

Republic of
Korea

Korea Advanced Institute of
Science and

Technology/Researcher

Republic of
Korea

Republic of
Korea

2021.9.30〜
2024.9.30

University of
Tsukuba/Graduate Student

Japan
University of

Yamanashi/Assistant
Professor

Japan
University of

Yamanashi/Assistant
Professor

Japan Chile

2020.2.1〜
2024.9.30

Bharathiar University/Graduate
Student

India
University of

Tsukuba/Assistant Professor
Japan

University of
Tsukuba/Specially

Appointed Assistant
Professor

Japan India

2022.11.1〜
2025.1.31

Uit the arctic university of
norway/Researcher

Norway
Eriksholm Research Centre/

Scientist
Denmark

Eriksholm Research Centre
/Scientist

Denmark Mexico

2023.2.1〜
2025.2.28

University of
Tsukuba/Graduate Student

Japan Unknown
Republic of

Korea

2024.8.1〜
2025.3.31

Shanghai Medical
College/Visiting scholar

China
University of

Tsukuba/Graduate Student
Japan

University of
Tsukuba/Graduate Student

Japan China

NationalityEmployment period
Position before employed at WPI center Next position after WPI center Position as of April 2025*

University of Tsukuba IIIS
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Project Expenditures FY2021 （Thousand yens）

Total costs Total costs Total costs Total costs Total costs Total costs Total costs Total costs
Personnel 163,776              Operational subsidies to National University Corporations/Incorporated Administrative Agency Center director 25,792             Center director 1

378,417              Funding by WPI Academy Administrative director 13,857             Administrative directo 1
-                        Government Subsidies except Funding from WPI Academy 51,049              Principal investigator 5 108,418           Principal investigator 13 -                         0 -                     0 -                     0 -                      0 -                      0 -                      0
-                        Donations 51,049              　・Full-time／Japane 5 78,162             　・Full-time／Japane 8
-                        Indirect funding 　・Concurrent／Japanese 6,540               　・Concurrent／Japa 2
-                        Joint research projects 　・Full-time／Overseas 23,716             　・Full-time／Oversea 3
-                        Competitive funding 　・Concurrent／Overseas 　・Concurrent／Overseas
-                        Others 25,227              Other researchers 4 65,830             Other researchers 11 -                         0 -                     0 -                     0 -                      0 -                      0 -                      0

25,227               　・Associate professor
    /Assistant professor 4 65,830              　・Associate professor

    /Assistant professor 11
　・Others 　・Others

35,791              Postdocs 10 97,297             Postdocs 23
46,469              Research support staffs 24 17,572 Research support staffs 8 Research support staffs

5,240               Administrative staffs 2 49,651 Administrative staffs 17 Administrative staffs
Subtotal 542,193              163,776            45 378,417           74 -                         0 -                     0 -                     0 -                      0 -                      0 -                      0

Project activities 120,326              Operational subsidies to National University Corporations/Incorporated Administrative Agency

135,264              Funding by WPI Academy 12,756              Rental fees for facilities 60,044             Rental fees for facilities
-                        Government Subsidies except Funding from WPI Academy 21                   Outreach
-                        Donations 11,023              Comsumables 17,077             Comsumables
-                        Indirect funding 1,200               Startup 14,284             Startup
-                        Joint research projects 10,579             Satellite organizations
-                        Competitive funding 86,222              Utilities
-                        Others 9,125               Other costs 33,259             Other costs

Subtotal 255,590              120,326            135,264           -                         -                     -                     -                      -                      -                      
Travel 137                    Operational subsidies to National University Corporations/Incorporated Administrative Agency

514                    Funding by WPI Academy Domestic travel 429                  Domestic travel
-                        Government Subsidies except Funding from WPI Academy Overseas travel Overseas travel
-                        Donations 137                  Transfer expenses 85                   Transfer expenses
-                        Indirect funding
-                        Joint research projects
-                        Competitive funding
-                        Others

Subtotal 651                    137                  514                  -                         -                     -                     -                      -                      -                      
Equipment 22,133               Operational subsidies to National University Corporations/Incorporated Administrative Agency

25,347               Funding by WPI Academy 22,133              Equipments 1,960               Automated cell counters
-                        Government Subsidies except Funding from WPI Academy 2,684               Ultrapure Water Producer Milli-QR
-                        Donations 2,013               High-spec CPU machine
-                        Indirect funding 1,969                High-spec GPU machine
-                        Joint research projects 594                  Electric Microinjector
-                        Competitive funding 3,597               Chamber for sleep analysis
-                        Others 8,973               Individual ventilation cage system

3,557               Sleep data recorder for mice

Subtotal 47,480               22,133              25,347             -                         -                     -                     -                      -                      -                      
Research projects -                        Operational subsidies to National University Corporations/Incorporated Administrative Agency

-                        Funding by WPI Academy 45,600            Donations 131,900           KAKENHI
-                        Government Subsidies except Funding from WPI Academy 374,990           Commissioned research projects

45,600               Donations 56,530             Joint research projects
-                        Indirect funding
-                        Joint research projects

563,420              Competitive funding
-                        Others

Subtotal 609,020              -                      -                      -                         45,600            -                     -                      563,420           -                      
Others -                        Operational subsidies to National University Corporations/Incorporated Administrative Agency

-                        Funding by WPI Academy
-                        Government Subsidies except Funding from WPI Academy

-                        Donations
-                        Indirect funding
-                        Joint research projects
-                        Competitive funding
-                        Others

Subtotal -                        -                      -                      -                         -                     -                     -                      -                      -                      
Total 1,454,934           306,372            539,542           -                         45,600            -                     -                      563,420           -                      

Operational subsidies to National University Corporations/Incorporated Administrative Agency

Funding by WPI Academy
Government Subsidies except Funding from WPI Academy

Donations
Indirect funding
Joint research projects
Competitive funding
Others

Amount Details
Operational subsidies to National University Corporations/Incorporated Administrative Agency Funding by WPI Academy Others

Details (no. of persons) Details Details Details Details
Government Subsidies except Funding from WPI Academy

Details

機関補助金（WPＩアカデミー国際頭脳循環の加速・拡大事業を除く）

Donations Indirect funding Joint research projects Competitive funding
Details Details

運営費交付金

WPＩアカデミー国際頭脳循環の加速・拡大事業

寄付金

間接経費

共同研究費

競争的資金

その他

University of Tsukuba IIIS
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Project Expenditures FY2022 （Thousand yens）

Total costs Total costs Total costs Total costs Total costs Total costs Total costs Total costs
Personnel 155,919              Operational subsidies to National University Corporations/Incorporated Administrative Agency 25,819              Center director 1

9,469                 Funding by WPI Academy Administrative director 1,158                Administrative direct 1
-                        Government Subsidies except Funding from WPI Academy 84,455              Principal investigator 9 -                      Principal investigator 0 -                         0 -                     0 -                     0 -                      0 -                      0 -                      0
-                        Donations 73,453              　・Full-time／Japane 8 　・Full-time／Japanese　
-                        Indirect funding 　・Concurrent／Japanese 　・Concurrent／Japanese
-                        Joint research projects 11,002              　・Full-time／Oversea 1 　・Full-time／Overseas
-                        Competitive funding 　・Concurrent／Overseas 　・Concurrent／Overseas
-                        Others 17,614              Other researchers 3 -                      Other researchers 0 -                         0 -                     0 -                     0 -                      0 -                      0 -                      0

17,614               　・Associate professor
    /Assistant professor 3  　・Associate professor

    /Assistant professor
　・Others 　・Others
Postdocs Postdocs
Research support staffs Research support staffs Research support staffs

28,031              Administrative staffs 4 8,311 Administrative staffs 3 Administrative staffs
Subtotal 165,388              155,919            17 9,469               4 -                         0 -                     0 -                     0 -                      0 -                      0 -                      0

Project activities 105,545              Operational subsidies to National University Corporations/Incorporated Administrative Agency

18,377               Funding by WPI Academy 105,545            Utilities 1,467               Comsumables
-                        Government Subsidies except Funding from WPI Academy 410                  IIIS seminar
-                        Donations 1,516               Symposium
-                        Indirect funding 2,496               Startup
-                        Joint research projects 3,300               RA
-                        Competitive funding 5,685               Outreach
-                        Others 3,503               Other costs

Subtotal 123,922              105,545            18,377             -                         -                     -                     -                      -                      -                      
Travel -                        Operational subsidies to National University Corporations/Incorporated Administrative Agency

8,517                 Funding by WPI Academy 376                  Domestic travel
-                        Government Subsidies except Funding from WPI Academy 8,141               Overseas travel
-                        Donations
-                        Indirect funding
-                        Joint research projects
-                        Competitive funding
-                        Others

Subtotal 8,517                 -                      8,517               -                         -                     -                     -                      -                      -                      
Equipment -                        Operational subsidies to National University Corporations/Incorporated Administrative Agency

-                        Funding by WPI Academy
-                        Government Subsidies except Funding from WPI Academy

-                        Donations
-                        Indirect funding
-                        Joint research projects
-                        Competitive funding
-                        Others

Subtotal -                        -                      -                      -                         -                     -                     -                      -                      -                      
Research projects 67,105               Operational subsidies to National University Corporations/Incorporated Administrative Agency 67,105              Operational subsidies to National University Corporations/Incorporated Administrative Agency 229,237           Grant-in-Aid for Scientific Research

-                        Funding by WPI Academy 561,993           Commissioned research projects
8,150                 Government Subsidies except Funding from WPI Academy 8,150                  Government Subsidies except Funding from WPI Academy 18,629             Research grant

650                    Donations 650                 Donations
-                        Indirect funding

77,142               Joint research projects 77,142             Joint research projects
809,859              Competitive funding

-                        Others

Subtotal 962,906              67,105              -                      8,150                  650                 -                     77,142             809,859           -                      
Others -                        Operational subsidies to National University Corporations/Incorporated Administrative Agency

-                        Funding by WPI Academy
-                        Government Subsidies except Funding from WPI Academy

-                        Donations
-                        Indirect funding
-                        Joint research projects
-                        Competitive funding

1,665                 Others 1,665               Commissioned business

Subtotal 1,665                 -                      -                      -                         -                     -                     -                      -                      1,665               
Total 1,262,398           328,569            36,363             8,150                  650                 -                     77,142             809,859           1,665               

Operational subsidies to National University Corporations/Incorporated Administrative Agency

Funding by WPI Academy
Government Subsidies except Funding from WPI Academy

Donations
Indirect funding
Joint research projects
Competitive funding
Others

Amount Details
Operational subsidies to National University Corporations/Incorporated Administrative Agency Funding by WPI Academy Others

Details (no. of persons) Details Details Details Details
Government Subsidies except Funding from WPI Academy

Details

機関補助金（WPＩアカデミー国際頭脳循環の加速・拡大事業を除く）

Donations Indirect funding Joint research projects Competitive funding
Details Details

運営費交付金

WPＩアカデミー国際頭脳循環の加速・拡大事業

寄付金

間接経費

共同研究費

競争的資金

その他

University of Tsukuba IIIS
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Project Expenditures FY2023 （Thousand yens）

Total costs Total costs Total costs Total costs Total costs Total costs Total costs Total costs
Personnel 175,682              Operational subsidies to National University Corporations/Incorporated Administrative Agency 25,819              Center director 1

17,785               Funding by WPI Academy Administrative director
-                        Government Subsidies except Funding from WPI Academy 110,947            Principal investigator 12 -                      Principal investigator 0 -                         0 -                     0 -                     0 -                      0 -                      0 -                      0
-                        Donations 79,674              　・Full-time／Japane 8 　・Full-time／Japanese　
-                        Indirect funding 18,885              　・Concurrent／Japa 2 　・Concurrent／Japanese
-                        Joint research projects 12,388              　・Full-time／Oversea 2 　・Full-time／Overseas
-                        Competitive funding 　・Concurrent／Overseas 　・Concurrent／Overseas
-                        Others 15,038              Other researchers 2 -                      Other researchers 0 -                         0 -                     0 -                     0 -                      0 -                      0 -                      0

15,038               　・Associate professor
    /Assistant professor 2  　・Associate professor

    /Assistant professor
　・Others 　・Others
Postdocs Postdocs
Research support staffs 4,340 Research support staffs 8 Research support staffs

23,878              Administrative staffs 3 13,445 Administrative staffs 5 Administrative staffs
Subtotal 193,467              175,682            18 17,785             13 -                         0 -                     0 -                     0 -                      0 -                      0 -                      0

Project activities 188,451              Operational subsidies to National University Corporations/Incorporated Administrative Agency

11,451               Funding by WPI Academy 188,451            Utilities 4,444               Comsumables
-                        Government Subsidies except Funding from WPI Academy 593                  IIIS seminar (honorarium)
-                        Donations 1,384               Outreach
-                        Indirect funding 5,030               Other costs
-                        Joint research projects
-                        Competitive funding
-                        Others

Subtotal 199,902              188,451            11,451             -                         -                     -                     -                      -                      -                      
Travel -                        Operational subsidies to National University Corporations/Incorporated Administrative Agency

6,850                 Funding by WPI Academy 3,999               Domestic travel
-                        Government Subsidies except Funding from WPI Academy 2,851               Overseas travel
-                        Donations
-                        Indirect funding
-                        Joint research projects
-                        Competitive funding
-                        Others

Subtotal 6,850                 -                      6,850               -                         -                     -                     -                      -                      -                      
Equipment -                        Operational subsidies to National University Corporations/Incorporated Administrative Agency

778                    Funding by WPI Academy 778                  Monitor for web meeting
-                        Government Subsidies except Funding from WPI Academy

-                        Donations
-                        Indirect funding
-                        Joint research projects
-                        Competitive funding
-                        Others

Subtotal 778                    -                      778                  -                         -                     -                     -                      -                      -                      
Research projects 80,436               Operational subsidies to National University Corporations/Incorporated Administrative Agency 80,436              Operational subsidies to National University Corporations/Incorporated Administrative Agency

-                        Funding by WPI Academy
8,000                 Government Subsidies except Funding from WPI Academy 8,000                  Government Subsidies except Funding from WPI Academy
1,145                 Donations 1,145              Donations

-                        Indirect funding
38,055               Joint research projects 38,055             Joint research projects

796,451              Competitive funding 278,667           Grant-in-Aid for Scientific Research
24,115               Others 517,784           Commissioned research projects 24,115             Research grant

Subtotal 948,202              80,436              -                      8,000                  1,145              -                     38,055             796,451           24,115             
Others -                        Operational subsidies to National University Corporations/Incorporated Administrative Agency

-                        Funding by WPI Academy
-                        Government Subsidies except Funding from WPI Academy

-                        Donations
-                        Indirect funding
-                        Joint research projects
-                        Competitive funding
-                        Others

Subtotal -                        -                      -                      -                         -                     -                     -                      -                      -                      
Total 1,349,199           444,569            36,864             8,000                  1,145              -                     38,055             796,451           24,115             

Operational subsidies to National University Corporations/Incorporated Administrative Agency

Funding by WPI Academy
Government Subsidies except Funding from WPI Academy

Donations
Indirect funding
Joint research projects
Competitive funding
Others

Amount Details
Operational subsidies to National University Corporations/Incorporated Administrative Agency Funding by WPI Academy Others

Details (no. of persons) Details Details Details Details
Government Subsidies except Funding from WPI Academy

Details

機関補助金（WPＩアカデミー国際頭脳循環の加速・拡大事業を除く）

Donations Indirect funding Joint research projects Competitive funding
Details Details

運営費交付金

WPＩアカデミー国際頭脳循環の加速・拡大事業

寄付金

間接経費

共同研究費

競争的資金

その他

University of Tsukuba IIIS
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Project Expenditures FY2024 （Thousand yens）

Total costs Total costs Total costs Total costs Total costs Total costs Total costs Total costs
Personnel 204,288              Operational subsidies to National University Corporations/Incorporated Administrative Agency 25,850              Center director 1

19,166               Funding by WPI Academy Administrative director
-                        Government Subsidies except Funding from WPI Academy 132,487            Principal investigator 12 -                      Principal investigator 0 -                         0 -                     0 -                     0 -                      0 -                      0 -                      0
-                        Donations 85,022              　・Full-time／Japane 8 　・Full-time／Japanese　
-                        Indirect funding 23,381              　・Concurrent／Japa 2 　・Concurrent／Japanese
-                        Joint research projects 24,084              　・Full-time／Oversea 2 　・Full-time／Overseas
-                        Competitive funding 　・Concurrent／Overseas 　・Concurrent／Overseas
-                        Others 21,227              Other researchers 4 -                      Other researchers 0 -                         0 -                     0 -                     0 -                      0 -                      0 -                      0

21,227               　・Associate professor
    /Assistant professor 4  　・Associate professor

    /Assistant professor
　・Others 　・Others
Postdocs Postdocs
Research support staffs 5,100 Research support staffs 9 Research support staffs

24,724              Administrative staffs 3 14,066 Administrative staffs 5 Administrative staffs
Subtotal 223,454              204,288            20 19,166             14 -                         0 -                     0 -                     0 -                      0 -                      0 -                      0

Project activities 155,037              Operational subsidies to National University Corporations/Incorporated Administrative Agency 2,664               Comsumables
13,755               Funding by WPI Academy 155,037             Utilities 804                  IIIS seminar (honorarium)

-                        Government Subsidies except Funding from WPI Academy 2,798               Outreach
-                        Donations 7,489               Other costs
-                        Indirect funding
-                        Joint research projects
-                        Competitive funding
-                        Others

Subtotal 168,792              155,037            13,755             -                         -                     -                     -                      -                      -                      
Travel -                        Operational subsidies to National University Corporations/Incorporated Administrative Agency 1,035               Domestic travel

2,221                 Funding by WPI Academy 1,186               Overseas travel
-                        Government Subsidies except Funding from WPI Academy

-                        Donations
-                        Indirect funding
-                        Joint research projects
-                        Competitive funding
-                        Others

Subtotal 2,221                 -                      2,221               -                         -                     -                     -                      -                      -                      
Equipment -                        Operational subsidies to National University Corporations/Incorporated Administrative Agency

1,222                 Funding by WPI Academy 1,222               PC
-                        Government Subsidies except Funding from WPI Academy

-                        Donations
-                        Indirect funding
-                        Joint research projects
-                        Competitive funding
-                        Others

Subtotal 1,222                 -                      1,222               -                         -                     -                     -                      -                      -                      
Research projects 181,242              Operational subsidies to National University Corporations/Incorporated Administrative Agency 181,242              Operational subsidies to National University Corporations/Incorporated Administrative Agency

-                        Funding by WPI Academy
75,094               Government Subsidies except Funding from WPI Academy 75,094                  

29                      Donations 29                      Donations 
-                        Indirect funding

39,559               Joint research projects 39,559                Joint research projects 
839,852              Competitive funding 263,478              Grant-in-Aid for Scientific Research 

9,879                 Others 576,374              Commissioned research projects 9,879                  Research grant 

Subtotal 1,145,655           181,242            -                      75,094                29                   -                     39,559             839,852           9,879               
Others -                        Operational subsidies to National University Corporations/Incorporated Administrative Agency

-                        Funding by WPI Academy
-                        Government Subsidies except Funding from WPI Academy

-                        Donations
-                        Indirect funding
-                        Joint research projects
-                        Competitive funding
-                        Others

Subtotal -                        -                      -                      -                         -                     -                     -                      -                      -                      
Total 1,541,344           540,567            36,364             75,094                29                   -                     39,559             839,852           9,879               

Operational subsidies to National University Corporations/Incorporated Administrative Agency

Funding by WPI Academy
Government Subsidies except Funding from WPI Academy

Donations
Indirect funding
Joint research projects
Competitive funding
Others

Amount Details
Operational subsidies to National University Corporations/Incorporated Administrative Agency Funding by WPI Academy Others

Details (no. of persons) Details Details Details Details
Government Subsidies except Funding from WPI Academy

Details

機関補助金（WPＩアカデミー国際頭脳循環の加速・拡大事業を除く）

Donations Indirect funding Joint research projects Competitive funding
Details Details

運営費交付金

WPＩアカデミー国際頭脳循環の加速・拡大事業

 Government Subsidies except Funding from WPI Academy 

寄付金

間接経費

共同研究費

競争的資金

その他
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Appendix 4 Outreach Activities and Their Results 
 
List up to three of the Center’s outreach activities carried out during the period between FY 2021 and 2024 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.   
 
Enter a list of your outreach activities in Attachment 4a. 
 

1) Increase of appearance on TV programs and internet broadcastings 
IIIS PIs, especially the Director Dr. Yanagisawa, have accepted many offers of TV programs and 

internet broadcastings. As shown in Appendix 4a, the PIs accepted 131 offers, 2.1-fold increase 
compared to FY 2021 (61). The program contents include science programs, educational programs, 
cultural shows, news programs, etc., targeting non-scholar, common audience. Access number of all 
the internet broadcasting programs, particularly on YouTube, reaches approximately 10 million views 
in total, and the name of “WPI-IIIS” is always credited on the shows. Now a days, we often see the 
words “the importance of sleep”, “problems of sleep”, on TV shows and magazines, and these trends 
have been made, at least in part, by the active media exposure of IIIS PIs. We believe that IIIS can 
be one of the most well-known WPI centers to the general public, contributing a lot to the branding of 
the WPI program. 

 
2) Increase of school visits and social media access 

IIIS has accepted many visits of junior high/high school students for education purpose (up to 
30 times in FY2024, 82 times over the last 4 years). Some of those schools run the “Super Science High 
school” program, and the students may find IIIS by internet search. Others may find IIIS by a variety 
of internet tools and social media, such as X, Facebook and Instagram. IIIS constantly updates the 
home page and those social media pages, providing the recent news of research outputs and event 
announcement. The number of followers of IIIS social media pages are approximately 4,000 in total. 

One of our motivation to perform the school education events is to inspire young students to be 
science-oriented, and join IIIS or other WPI centers in the near future as a postgraduate student. 
Actually, we have such a Ph.D.-course student, who visited IIIS several years ago as a high school 
student, and now a member of Hayashi lab aiming to be a neuroscientist.  

 
3) Increase of lecture requests from general public/industry 

Besides the above school visits, IIIS has also received hundreds of requests for lectures from 
business companies and general public (126 times in FY2023 and 148 in FY2024). Some of these 
companies have an idea of joint research project with IIIS, or others for healthcare purpose of their 
employees. We have been aware that many of these industry people are interested in our product, 
“InSomnograf,” the portable sleep EEG recording device/service developed by our start-up company 
S’UIMIN. Especially after we published the paper on the misperception of sleepiness between subjective 
and objective assessments of sleep using InSomnograf (Masaki M, et al., Proc. Natl. Acad. Sci. U.S.A., 
2025), we have received many inquiries about the study and the device/service. 

Indeed, we recently started joint research projects with Tsukuba city government, Toshiba 
Corporation, and some other companies for sleep EEG analysis at home. These collaborations based 
on the real life-style may provide us lots of advantages in sleep hygiene studies associated with 
health/medical checks and disease records. 

    
 



Appendix 4a

FY 2021 FY 2022 FY 2023 FY 2024

(number of activities,
times held)

(number of activities,
times held)

(number of activities,
times held)

(number of activities,
times held)

PR brochure, pamphlet 3 3 3 1

Lectures, seminars for general
public

25 30 126 148

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

16 21 15 30

Science café 1 1 1 4

Open house 0 0 7 30

Participating, exhibiting in events 2 3 3 2

Press releases 13 19 20 36

Publications of popular science
books

13 11 6 20

Others（Newspaper, TV, Radio,
Internet broadcast）

61 127 104 131

<Notes>

Activities

Appendix 4a State of Outreach Activities from FY 2021 to FY 2024
* For each activity, enter the number of times that the activity was held each fiscal year.

*If there are activities that the center hasnʼt implemented, delete those lines. If you have other activities, list them in the space
between parentheses after “Others” and state the number of times they were held in the spaces on the right. Another line under
“Others” can be added, if needed.
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1. Refereed Papers published from 2021 to 2024 
 

A) WPI papers 
2024 
(1) Original Articles 
1. Kumar D, Yanagisawa M, Funato H (2024) Sleep-dependent memory consolidation in young and 

aged brains. Aging Brain 6. doi:10.1016/j.nbas.2024.100124 
 
2. Hayano J, Yamamoto H, Tanaka H, Yuda E (2024) Piezoelectric rubber sheet sensor: a promising 

tool for home sleep apnea testing. Sleep Breathing. 28(3).1273-1283. doi:10.1007/s11325-024-
02991-9 

 
3. Moridera A, Fujihara H, Cherasse Y, Mugishima G, Fujiki N (2024) Effects of sleep deprivation on 

sleep and sleep electroencephalogram in secretin-receptor knockout mice. Neurosci. Res. 200:41-
47. doi:10.1016/j.neures.2023.09.008 

 
4. Hasegawa E, Li YL, Sakurai T (2024) Regulation of REM sleep in mice: The role of dopamine and 

serotonin function in the basolateral amygdala. Neurosci. Res. 200:28-33. 
doi:10.1016/j.neures.2023.09.003 

 
5. Miyanishi K, Hotta-Hirashima N, Miyoshi C, Hayakawa S, Kakizaki M, Kanno S, Ikkyu A, Funato H, 

Yanagisawa M (2024) Microglia modulate sleep/wakefulness under baseline conditions and under 
acute social defeat stress in adult mice. Neurosci. Res. 202:8-19. doi:10.1016/j.neures.2023.11.010 

 
6. Moctezuma LA, Suzuki Y, Furuki J, Molinas M, Abe T (2024) GRU-powered sleep stage classification 

with permutation-based EEG channel selection. Sci. Rep. 14(1). doi:10.1038/s41598-024-68978-4 
 

7. Nakata S, Iwasaki K, Funato H, Yanagisawa M, Ozaki H (2024) Neuronal subtype-specific 
transcriptomic changes in the cerebral neocortex associated with sleep pressure. Neurosci. Res. 207 
13-25. doi:10.1016/j.neures.2024.03.004 

 
8. Nakai A, Kashiwagi M, Fujiyama T, Iwasaki K, Hirano A, Funato H, Yanagisawa M, Sakurai T, Hayashi 

Y (2024) Crucial role of TFAP2B in the nervous system for regulating NREM sleep. Mol. Brain. 17(1). 
doi:10.1186/s13041-024-01084-8 

 
9. Sato N, Inada N, Miyazaki Y, Oi H, Inoue M, Kikuchi S, Nakajima S (2024) Maternal depression and 

its association with sleep problems and emotional and behavioral problems in preschool children. 
Sleep Biol. Rhythms. doi:10.1007/s41105-024-00557-6 

 
10. Fan ZW, Zhu YY, Suzuki C, Suzuki Y, Watanabe Y, Watanabe T, Abe T (2024) Binaural beats at 0.25 

Hz shorten the latency to slow-wave sleep during daytime naps. Sci. Rep. 14(1). 
doi:10.1038/s41598-024-76059-9 

 
11. Hama Y, Yamada S, Nishimura R, Yoshida M, Tsuga K, Morita E, Tamada Y, Kato Y, Kubo Y, Okada 

R, Nagayoshi M, Tamura T, Hishida A, Wakai K, Naito M (2024) Association between dysphagia risk 
and sleep quality in community-dwelling older adults: A cross-sectional study. Heliyon 10(11). 
doi:10.1016/j.Heliyon.2024.e32028 

 
12. Nakata S, Fujiyama T, Asano F, Komiya H, Hotta-Hirashima N, Juichi M, Komine D, Kakizaki M, Ikkyu 

A, Mizuno S, Takahashi S, Miyoshi C, Funato H, Yanagisawa M (2024) Partial activation of salt-
inducible kinase 3 delays the onset of wakefulness and alleviates hypersomnia due to the lack of 
protein kinase A-phosphorylation site. Sleep  48(2). doi:10.1093/sleep/zsae279 

 
13. Inoue M, Nakajima S, Inada N, Oi H, Sato N, Miyazaki Y, Takashina H, Tagaya H, Adachi Y, Kuga H 

(2024) Development of the Parenting Behavior Checklist to Promote Preschoolers' Sleep (PCPP). 
Behav. Sleep Med. 22(3):275-284. doi:10.1080/15402002.2023.2241590 
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14. Park I, Yoshitake R, Kioka K, Ishihara A, Yajima K, Kawana F, Kokubo T, Matsuzaki I, Kanbayashi T, 
Yanagisawa M, Tokuyama K (2024) Orexin receptor antagonist increases fat catabolism during sleep 
in humans. IScience 27(7). doi:10.1016/j.isci.2024.110212 

 
15. Nakatsuka D, Kanda T, Sato M, Ishikawa Y, Cherasse Y, Yanagisawa M (2024) A novel GABAergic 

population in the medial vestibular nucleus maintains wakefulness and gates rapid eye movement 
sleep. IScience 27(3). doi:10.1016/j.isci.2024.109289 

 
16. Seol J, Chiba S, Kawana F, Tsumoto S, Masaki M, Tominaga M, Amemiya T, Tani A, Hiei T, Yoshimine 

H, Kondo H, Yanagisawa M (2024) Validation of sleep-staging accuracy for an in-home sleep 
electroencephalography device compared with simultaneous polysomnography in patients with 
obstructive sleep apnea. Sci. Rep. 14(1). doi:10.1038/s41598-024-53827-1 

 
17. Sawada T, Iino Y, Yoshida K, Okazaki H, Nomura S, Shimizu C, Arima T, Juichi M, Zhou S, 

Kurabayashi N, Sakurai T, Yagishita S, Yanagisawa M, Toyoizumi T, Kasai H, Shi S (2024) Prefrontal 
synaptic regulation of homeostatic sleep pressure revealed through synaptic chemogenetics. Science 
385(6716):1459-1465. doi:10.1126/Science.adl3043 

 
18. Kashiwagi M, Beck G, Kanuka M, Arai Y, Tanaka K, Tatsuzawa C, Koga Y, Saito YC, Takagi M, Oishi 

Y, Sakaguchi M, Baba K, Ikuno M, Yamakado H, Takahashi R, Yanagisawa M, Murayama S, Sakurai 
T, Sakai K, Nakagawa Y, Watanabe M, Mochizuki H, Hayashi Y (2024) A pontine-medullary loop 
crucial for REM sleep and its deficit in Parkinson's disease. Cell 187 (22). 
doi:10.1016/j.cell.2024.08.046 

 
19. Wang YM, Cao SY, Tone D, Fujishima H, Yamada RG, Ohno R, Shi S, Matsuzawa K, Yada S, Kaneko 

M, Sakamoto H, Onishi T, Ukai-Tadenuma M, Ukai H, Hanashima C, Hirose K, Kiyonari H, Sumiyama 
K, Ode KL, Ueda HR (2024) Postsynaptic competition between calcineurin and PKA regulates 
mammalian sleep-wake cycles. Nature 636(8042):412. doi:10.1038/s41586-024-08132-2 

 
20. Kon K, Ode KL, Mano T, Fujishima H, Takahashi RR, Tone D, Shimizu C, Shiono S, Yada S, 

Matsuzawa K, Yoshida SY, Garçon JY, Kaneko M, Shinohara Y, Yamada RG, Shi S, 
Miyamichi K, Sumiyama K, Kiyonari H, Susaki EA, Ueda HR (2024) Cortical parvalbumin 
neurons are responsible for homeostatic sleep rebound through CaMKII activation. Nat. Commun. 
15(1). doi:10.1038/s41467-024-50168-5 

 
21. Asaga T, Hashimoto K, Kawamura Y, Fujita N, Kimata M, Sekizawa A, Ono Y, Obuchi Y, Kobayashi 

N, Hirasawa H, Kanbayashi T, Tanaka Y (2024) Idiopathic hypersomnia with a video recording of a 
spontaneous sleep attack: A case report. Medicine 103(7). doi:10.1097/MD.0000000000036782 

 
22. Suzuki Y, Ding N, Sato K, Wang ZS, Suzuki Y, Oiwa Y, Kanbayashi T, Abe T (2024) Effects of Slow 

Oscillation Enhancement during NREM Sleep Using Closed-Loop Auditory Stimulation on Anxiety. 
Sleep 47. doi:10.1093/sleep/zsae067.0138 

 
23. Horie K, Miyamoto R, Ota L, Abe T, Suzuki Y, Kawana F, Kokubo T, Yanagisawa M, Kitagawa H 

(2024) An ensemble method for improving robustness against the electrode contact problems in 
automated sleep stage scoring. Sci. Rep. 14(1). doi:10.1038/s41598-024-72612-8 

 
24. Cherasse Y, Taira Y, Rassu AL, Barateau L, Evangelista E, Muratani M, Funato H, Yanagisawa M, 

Dauvilliers Y (2024) Association between idiopathic hypersomnia and a genetic variant in the PER3 
gene. J. Sleep Res. 33(5). doi:10.1111/jsr.14146 

 
25. Bjorness TE, Greene RW (2024) Orexin-mediated motivated arousal and reward seeking. Peptides 

180. doi:10.1016/j.peptides.2024.171280 
 

26. Roy K, Zhou XZ, Otani R, Yuan PC, Ioka S, Vogt KE, Kondo T, Farag NHT, Ijiri H, Wu ZF, Chitose Y, 
Amezawa M, Uygun DS, Cherasse Y, Nagase H, Li YL, Yanagisawa M, Abe M, Basheer R, Wang YQ, 
Saitoh T, Lazarus M (2024) Optochemical control of slow-wave sleep in the nucleus accumbens of 
male mice by a photoactivatable allosteric modulator of adenosine A2A receptors. Nat. Commun. 15 
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(1). doi:10.1038/s41467-024-47964-4 
 

27. Furukawa Y, Nagaoka D, Sato S, Toyomoto R, Takashina HN, Kobayashi K, Sakata M, Nakajima S, 
Ito M, Yamamoto R, Hara S, Sakakibara E, Perlis M, Kasai K (2024) Cognitive behavioral therapy for 
insomnia to treat major depressive disorder with comorbid insomnia: A systematic review and meta-
analysis. Journal of Affective Disorders 367 359-366. doi:10.1016/j.jad.2024.09.017 

 
28. Futagawa A, Tsuneoka Y, Lazarus M, Oishi Y (2024) Comprehensive mapping of histamine H1 

receptor mRNA in the mouse brain. J. Comp. Neurol  532(5). doi:10.1002/cne.25622 
 

29. Naganuma F, Girgin B, Agu ABS, Hirano K, Nakamura T, Yanai K, Vetrivelan R, Mochizuki T, 
Yanagisawa M, Yoshikawa T (2025) Pharmacological inhibition of histamine N-methyltransferase 
extends wakefulness and suppresses cataplexy in a mouse model of narcolepsy. Sleep 48(1). 
doi:10.1093/sleep/zsae244 

 
30. Nagata K, Shibuya K, Fujii Y, Seol J, Jindo T, Okura T (2024) Cross-sectional study of the optimal 

types of physical exercise for cognitive function in older Japanese adults. Geriatrics & Gerontology 
International  24(11):1173-1180. doi:10.1111/ggi.14991 

 
31. Suzuki Y, Suzuki C, Abe T (2024) Examination of post－arousal hypersynchrony in the first－night 

effect. Sleep 47. doi:10.1093/sleep/zsae067.0089 
 

32. Mizuno Y, Uehara T, Nakamura Y, Okadome T, Mukaino T, Koh K, Takiyama Y, Kanbayashi T, Isobe 
N, Kira JI, Murai H, Shigeto H (2024) A case of monozygotic twins with hereditary spastic paraplegia 
type 4 and epilepsy of whom only one developed narcolepsy type 1. J. Sleep Res. 33(4). 
doi:10.1111/jsr.14102 

 
33. Abe T, Suzuki Y, Suzuki C, Ohigashi T, Maruo K, Watanabe Y, Endo J, Watanabe T (2024) Effects of 

Optimal-timed automatic awakening from a short daytime nap on cognitive performance and fatigue. 
Sleep 47. doi:10.1093/sleep/zsae067.0143 

 
34. Li YD, Luo YJ, Su WK, Ge J, Crowther A, Chen ZK, Wang L, Lazarus M, Liu ZL, Qu WM, Huang ZL 

(2024) Anterior cingulate cortex projections to the dorsal medial striatum underlie insomnia 
associated with chronic pain. Neuron 112(8). doi:10.1016/j.neuron.2024.01.014 

 
35. Lim N, Tsunoda K, Nagata K, Asano Y, Seol J, Jindo T, Tsuji T, Okura T (2024) Developing a battery 

of physical performance tests to predict functional disability in Japanese older adults: A longitudinal 
study from the Kasama study. Geriatrics & Gerontology International 24(12):1343-1349. 
doi:10.1111/ggi.15008 

 
36. Yajima K, Chiba S, Park I, Ogata H, Kayaba M, Ishihara A, Tanaka Y, Simeng Z, Jaehoon S, Katakura 

M, Tokuyama K (2024) Dietary palmitic acid to oleic acid ratio modulates energy metabolism and 
biological rhythms in young healthy Japanese males. Br. J. Nutr. 131(3):447-460. 
doi:10.1017/S0007114523001770 

 
37. Tagawa N, Mori K, Koebis M, Aiba A, Iino Y, Tsuneoka Y, Funato H (2024) Activation of lateral 

preoptic neurons is associated with nest-building in male mice. Sci. Rep. 14(1). doi:10.1038/s41598-
024-59061-z 

 
38. Tsuneoka Y, Funato H (2024) Whole Brain Mapping of Orexin Receptor mRNA Expression Visualized 

by Branched in Situ Hybridization Chain Reaction. Eneuro 11(2). doi:10.1523/ENEURO.0474-23.2024 
 

39. Nishiyama S, Sekine A, Masuyama T, Nagatomo K, Kanbayashi T, Sanui M (2025) Orexin 
concentrations and diurnal variation in the cerebrospinal fluid of intensive care unit patients 
undergoing aortic surgery with spinal drainage. Neuropsychopharmacol. Rep. 45(1). 
doi:10.1002/npr2.12504 
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40. Furukawa Y, Sakata M, Yamamoto R, Nakajima S, Kikuchi S, Inoue M, Ito M, Noma H, Takashina 
HN, Funada S, Ostinelli EG, Furukawa TA, Efthimiou O, Perlis M (2024) Components and Delivery 
Formats of Cognitive Behavioral Therapy for Chronic Insomnia in Adults A Systematic Review and 
Component Network Meta-Analysis. Jama Psychiatry 81(4):357-365. 
doi:10.1001/jamapsychiatry.2023.5060 

 
41. Kawakami C, Naoi T, Sakaguchi M (2024) Spaced conditioned stimulus presentation facilitates the 

extinction of strong fear memory in mice. Biochem. Biophys. Res. Commun. 718. doi:10.1016/j.bbrc. 
2024.150071 

 
42. Masuda K, Sakurai T, Hirano A (2024) A coupled model between circadian cell-cycle and redox 

rhythms reveals their regulation of oxidative stress. Sci. Rep. 14(1). doi:10.1038/s41598-024-66347-
9 

 
43. Masuda K, Tokuda IT, Fukuda H (2024) Recovering detailed shape of phase response curves from 

the higher harmonics of singularity response. Phys. Rev. Res. 6(4). doi:10.1103/PhysRevResearch.6. 
043174 

 
44. Bou S, Amagasa T, Kitagawa H (2024) Finformer: Fast Incremental and General Time Series Data 

Prediction. IEICE Trans. Inf. Syst. E107D(5):625-637. doi:10.1587/transinf.2023DAP0003 
 

45. Li KZ, Koukoutselos K, Sakaguchi M, Ciocchi S (2024) Distinct ventral hippocampal inhibitory 
microcircuits regulating anxiety and fear behaviors. Nat. Commun. 15(1). doi:10.1038/s41467-024-
52466-4 

 
46. Suzuki Y, Ramadhiani R, Ryanto GR, Musthafa A, Hara T, Yanagisawa M, Emoto N (2024) Endothelin-

2 specifically expressed in the pulmonary neuroendocrine cells plays a novel and crucial role in the 
development of hypoxia- induced pulmonary hypertension. Clin. Sci. 138 A106-A106. 

 
47. Shaikh SA, Kitagawa H, Matono A, Kim KS (2024) A Distributed and Scalable Framework for Low-

Latency Continuous Trajectory Stream Processing. IEEE Access 12 159426-159444. 
doi:10.1109/ACCESS.2024.3484433 

 
48. Seol J, So R, Murai F, Matsuo T (2024) Relationship between rest-activity rhythms and 

cardiorespiratory fitness in middle-aged workers: a cross-sectional study with non-parametric 
analysis using accelerometers worn on the thigh. Bmc Public Health 24(1). doi:10.1186/s12889-023-
17580-w 

 
49. Okabe Y, Murakoshi N, Kurebayashi N, Inoue H, Ito Y, Murayama T, Miyoshi C, Funato H, Ishii K, Xu 

DZ, Tajiri K, Qin RJ, Aonuma K, Murakata Y, Song ZH, Wakana S, Yokoyama U, Sakurai T, Aonuma 
K, Ieda M, Yanagisawa M (2024) An inherited life- threatening arrhythmia model established by 
screening randomly mutagenized mice. Proc. Natl. Acad. Sci. U.S.A. 121(17). 
doi:10.1073/pnas.2218204121 

 
50. Martino P, Sunkara R, Heitman N, Rangl M, Brown A, Saxena N, Grisanti L, Kohan D, Yanagisawa M, 

Rendl M (2024) Progenitor-derived endothelin controls dermal sheath contraction for hair follicle 
regression. Clin. Sci. 138 A16-A16. 

 
51. Tsunoda R, Kume K, Kagawa R, Sanuki M, Kitagawa H, Mase K, Yamagata K (2024) Machine-

learning-based identification of patients with IgA nephropathy using a computerized medical billing 
database. PLoS One 19(12). doi:10.1371/journal.pone.0312915 

 
52. Yoshioka T, Yamada D, Hagiwara A, Kajino K, Iio K, Saitoh T, Nagase H, Saitoh A (2024) Delta opioid 

receptor agonists activate PI3K-mTORC1 signaling in parvalbumin-positive interneurons in mouse 
infralimbic prefrontal cortex to exert acute antidepressant-lie effects. Mol. Psychiatry. 
doi:10.1038/s41380-024-02814-z 

 
53. Kawaminami A, Yamada D, Yoshioka T, Hatakeyama A, Nishida M, Kajino K, Saitoh T, Nagase H, 
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Saitoh A (2024) The delta opioid receptor agonist KNT-127 relieves innate anxiety-like behavior in 
mice by suppressing transmission from the prelimbic cortex to basolateral amygdala. 
Neuropsychopharmacol. Rep. 44(1):256-261. doi:10.1002/npr2.12406 

 
54. Ryanto GRT, Fujiyama T, Suzuki Y, Hara T, Nagai T, Yanagisawa M, Emoto N (2024) Evaluation of 

ET-2 physiology in the lung via the generation of a novel Edn-2 luminescent reporter mice. Clin. Sci. 
138 A105-A105. 

 
55. Bou S, Amagasa T, Kitagawa H (2024) O(1)-Time Complexity for Fixed Sliding-Window Aggregation 

Over Out-of-Order Data Streams. IEEE Trans. Knowl. Data Eng. 36(11):6745-6757. 
doi:10.1109/TKDE.2024.3419566 

 
56. Aida K, Hirao M, Saitoh T, Yamamoto T, Einaga Y, Ota E, Yamaguchi J (2024) Selective C-N Bond 

Cleavage in Unstrained Pyrrolidines Enabled by Lewis Acid and Photoredox Catalysis. JACS 
146(44):30698-30707. doi:10.1021/jacs.4c13210 

 
57. Maeda K, Sugai T, Tokuda A, Kajino K, Saitoh T, Nagase H, Kutsumura N (2024) Design and synthesis 

of unique morphinan-type molecules: Their application to the search for the unexplored binding 
domain between opioid receptors and morphinan ligands. Bioorganic & Medicinal Chemistry Letters 
99. doi:10.1016/j.bmcl.2024.129611 

 
58. Okamoto M, Shimoda R, Amaya Y, Soya S, Soya M, Koizumi H, Nakamura K, Hiraga T, Torma F, 

Soya H (2024) Accelerated Fear Extinction by Regular Light-Intensity Exercise: A Possible Role of 
Hippocampal BDNF-TrkB Signaling. Med. Sci. Sports Exercise 56(2):221-229. 
doi:10.1249/MSS.0000000000003312 

 
59. Yoshida N, Miyajima M, Suzuki Y, Matsushima E, Watanabe T, Omoya R, Fujiwara M, Nakamura M, 

Takahashi H, Takeuchi T (2024) Heart rate variability in schizophrenia: A comparative analysis before 
and after electroconvulsive therapy. Psychiatry And Clinical NeuroSciences Reports 3(4). 
doi:10.1002/pcn5.70030 

 
60. Murakami Y, Ando M, Imamura A, Oketani R, Leproux P, Honjoh S, Kano H (2024) Molecular 

Fingerprinting of Mouse Brain Using Ultrabroadband Coherent Anti-Stokes Raman Scattering (CARS) 
Microspectroscopy Empowered by Multivariate Curve Resolution-Alternating Least Squares (MCR-
ALS). Chem. Biomed. Imaging 2(10):689-697. doi:10.1021/cbmi.4c00034 

 
61. Suganuma T, Hatori S, Chen CK, Hori S, Kanuka M, Liu CY, Tatsuzawa C, Yanagisawa M, Hayashi Y 

(2024) Caffeoylquinic Acid Mitigates Neuronal Loss and Cognitive Decline in 5XFAD Mice Without 
Reducing the Amyloid-β Plaque Burden. J. Alzheimers Dis. 99(4):1285-1301. doi:10.3233/JAD-
240033 

 
62. Nomura S, Terada SI, Ebina T, Uemura M, Masamizu Y, Ohki K, Matsuzaki M (2024) ARViS: a bleed-

free multi-site automated injection robot for accurate fast and dense delivery of virus to mouse and 
marmoset cerebral cortex. Nat. Commun. 15(1). doi:10.1038/s41467-024-51986-3 

 
63. Hiraga T, Hata T, Soya S, Shimoda R, Takahashi K, Soya M, Inoue K, Johansen JP, Okamoto M, Soya 
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