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Summary of the State of WPI Center Project Progress (write within 2 pages) 

 
We have been making endeavors to firmly establish the Institute for the Advanced Study of Human 
Biology (ASHBi) as one of the WPI Centers since its launch in October 2018.  Over FY2019, we held 
an executive board meeting every two weeks and a PI meeting every month to accelerate the 
establishment of the Institute.  We have organized an ASHBi colloquium every month from June 
2019, in addition to periodic ASHBi seminars (20 seminars in FY2019) and an ASHBi Retreat 
(February 2020) to strengthen interactions and create collaborations among the ASHBi PIs. 
 
A major renovation of the main building for ASHBi (Building B of the Faculty of Medicine Campus) 
has been completed, creating a total space of 1700 m2 for the Single-Cell Genome 
Information Analysis Core (SignAC), interaction (lounge)/seminar rooms, administrative office 
(ground floor), and experimental areas/offices for overseas/new PIs (1st and 2nd floors).  These 
sections of the building have progressively begun operation: SignAC from June 2019 and the other 
areas from October 2019.  Moreover, we secured an additional space of 210 m2 on the ground floor 
to accommodate the offices for the ASHBi director and the Administrative Director as well as for the 
Mathematical Science Group and the Bioethics and Philosophy Group, and of 100 m2 on 
the basement floor for a conference hall, and these areas are scheduled to open by August 
2020.  Collectively, the space of the ASHBi main building will expand to 2010 m2.  We have also 
been expanding the space for maintaining cynomolgus monkeys at the Primate Genome Engineering 
Core (PRiME) of the Shiga University of Medical Science (a domestic satellite of ASHBi) 
(additional 125 m2, 64 cages) in order to secure appropriate spaces for generating genome-
engineered monkeys and retrieving oocytes/embryos for ASHBi research.  Correspondingly, we have 
created a space for analyzing the phenotypes of genome-engineered monkeys at the Non-human 
Primate Phenotype Analysis Facility (NPAF) in the Med-Pharm Building of Kyoto University 
(360 m2, 20 cages). 
 
Over FY2019, the SignAC has run 167 next-generation sequences (NGSs) and provided other 
essential supports for ASHBi research, and the PRiME, with ethical approval, has been generating 
NPHP1 (with Yanagita) and DISC1 (with Isa) knockout monkeys and provided embryologica l 
materials essential for the ASHBi research (see Realizing an International Research 
Environment: Setting up the ASHBi Main Building). 
 
The key papers by ASHBi PIs in 2019 include “Monkeys mutant for PKD1 recapitulate human 
autosomal dominant polycystic kidney disease: Nature Com m unicat ions” (Ema and Tsukiyama), 
“Frequent mutations that converge on the NFKBIZ pathway in ulcerative colitis: Nature” (Ogawa) 
“Dissecting the circuit for blindsight to reveal the critical role of pulvinar and superior colliculus: 
Nature Com m unicat ions” (Isa), “The Ethics of Cerebral Organoid Research: Being Conscious of 
Consciousness: Stem  Cell Reports” (Fujita), “Self-organized formation of developing appendages 
from murine pluripotent stem cells: Nature Com m unicat ions” (Eiraku), and “Hydraulic control 
of mammalian embryo size and cell fate: Nature” (Hiiragi group) (see Advancing Research 
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of the Highest Global Level). 
 
The Mathematical Science Group (PI: Hiraoka) and the Bioethics and Philosophy Group (PI: Fujita) 
have actively performed interdisciplinary researches with scientists in the Life Science Groups.  The 
key collaborations of Hiraoka include: 1) noise reduction for single-cell RNA-sequence data (with 
Saitou and Yamamoto), 2) topological data analysis (TDA) for cell-fate specification (with Saitou, 
Yamamoto, and Ueno), 3) inference of gene regulatory networks (GRNs) by causal discovery (with 
Saitou and others), and 4) inference and prediction of dynamic epigenetic regulations (with Saitou), 
among others.  Hiraoka has periodically organized “Math-Biology Seminars”, including TDA 
seminars, GRN seminars, Hi-C seminars, and AI seminars, as well as the 1st ASHBi Mathematical 
Biology Workshop (August 2019). 
 
The key collaborations of Fujita include: 1) ethics of synthetic embryology (with Alev and others), 
2) ethics of cerebral organoid research (with Isa and others), 3) ethics of epigenome editing in 
germ cells (with Yamamoto and others), and 4) ethics of research involving aborted human fetuses 
(with Saitou and others).  Fujita has organized a number of “Bioethics/Philosophy Seminars”,  
creating ample opportunities for biologists and medical scientists to contemplate the impacts of their 
research on bioethics/philosophy/society (see Generating Fused Disciplines). 
 
The three overseas PIs (Ueno, Hiiragi, and Bourque) frequently visited ASHBi (5–7 times/year), 
set up their research environment, including the appointment of co-PIs (Yoshitomi co-PI with 
Ueno, Inoue co-PI with Bourque), and initiated their work at ASHBi.  Cantas Alev was 
appointed as a new PI and started his studies at ASHBi.  English has been smoothly implemented 
as the official language at all the meetings, seminars, workshops, retreats and administrative 
announcements within ASHBi.  To raise the level of the international recognition of ASHBi, we 
organized/have been organizing a number of international meetings, including the ASHBi 
Symposium 2020 on “Human Development, Genetics, and Evolution” (Kyoto, March 2020: 
under rescheduling due to the COVID19 outbreak), the EMBO workshop on "Molecular 
Mechanisms of Developmental and Regenerative Biology" (Kyoto, November 2020), the 
21st Takeda Science Foundation Symposium on Bioscience called “Towards 
Understanding Human Development and Evolution” (Osaka, January 2021), and the ASHBi 
Symposium 2021 on “Development and Plasticity of Neural Systems” (Kyoto, March 2021).  
47 overseas researchers have visited ASHBi for seminars/discussions in ASHBi during FY2019. 
 
To further reinforce the research at ASHBi, we have appointed six new members as PIs/co-PIs at 
ASHBi: Cantas Alev (PI: Human Development: July 2019), Ryo Yamamoto (PI: Hematopoietic 
Stem Cells: April 2020), Hiroyuki Yoshitomi (co-PI with Ueno: Human Immunology: November 
2019), Fumitaka Inoue (co-PI with Bourque: Enhancer Evolution: July 2020), Ken-ichi 
Amemori (PI: Primate Evolutionary Neurobiology: September 2020), and Yasuhiro Murakawa 
(Professor at KUIAS, PI: Human Genome: September 2020).  In addition, we have appointed 
Tomoyuki Tsukiyama as a PI responsible for PRiME and Taro Tsujimura as a lecturer in charge 
of SignAC (see Realizing an International Research Environment).  We have secured one 
tenure professorship position for ASHBi and are currently carefully investigating potential candidates 
for this position (see Realizing an International Research Environment). 
 
Kyoto University (KU) has made a number of reformations on the budget use.  First, KU has 
implemented a multi-year budgeting system for indirect funds so that up to 40 million JPY can be 
carried over to the next FY.  Accordingly, ASHBi has carried over 40 million JPY to FY2020 to 
establish a custom-made/high-performance microscope system.  Second, KU has established a 
flexible system for personnel funding so that tenure PIs can use a part of their grants as a source 
for their salary (the total salary for the PIs was unchanged) and the substituted amounts (from 
multiple PIs) can be used for securing the junior-faculty positions.  In the future, this system can 
be extended to provide incentives for tenure PIs with distinctive accomplishments.  Further, the KU 
Institute for Advanced Study (KUIAS) and KU provided two tenure professorship positions to ASHBi 
as a first step for the sustainable development of ASHBi.  Finally, ASHBi has begun a number of 
collaborations/co-operations with the Institute for Cell-Material Science (iCeMS), another WPI Center 
at KU, to promote mutual development (see Making Organizational Reforms, Efforts to Secure 
the Center’s Future Development over the Mid- to Long-term, and others). 



Ky oto Univ ersity  -3 
Institute for the A dv anced Study  of Human Biology  

* Describe clearly and concisely the progress being made by the WPI center project from the viewpoints below. 
- In addressing the below-listed 1-6 viewpoints, place emphasis on the following:  

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

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

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

1, list the center’s research papers published in 2019. 
* Regarding the criteria used when evaluating the world level of center, note any updated results using your previous evaluation 

criteria and methods or any improvements you have made to those criteria and methods. 
 
We here describe key research achievements of the ASHBi PIs during 2019 (1.1.2019-12.31.2019). 
 
The group of Ema and Tsukiyama published a manuscript entitled “Monkeys mutant for PKD1 
recapitulate human autosomal dominant polycystic kidney disease” (Nature Communications, 10, 
5517, 2019). 
 
Autosomal dominant polycystic kidney diseases (ADPKD) caused by PKD1 mutations are one of the 
most common hereditary disorders (6,000,000 patients worldwide).  However, no definitive 
therapies are currently available, although many treatments have been proposed for ADPKD based 
on studies using animal disease models and tissue culture models.  To date, the key pathological 
processes underlying cyst development and exacerbation in pre-symptomatic stages remain 
unknown, because rodent models do not recapitulate critical disease phenotypes, including disease 
onset in heterozygotes.  It is reasonable to assume that physiological and genetic differences would 
explain why medications for ADPKD yield different responses between mice and humans.  To 
overcome these limitations, we aimed to create a novel ADPKD model animal in a species closely 
related to humans, the cynomolgus monkey.  As in humans and mice, near-complete PKD1 
depletions induced severe cyst formation mainly in the collecting ducts.  Importantly, unlike in mice,  
PKD1 heterozygous monkeys exhibited cyst formation perinatally in distal tubules, possibly reflecting 
the initial pathology in humans.  Thus, our results suggest that the distal tubules may be a novel 
drug target in pediatric patients for whom there is currently no clinical intervention.  Many monkeys 
in these models survived after cyst formation, and their cysts progressed with age, indicating the 
usefulness of the models for preclinical studies.  In addition, we succeeded in generating selective 
heterozygous mutations using allele-specific targeting and in generating embryos with a floxed allele  
by gene knock-in technology.  We propose that our models elucidate the onset and progression of 
ADPKD, which will serve as a critical basis for establishing new therapeutic strategies. 
 
The Ogawa group published a manuscript entitled “Frequent mutations that converge on the 
NFKBIZ pathway in ulcerative colitis” (Nature, 577, 260-265, 2020 (published online: 18 December 
2019)). 
 
It has recently been demonstrated that extensive tissue remodeling takes place even in apparently 
normal tissues in an age-dependent manner and is mediated by expansion of numerous clones 
carrying common cancer-related mutations.  Chronic inflammation is a major cause of morbidity  
and mortality in the human population and explains a substantial cancer risk therein.  Given the 
association between inflammation and cancer risk, clonal expansion of somatically mutated clones 
may also play a role in inflammation-associated tissue remodeling.  Chronic inflammation is 
accompanied by recurring cycles of tissue destruction and repair, and these cycles could help explain 
the cancer risk posed by inflammation.  However, it is poorly understood how such cycles affect the 
clonal composition of tissues, particularly in terms of cancer development.  We showed that in 
patients with ulcerative colitis (UC), a common form of inflammatory bowel disease (IBD), the 
inflamed intestine undergoes widespread remodeling by pervasive clones positively selected by 
acquiring mutations commonly involving NFKBIZ, TRAF3IP2, ZC3H12A, PIGR, and HNRNPF, many  
of which are implicated in downregulation of IL-17 and other pro-inflammatory signaling pathways.  
The substantially different mutation profiles between UC-epithelia and cancer indicate that the two 
conditions have different mechanisms of positive selection.  Specifically, the NFKBIZ mutations 
highly prevalent in UC epithelia were rarely found in either sporadic or colitis-associated cancer, 
suggesting that negative selection of NFKBIZ-mutated cells occurs during colorectal carcinogenesis, 
which was further supported by the significantly attenuated colitis-induced tumor formation in 
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Nfkbiz-deficient mice and compromised cell-competition of NFKBIZ-disrupted colorectal cancer cells.  
Our results highlight the common and discrete mechanisms of clonal selection in inflammatory  
tissues, which unexpectedly reveal cancer vulnerabilities that could potentially be utilized for 
therapeutics of colorectal cancer. 
 
The Isa group published a manuscript entitled “Dissecting the circuit for blindsight to reveal the 
critical role of pulvinar and superior colliculus” (Nature Communications, 10, 135, 2019). 
 
Patients with damage to the primary visual cortex (V1) lose visual awareness of objects presented 
in the blind visual field; however, it is known that some of them can make goal-directed hand and 
eye movements when forced to do so.  Dissociation between the visual awareness and the capacity 
for visuo-motor behavior observed in such patients is called “blindsight” and has attracted the 
interest of many scientists and philosophers for many years, although the neural mechanisms have 
been unclear.  Using macaque monkeys with unilateral lesions of V1 and by combining the 
pharmacological inactivation and selective pathway-selective manipulation technique with double 
viral vectors, we have shown that the pathway from the midbrain superior colliculus, a 
phylogenetically ancient visual system, to the pulvinar plays a critical role in controlling the visually 
guided saccadic eye movements. Thus, we revealed a role of a subcortical visual pathway, which 
bypasses the V1, in blindsight. 
 
The Fujita group published a manuscript entitled “The Ethics of Cerebral Organoid Research: Being 
Conscious of Consciousness” (Stem Cell Reports, 13, 440-447, 2019). 
 
We collaborated with Jun Takahashi's laboratory at CiRA to review the latest developments in 
cerebral organoid research, which has made remarkable progress in recent years, and examined the 
ethical issues that may arise regarding the relationship between cerebral organoids and 
consciousness.  The novelty of this article is not in its answering the question “Do cerebral 
organoids become ethically problematic when they have consciousness?” but in its answering the 
question “What type of consciousness in cerebral organoids would make them ethically problematic?”  
We also pointed out the possibility of consciousness in the host animal being affected when the 
transplanted human cerebral organoids have neural connections that make them aware of the 
external environment.  It is unrealistic to ban all basic research at this time.  However, we propose 
that in the future, philosophers, bioethicists, and scientists jointly examine the ethical issues 
regarding the conduction of studies on nerve organoids aimed at connecting them to other nerve 
tissue as well as studies on transplanting them to animals.  Note that this was the first article 
on bioethics to be published in Stem  Cell Reports . 
 
The Eiraku group published a manuscript entitled “Self-organized formation of developing 
appendages from murine pluripotent stem cells” (Nature Communications, 10, 3802, 2019). 
 
Limb development starts with formation of the limb bud, which consists of tissues from two different 
germ layers: the lateral plate mesoderm (LPM)-derived mesenchyme and ectoderm-derived surface 
epithelium.  Although various protocols for induction of three-dimensional tissues (organoids) from 
pluripotent stem cells (PSCs) have been reported, there has been no example of the self-organized 
induction of trunk appendages composed of mesenchymal cells covered with epidermis, such as 
limb buds.  We developed a novel means for inducing limb bud-like tissue from PSCs, in which 
aggregated PSCs spontaneously differentiate into a mesenchymal/epithelial complex tissue 
comprising LPM-derived Hand2-positive limb progenitors covered with epidermis.  ESC-derived limb 
bud-like tissues selectively differentiated into forelimb or hindlimb, depending on the presence or 
absence of retinoic acid (RA).  Transcriptome analysis revealed that ESC-derived limb bud-like 
tissues express a gene set closer to that of limb buds than other developing mesenchymal/epithelia l 
complex tissues such as the branchial arch, heart, and tail bud.  We also found that manipulating 
the dorsal-ventral axis enabled us to artificially induce a structure similar to the apical ectodermal 
ridge (AER) at the tip of the limb bud–like tissue.  Finally, in transplantation experiments, the 
induced tissues were engrafted in an embryonic limb bud and were differentiated into chondrocytes 
for digits and mesenchyme in developing limbs. This novel organoid technology could provide a 
novel research tool for mammalian limb development and regeneration, and opens the door to 
creating other mesenchymal/epithelial complex tissues from PSCs. 
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The Hiiragi group published a manuscript entitled “Hydraulic control of mammalian embryo size 
and cell fate” (Nature, 571, 112-116, 2019). 
 
We have discovered a new role of the fluid-filled lumen in which the interplay between lumina l 
pressure and cell and tissue mechanics controls the tissue size and cell fate.  Size control is 
fundamental in development and homeostasis.  While the role of cell proliferation in this process 
has been studied, the mechanisms of tissue size sensing and control have remained elusive, due to 
the lack of direct measurement of tissue mechanics in vivo.  In this study we used mouse 
blastocysts as a model to unravel a key role of the fluid-filled lumen in embryonic size control and 
cell fate specification.  Using embryological, genetic, molecular and biophysical tools, we found that 
luminal pressure acts as a global mechanical signal to drive cell stretching and stiffening, which 
reinforces junctional maturation through vinculin mechano-sensing.  This establishes a positive 
feedback loop to accommodate lumen growth.  When the cortical tension reaches a critical 
threshold, cell-cell adhesion cannot be sustained upon mitotic entry, which triggers junctional 
rupture and fluid leakage, thereby setting a maximal size for blastocyst expansion.  A theory of 
hydraulically-gated oscillations that integrates feedback loops across supra- to sub-cellular scales 
recapitulates the dynamics of blastocyst size oscillations and control.  This theory further predicts 
that disrupted cell-cell adhesion or increased tissue stiffness lead to a smaller cavity size, which we 
verified by biophysical, embryological, pharmacological and genetic perturbations.  We found that 
luminal pressure and cavity size directly affect the allocation of cells within the embryo, thereby 
influencing cell fate specification.  This work therefore highlights the importance of fluid force in 
shaping tissue which can influence biological functions, such as tight junction assembly and cell fate.  
Given that many organ systems are built with fluid (e.g., the lungs and kidneys) or for fluid transport 
(e.g., the vasculature and endocrine organs), how forces feed back on their form and function is of 
great relevance, and the impact of this study goes beyond developmental patterning. 
 
The Yamamoto group published a manuscript entitled “De novo DNA methylation at imprinted loci 
during reprogramming into naïve and primed pluripotency” (Stem Cell Reports, 12, 1113-1128, 
2019). 
 
CpG islands (CGIs), including those in imprinting control regions (ICRs), are protected from de novo 
methylation in somatic cells.  Previous studies demonstrated that CGIs at the Dlk1-Dio3 imprinted 
gene cluster are aberrantly methylated in mouse iPSCs, and that this aberrant methylation is linked 
with impaired developmental potential.  Moreover, a large-scale analysis of allele-specific RNA-seq 
data revealed that primed human iPSCs display a higher incidence of biallelic expression of imprinted 
genes.  However, the genome-wide stability of CGI methylation during the reprogramming process 
and maintenance of naïve and primed pluripotency remains poorly understood.  We conducted a 
comprehensive analysis of CGI methylation during the reprogramming of fibroblasts into naïve and 
primed pluripotency.  Taking advantage of a large number of single nucleotide polymorphisms 
(SNPs) in the Japanese wild-derived mouse strain MSM/Ms, we also performed high-resolution 
methylation analysis for unmethylated alleles at ICRs in pluripotent stem cells (PSCs).  We show 
that most CGIs remain unmethylated in both naïve and primed mouse PSCs.  However, a subset of 
CGIs, particularly at ICRs, were often de novo methylated in PSCs, with greater pronouncement at 
paternal imprinted loci.  Moreover, such de novo ICR methylation was linked with the silencing of 
reprogramming factors, which is required for complete reprogramming.  The ICR-preferred CGI 
hypermethylation was similarly observed in human PSCs.  Mechanistically, the suppression of 
DNMT3A prevented mouse and human PSCs from de novo ICR methylation.  Notably, biallelic 
expression or silencing of imprinted genes in reprogrammed PSCs was sustained in PSC-derived 
differentiated cells.  Since the proper establishment and maintenance of genomic imprints are 
important for normal development in mammals, our results may have important implications in 
various applications of PSCs, including regenerative medicine, faithful recapitulation of diseases in 
vitro, drug screening and the study of early developmental biology.  On the other hand, ICR-
preferred CGI hypermethylation was also observed in pediatric cancers, whereas adult cancers 
exhibited genome-wide global CGI hypermethylation, which underscores the shared epigenetic 
aberrations during reprogramming and pediatric cancer development. These results may also have 
important implications in the pathogenesis of pediatric cancers. 
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The Saitou group published a manuscript entitled “Induction of the Germ-Cell Fate from Pluripotent 
Stem Cells in Cynomolgus Monkeys” (Biology of Reproduction, 102, 620-638, 2020 (published 
online: 13 November 2019)). 
 
In vitro reconstitution of germ-cell development from pluripotent stem cells (PSCs) has created key 
opportunities to explore the fundamental mechanisms underlying germ-cell development, 
particularly in mice and humans.  Importantly, such investigations have clarified critical species 
differences in the mechanisms regulating mouse and human germ-cell development, highlighting 
the necessity of establishing an in vitro germ-cell development system in other mammals, such as 
non-human primates.  We showed that multiple lines of embryonic stem cells (ESCs) and induced 
pluripotent stem cells (iPSCs) in cynomolgus monkeys (Macaca fascicularis; cy) can be maintained 
stably in an undifferentiated state under a defined condition with an inhibitor for WNT signaling, and 
such PSCs are induced efficiently into primordial germ cell-like cells (PGCLCs) bearing a 
transcriptome similar to early cyPGCs.  Interestingly, the induction kinetics of cyPGCLCs from 
cyPSCs is faster than that of human (h) PGCLCs from hPSCs, and while the transcriptome dynamics 
during cyPGCLC induction is relatively similar to that during hPGCLC induction, it is substantially 
divergent from that during mouse (m) PGCLC induction.  Our findings delineate common as well as 
species-specific traits for PGC specification, creating a foundation for parallel investigations into the 
mechanism for germ-cell development in mice, monkeys and humans. 
 
 
2. Generating Fused Disciplines 
* Describe the content of measures taken by the center to advance research by fusing disciplines. For example, measures that 

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

 
The Mathematical Science Group (PI: Hiraoka) and the Bioethics and Philosophy Group (PI: Fujita), 
in collaboration with Life Science Groups, have initiated the following activities: 
 
1. The Mathematical Science Group (PI: Hiraoka) 
Collaborative Fusion Researches: 

1) Noise reduction for single-cell RNA-sequence (scRNA-seq) data (with Saitou and 
Yamamoto) 

Conventional methods for scRNA-seq data analysis (e.g., tSNE, MDS, PCA) suffer substantially from 
the noises of such data, since even a small noise in each data point culminates in massive noises in 
high-dimensional data spaces, making the distinction among closely related datasets 
difficult/impossible, a phenomenon known as the “curse of dimensionality”.  We developed a noise 
reduction method for resolving the curse of dimensionality associated with scRNA-seq data.  The 
application of our method to such data for monkey and mouse development successfully identified 
a key cell type and bona fide developmental trajectories hidden/embedded among the data noises, 
demonstrating the power of our method (manuscript in preparation, patent pending). 
 

2) Topological data analysis (TDA) for cell-fate specification (with Saitou, Yamamoto, and 
Ueno) 

Mapper is one of the TDA methods for extracting 
topological structures in high-dimensional data spaces.  
We developed a new Mapper-based algorithm 
applicable not only to static data clustering, but also to 
the time evolutions of biological data, such as those for 
cell differentiation processes.  A strong advantage of 
our method over conventional pseudo-time analysis 
methods is that it can create general graphs including 
loops, rather than just bifurcating trees.  Accordingly, 
our method identified potential pathways for human 
germ-cell differentiation (Figure 1: Potential pathways 
during human germ-cell differentiation) as well as for 
mouse T-cell development, which serve as foundations 
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for new biological analyses.  The relevant software will be made available within ASHBi. 
 

3) Inference of gene regulatory networks (GRNs) by causal discovery (with Saitou, Shimizu 
(Shiga Univ.), and Mischaikow (Rutgers Univ.)) 

This project aims to develop a mathematical/statistical method 
to infer GRNs involved in cellular pathways from (single-
cell/bulk) RNA-seq data.  In collaborations with Shimizu 
(Associate Investigator of ASHBi) and Mischaikow, we applied 
a mathematical theory called “Dynamic Signatures Generated by 
Regulatory Networks (DSGRN)” to a causal discovery model 
called the “Linear non-Gaussian Acyclic Model (LiNGAM)”,  
creating a method powerful and computationally efficient for 
precisely inferring GRNs with large size.  This allows us to 
identify types of regulations (activation/inhibition) and also to 
detect recurrent regulations modeled by cycles in GRNs.  We 
applied this method to the human germ-cell specification 
pathway and identified a potential GRN (Figure 2: Potential GRN 
for human germ-cell specification). 
 

4) Inference and prediction of dynamic epigenetic regulations (with Saitou) 
This project aims to develop a method for estimating the extent of contribution of active and passive 
mechanisms for genome-wide DNA demethylation in PGCs based on a mathematical model for DNA 
methylation reprogramming.  Our method predicts species-specific differences in the contribution 
of active and passive mechanisms in different genomic regions, providing novel insights into the 
evolution of the mechanism for epigenetic reprogramming in germ cells. 
 
Organization:  

1) Math-biology seminars 
Hiraoka organized a series of math-biology seminars that meet about once a week: the TDA 
seminar, GRN seminar, Hi-C seminar, and AI seminar.  The TDA and GRN seminars were continued 
from the previous year and have regularly yielded new observations as a basis for publication.  Hi-
C and AI seminars were initiated this year: the Hi-C seminar, which was initiated by young 
researchers in ASHBi (graduate students and assistant professors), aims to characterize relationships 
between epigenetic characteristics and DNA 3D structures by applying TDA to adjacency matrices 
encoded in Hi-C data.  The AI seminar aims to identify cutting-edge 
biological themes relevant to the activities of ASHBi, which are 
potentially solved by AI.  We aim to identify novel biology-AI research 
themes that leverage the strengths of ASHBi. 
 

2) 1st ASHBi Mathematical Biology Workshop (Poster 1) 
To enhance math-biology fusion researches in ASHBi as well as to build 
a relevant network, Hiraoka organized the 1st ASHBi mathematica l 
biology workshop in 23 August 2019.  The main subject of the 
workshop was mathematical modellings.  Hiraoka selected pairs of 
speakers, one from the field of biology and the other from mathematics,  
for several biological themes, such as human immunology, human 
mesoderm development, and GRNs.  Active discussions were made 
among participants (around 40), and the second workshop focusing on 
AI will be held in September 2020. 
 
2. The Bioethics and Philosophy Group (PI: Fujita) 
Collaborative Fusion Researches: 

1) Ethics of synthetic embryology (with Alev and others) 
We investigated ethical issues involved in research generating embryo-like structures in vitro 
(synthetic embryology).  In particular, we engaged in intensive discussions of the implications of 
such research on the “14-day rule” (an international rule for the period of embryo culture outside 
the body: 14 days after fertilization or until the formation of a primitive streak) (under preparation).  
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2) Ethics of cerebral organoid research (with Isa and others) 
We investigated ethical issues associated with cerebral organoid research.  Scientists involved 
assessed the current situation and future predictions of cerebral organoid research, while  
philosophers and ethicists identified philosophical issues surrounding consciousness and other 
ethical issues.  Moreover, jurists identified legal issues involving studies and clinical applications in 
which cerebral organoids are used.  Periodical discussions are in progress (the ASHBi/CiRA Bioethics 
Symposium and other relevant seminars were cancelled due to COVID19).  
 

3) Ethics of epigenome editing in germ cells (with Yamamoto and others) 
Epigenome editing may be clinically applied in the future, and we investigated the ethical issues 
associated with epigenome editing in germ cells.  We evaluated the technical differences between 
genome editing (e.g., CRISPR-Cas9) and epigenome editing (e.g., dCas9), and identified the ethical 
issues common to both and those specific to epigenome editing.  Periodical discussions are in 
progress (a seminar entitled “The Ethics of Editing the Human Epigenome” by Alexandre Erler, a 
researcher and assistant professor of the Chinese University of Hong Kong, was cancelled due to 
COVID19). 
 

4) Ethics of research involving aborted human fetuses (with Saitou and others). 
We aim to clarify the academic rationale for research involving aborted human fetuses, to create a 
guideline for performing such research, and to clarify items to be written in the informed consent 
presented to donors.  We held a seminar entitled “Ethical Issues on the Use of Dead Fetuses for 
Research and the Regulation” by Dr. Yoshimori Mori (Associate Professor, Hannan University) (July 
2019).  For the full-scale implementation of this research, we hired a postdoc focusing on this 
theme and acquired external funding (SECOM Science and Technology Foundation, Special Area 
Research Grant, 2020–2022). 
 
Organizations: 

1) Bioethics/Philosophy seminars 
We organized a seminar entitled “The Theory of Life in Nishida Philosophy” that was presented by 
Tetsuro Nagaoka (a part-time lecturer at Kyoto University), who specializes in the philosophy of 
Kitaro Nishida (January 2020).  Based on Nishida's philosophy, we discussed key questions such as 
What is human? What is life? and What is a pure experience? We discussed the philosophica l 
implications of human procreation using germ cells generated in vitro. 
 
 
3. Realizing an International Research Environment 
* Describe what’s been accomplished in the efforts to raise the center’s recognition as a genuine globally visible research institute, 

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

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

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

young researchers and contributing to advancing their career paths) 
 
Recruiting PIs/co-PIs to Strengthen Research Activities 
In FY2019, we have actively continued our international recruitment activities to hire excellent 
researchers to strengthen the organization.  
During the year, we have carefully recruited and selected five new PIs, two co-PIs, and a core 
manager. These people have strong knowledge in human/primate biology and will contribute to the 
interdisciplinary research of our institute. As seen in Table 1, two PIs have already started their 
research activities at ASHBi, and the other three PIs will join the institution in FY2020. 
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Table 1. Names of new PIs/co-PIs joining ASHBi in FY2019 and FY2020 
Year Name Position Former affiliation 

FY2019 

Cantas Alev PI Ky oto Univ ersity  (CiRA), Japan 

Tomoyuki Tsukiyama PI/Core Head, PRiME Shiga U of  Medicine, Japan 

Hiroyuki Yoshitomi co-PI, Ueno G Ky oto Univ ersity  (CiRA), Japan 

Taro Tsujimura Core Manager, SignAC Keio Univ ersity, Japan 

FY2020 

Ryo Yamamoto PI Stanf ord U, USA 

Kenichi Amemori PI Ky oto Univ ersity  (PRI), Japan 

Yasuhiro Murakawa PI RIKEN, Japan 

Fumitaka Inoue co-PI Bourque G UCSF, USA 

 
Appointment of Associate Investigator to Strengthen Math-Biology Fusion Research 
Hiraoka (the mathematical science group) has organized a series of math-biology seminars and led 
several collaborations with life science groups within ASHBi (see Generating Fused Disciplines). 
To further enhance the progress of math-biology interdisciplinary research, we created a new 
position title of “Associate Investigator” as a PI-level researcher in FY2019, and invited two 
excellent mathematical researchers outside of Kyoto University to take this position at ASHBi 
(Shohei Shimizu, Professor Shiga University; Shingo Iwami, Associate Professor, Kyushu 
University). The participation of PI-level mathematical scientists will boost up math-biology  
interdisciplinary research at ASHBi.  

 

 
 
ASHBi International Symposium 2020 (rescheduled due to the COVID-19 outbreak)  
To enhance the research activities and expand the international networking of the Institute, we had 
planned to hold the ASHBi International Symposium 2020 under the theme of “Human development, 

Figure 3. Mathematical science groups in ASHBi. 
( t d) 

Figure 4. ASHBi Symposium 2020. (postponed to FY2021) 

21 invited speaker s 
44 poster s  
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genetics, and evolution” on 19-20 March 2020. The event was co-organized by two ASHBi PIs 
(Saitou and Hiiragi) and two distinguished foreign researchers (James Briscoe, the Francis Crick 
Institute; Barbara Treutlein, ETH Zurich). The satellite meeting “On the Discovery of Genomic 
Imprinting” was also planned on 21 March 2020, with Davor Solter and Azim Surani, winners of 
the 2018 Canada Gairdner International Award, joining as guest speakers. Twenty-one world leading 
researchers were invited to speak at the symposium, but unfortunately we had to postpone the 
symposium to FY2021 due to the COVID-19 outbreak. 
 
Seminars to Enhance Mutual Understanding/Interactions for Collaboration 
To enhance interdisciplinary activities between PI groups, we have hosted a total of 32 
seminars/workshops in FY 2019. We have put great effort in holding regular events such as the 
ASHBi Colloquium, ASHBi Seminar and ASHBi Retreat to develop a foundation for 
interdisciplinary research based on the understanding of other research fields. The ASHBi Colloquium 
serves as an opportunity for PIs to introduce their research to other PI groups. At each ASHBi 
Colloquium, two PI groups provide overviews of their research and latest findings to their ASHBi 
colleagues. At the ASHBi Seminars, an outside researcher invited by a host PI presents his/her 
research to the Institute. The seminars provide an opportunity for our researchers to learn recent 
findings from the guests from various research fields. The ASHBi Retreat is the largest interactive 
event at the Institution. Here, researchers present their findings through oral and poster sessions 
and can have intensive networking with other PI group members during the night session. Along 
with these events, we hold specific events that promote fusion research or the fostering of young 
researchers. These events have served as a concrete foundation to the interdisciplinary activities 
between ASHBi PI groups. 
 

Table 2. Events held at ASHBi in FY2019. 
Events Times Description 

ASHBi Colloquium 7 2 PI groups talk about recent research topics 

ASHBi Seminar 20 Inv ited talks hosted by  PI groups on specif ic topics 

ASHBi Retreat 1 Oral/Posters of  PI groups to enhance interactions within 

CiRA/ASHBi Ethics lecture 2 Inv ited talks to enhance understanding of  bioethical issues 

ASHBi Mathematical Biology Workshop 1 Workshop on interdisciplinary  mathematics and biology  
research 

ASHBi Young Researcher Meeting 1 Talks by  y oung researchers to connect with researchers 
f rom dif f erent fields 

 
ASHBi Fusion Research Grant 
ASHBi highly encourages interdisciplinary research beyond the boundaries of existing research fields. 
To this end, we have established a new research grant to strengthen interdisciplinary research for 
three categories (math-biology, bioethics-biology and biology-biology). The point of this grant 
system is that the proposed project must form a research team consisting of at least two researchers 
from different PI groups to generate a collaborative atmosphere within ASHBi. In FY2019, as a 
testbed, we provided grants to six projects under the condition that the support period is limited to 
one year. We expect that this grant system will be a good platform to create new interdisciplinary 
research at our institute. 
 

Table 3. ASHBi fusion research grant: categories, support period, and funding. 
Category Support period Funding per project 

Math-biology studies 

1-3 y ears < 9 million JPY in total 
(< 3 million f or each y ear) Bioethics-biology studies 

Biology-biology studies* 
*In the case of the biology-biology category, ASHBi encourages projects pioneering new research themes in human biology or  
developing new experimental techniques for biological studies. 
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Setting up the ASHBi Main Building 
We have made a great effort to set up ASHBi’s main building by renovating Building B on the Faculty 
of Medicine campus (Fig. 5). In 2019, Kyoto University provided more space in this building for 
ASHBi research activity, increasing the total space from 1,700 m2 to 2,010 m2. The building is in 
walking distance from most ASHBi PI groups, enabling researchers to easily meet up and discuss 
with each other. (see also Campus Map in Appendix 3-1). We have also established a core facility 
for single-cell genome information analysis on the ground floor and shared laboratory and office 
spaces for overseas/young PIs on the 1st and 2nd floors.  

With the aim of making this building an interaction hub for ASHBi researchers, we have 
constructed a lounge on the ground floor for casual research discussions, and a seminar room 
(ground floor) and conference room (basement floor) for holding seminars and workshops. 
Furthermore, in order to progress interdisciplinary research in math-biology and bioethics-biology 
within ASHBi, we started constructing the researcher rooms for mathematics and bioethics on the 
ground floor in front of the lounge. We also started constructing the ASHBi Director’s room, the 
Administrative Director’s room and the Administrative Office room in the main building. The 
construction of these rooms is scheduled to finish by August 2020. 
 
Setting up the Single-cell Genome Information Analysis Core Facility (SignAC) 
We established the Single-Cell Genome Information Analysis Core (SignAC) on the ground floor of 
the ASHBi main building in FY2018. This core facility contains ultra-high–throughput sequencing 
systems that enable large-scale genomics analysis (e.g. Illumina Novaseq 6000 system, Nextseq 
550system, HiSeq 2500 system, etc.). In FY2019, to improve facility performance and to accumulate 
technical know-how, we appointed Taro Tsujimura as the Core Manager dedicated to SignAC. He 
has strong expertise in analyzing the epigenome. In addition, we have also hired two staff to support 

Figure 5. Floor map of ASHBi main building. 
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the operation of SignAC by Tsujimura and Yamamoto (Fig. 6). The team has started several 
projects to develop new methods for genome analyses through collaborative research within ASHBi. 
Besides adding to research quality, these 
appointments are enhancing the 
competitiveness and visibility of the facility. 
During FY2019, SignAC has run 167 next 
generation sequences (NGSs) and provided 
other essential support to ASHBi research. 
 
 
Setting up the Primate Genome 
Engineering Core Facility (PRiME) 
In addition to SignAC, ASHBi has established facilities for genome engineered primates to uncover 
the primate-specific functions of key genes and to create critical disease models using cynomolgus 
monkeys. The main facility is the Primate 
Genome Engineering Core (PRiME) at the 
Research Center for Animal Life Science, 
Shiga University of Medical Science, which 
maintains one of the largest primate colonies 
and some of the most advanced reproductive 
technologies both in Japan and the world 
(~700 cages). In FY2019, an additional 125 
m2 (64 cages) was renovated and secured for 
ASHBi to generate genome-engineered 
monkeys and to retrieve oocytes/embryos 
specifically for ASHBi research (Fig. 7). 
Further, we have appointed Tomoyuki 
Tsukiyama as the PI responsible for PRiME 
and two staff to support Tsukiyama. During 
FY2019, PRiME, following ethical approval, 
has been generating NPHP1 (with Yanagita) 
and DISC1 (with Isa) knockout monkeys and 
provided embryological materials essential 
for ASHBi research. 
 
Furthermore, to create space for analyzing 
the phenotypes of genome-engineered monkeys at Kyoto University, we have established the Non-
human Primate Phenotype Analysis Facility (NPAF) in the Med-Pharm Building in the Faculty 
of Medicine Campus (360 m2). Isa has been appointed as the supervisor in charge of NPAF. This 
facility allows us to analyze the phenotype of genome-edited non-human primates, such as behavior 
including social interactions and other physiological functions. In FY2019, we installed mother-infant 
cages and pair-cages for observing social interactions (20 cages), and have established rooms and 
equipment for physiological experiments (Fig. 8).  

Figure 7. Floor map and organization chart of the 
Primate Genome Engineering Core (PRiME) in Shiga. 

Figure 8. Non-human Primate Phenotype Analysis Facility (NPAF) in Kyoto. 

Figure 6. Organization chart of SignAC 
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Organizing Research Support System within ASHBi 
The Administrative Office of ASHBi consists of the Administrative Director (Tadashi Ogawa), 
Strategic Research Acceleration Unit, and Administrative Management Unit. We have secured one 
URA (Makoto Shida) and two dedicated staffs in the Strategic Research Accelerating Unit, which 
plays a key role in planning and implementing research support programs for overseas/young 
researchers as well as fostering programs for early-stage researchers at ASHBi.  
 
<SIMPLIFYING COMPLEX RESEARCH APPROVALS AND REGULATORY PROCEDURES>  
For researchers coming from abroad, setting up a new biological laboratory in Japan is a difficult 
and complicated task. The procedure for setting up the biological research environment requires 
many regulatory approvals supervised by different departments, making it difficult to grasp the 
overall system. To solve this issue, the ASHBi URA has prepared a guide that provides an overview 
of the required steps to launch biological research at Kyoto University (Fig. 9). This guide is intended 
to assist researchers in their understanding of which procedures and approvals are required and to 
identify which procedures can be processed in parallel to speed up the process. The ASHBi URA 
provides customized consultation to the researcher as well as necessary coordination with multiple 
university departments in order to obtain the necessary approval smoothly.   

 
<COORDINATING SHARED EQUIPMENT >  
The ASHBi URA also provides support for optimizing the purchase and installation of shared 
equipment at ASHBi. Newly appointed young PIs have to set up their experimental environment. To 
maximize the utilization of the allocated budget to each PI, some PIs have agreed to the joint 
purchase of expensive equipment to share among them. To enable this, the ASHBi URA holds close 
communication with each PI to identify what kind of equipment is needed. The URA collects their 
requests and coordinates the discussions among PIs to decide which equipment should be purchased 
and where it should be installed (Fig. 10). This support strongly contributes to the optimized use of 
limited budget for experimental setup among young PIs. 

Figure 10. ASHBi URA coordinates the optimization of shared equipment for young PIs. 

Figure 9. A schematic of the guidebook for new researchers joining ASHBi. 
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4. Making Organizational Reforms 
* Describe the system reforms made to the center’s research operation and administrative organization, along with their 

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

other research institutions, clearly describe in what ways. 
* Describe the center’s operation and the host institution’s commitment to the system reforms. 
 
Reform on Accounting System Allows Multiple-Year Budgeting for Indirect Funds  
Kyoto University has created a new organization structure, the “Kyoto University Institute for 
Advanced Study (KUIAS)”, to house its two WPI centers (ASHBi and iCeMS) on a permanent basis. 
KUIAS was established as a “special 
zone” for implementing various system 
reforms to the whole university. As the 
first testbed at the University, ASHBi was 
allowed to introduce multiple-year 
budgeting for indirect funds (Fig. 11). As 
a benefit, ASHBi will carry over 40 million 
JPY of indirect funds to FY2020 to greatly 
increase the flexibility of budget planning 
in FY2020 and allow us to establish 
custom-made/high-performance 
microscope equipment within the 
Institute.  
 
Flexible Funding System to Secure Salary Budget for Young Researchers  
As a testbed, the University has also implemented a new salary system to ASHBi to provide flexibility 
when employing young researchers. In this system, tenure PIs will be allowed to use secured grants 
or donations as a substitute for part of the University’s salary (Fig. 12). By gathering the substitution 
amount from multiple PIs, the University can open up space in the personnel budget to provide new 
positions for young researchers. This is the first step of the reform. Although not included as of now, 
in future steps, the University is considering the possibility of extending this system to provide salary 
incentives for tenure PIs by allowing them to have some portion added to their salary after opening 
up the salary budget for young researchers.  

 
Seminars/Guidebooks for Fostering Young Researchers 
The Strategic Research Acceleration Unit (mentioned above) at ASHBi designs and provides seminars 
and guidebooks for young researchers to assist in the acquisition of knowledge/skills that will permit  
effective research activity (Fig. 13). For example, (1) we held a seminar on how to prepare good 
proposals for KAKENHI grants. This seminar was jointly organized with the Kyoto University Research 
Administrator Office. (2) We also organized a discussion-oriented meeting for ASHBi’s young 
researchers. This meeting was an ideal opportunity for young researchers to interact with 
researchers from different fields and initiate interdisciplinary research activities. Finally, (3) we issued 
a guidebook about professional scientific illustrators for our researchers to promote their research. 
From this guidebook, young researchers can find not only examples of scientific illustrations, but 
also an estimate of costs, schedules, and important points to be aware of when requesting an 
illustration from professionals. 

Figure 11. Multiple-year budgeting for indirect funds. 

Figure 12. Scheme of the new salary system. 
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5. Efforts to Secure the Center’s Future Development over the Mid- to Long-term 
* Address the following items, which are essential to mid- to long-term center development: 
- Future prospects with regard to the research plan, research organization and PI composition; prospects for fostering and 

securing of next-generation researchers 
- Prospects for securing resources such as permanent positions and revenues; plan and/or implementation for defining the 

center's role and/or positioning the center within the host institution's institutional structure 
- Measures to sustain the center as a world premier international research center after program funding ends 
- Host institution’s organizational reforms carried out for the center’s autonomous administration simultaneously with the creation 

of the center. 
 
ASHBi has obtained Two Permanent Research Positions 
To secure the Institution’s long-term development, Kyoto University has provided two permanent 
positions to ASHBi. By utilizing these positions, ASHBi will be able to employ tenured 
professor/associate-professor class researchers. This has greatly helped us in our search for 
excellent early-career researchers around the world and hire them as young PIs. The recruitment of 
promising young PIs will contribute to securing the next generation researchers who will become 
the core investigators of ASHBi and lead to the future development of the Institute.  
 
Personnel Support from the Host Institution 
Kyoto University takes responsibility for the personnel expenses of seven PIs designated to the 
University (including the Director and the Vice Directors). The University also takes responsibility for 
the personnel expenses of the Administrative Director. Furthermore, the University provides three 
permanent administrative staffs at the KUIAS office to support the administrative management at 
ASHBi. 
 
Financial Support from the Host Institution 
Kyoto University allows ASHBi to take half of the indirect funds associated with competitive grants 
acquired by ASHBi researchers. With this financial support, ASHBi was able to acquire approximately 
116 million JPY as indirect funds in FY2019. Moreover, KUIAS provided 100 million JPY (43 million 
JPY in grants and 57 million JPY in loans) in FY2019. 
 
Research Space and Facility Support from the Host Institution 
Kyoto University provides 4,910 m2 of space for ASHBi research activity at its Faculty of Medicine 
Campus: 2,010 m2 of space for overseas/young PIs (ASHBi main building, Fig. 5), in addition to the 
existing 2,900 m2 of space designated for the eight PIs of Kyoto University. Most research spaces 
related to the Institute are located closely within a 2-5 minute walk. The ASHBi main building houses 
the research space for overseas PIs and young PIs, as well as SignAC, meeting rooms, rooms for 
the director and the administrative director, and the administrative office, as mentioned above. 
  

Figure 13. ASHBi programs fostering young researchers. 
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6. Others 
* Describe what was accomplished in the center’s outreach activities last year and how the activities have contributed to 

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

* In addition to the above 1-5 viewpoints, if there is anything else that deserves mention regarding the center project’s progress, 
note it. 

 
Cooperation with WPI-iCeMS 
In addition to ASHBi, Kyoto University established one more WPI center (iCeMS: Institute for 
Integrated Cell-Material Sciences) in December 2007. The two WPI centers are closely located and 
have cooperated in organizing important institutional events. For example, on 16 December 2019, 
iCeMS and ASHBi received a delegation of professor/PI level researchers from the National Cheng 
Kung University College of Medicine (NCKU) in Taiwan to hold a joint meeting consisting of 8 NCKU, 
5 iCeMS, and 3 ASHBi researchers. 
 
At the first ASHBi Retreat, which was held on Awaji island 7-8 February 2020, we invited the two 
Deputy Directors of iCeMS (Prof. Jun Suzuki and Mineko Kengaku). They introduced iCeMS’ research 
activities and core facilities to ASHBi members. Such cooperation is expected to enhance 
collaboration between the two institutions (Fig. 14).  
 
Furthermore, we planned to have an international symposium titled “Human development, genetics, 
and evolution” on 19-20 March 2020 (Fig. 4) in cooperation with iCeMS by inviting iCeMS PI Prof. 
Ryoichiro Kageyama. However, this symposium was unfortunately postponed due to the outbreak of 
COVID-19. Nevertheless, the two WPI centers at Kyoto University have progressively cooperated to 
effectively enhance their research interactions. 

 
 
 
7. Center’s Response to Results of Last Year’s Follow-up 
* Transcribe the item from the “Actions required and recommendations” section in the site visit report and the Follow-up report, 
then note how the center has responded to them.  

* If you have already provided this information, indicate where in the report. 
 
We would like to sincerely thank the WPI Program Committee for their constructive comments, which 
we have been using as the basis for improving the organization and management of ASHBi. 
 
(1) The ASHBi's vision, direction and goals should be discussed more deeply and with greater clarity, 

and shared by all PIs and members of ASHBi in order to establish a unique ASHBi identity. 
Fusion as whole needs to be emphasized. 

Figure 14. ASHBi Retreat 2020 was organized in cooperation with iCeMS. 

77 participants 

22 speakers & 33 posters  
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Response 1. The ASHBi’s vision is to 
perform basic science that is of the highest 
quality and is relevant to answering two key 
questions: What key biological traits make us 
human? and How can knowing these traits 
lead us to better cures for disease? Toward 
this end, we perform five lines of 
fundamental investigations: 
I. Investigations to promote the study of 
human biology, with a focus on genome 
regulation. Key PIs: Ogawa, Ueno, 
Yanagita, Bourque, Saitou, Yamamoto 
II. Investigations to clarify the principles 
defining the species differences (Fusion). Key 
PIs: Hiraoka, Saitou, Yamamoto, 
Bourque, Isa, Eiraku, Ueno, Hiiragi, Alev 
III. Investigations to generate primate models for intractable human diseases. Key PIs: Isa, 
Yanagita, Ema, Tsukiyama 
IV. Investigations to reconstitute key human cell lineages or tissues in vitro. Key PIs: Saitou, Eiraku, 
Alev, Ema 
V. Investigations to contribute to formalizing an international ethics standard for human biology  
research (Fusion). Key PIs: Fujita, Saitou, Isa, Yamamoto, Alev, and all other PIs 
Thus, we consider that our vision, direction, goals and fusion are defined clearly.  In response to 
the comments by the WPI Program Committee, we initiated a discussion session that takes place 
each month as part of the PI meeting, in which PIs share their vision, direction, and goals, and 
discuss ideas for strengthening interactions and creating collaborations among the ASHBi PIs. The 
sharing of ideas among ASHBi PIs is further reinforced by the ASHBi colloquium each month, in 
which two PIs actively discuss key progresses of their research, the periodical ASHBi seminars, and 
the ASHBi Retreat each year (see 6. others).  We believe that the system for promoting the 
interactions and sharing ideas among ASHBi PIs and members has now been well instated, and 
would like to improve it on a continuous basis. 

 
(2) Many researchers have been working on a wide range of issues from embryology to clinica l 

issues in mice, monkeys, and humans. However, it should be made clear what clinical problems 
are being solved. 

Response 2. As stated in Response 1 and in our original proposal, the ASHBi’s vision is to perform 
basic science that is of the highest quality and is relevant to human biology, but not necessarily to 
directly address clinical problems.  Nonetheless, please note that Ogawa has been intensively 
working on the etiology (mutations and tissue remodeling) of various types of cancers and 
hematologic malignancies in close collaboration with Kyoto University Hospital (e.g., Nature, 565, 
312-317, 2019; Nature, 577, 260-265, 2020), Yanagita has also been working on the etiology and 
interventions of various kidney diseases, including chronic kidney diseases, at Kyoto University 
Hospital as well as at ASHBi (e.g., Kidney Int., 95, 526-539, 2019; Kidney Int., in press), and Ueno, 
who has been performing human immunology research using patient specimens at Mt. Sinai Hospital,  
has initiated such research actively at ASHBi and Kyoto University.  Thus, in addition to performing 
basic science, key PIs in ASHBi have clear areas of focus on clinical problems. 
Moreover, as part of our initiative on generating primate models for intractable human diseases, 
especially diseases of the nervous system and the kidney, two typical examples for which rodent 
models have been largely unsuccessful in recapitulating human phenotypes, Ema and Tsukiyama 
have generated a monkey model for autosomal dominant polycystic kidney diseases (ADPKD) with 
genome editing of PKD1 (Nature Communications, 10, 5517, 2019), Yanagita is generating a 
monkey model for nephronophthisis type 1 with genome editing of NPHP1, and Isa is generating a 
monkey model for a type of schizophrenia with genome editing of DISC1.  Thus, we believe that 
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the investigations in ASHBi have clear relevance to clinical problems. 
 

(3) ASHBi needs to strengthen its research related to human evolution and human population 
genetics. 

Response 3. In response to the comments by the WPI Program Committee, Saitou, Bourque and 
other ASHBi members have initiated a collaboration with regard to the mechanism and impact of 
epigenetic reprogramming during evolution to humans based on the in vitro system for germ-cell 
development from iPSCs of humans, chimpanzees, orangutans, and monkeys.  Bourque has 
appointed Fumitaka Inoue as co-PI of his group and is initiating research on the evolution of 
enhancer usage, including that of human accelerated regions (HARs), during neural development 
based on the in vitro system for neural development from iPSCs of humans, chimpanzees, 
orangutans, and monkeys.  Moreover, ASHBi has appointed Yasuhiro Murakawa, an expert on 
the architecture and regulation of the human genome, as a new PI (September 2020) who will also 
work on the evolution of the human genome.  We believe that these investigations will reinforce 
the research on human evolution in ASHBi in the coming years. 

We highly appreciate the importance of human population genetics, although such research was not 
included as a major target of ASHBi in the original proposal.  However, given its importance in 
human biology and because several ASHBi PIs (Bourque and Murakawa) have already been 
working in this and related areas, in response to the recommendation by the WPI Program 
Committee, ASHBi will step into the area of human population genetics at an appropriate time point, 
e.g., by forging a collaboration with relevant investigators at Kyoto University Hospital. 

 

(4) Collaboration and exchange with clinicians who are seeing patients would be an asset to the 
center, so that research questions using disease models in animals and cells can be translated 
into the clinic and benefit patients. 

Response 4. Please see Response 2. 

 
(5) The center needs to work on its fusion with mathematics more seriously. 
Response 5. As we stated during the Site Visit 2019, in order to realize a truly valuable fusion with 
mathematics, from the outset we adopted a strategy of creating a foundational research group 
among a relatively small number of ASHBi members, because we consider that the identification of 
appropriate biological themes and their progressive optimization are time-consuming processes that 
involve proper concentration and dedication, and because acquisition of the massive datasets 
appropriate for forefront mathematical analysis requires careful consideration. 

Based on this idea, as stated in 2. Generating Fused Disciplines (page 6), ASHBi has been 
performing at least four lines of fusion research with mathematics, i.e., 1) noise reduction for 
scRNA-seq data, 2) topological data analysis (TDA) for cell-fate specification, 3) inference of GRNs 
by causal discovery, and 4) inference and prediction of dynamic epigenetic regulations.  We are 
currently preparing a manuscript with regard to the outcome of theme 1), which will serve as a basis 
for further extending the fusion research in 2) and 3).  Since research themes 1) to 3) involve 
highly general biological concepts, we believe that the successful accomplishments of these 
themes will serve as a foundation for ASHBi’s fusion research with mathematics. 
Moreover, as stated in 3. Realizing an International Research Environment (page 9), we 
appointed Shohei Shimizu (Professor, Shiga Univ.) and Shingo Iwami (Associate Professor,  
Kyushu University) as associate investigators at ASHBi, and they are currently performing active 
collaborations with ASHBi members, broadening the math-biology fusion research at ASHBi.   
Additionally, at the beginning of FY2020, Hiraoka joined the “Cell, Developmental Biology,  
Systems Biology” course of the Graduate School of Medicine, Kyoto University, as an officia l 
member (along with Alev and Yamamoto), creating a strong link with the Graduate School of 
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Medicine for expanding math-biology fusion research.  We hope that our strategy for 
establishing and expanding the math-biology fusion research at ASHBi meets with the approval 
of the WPI Program Committee. 
 
(6) From the aspect of ASHBi’s sustainability, moving the primary affiliation of the PIs with home 

departments in KU to ASHBi should be seriously considered. 

Response 6. In order to improve the personnel management at Kyoto University, the University 
introduced a new system in 2016 to separate the employment and the allocation of the academic 
staff.  The employment is made for 41 research fields.  This system removes the boundaries of 
existing academic departments (education and research organizations) upon forming the screening 
committee for academic staff recruitment.  Since the employment process is independent from the 
allocation, it enables the University to execute a flexible staff placement for more effective education 
and research activities from a university-wide perspective.  This system allows the PIs from different 
academic departments to effectively work together beyond the borders of their respective 
departments under the strong leadership of the ASHBi Director. Thus, this system provides the basis 
for the ASHBi’s sustainability.  
 

 
(7) There are 13 PIs at present, of which only 2 are not Japanese. Regarding making organizational 

reforms and advancing internationalization, more international PIs or co-PIs are needed, as well 
as collaborations with top international institutions. 

Response 7. We would like to sincerely thank the WPI Program Committee for this suggestion.  
We would like to consider Takashi Hiiragi (EMBL) and Hideki Ueno (Mt. Sinai Hospital) as 
international PIs, since they have been based in overseas institutes and have been actively 
performing research in ASHBi.  At the same time, we have been seriously taking measures to 
increase the number of non-Japanese scientists at ASHBi, making it a rule for PIs to hire at least 
one non-Japanese postdoc among three possible recruitments.  With the activity in FY2019, we 
consider that the framework of ASHBi, including a major renovation of the main building for ASHBi,  
has been established and we can now aim to advance the internationalization further from FY2020 
onward. 

Please note that 47 researchers have visited ASHBi from overseas for seminars/discussions in ASHBi 
during FY2019 (Appendix 5).  As a further step toward collaborations with top international 
institutions, during FY2019, we organized the ASHBi Symposium 2020 on “Human 
Development, Genetics, and Evolution” [organizers: James Briscoe (Crick Institute), Takashi 
Hiiragi, Mitinori Saitou, and Barbara Treutlein (ETH Zurich)], and will present this symposium 
every other year, alternating with the symposium “From Stem Cells to Human Development” 
organized by the Company of Biologists, Cambridge, UK. We have also organized the EMBO 
workshop on "Molecular Mechanisms of Developmental and Regenerative Biology" 
[organizers: Ian Chambers (University of Edinburgh), Mitinori Saitou, Patrick Tam (CMRI, 
Australia), Elly Tanaka (IMP, Vienna)] (Kyoto, November 2020), and the JMUBET Primate 
Neurobiology School [organizers: Tadashi Isa; Menno Witter, Criff Kentros (Norwegian University 
of Science and Technology), Ken-ichiro Tsutsui (Tohoku University)] (Kyoto, September 2020), 
among other activities.  However, due to the COVID19 outbreak, these events were canceled and 
are currently under re-scheduling.  We would like to begin re-scheduling these and other 
events/activities as well as to initiate further collaborations with top international institutions, when 
the international situation in regard to the COVID19 outbreak becomes more settled. 
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Appendix 1 FY 2019 List of Center’s Research Results and Main 
Awards 
 
1. Refereed Papers 
- List only the Center’s papers published in 2019. (Note: The list should be for the calendar year, not the fiscal year.) 
 
(1) Divide the papers into two categories, A and B. 

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

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

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

 
(2) Method of listing paper  

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

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

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

 
B. WPI-related papers 

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

 
(3) Submission of electronic data 

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

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

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

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

 
(5) Additional documents 

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

 
NOTE: The articles published after Jan 2020 in blue for reference. 
[WPI Papers] 
1. Original Articles 

1) Hamidi, S., Nakaya, Y., Nagai, H., Alev, C., Kasukawa, T., Chhabra, S., Lee, R., Niwa, H., 
Warmflash, A., Shibata, T., & Sheng, G. J. (2020). Mesenchymal-epithelial transition 
regulates initiation of pluripotency exit before gastrulation. Development, 147(3). 
doi:10.1242/dev.184960 

2) Kakiuchi, N., Yoshida, K., Uchino, M., Kihara, T., Akaki, K., Inoue, Y., Kawada, K., 
Nagayama, S., Yokoyama, A., Yamamoto, S., Matsuura, M., Horimatsu, T., Hirano, T., 
Goto, N., Takeuchi, Y., Ochi, Y., Shiozawa, Y., Kogure, Y., Watatani, Y., Fujii, Y., Kim, S. K., 
Kon, A., Kataoka, K., Yoshizato, T., Nakagawa, M. M., Yoda, A., Nanya, Y., Makishima, H., 
Shiraishi, Y., Chiba, K., Tanaka, H., Sanada, M., Sugihara, E., Sato, T. A., Maruyama, T., 
Miyoshi, H., Taketo, M. M., Oishi, J., Inagaki, R., Ueda, Y., Okamoto, S., Okajima, H., 
Sakai, Y., Sakurai, T., Haga, H., Hirota, S., Ikeuchi, H., Nakase, H., Marusawa, H., Chiba, 
T., Takeuchi, O., Miyano, S., Seno, H., & Ogawa, S. (2020). Frequent mutations that 
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converge on the NFKBIZ pathway in ulcerative colitis. Nature, 577(7789), 260-+. 
doi:10.1038/s41586-019-1856-1 

3) Kimura, S., Seki, M., Kawai, T., Goto, H., Yoshida, K., Isobe, T., Sekiguchi, M., Watanabe, 
K., Kubota, Y., Nannya, Y., Ueno, H., Shiozawa, Y., Suzuki, H., Shiraishi, Y., Ohki, K., Kato, 
M., Koh, K., Kobayashi, R., Deguchi, T., Hashii, Y., Imamura, T., Sato, A., Kiyokawa, N., 
Manabe, A., Sanada, M., Mansour, M. R., Ohara, A., Horibe, K., Kobayashi, M., Oka, A., 
Hayashi, Y., Miyano, S., Hata, K., Ogawa, S., & Takita, J. (2020). DNA methylation-based 
classification reveals difference between pediatric T-cell acute lymphoblastic leukemia and 
normal thymocytes. Leukemia, 34(4), 1163-1168. doi:10.1038/s41375-019-0626-2 

4) Li, X. Y., Turanli, B., Juszczak, K., Kim, W., Arif, M., Sato, Y., Ogawa, S., Turkez, H., 
Nielsen, J., Boren, J., Uhlen, M., Zhang, C., & Mardinoglu, A. (2020). Classification of clear 
cell renal cell carcinoma based on PKM alternative splicing. Heliyon, 6(2). 
doi:10.1016/j.heliyon.2020.e03440 

5) Matsuda, M., Yamanaka, Y., Uemura, M., Osawa, M., Saito, M. K., Nagahashi, A., Nishio, 
M., Guo, L., Ikegawa, S., Sakurai, S., Kihara, S., Maurissen, T. L., Nakamura, M., 
Matsumoto, T., Yoshitomi, H., Ikeya, M., Kawakami, N., Yamamoto, T., Woltjen, K., 
Ebisuya, M., Toguchida, J., & Alev, C. (2020). Recapitulating the human segmentation 
clock with pluripotent stem cells. Nature, 580(7801), 124-129. doi:10.1038/s41586-020-
2144-9 

6) Mylonas, E., Yoshida, K., Frick, M., Hoyer, K., Christen, F., Kaeda, J., Obenaus, M., 
Noerenberg, D., Hennch, C., Chan, W., Ochi, Y., Shiraishi, Y., Shiozawa, Y., Zenz, T., 
Oakes, C. C., Sawitzki, B., Schwarz, M., Bullinger, L., le Coutre, P., Rose-Zerilli, M. J. J., 
Ogawa, S., & Damm, F. (2020). Single-cell analysis based dissection of clonality in 
myelofibrosis. Nature Communications, 11(1). doi:10.1038/s41467-019-13892-x 

7) Nagaoka, S. I., Nakaki, F., Miyauchi, H., Nosaka, Y., Ohta, H., Yabuta, Y., Kurimoto, K., 
Hayashi, K., Nakamura, T., Yamamoto, T., & Saitou, M. (2020). ZGLP1 is a determinant 
for the oogenic fate in mice. Science, 367(6482), 1089-+. doi:10.1126/science.aaw4115 

8) Ochi, Y., Kon, A., Sakata, T., Nakagawa, M. M., Nakazawa, N., Kakuta, M., Kataoka, K., 
Koseki, H., Nakayama, M., Morishita, D., Tsuruyama, T., Saiki, R., Yoda, A., Okuda, R., 
Yoshizato, T., Yoshida, K., Shiozawa, Y., Nannya, Y., Kotani, S., Kogure, Y., Kakiuchi, N., 
Nishimura, T., Makishima, H., Malcovati, L., Yokoyama, A., Takeuchi, K., Sugihara, E., Sato, 
T. A., Sanada, M., Takaori-Kondo, A., Cazzola, M., Kengaku, M., Miyano, S., Shirahige, K., 
Suzuki, H. I., & Ogawa, S. (2020). Combined Cohesin-Runx1 Deficiency Synergistically 
Perturbs Chromatin Looping and Causes Myelodysplastic Syndromes. Cancer Discov. 
doi:10.1158/2159-8290.CD-19-0982 

9) Polprasert, C., Takeda, J., Niparuck, P., Rattanathammethee, T., Pirunsarn, A., Suksusut, 
A., Kobbuaklee, S., Wudhikarn, K., Lawasut, P., Kongkiatkamon, S., Chuncharunee, S., 
Songserm, K., Phowthongkum, P., Bunworasate, U., Nannya, Y., Yoshida, K., Makishima, 
H., Ogawa, S., & Rojnuckarin, P. (2020). Novel DDX41 variants in Thai patients with 
myeloid neoplasms. International Journal of Hematology, 111(2), 241-246. 
doi:10.1007/s12185-019-02770-3 

10) Sakai, Y., Nakamura, T., Okamoto, I., Gyobu-Motani, S., Ohta, H., Yabuta, Y., Tsukiyama, 
T., Iwatani, C., Tsuchiya, H., Ema, M., Morizane, A., Takahashi, J., Yamamoto, T., & 
Saitou, M. (2020). Induction of the germ cell fate from pluripotent stem cells in 
cynomolgus monkeys†. Biol Reprod, 102(3), 620-638. doi:10.1093/biolre/ioz205 

11) Shrestha, R., Sakata-Yanagimoto, M., Maie, K., Oshima, M., Ishihara, M., Suehara, Y., 
Fukumoto, K., Nakajima-Takagi, Y., Matsui, H., Kato, T., Muto, H., Sakamoto, T., 
Kusakabe, M., Nannya, Y., Makishima, H., Ueno, H., Saiki, R., Ogawa, S., Chiba, K., 
Shiraishi, Y., Miyano, S., Mouly, E., Bernard, O. A., Inaba, T., Koseki, H., Iwama, A., & 
Chiba, S. (2020). Molecular pathogenesis of progression to myeloid leukemia from TET-
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insufficient status. Blood Advances, 4(5), 845-854. 
doi:10.1182/bloodadvances.2019001324 

12) Yamashiro, C., Sasaki, K., Yokobayashi, S., Kojima, Y., & Saitou, M. (2020). Generation of 
human oogonia from induced pluripotent stem cells in culture. Nature Protocols, 15(4), 
1560-1583. doi:10.1038/s41596-020-0297-5 

13) Arai, H. N., Sato, F., Yamamoto, T., Woltjen, K., Kiyonari, H., Yoshimoto, Y., Shukunami, 
C., Akiyama, H., Kist, R., & Sehara-Fujisawa, A. (2019). Metalloprotease-Dependent 
Attenuation of BMP Signaling Restricts Cardiac Neural Crest Cell Fate. Cell Reports, 29(3), 
603-+. doi:10.1016/j.celrep.2019.09.019 

14) Asashiba, H., Escolar, E., Hiraoka, Y., & Takeuchi, H. (2019). Matrix method for 
persistence modules on commutative ladders of finite type. Japan Journal of Industrial 
and Applied Mathematics, 36(1), 97-130. doi:10.1007/s13160-018-0331-y 

15) Azami, T., Bassalert, C., Allegre, N., Estrella, L. V., Pouchin, P., Ema, M., & Chazaud, C. 
(2019). Regulation of the ERK signalling pathway in the developing mouse blastocyst. 
Development, 146(14). doi:10.1242/dev.177139 

16) Berger, G., Gerritsen, M., Yi, G. Q., Koorenhof-Scheele, T. N., Kroeze, L. I., Stevens-Kroef, 
M., Yoshida, K., Shiraishi, Y., van den Berg, E., Schepers, H., Huls, G., Mulder, A. B., 
Ogawa, S., Martens, J. H. A., Jansen, J. H., & Vellenga, E. (2019). Ring sideroblasts in 
AML are associated with adverse risk characteristics and have a distinct gene expression 
pattern. Blood Advances, 3(20), 3111-3122. doi:10.1182/bloodadvances.2019000518 

17) Chan, C. J., Costanzo, M., Ruiz-Herrero, T., Monke, G., Petrie, R. J., Bergert, M., Diz-
Munoz, A., Mahadevan, L., & Hiiragi, T. (2019). Hydraulic control of mammalian embryo 
size and cell fate. Nature, 571(7763), 112-+. doi:10.1038/s41586-019-1309-x 

18) Ishida, A., Kobayashi, K., Ueda, Y., Shimizu, T., Tajiri, N., Isa, T., & Hida, H. (2019). 
Dynamic Interaction between Cortico-Brainstem Pathways during Training-Induced 
Recovery in Stroke Model Rats. Journal of Neuroscience, 39(37), 7306-7320. 
doi:10.1523/jneurosci.0649-19.2019 

19) Kinoshita, M., Kato, R., Isa, K., Kobayashi, K., Onoe, H., & Isa, T. (2019). Dissecting the 
circuit for blindsight to reveal the critical role of pulvinar and superior colliculus. Nature 
Communications, 10. doi:10.1038/s41467-018-08058-0 

20) Kobayashi, K., Tsukiyama, T., Nakaya, M., Kageyama, S., Tomita, K., Murai, R., Yoshida, 
T., Narita, M., Kawauchi, A., & Ema, M. (2019). Generation of an OCT3/4 reporter 
cynomolgus monkey ES cell line using CRISPR/Cas9. Stem Cell Research, 37. 
doi:10.1016/j.scr.2019.101439 

21) Komabayashi-Suzuki, M., Yamanishi, E., Watanabe, C., Okamura, M., Tabata, H., Iwai, R., 
Ajioka, I., Matsushita, J., Kidoya, H., Takakura, N., Okamoto, T., Kinoshita, K., Ichihashi, 
M., Nagata, K., Ema, M., & Mizutani, K. (2019). Spatiotemporally Dependent 
Vascularization Is Differently Utilized among Neural Progenitor Subtypes during Neocortical 
Development. Cell Reports, 29(5), 1113-+. doi:10.1016/j.celrep.2019.09.048 

22) Komura, S., Ito, K., Ohta, S., Ukai, T., Kabata, M., Itakura, F., Semi, K., Matsuda, Y., 
Hashimoto, K., Shibata, H., Sone, M., Jo, N., Sekiguchi, K., Ohno, T., Akiyama, H., Shimizu, 
K., Woltjen, K., Ozawa, M., Toguchida, J., Yamamoto, T., & Yamada, Y. (2019). Cell-type 
dependent enhancer binding of the EWS/ATF1 fusion gene in clear cell sarcomas. Nature 
Communications, 10. doi:10.1038/s41467-019-11745-1 

23) Mori, S., Sakakura, E., Tsunekawa, Y., Hagiwara, M., Suzuki, T., & Eiraku, M. (2019). Self-
organized formation of developing appendages from murine pluripotent stem cells. Nature 
Communications, 10. doi:10.1038/s41467-019-11702-y 

24) Morimoto, H., Kanastu-Shinohara, M., Ogonuki, N., Kamimura, S., Ogura, A., Yabe-
Nishimura, C., Mori, Y., Morimoto, T., Watanabe, S., Otsu, K., Yamamoto, T., & 
Shinohara, T. (2019). ROS amplification drives mouse spermatogonial stem cell self-
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renewal. Life Science Alliance, 2(2). doi:10.26508/lsa.201900374 
25) Niwayama, R., Moghe, P., Liu, Y. J., Fabreges, D., Buchholz, F., Piel, M., & Hiiragi, T. 

(2019). A Tug-of-War between Cell Shape and Polarity Controls Division Orientation to 
Ensure Robust Patterning in the Mouse Blastocyst. Developmental Cell, 51(5), 564-+. 
doi:10.1016/j.devcel.2019.10.012 

26) Onodera, Y., Takimoto, Y., Hijiya, H., Taniguchi, T., Urata, S., Inaba, S., Fujita, S., 
Obayashi, I., Hiraoka, Y., & Kohara, S. (2019). Origin of the mixed alkali effect in silicate 
glass. Npg Asia Materials, 11. doi:10.1038/s41427-019-0180-4 

27) Oyama, A., Hiraoka, Y., Obayashi, I., Saikawa, Y., Furui, S., Shiraishi, K., Kumagai, S., 
Hayashi, T., & Kotoku, J. (2019). Hepatic tumor classification using texture and topology 
analysis of non-contrast-enhanced three-dimensional T1-weighted MR images with a 
radiomics approach. Scientific Reports, 9. doi:10.1038/s41598-019-45283-z 

28) Ryan, A. Q., Chan, C. J., Graner, F., & Hiiragi, T. (2019). Lumen Expansion Facilitates 
Epiblast-Primitive Endoderm Fate Specification during Mouse Blastocyst Formation. 
Developmental Cell, 51(6), 684-+. doi:10.1016/j.devcel.2019.10.011 

29) Sakakura, M., Ohta, S., Yagi, M., Tanaka, A., Norihide, J., Woltjen, K., Yamamoto, T., & 
Yamada, Y. (2019). Smarcb1 maintains the cellular identity and the chromatin landscapes 
of mouse embryonic stem cells. Biochemical and Biophysical Research 
Communications, 519(4), 705-713. doi:10.1016/j.bbrc.2019.09.054 

30) Sawai, T., Hatta, T., & Fujita, M. (2019). Japan Significantly Relaxes Its Human-Animal 
Chimeric Embryo Research Regulations. Cell Stem Cell, 24(4), 513-514. 
doi:10.1016/j.stem.2019.03.015 

31) Sawai, T., Sakaguchi, H., Thomas, E., Takahashi, J., & Fujita, M. (2019). The Ethics of 
Cerebral Organoid Research: Being Conscious of Consciousness. Stem Cell Reports, 
13(3), 440-447. doi:10.1016/j.stemcr.2019.08.003 

32) Seita, Y., Iwatani, C., Tsuchiya, H., Nakamura, S., Kimura, F., Murakami, T., & Ema, M. 
(2019). Poor second ovarian stimulation in cynomolgus monkeys (Macaca fascicularis) is 
associated with the production of antibodies against human follicle-stimulating hormone. 
Journal of Reproduction and Development, 65(3), 267-273. doi:10.1262/jrd.2018-156 

33) Seita, Y., Tsukiyama, T., Azami, T., Kobayashi, K., Iwatani, C., Tsuchiya, H., Nakaya, M., 
Tanabe, H., Hitoshi, S., Miyoshi, H., Nakamura, S., Kawauchi, A., & Ema, M. (2019). 
Comprehensive evaluation of ubiquitous promoters suitable for the generation of transgenic 
cynomolgus monkeys. Biology of Reproduction, 100(6), 1440-1452. 
doi:10.1093/biolre/ioz040 

34) Shiba, N., Yoshida, K., Hara, Y., Yamato, G., Shiraishi, Y., Matsuo, H., Okuno, Y., Chiba, K., 
Tanaka, H., Kaburagi, T., Takeuchi, M., Ohki, K., Sanada, M., Okubo, J., Tomizawa, D., 
Taki, T., Shimada, A., Sotomatsu, M., Horibe, K., Taga, T., Adachi, S., Tawa, A., Miyano, 
S., Ogawa, S., & Hayashi, Y. (2019). Transcriptome analysis offers a comprehensive 
illustration of the genetic background of pediatric acute myeloid leukemia. Blood 
Advances, 3(20), 3157-3169. doi:10.1182/bloodadvances.2019000404 

35) Shinzawa, M., Tanaka, S., Tokumasu, H., Takada, D., Tsukamoto, T., Yanagita, M., & 
Kawakami, K. (2019). Association of Low Birth Weight With Childhood Proteinuria at Age 3 
Years: A Population-Based Retrospective Cohort Study. American Journal of Kidney 
Diseases, 74(1), 141-143. doi:10.1053/j.ajkd.2019.02.018 

36) Sugiyama, Y., Oishi, T., Yamashita, A., Murata, Y., Yamamoto, T., Takashima, I., Isa, T., & 
Higo, N. (2019). Neuronal and microglial localization of secreted phosphoprotein 1 
(osteopontin) in intact and damaged motor cortex of macaques. Brain Research, 1714, 
52-64. doi:10.1016/j.brainres.2019.02.021 

37) Suzuki, M., Onoe, K., Sawada, M., Takahashi, N., Higo, N., Murata, Y., Tsukada, H., Isa, 
T., Onoe, H., & Nishimura, Y. (2019). The Ventral Striatum is a Key Node for Functional 
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Recovery of Finger Dexterity After Spinal Cord Injury in Monkeys. Cereb Cortex. 
doi:10.1093/cercor/bhz307 

38) Terada, Y., Jo, N., Arakawa, Y., Sakakura, M., Yamada, Y., Ukai, T., Kabata, M., Mitsunaga, 
K., Mineharu, Y., Ohta, S., Nakagawa, M., Miyamoto, S., Yamamoto, T. & Yamada Y. 
(2019). Human Pluripotent Stem Cell-Derived Tumor Model Uncovers the Embryonic Stem 
Cell Signature as a Key Driver in Atypical Teratoid/Rhabdoid Tumor. Cell Reports, 26(10), 
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39) Tsukiyama, T., Kobayashi, K., Nakaya, M., Iwatani, C., Seita, Y., Tsuchiya, H., Matsushita, 
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Y., Sato, Y., Aoki, K., Kim, S. K., Fujii, Y., Yoshida, K., Kataoka, K., Nakagawa, M. M., 
Inoue, Y., Hirano, T., Shiraishi, Y., Chiba, K., Tanaka, H., Sanada, M., Nishikawa, Y., 
Amanuma, Y., Ohashi, S., Aoyama, I., Horimatsu, T., Miyamoto, S., Tsunoda, S., Sakai, 
Y., Narahara, M., Brown, J. B., Sawada, G., Mimori, K., Minamiguchi, S., Haga, H., Seno, 
H., Miyano, S., Makishima, H., Muto, M., & Ogawa, S. (2019). Age-related remodelling of 
oesophageal epithelia by mutated cancer drivers. Nature, 565(7739), 312-+. 
doi:10.1038/s41586-018-0811-x 
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2. Review articles 
147) Ogawa, S. (2019). Genetics of MDS. Blood, 133(10), 1049-1059. doi:10.1182/blood-

2018-10-844621 
 
3. Proceedings 
 
4. Other articles 
 
2. Invited Lectures, Plenary Addresses (etc.) at International Conferences and 

International Research Meetings 
- List up to 10 main presentations during FY 2019 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 

12th Mar 
2020 
cancelled 

Takuya Yamamoto Post-transcriptional regulation 
during somatic cell 
reprogramming 

The 19th Congress of the 
Japanese Society for 
Regenerative Medicine, 
Yokohama 

3rd Feb 
2020 

Tadashi Isa Neurobiology of recovery after 
brain and spinal cord injury in 
macaque models 

NIH, Neuroscience Seminar 
Series, NIH, Bethesda, USA 

6th Dec 
2019 

Masatsugu Ema Genetically Modified Cynomolgus 
Monkeys for Human Autosomal 
Dominant  Polycystic Kidney 
Disease Modeling 

Annual meeting for Molecular 
Biology Society of Japan, 
Hakata 

7th Nov 
2019 

Motoko Yanagita Erythropoietin-Producing Cells in 
Kidney Fibrosis 

Kidney Week 2019, American 
Society of Nephrology, 
Washington DC, USA 

1st Nov 
2019 

Cantas Alev Recapitulating Human Mesoderm 
Development in vitro 

2nd Annual Meeting of the 
Organoid Society, Seoul, 
Korea 

24th Jun 
2019 

Hideki Ueno Why is the efficacy of seasonal 
influenza vaccine limited? Blame 
on Tfh1. 

The Riken IMS-JSI 
International Symposium on 
Immunology 2019, Tokyo 

21st Jun 
2019 

Misao Fujita The ethics of stem cell research 
and application 

2019 Nano-Gene Therapy and 
Regenerative Medicine 
Summit, Taipei, Taiwan 

15th Jun 
2019 

Seishi Ogawa Clonal hematopoiesis in Aplastic 
anemia 

24th Congress of European 
Hematology Association, 
Amsterdam, Nethrelands 

31st May 
2019 

Takashi Hiiragi Self-organisation in mouse 
development 

Sammy Lee Memorial 
Keynote lecture for the Young 
Embryologist Network 
conference 2019, London, UK 

22nd May 
2019 

Mitinori Saitou Mechanism and Reconstitution In 
Vitro of Human Germ Cell 
Development 

Gordon Research Conference, 
Hong Kong 

13th May 
2019 

Guillaume Bourque Unmasking transposable elements 
in regulation and disease 

Royal Society: Crossroads 
between transposons and 
gene regulation, London, UK 

19th Apr 
2019 

Mototsugu Eiraku Functional 3D tissue formation by 
in vitro manipulation and cell 
autonomy 

The State-of-the-Art 3D 
Tissue Culture & Organoids, 
OIST 
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15th Apr 
2019 

Yasuaki Hiraoka Topological data analysis in 
materials science. 

Workshop “Data Driven 
Dynamics: Algebraic 
Topology, Combinatorics and 
Analysis”, Montreal, Canada 

 
 
 
 

3. Major Awards 
- List up to 10 main awards received during FY 2019 in order from the most recent. 
- For each, write the date issued, the recipient’s name, and the name of award. 
- In case of multiple recipients, underline those affiliated with the center. 

 
Date Recipient's name Name of award 

11th Mar 2020 Mitinori Saitou Uehara Prize 2019 

29th Jan 2020 Mitinori Saitou Asashi Prize 2019 

28th Nov 2019 Seishi Ogawa Erwin von Bälz Prize 

23rd Jun 2019 Hiroyuki Yoshitomi Novartis medical award in rheumatoid arthritis   
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NOTE: 
*Underline names of principal investigators who belong to an overseas research institution.

Name Age
Affiliation

(Position title, department, organization)
Academic
degree,
specialty

Effort (%)* Starting date of project
participation

Status of project participation
(Describe in concrete terms)

Contributions by PIs from overseas
research institutions

Center director
Mitinori Saitou 49

Professor
Kyoto University Institute for
Advanced Study, Kyoto University

MD, PhD
Cell Biology,
Developmental
Biology

90% Oct.30, 2018

Usually stays at the center and
participates in the center's
activities as Center Director and
Executive Board member

Vice director
Tadashi Isa 59

Professor
Graduate School of Medicine,
Kyoto University

MD, PhD
Neuroscience 80% Oct.30, 2018

Usually stays at the center and
participates in the center's
activities as Vice Director and
Executive Board member

Vice director
Yasuaki Hiraoka 42

Professor
Kyoto University Institute for
Advanced Study,
Kyoto University

PhD
Applied
Mathematics

70% Oct.30, 2018

Usually stays at the center and
participates in the center's
activities as Vice Director and
Executive Board member

Head of the Single-cell
Genome Information
Analysis Core
Takuya Yamamoto

42

Associate Professor, Department
of Life Science Frontiers,
Center for iPS Cell Research &
Application, Kyoto University

PhD
Molecular
Biology,
Bioinformatics

80% Oct.30, 2018

Usually stays at the center and
participates in the center's
activities as Executive Board
member

Cantas Alev 45

Associate Professor
Institute for the Advanced Study
of Human Biology (ASHBi)
Kyoto University

MD, PhD
Developmental
Biology

100% Jul.1, 2019
Usually stays at the center and
participates in the center's
activities

Guillaume Bourque 43 Professor
Human Genetics, McGill University

PhD
Bioinformatics,
Genomics,
Epigenomics

25% Oct.30, 2018
Stays at Kyoto University 3
times per year for 3-4 weeks
(total ~11 weeks)

Has recruited Co-PI and a
Foreign researcher at the Center

Kyoto University -1 Institute for the Advanced Study of Human Biology

Appendix 2   FY 2019 List of Principal Investigators

*In the case of researcher(s) not listed in the latest report or, for centers selected in FY2012 in the progress report for Extension application screening, attach a “Biographical Sketch of a New Principal Investigator”
(Appendix 2a).

Principal Investigators  Total: 14<Results at the end of FY2019>



Name Age
Affiliation

(Position title, department, organization)
Academic
degree,
specialty

Effort (%)* Starting date of project
participation

Status of project participation
(Describe in concrete terms)

Contributions by PIs from overseas
research institutions

Mototsugu Eiraku 45

Professor
Laboratory of Developmental
System, Institite for Frontier Life
and Medical Sciences, Kyoto
University

PhD
Developmental
Biology

70% Oct.30, 2018
Usually stays at the center and
participates in the center's
activities

Masatsugu Ema 52

Professor
Department of Stem Cells and
Human Disease Models
Research Center for Animal Life
Science, Shiga University of
Medical Science

PhD
Developmental
Biology,
Developmental
Engineering

70% Oct.30, 2018
Usually stays at the center and
participates in the center's
activities

Misao Fujita 50
Professor
Center for iPS Cell Research and
Application, Kyoto University

MS MPH PhD
Bioethics 70% Oct.30, 2018

Usually stays at the center and
participates in the center's
activities

Takashi Hiiragi 52
Group Leader
Developmental Biology, European
Molecular Biology Laboratory

MD, PhD
Developmental
Biology

20% Oct.30, 2018
Stays at the center every 2-3
months and participates in the
center's activities

Setting up the laboratory,
recruiting co-PI

Seishi Ogawa 57

Professor
Pathology and Tumor
Biology,Graduate School of
Medicine,Kyoto Univerisity/
Guest professor
Department of Molecular
Hematology, Karolinska Institute

MD, PhD
Molecular
Oncology

90% Oct.30, 2018
Usually stays at the center and
participates in the center's
activities

Tomoyuki Tsukiyama 36

Associate Professor,
Research Center for Animal Life
Science,
Shiga University of Medical
Science

PhD
Developmental
Engineering,
Reproductive
and Stem Cell
Biology

100% Jan.1, 2020
Usually stays at the center and
participates in the center's
activities

Hideki Ueno 52

Professor
Department of Microbiology,
Icahn School of Medicine at
Mount Sinai, NY, USA

MD, PhD
Immunology 95% Oct.30, 2018

Stays at the center every 2-3
months and participates in the
center's activities

Has recrutied a Co-PI at the
Center

Motoko Yanagita 50
Professor
Graduate School of Medicine,
Kyoto University

MD, PhD
Nephrology 70% Oct.30, 2018

Usually stays at the center and
participates in the center's
activities

Kyoto University -2 Institute for the Advanced Study of Human Biology

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



Affiliation
(Position title, department, organization) Measures taken

Kyoto University -3 Institute for the Advanced Study of Human Biology

Name Starting date of project
participation Reasons

Principal investigators unable to participate in project in FY 2019
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Appendix 2a Biographical Sketch of a New Principal Investigator 
(w ithin 3 pages per person) 

Name (Age)  
Cantas Alev (45) 
 

Affiliation and position    (Position title, department, organization, etc.) 
Associate Professor 
Institute for the Advanced Study of Human Biology (ASHBi) 
Kyoto University 
 
Academic degree and specialty 
M.D., Ph.D., Developmental Biology 
 
Effort               100 % 
 
Research and education history 
Dr. Alev obtained his Ph.D. and Doctor of Medicine (Dr.med.) fro m the Ruhr University Bochum in Germany, 
where he studied med icine and biochemistry. He did his post-doctoral work on early embryonic development 
with a focus on mesoderm induction and patterning in the laboratory of Dr. Guojun Sheng at the RIKEN Center  
for Developmental B iology (CDB) in Kobe, Japan, before moving to the Center for iPS Cell Research and  
Application (CiRA). At CiRA he worked on pluripotent stem cell (PSC)-based  in  v itro model systems of human  
mesoderm development, successfully establish ing the first in v itro model of the human  segmentation c lock 
(Matsuda, Yamanaka et al. , Nature 2020) . In his new lab at the Institu te for the Advanced Study of Human  
Biology (ASHBi) at Kyoto University he is working on the in v itro reconstitution of human and non-human  
amnio te embryonic development. H is lab focuses foremost on the in v itro recapitulation of mesendodermal  
organogenesis and complex mesoderm-driven morphogenetic processes, including endodermal and ectodermal  
tissue formation and maturation from PSCs. His lab aims to establish novel scien tific concepts and disruptive 
technologies in  the field of synthetic  embryology and in v itro organogenesis, with the overall goal to increase  
our still limited understanding of human evolution, development and diseases. 
 
Selected Publications 
1. Recapitulating the human segmentation clock with pluripotent stem cells.  

Matsuda M, Yamanaka Y, Uemura M, Osawa M, Saito K. M, Nagahashi A, Nishio M, Guo L, Ikegawa S, 
Sakurai S, Kihara S, Maurissen L. T, Nakamura M, Matsumoto T, Yo shito mi H, Ikeya M, Kawakami N , 
Yamamoto T, Woltjen K, Ebisuya M, Toguchida J, Alev C*.  
Nature, 2020 Apr 1; 580(7801):124-129. DOI:10.1038/s41586-020-2144-9 [*Corresponding author & 
Lead contact]  
 

2. Species- specific o scillation per iods of human and mouse segmentation clocks are due to cell au tonomous 
differences in biochemical reaction parameters. 
Matsuda M, Hayashi H , Garcia-Ojalvo J, Yoshioka-Kobayashi K, Kageyama R, Yamanaka Y, Ikeya M, 
Toguchida J, Alev C, Ebisuya M.  
bioRxiv. 2019 May 26; DOI:10.1101/650648 650648 [in revision at Science] 

 
3. Overview of Basic Mechanisms of Notch Signaling in Development and Disease. 

McIntyre B, Asahara T, Alev C*.  
Advances in Experimental Medicine & Biology.  2020;1227:9-27. DOI:10.1007/978-3-030-36422-9_2  
[*Corresponding author & Lead contact] [book chapter] 
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4. Mesenchymal-epithelial transition regulates initiation of pluripotency exit before gastrulation. 

Hamidi S, Nakaya Y, Nagai H, Alev C, Kasukawa T, Lee A, Niwa H, Warmflash A, Shibata T, Sheng G.  
Development. 2020 Feb 3;147(3). pii: dev184960. DOI:10.1242/dev.184960  
 

5. Engineering bone-like nodules from human iPS cells as a research platform for bone. 
Kawai S, Yoshitomi H , Sunaga J, Alev C, Nishio M, Hada M, Koyama Y, Uemura M, Sekiguchi K, Maekawa H, 
Ikeya M, Tamaki S, Jin Y, Harada Y, Fukiage K, Adachi T, Shuichi M, Toguchida J.  
Nature Biomedical Engineering. 2019 Jul; 3(7):558-570. DOI:10.1038/s41551-019-0410-7.  
 

6. Biomechanical regulation of EMT and epithelial morphogenesis in amniote epiblast.  
Hamidi S, Nakaya Y, Nagai H, Alev C, Shibata T, Sheng G.  
Physical Biology. 2019 Apr 23;16(4):041002. DOI:10.1088/1478-3975/ab1048. [review] 
 

7. The role of VEGF in extremities. 
McIntyre BA, Asahara T, Alev C*.  
Therapeutic Angiogenesis. 2017 Jul 12; Higash i Y., Murohara T. (eds) Springer, Singapore 111-131. 
DOI:10.1007/978-981-10-2744-4_8 [*Corresponding author & Lead contact] [book chapter] 
 

8. Expansive generation of functional airway epithelium from human embryonic stem cells.  
McIntyre BA, Alev C, Mechael R, Salci KR, Lee JB, Fiebig-Comyn A, Guezguez B, 
Wu Y, Sheng G, Bhatia M.  
Stem Cells Translational Medicine. 2014 Jan;3(1):7-17. DOI:10.5966/sctm.2013-0119.  
 

9. Manipulating the avian epiblast and epiblast-derived stem cells.  
Alev C, Nakano M, Wu Y, Horiuchi H, Sheng G.  
Methods Mol Biol. 2013;1074:151-73. DOI:10.1007/978-1-62703-628-3_12. [book chapter] 
 

10. Decoupling of amniote gastrulation and streak formation reveals a morphogenetic unity in vertebrate 
mesoderm induction. 
Alev C, Wu Y, Nakaya Y, Sheng G.  
Development. 2013 Jul;140(13):2691-6. DOI:10.1242/dev.094318.  
 

11. Transcriptomic landscape of the primitive streak.  
Alev C, Wu Y, Kasukawa T, Jakt LM, Ueda HR, Sheng G.  
Development. 2010 Sep 1;137(17):2863-74. DOI:10.1242/dev.053462.  
 

12. Dynamic expression of Endoglin, a TGF-beta co-receptor, during pre-circulation vascular development in  
chick.  
Alev C, McIntyre BA, Ota K, Sheng G.  
Int J Dev Biol. 2010;54(4):737-42. DOI:10.1387/ijdb.092962ca. [selected for cover] 
 

13. The neuronal connexin36 in terac ts with and is phosphorylated by CaMKII in a way similar to CaMKII  
interaction with glutamate receptors.  
Alev C, Urschel S, Sonntag S, Fort AG, Höher T, Matsubara M, Willecke K, Spray DC, Dermietzel R.  
Proc. Nat. Acad. Scien. USA (PNAS). 2008 Dec 30;105(52):20964-9. DOI:10.1073/pnas.0805408105.  

Achievements and highlights of past research activities 
Dr. Alev is an established developmen tal b iologist and expert on early embryonic development of amnio tes. 
During his research and po st-doc fellowship  in  the Sheng-lab at the RIKEN Center for  Developmental Biology he 
published more than 22 papers on gastrulation, mesendoderm induction, p atterning and differen tiation. He was 
the first to analyze the transcripto me of a primitive str eak (Alev et al.,  Development 2010)  and further  
succeeded to reveal an evolutionary conserved mode of ancestral mesoderm induction in amniotes (Alev et al.,  
Development 2013). He also successfully established a pluripotent stem cell-based in v itro model of the human  
segmentation clock and diseases of the spine (Matsuda, Yamanaka et al. , Nature 2020), while working as an  
Assistant Professor at the Center  for iPS  Cell Research and Application (CiRA). He continues to work at ASHBi on  
novel concepts and disruptive technologies for synthetic embryology and in v itro organogenesis. 



Appendix 2a 

Kyoto University -3 
Institute for the A dv anced Study  of Human Biology  

Achievements 
(1) International influence  

a) Dr. Alev is the recipient of multiple awards (ISSCR, GSCN, EMBL, Kahenara Foundation), fellowship s and  
scholarship s (JSPS, JSDB, Yokochi Fund of the Ichiro Kanehara Foundation, German National Merit 
Foundation – Studienstiftung des Deutschen Volkes).  

b) Dr. Alev is an active member of Japanese Society for Developmental Biology (JSDB), German Society for  
Developmental Biology (GfE), International Society for Stem Cell Research (ISSCR), German Stem Cell 
Network (GSCN) & Molecular Biology Society of Japan (MBSJ). 

c) Dr. Alev was an invited speaker/lecturer at meeting s organized by the JSDB, GSCN, ISSCR, NCKU, JBS, 
CCHMC, OIST, IMBA/IMP, MCRI and is one of the organizers & coordinators of the annual exchange 
meetings for young scientists between the Japanese and German Societies of Developmen tal Biology 
(JSDB-GfE). He is also co-organizer of an upcoming CSHA meeting on Human Embryology (2021).   

d) Dr. Alev is currently editing a special issue on Organoid Research at the Springer journal JMM (Journal of  
Molecular Medicine) and is invited to contribute to a special issue on “In v itro Human Embryology & 
Organogenesis” in Stem Cell Reports.  

e) Dr. Alev was a peer reviewer for Stem Cells, Stem Cells Translational Medicine, Cells Tissues & Organs,  
Genes to Cells, Acta Bio materialia, Tissue Engineering, Cell Transplan tation, Cellular Signaling, Scien tific  
Data, Nature Experimental and Molecular Med icine, eLife and is an active reviewer of the FWO Granting 
Program (Research Foundation Flanders). 

 
(2) Receipt of major large-scale competitive funds (over the past 5 years) 
2018-2019 Naito Foundation Scientific Research Grant; Principal Investigator (PI) of project titled  

“Establishment of iPSC-based models of human organogenesis”; 3,000,000¥  

2017-2018 CiRA Fellowship Program of Challenge; Principal Investigator (PI) of project titled  
“Establishment of advanced tools for guided 3D organogenesis and reproducible in v itro  
construction of complex tissues from human induced pluripotent stem cells (iPSCs)”;  
3,000,000¥  

2016-2018 Grant-in-Aid (KAKENHI) for Challenging Exploratory Research; Principal Investigator (PI) of 
project titled “Estab lishment of tendon/ligament progenitor cells from human induced  
pluripotent stem cells (iPSCs)”; #16K15664; 3,510,000¥  

 
(3) Major publications (Titles of major publications, year of publication, journal 
name, number of citations) 
1. Recapitulating the human segmentation clock with pluripotent stem cells.  

Matsuda M, Yamanaka Y, Uemura M, Osawa M, Saito K. M, Nagahashi A, Nishio M, Guo L, Ikegawa S, 
Sakurai S, Kihara S, Maurissen L. T, Nakamura M, Matsumoto T, Yo shito mi H, Ikeya M, Kawakami N , 
Yamamoto T, Woltjen K, Ebisuya M, Toguchida J, Alev C*.  
Nature, 2020 Apr 1; 580(7801):124-129. [4 citations]  

2. Decoupling of amniote gastrulation and streak formation reveals a morphogenetic unity in vertebrate 
mesoderm induction. 
Alev C, Wu Y, Nakaya Y, Sheng G.  
Development. 2013 Jul;140(13):2691-6. [21 citations]  

3. Transcriptomic landscape of the primitive streak.  
Alev C, Wu Y, Kasukawa T, Jakt LM, Ueda HR, Sheng G.  
Development. 2010 Sep 1;137(17):2863-74. [40 citations] 

 
(4) Others (Other achievements indicative of the PI’s qualifications) 
Methods of Prognosing Preeclampsia  
(International Patent Application PCT/US2014/26124)  
Inventors: B. Ling, T. Yang, A. Butte, L. Miller, Q. Wen, G. Sheng, C. Alev 

Novel Bone Differentiation Induction Medium 
(Japanese Patent Application No. 2017-243241) 
Inventors: J. Toguchida, S. Kawai, H. Yoshitomi, C. Alev  
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Appendix 2a Biographical Sketch of a New Principal Investigator 
(w ithin 3 pages per person) 

Name (Age)  
Tomoy uki Tsukiy ama (36) 
 

Affiliation and position    (Position title, department, organization, etc.) 
Program-Specific Associate Professor, 
Research Center for Animal Life Science, 
Shiga University of Medical Science 
 
Academic degree and specialty 
PhD 
Developmental Engineering, Reproductive and Stem Cell Biology 
 
Effort                                           100 % 
* Percentage of time that the principal inv estigator dev ote to working for the center v is-à-v is his/her total 
working hours. 

Research and education history 
2002    Rakunan High School, Kyoto, Japan 
2006 B.S. (Agriculture)  Kyoto University, Faculty of Agriculture, Kyoto, Japan 
2008 M.S. (Agriculture)  Kyoto University, Graduate School of Agriculture, Kyoto, Japan 
2011 Ph.D. (Agriculture)  Kyoto University, Graduate School of Agriculture, Kyoto, Japan 
2011-2014 Research Scientist   RIKEN, Center for Developmental Biology (CDB), Kobe, 
Japan (Dr. Hitoshi Niwa) 
2014-2019 Assistant Professor  Shiga University of Medical Science, Research Center for 
Animal Life Science (Dr. Masatsugu Ema) 
2019-present Program-Specific Associate Professor  Shiga University of Medical Science, Research 
Center for Animal Life Science 

 
Achievements and highlights of past research activities 

Germ cells are responsible for the continuity of life. I am interested in germ cells, and 
have consistently studied germ cells or their derivatives, fertilized eggs and pluripotent stem cells, 
and applied them to animal production. First, we focused on small RNAs that exist specifically in 
the testis and ovary, and identified them. Later, it was revealed that the small RNAs identified in 
the testes interacted with Piwi and were involved in retrotransposon suppression. This small RNA 
is now known as Piwi-interacting RNA (piRNA) and is now attracting attention as it forms a 
research area. (Watanabe T. et al., 2006, Genes and Development) 

Next, we have developed a system for evaluating culture conditions that is universal 
regardless of animal species. In this system, we applied piggyBac transposon to introduce a 
polycistronic cassette and fluorescent reporters into somatic cells. The polycistronic cassette 
contains TET-ON reprogramming factors that can control the expression of exogenous 
reprogramming factors with or without the addition of doxycycline. The fluorescent reporters 
were used to evaluate the pluripotency, chimera-contributing ability, and germ cell-contributing 
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ability of established cells. (Tsukiyama T. et al., 2011, Genes to Cells; Tsukiyama T. et al., 2014, 
PLoS ONE) 

By using the system, we showed that iPS cells could be established 
from NOD strain, which was known to be difficult to obtain ES cells, in 
addition to 129B6F1 strain. Moreover, we established rat iPS cells from rat 
fetal fibroblasts using a conventional culture condition. We showed that the 
mouse iPS cells and rat iPS cells were able to contribute to germ cells. The 
rat iPS cells were able to contribute to mouse-rat interspecific chimeras.  
We found that the rat iPS cells were able to generate functional germ cells, 
which were able to produce reporter-positive rats, in the mouse-rat 
interspecific chimeras for the first time in the world. The results showed 
the usefulness of our system to evaluate the ability to contribute to 
chimeras and germ cells by expression of fluorescent reporters non-
invasively. (Tsukiyama T. et al., 2014, PLoS ONE) 

Furthermore, we found that culturing ES cells under the EpiS 
cell culture condition containing a GSK3 inhibitor stabilized the cells into 
a novel pluripotent state that exhibited properties intermediate between 
those of ES cells and those of EpiS cells. We named the cells 
Intermediate Pluripotent Stem Cells (INTPS cells). 

In addition, by using the above-described system, we showed 
that these cells have chimeric and germ cell-contributing ability. This 
culture condition may be useful for maintaining pluripotency in a 
manner independent on LIF signaling, and may be useful in 
establishing new pluripotent stem cell lines in non-rodents. 
(Tsukiyama T. et al., 2014, PLoS ONE) 

Since assigning as an assistant professor to Shiga University 
of Medical Science, we engage in the creation of transgenic 
cynomolgus monkeys and genome-edited cynomolgus monkeys by 
CRISPR/Cas9. I have been responsible for launching the projects 
using lentiviral vectors and cynomolgus monkey ES cells. (Seita Y., 
Tsukiyama T., et al., 2016, Scientific Reports; Seita Y., Tsukiyama T., et 
al., 2019, Biology of Reproduction; Kobayashi K., Tsukiyama T., et al., 
2019, Stem Cell Research)  

In the genome editing cynomolgus monkey project, we have 
generated knock out monkeys. Among them, we showed that 
CRISPR/Cas9-induced mutagenesis of the PKD1 gene can recapitulate 
the pathology of human autosomal dominant polycystic kidney disease 
(ADPKD), which is difficult to reproduce in small animals. Although 

A mouse-rat interspecific 
chimera 

A reporter-positive rats 
from rat-iPS-derived sperm 

generated in a mouse-rat chimera 

The morphology of INTPSCs 

INTPSC-derived sperm 

ADPKD Monkeys 
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ADPKD is the most common genetic kidney disease, there is no definitive treatment. Based on 
the results obtained in this study, we propose that our models elucidate the onset and 
progression of ADPKD, which will serve as a critical basis for establishing new therapeutic 
strategies, including drug treatments, and demonstrate that monkey disease models are useful 
for elucidation of human diseases. (Tsukiyama T. et al., 2019, Nature Communications) 
 
Achievements 
(1) International influence * Describe the kind of attributes listed below . 

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

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

 
(2) Receipt of major large-scale competitive funds (over the past 5 years) 
2017-2019 Grant-in-Aid for Scientific Research (C) 
2015-2016 Grant-in-Aid for Young Scientists (B) 
2013-2014 Grant-in-Aid for Young Scientists (B) 
 
(3) Major publications (Titles of major publications, year of publication, journal 
name, number of citations) 
Monkeys mutant for PKD1 recapitulate human autosomal dominant polycystic kidney disease., 
2019, Nature Com m unicat ions, 0 citations 
Generation of transgenic cynomolgus monkeys that express green fluorescent protein 
throughout the whole body., 2016, Scient ific Reports, 15 citations 
A Modified EpiSC Culture Condition Containing a GSK3 Inhibitor Can Support Germline-
Competent Pluripotency in Mice., 2014, PLoS ONE, 23 citations 
A Comprehensive System for Generation and Evaluation of Induced Pluripotent Stem Cells 
Using piggyBac Transposition., 2014, PLoS ONE, 14 citations 
Identification and Characterization of Two Novel Classes of Small RNAs in the Mouse Germline: 
Retrotransposon-Derived siRNAs in Oocytes and Germline Small RNAs in Testes,2006, Genes &  
Developm ent , 398 citations 
 
(4) Others (Other achievements indicative of the PI’s qualification as a top-world 
researcher, if any.) 

N/A 
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Appendix 3-1  FY 2019 Records of Center Activities 
1. Researchers and center staff, satellites, partner institutions 
1-1. Number of researchers in the “core” established within the host institution 

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

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

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

 
For the recruitment of new PIs, 3 PIs and a Co-PI of an overseas PI are scheduled to join ASHBi in 
FY2020. The names are as follows. 

Name Position 
at ASHBi Appointment Previous Position 

Ryo Yamamoto PI 
Associate 
Professor 

1st Apr 2020 Research Associate 
Institute for Stem Cell Biology and Regenerative 
Medicine,  
Stanford University School of Medicine 

Fumitaka Inoue Co-PI 
Associate 
Professor 

1st Jul 2020 
(scheduled) 

Assistant Researcher 
Department of Bioengineering and Therapeutic 
Sciences, 
University of California, San Francisco 

Kenichi 
Amemori 

PI 
Associate 
Professor 

1st Sep 2020 
(scheduled) 

Associate Professor 
Hakubi Center for Advanced Research and 
Primate Research Institute, Kyoto University 

Yasuhiro 
Murakawa 

PI 
Professor 

1st Aug 2020 
or 

1st Sep 2020 
(scheduled) 

Team Leader 
RIKEN Center for Integrative Medical Sciences 
RIKEN-IFOM Joint Laboratory for Cancer 
Genomics 

 
 
 
 

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

researcher exchanges in Appendix 4. 
 
<Satellite institutions> 
Institution name Principal Investigator(s), if any Notes 
Research Center for Animal Life 
Science, Shiga University of 
Medical Science 

Masatsugu EMA 
Tomoyuki TSUKIYAMA 

 

   
 
< Partner institutions> 
Institution name Principal Investigator(s), if any Notes 
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2. Holding international research meetings 
- Indicate the number of international research conferences or symposiums held in FY2019 and give up to three examples of the most 

representative ones using the table below.  
 

FY 2019: 2 meetings 
Major examples (meeting titles and places held) Number of participants 
23 Aug 2019 
1st ASHBi Mathematical Biology Workshop 
Seminar room, 2F, KUIAS main building, 
Kyoto University 

From domestic institutions: 57 
From overseas institutions: 2 

7,8 Feb 2020 
ASHBi Retreat 2020 
Awaji Yumebutai International Conference Center From domestic institutions: 76 

From overseas institutions: 2 

19-20 March 2020 [cancelled] 
ASHBi Symposium 2020 
Shirankaikan, Kyoto University 

[Speakers/Posters] 
From domestic institutions: 43 
From overseas institutions: 22 
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3.  Diagram of management system 
- Diagram the center’s management system and its position within the host institution in an easily understood manner. 
- If any new changes have been made in the management system from that in the latest “center project” last year, describe them. 

Especially describe any important changes made in such as the center director, administrative director, head of host institution, and 
officer(s) in charge at the host institution (e.g., executive v ice president for research). 
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4.  Campus Map 
- Draw a simple map of the campus showing where the main office and principal investigator(s) are located. 

 
 
 
5.  Securing external research funding* 
External research funding secured in FY2019 
 
Total:  806,940,931 yen 
*Amount(yen) shown in this section stands for the amount which are proportionally distributed according to effort ratio of 
each PI from the original secured amount unless otherwise specified. 

 
 
 

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

(donations, etc.)  
 
 
[Breakdown according to type of funding] 
Type of Funding Funding Amount 

(Proportionally distributed) 
Grants-in-Aid for Scientific Research (KAKENHI) 190,166,506 yen 

Commissioned Research Projects 426,974,837 yen 
Joint Research Projects 158,641,010 yen 

Others (Donation funds, etc) 31,158,578 yen 

Total* (total for above mentioned) 806,940,931 yen 
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 [Acquired large-scale research grants (30,000,000+ yen in secured amount)] 
   

Organization Fund name PI Funding amount 
(Secured amount) 

Collaboration 
Research TMK Project Motoko Yanagita 88,864,901 yen 

AMED Project for Cancer Research and Therapeutic 
Evolution (P-CREATE) Seishi Ogawa 81,539,500 yen 

JSPS KAKENHI Specially Promoted Research Mitinori Saitou 77,700,000 yen 

AMED Practical Research Project for Rare/Intractable 
Diseases Seishi Ogawa 57,734,615 yen 

AMED Project of Translational and Clinical Research 
Core Centers(CREST) Seishi Ogawa 49,999,900 yen 

AMED Practical Research for Innovative Cancer 
Control Seishi Ogawa 35,000,000 yen 

Collaboration 
Research Chordia Therapeutics Inc. Seishi Ogawa 34,177,341 yen 

JSPS KAKENHI-Grant-in-Aid for Scientific Research 
(S) Seishi Ogawa 33,000,000 yen 

JSPS 
KAKENHI-Grant-in-Aid for Scientjfjc Research 
on Innovative Areas(Research in a Proposed 
Research Area) 

Seishi Ogawa 30,500,000 yen 

 



Researchers and other center staff

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

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

b) Total members

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

13 56 71
Overseas

researchers 4 31% 11 20% 22 31%
Female

researchers 3 23% 10 18% 21 30%

13 14 18

Overseas PIs 4 31% 3 21% 3 17%

Female PIs 3 23% 2 14% 2 11%

0 23 19
Overseas

researchers 0 - 2 9% 7 37%
Female

researchers 0 - 2 9% 7 37%

0 19 34
Overseas
postdocs 0 - 6 32% 12 35%
Female

postdocs 0 - 6 32% 12 35%

2 18 20

3 14 14

18 88 105

Kyoto University
Institute for the Advanced Study of Human Biology

Total number of people
who form the "core" of the

research center

Principal investigators

Other researchers

Postdocs

Research support staffs

Administrative staffs

Researchers

Researchers invited from
other Japanese institutions 1 2 2

Total principal investigators 13 14 18

At the beginning of project At the end of FY2019 Final goal
(Date: March, 2021)

Researchers from within
the host institution 8 9 13

Researchers invited from
overseas 4 3 3

Appendix 3-1a  FY 2019 Records of Center Activities

Number of researchers and other center staff

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

At the beginning of project At the end of FY 2019 Final goal
(Date: March, 2021)
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1) Overall project funding
(Million yens)

Cost items Total costs Amount covered
by WPI funding 700

Center director and administrative director 30 4
Principal investigators (no. of persons):11 98 24
Other researchers (no. of persons):20 63 57 187
Research support staff (no. of persons):15 33 33 Establishing new facilities 0
Administrative staff (no. of persons):26 69 31 Repairing facilities 179

293 149 (no of facilities: 1 , about 1,800 m²)
Research startup cost 41 39 Others 8
Fusion Research startup cost 3 2
Cost of satellite organizations (no. of satellite organizations):1 72 72
Cost of international symposiums (no. of symposiums):1 2 1 Costs of equipment procured 156
Rental fees for facilities 21 20 Zeiss Microscope (1) 83
Cost of utilities 2 0 Lab Benches (16) 20
Cost of outreach activities 4 5 Freezers 10
Cost of Young Researcher Foster programs 5 4 Others 43
Cost of consumables 64 31
Cost of maintenance of Core Facility 14 12
Cost of maintenace cotracts 29 17
Other costs 7 0

264 203
Domestic travel costs 1 1
Overseas travel costs 4 3
Travel and accommodations cost for invited scientists 1 1

(no. of domestic scientists):0
(no. of overseas scientists):3

Travel cost for scientists on transfer 1
(no. of domestic scientists):1
(no. of overseas scientists):3

7 5
Depreciation of buildings 413 334
Depreciation of equipment 27 9

440 343
Project supported by other government subsidies, etc. *1 3
KAKENHI 190
Commissioned research projects, etc. 427
Joint research projects 159
Ohers (donations, etc.) 31

810 0
1814 700

Kyoto University -1 Institute for the Advanced Study of Human Biology

Project activities

Subtotal

Travel

Total

*1. Management Expenses Grants (including Management
Enhancements Promotion Expenses (機能強化経費)),
subsidies including National university reform
reinforcement promotion subsidy (国立大学改革強化推進

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

Equipment
*1 運営費交付金（機能強化経費を含む）、国立大学改革強
化推進補助金等の補助金、間接経費、その他大学独自の取
組による学内リソースの配分等による財源

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

Subtotal

Research projects
(Detail items must be
fixed)

Subtotal

Personnel

Costs of establishing and  maintaining
facilities

Subtotal

Appendix 3-2    Project Expenditures

Costs (Million yens)

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

and the income breakdown for Research projects.) WPI grant in FY 2019



Appendix 3-2
2) Costs of satellites

(Million yens)

Cost items Total costs Amount covered
by WPI funding

Principal investigators (no. of persons):2
Other researchers (no. of persons):2
Research support staff (no. of persons):0
Administrative staff (no. of persons):0

27 18
Project activities 28 28
Travel 0 0
Equipment 26 26
Research projects 10 ー

91 72

Kyoto University -2 Institute for the Advanced Study of Human Biology

Subtotal
Subtotal
Subtotal
Subtotal

Total

Subtotal

Details

Personnel
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Appendix 4  FY 2019 Status of Collaboration with Overseas Satellites 
 
1. Coauthored Papers 
- List the refereed papers published in FY 2019 that were coauthored between the center’s researcher(s) in domestic institution(s) (include 

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

published in between Jan.-Mar. 2020 and not described in Appendix 1. 
 
Overseas Satellite 1   Name (Total: OO papers) 
1) 
2) 
3) 
4) 
 
Overseas Satellite 2  Name (Total: OO papers) 
1) 
2) 
3) 
4) 
 
 
 
  



Appendix 4 

Kyoto University -2 
Institute for the Advanced Study of human Biology 

2. Status of Researcher Exchanges 
- Using the below tables, indicate the number and length of researcher exchanges in FY 2019. Enter by institution and length of 

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

 Under 1 week From 1 week  
to 1 month 

From 1 month 
 to 3 months 

3 months 
or longer Total 

FY2019 
     

     

 
 
<From satellite> 

 Under 1 week From 1 week  
to 1 month 

From 1 month  
to 3 months 

3 months  
or longer Total 

FY2019 
     

     

 
 
Overseas Satellite 2: 
 
<To satellite> 

 Under 1 week From 1 week  
to 1 month 

From 1 month  
to 3 months 

3 months  
or longer Total 

FY2019 
     

     

 
 
<From satellite> 

 Under 1 week From 1 week  
to 1 month 

From 1 month  
to 3 months 

3 months  
or longer Total 

FY2019 
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* If researchers have visited/ stayed at the Center, provide information on them in the below table.

Total:  47

Position title, department,
organization Country

1 Bernard de Massy 61
Research Director Genome
Dynamics
 Univ Montpellier

France PhD
Molecular Biology

Research Director and Head of Meiosis and
recombination research team, Institut de Genetique
Humaine, CNRS
2016 Coups d’Élan Awards for French Research,
Bettencourt Schueller Foundation
2012 médaille d'argent du CNRS

01 Apr-30 Apr
2019 short-term stay for joint research

2 Greg Bognar
Senior Lecturer
Practical Philosophy at Stockholm
University

Sweden
PhD

Normative Ethics,
Bioethics

He has currently worked on three projects: on the ethics
of demographic change; on a book draft on moral
relativism; and on the philosophy of disability.
2019 Laurance S. Rockefeller Visiting Faculty Fellow,
Princeton Univ

19 Apr 2019
He gave a lecture, “If it looks like a
sheep, then it’s a sheep: Sources of
confusion in bioethical arguments.”

3 Douglas Munoz Professor
Queens University Canada PhD

Specialist of eye movement control system
His research provide new information about how the
brain controls voluntary behaviour, also leading new
treatments to improve congnitive function.

21 Apr-22 Apr
2019

Participating a symposium which I
organized in Kyoto University

4 Neeraj Gandhi

Associate Professor,
Otolaryngology
University of Pittsburgh Swanson
School of Engineering

USA PhD
Specialist of eye movement control systems
His major research is neural basis of sensorimotor
integration and cognition.

21 Apr-22 Apr
2019

Participating a symposium which I
organized in Kyoto University

5 Kathleen Cullen Professor
Johns Hopkins University USA PhD

Specialist of eye movement control systems
Program Chair and Vice President of the Society for the
Neural Control of Movement
Halpike-Nylen medal of the Barany Society
Sarrazin Award Lectureship from the Canadian
Physiological Society (CPS)

21 Apr-22 Apr
2019

Participating a symposium which I
organized in Kyoto University

6 John van Opstal
Professor
Biophysics
Radboud University

Netherlands PhD

Specialist of eye movement control systems
2001-2010 Faculty’s coordinator of the recent
International Visitation of the Physics Curriculum
1999-2003 Chairman of the Physics Curriculum
Committee of the Physics Faculty

21 Apr-22 Apr
2019

Participating a symposium which I
organized in Kyoto University

7 Paul J. May Professor Ophthalmology
University of Mississipi, Jackson USA PhD

Specialist of eye movement control systems
His research is gaze control utilizing anatomical and, in
some cases, physiological methods. He is also interested
in Trigeminal pathways,Circuitry of eyelid, pupil and lens
reflexes.

21 Apr-22 Apr
2019

Participating a symposium which I
organized in Kyoto University

Institute for the Advanced Study of Human Biology
Kyoto University -1

Appendix 5   FY 2019 Visit Records of Researchers from Abroad

Name Age
Affiliation Academic

degree,
specialty

Record of research activities
(Awards record, etc.) Time, duration

Summary of activities
during stay at center

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



Position title, department,
organization Country

8 Pierre-Paul Vidal Professor Head of the CESeM
Paris Descares University France PhD

Specialist of eye movement control systems
Current position:Directeur d'Unité (UMR MD)
His research is vestibular compensation for the statics
and dynamic sysorders.

21 Apr-22 Apr
2019

Participating a symposium which I
organized in Kyoto University

9 Ziad Hafed Professor
Tuebungen University Germany PhD

Specialist of eye movement control systems
He has received many prestigious awards in recognition
for his academic achievements, including the British
Association Medal for Great Distinction and NSERC
(Canada) and Sloan-Swartz (USA) Fellowships for
Neuroscience.

21 Apr-22 Apr
2019

Participating a symposium which I
organized in Kyoto University

10 Stefan Everling Professor
Western University Canada PhD

Specialist of eye movement control systems
2007 Dean’s Team Award
2006 Dean’s Junior Excellence Award
2004, 2006 USC Teaching Honour Roll Award of
Excellence
2002 EJLB Foundation Scholar Research Award
2001 Premier’s Research Excellence Award

21 Apr-22 Apr
2019

Participating a symposium which I
organized in Kyoto University

11 Marc Sommer Professor
Duke University USA PhD

Specialist of eye movement control systems
He researches Neuronal circuits of the brain.
2017 Bass Society of Fellows. Duke University
2017 Capers and Mario McDonald Award for Excellence in
Mentoring and Advising
2005 Sloan Research Fellowship-Neuroscience

21 Apr-22 Apr
2019

Participating a symposium which I
organized in Kyoto University

12 Kevin Johnston Research Scientist
Western University Canada PhD Specialist of eye movement control systems

He research visual working memory.
21 Apr-22 Apr

2019
Participating a symposium which I
organized in Kyoto University

13 Danping Wang Professor
Paris Descares University France PhD

Specialist of eye movement control systems
Her research is motor style rest during locomotion in
human

21 Apr-22 Apr
2019

Participating a symposium which I
organized in Kyoto University

14 Tim Darlington Research Scientist
Duke University USA PhD

Specialist of eye movement control systems
His project is investigating this in the context of target-
direction estimation for smooth pursuit eye movements in
nonhuman primates.

21 Apr-22 Apr
2019

Participating a symposium which I
organized in Kyoto University

15 Brian Corneil Professor
Western University Canada PhD

Specialist of eye movement control systems
He is the head of Brian and Mind Institute.his interests
are sensory and motor processing.

21 Apr-22 Apr
2019

Participating a symposium which I
organized in Kyoto University

16 Uta Erdbrügger 49
Associate Professor
Division of Nephrology
University of Virginia

USA MD

2018 The Treasurer of the International Society of
Extracellular Vesicles
2017 Department of Medicine Employee of the Year for
Excellence in ResearchEditorial Board Member: American
Journal of Physiology Renal Physiology 

23 Apr 2019 Short-term stay for the seminar and
discussion

Institute for the Advanced Study of Human Biology

Name Age
Affiliation Academic

degree,
specialty

Record of research activities
(Awards record, etc.) Time, duration

Summary of activities
during stay at center

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

Kyoto University -2



Position title, department,
organization Country

17 Fei LAN

Professor
Co-Director of the Epigenetics
Key Laboratory of Shanghai
Ministry of Education

China PhD
Molecular Biology

2017  VCAN BIOMED Discovery Award
2016  Tan Jiazhen Discovery Award (Innovation)
2016  Outstanding Field Leader of Shanghai
2014  Thousand Talents (Shanghai City)
2012  Thousand Youth Talents
2012  Program of Oriental Scholars (Shanghai)
2007  Profiled in Harvard Medical School Dean’s Report
2002-2008  Fu Graduate Fellowship, Harvard University
2001  Guanghua Graduate Scholarship, Fudan Medical
School
1999  Magna cum Laude, Fudan University

31 May 2019 seminar

18 Jonathan Kimmelman
James McGill Professor / Director
of the Biomedical Ethics Unit of
McGill University

Canada
PhD

Bioethics,
Meta-science

He chaired the ethics committee of the International
Society of Stem Cell Research.
2014 Friedrich Bessel-Humboldt Award
2008 CIHR New Investigator Award

10 Jun 2019
He gave a lecture, “Risk, benefit, and
ethics in early phase trials of novel
therapies.”

19 Yuqin Xiong Undergratuate student, Columbia
University USA Medical student 14 Jun-12 Aug

2019
Summer student on the exchange
program

20 Laurent Magnin 50
Big Data Consultant, agile DSS
Instrutor
Concordia University

Canada

PhD
 Computer

Science/Artificial
Intelligence

2018- Current Position
over 20 years of IT experience, played many roles,
including project management, development team
leader, architect, business rules expert, developer,
research team leader, as well as researcher

26 Jun-27 Jun
2019

short-term stay for joint research
Discussion about collavolation
research: Cancer Genome and AI

21 Mahmoud Salami
Professor
Director of Physiology,
Kashan University

Iran PhD
Specialist in neuroscience
He is interested in memory and aninmal model of
alzheimer's disease

29 Jun-23Dec
2019 Search collaboration

22 Agata Zielinska 28 MD-PhD student, Cambridge UK Medical Doctor
2019 Otto Hahn Medal, Max Planck Society
2018 Young Scientist of 2018 award, German Society of
Cell Biology and Nikon

01 Jul-15Aug
2019 short-term stay for joint research

23 Aaron Zorn
Professor
Cincinnati Childrens Hospital,
Center for Stem Cell & Organoid
Medicine (CuSTOM)

USA
Ph.D.,

Developmental
Biology

He is a world-leading scientist and the head of CuSTOM,
CCHMC; working in the field of human endodermal
organoid research and in vivo/in vitro endoderm
development

11 Jul-12 Jul 2019 Scientific Discussions

24 Jacqueline Severino 29 PhD student,
Center for Genomic Regulation Italy PhD

Molecular Biology

Currently in Gene Regulation, Stem Cells and Cancer
Group
2014-2016 Master student at Huber Lab, EMBL

Aug.01- Aug.31,
2019 short-term stay for joint research

25 Akira Sawa Professor
Johns Hopkins University USA MD, PhD Specialist in psychiatry

Director of Johns Hopkins Schizophrenia Center 2 Aug 2019 Discussion on the genome-edited
macaque monkey project

26 Hazam Zohny Research Fellow
University of Oxford UK Ph.D., Practical

Ethics

He has conducted collaborative research in philosophy
and applied ethics, and proactively engaged with
policymakers, medical and criminal justice professionals,
and the general public.

5 Sep 2019 He gave a lecture, “A welfarist account
of medicalization.”

Institute for the Advanced Study of Human Biology
Kyoto University -3

Name Age
Summary of activities
during stay at center

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

Affiliation Academic
degree,
specialty

Record of research activities
(Awards record, etc.) Time, duration



Position title, department,
organization Country

27 Doug McConnel Research Fellow, University of
Oxford UK Ph.D., Practical

Ethics

He has published and presented work related to the
Wellcome Trust project ‘Responsibility and Healthcare’,
the Centre for Neuroethics, and the forum for Mind,
Value, and Mental Health.

5 Sep 2019

He gave a lecture, “Conscientious
objection in healthcare:
How much discretionary space best
supports good medicine?
”

28 Jacek Majewski

Associate Professor, Department
of Human Genetics, McGill
University and Genome Quebec
Innovation Centre

Canada
PhD

Biological
Sciences

2011-2015  Canada Research Chair in Statistical
Genomics (salary award)2005-2010  Canada Research
Chair in Statistical Genomics (salary award)
2008   Department of Human Genetics, McGill University
Teaching Award
2005   Finalist, CIHR Maud Menten Award
2004   Locust Valley High School Mentor Award

10 Sep 2019 seminar

29 Kei Igarashi
Assistant Professor
Anatomy & Neurobiology,
School of Medicine, UC Irvine

USA PhD

specialist in the function of hippocampus and relatd
structures
2020 CNLM Award Recipients
2019 New Vision Award, Donors Cure Foundation
2018 Ando Momofuku Award, Ando Foundation
2017 Mishima Kaiun Prize, Mishima Kaiun Memorial
Foundation
2016 PRESTO Career Development Award, Japan Science
and Technology Agency

11 Sep 2019 Seminar and lab tour

30 Peter Janssen Professor
KU Leuven Belgium MD, PhD

Specialist in visual and motor functions
2005 Career Development Award of the Human Frontiers
Science Program
2001 Honorary Fellowship of the Belgian American
Educational Foundation
2001 Award of the Research Council of the KU Leuven
Biomedical Sciences

17 Sep 2019 Seminar and lab tour

31 Muhammad Zubair PhD student
KU Leuven Belgium PhD PhD student in neuroscience 21 Sep-10 Oct

2019 collaborative project

32 Wim Vanduffel Professor
KU Leuven Belgium PhD

Specialist in visual and cognitive functions
Head of the Research Group Neurophysiology
Head of the Laboratory for Neuro- and Psychophysiology
member of LBI - KU Leuven Brain Institute

26 Sep-30 Sep
2019

Discussion for collaborative project
and seminar

33 Takamichi Tohyama Research fellow
University of Newcastle UK MD, PhD Specialist in motor functions 4 Oct 2019 Seminar and lab tour

Institute for the Advanced Study of Human Biology
Kyoto University -4

Name Age

Affiliation Academic
degree,
specialty

Record of research activities
(Awards record, etc.) Time, duration

Summary of activities
during stay at center

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

in symposium)



Position title, department,
organization Country

34 Aris N.Economides 51

Vice President
Research Skeletal Diseases TFA
&	Genome Engineering
Technologies
Co-founder & Head of Functional
Modeling;
Regeneron Genetics Center
Regeneron Pharmaceuticals,Inc

USA Ph.D

Analyzed the mechanism of a rare disease FOP, invented
heteromeric receptor-based antagonists for cytokines
(“Cytokine Traps”), and developed proprietary technology
for rapid
generation of ‘knock-out’ and transgenic animals

15 Oct 2019 Short-term stay for the seminar and
discussion

35 Sara Karimi
Research fellow,
Shahid Beheshti University of
Medical Sciences

Iran PhD Postdoctoral fellow in neuroscinece 27 Oct 2019
-28 Feb 2020

Research experience based on IBRO
fellowship

36 Muhhamad Zubair PhD student, KU Leuven Belgium PhD PhD student in neuroscience 28 Oct-13 Dec
2019 collaborative project

37 Konstantin Mischaikow
Professor
Math Department,
Rutgers University

USA PhD

Specialist of Topological Methods for the Analysis of
Dynamical Systems  (Conley Index Theory)
2010 AMS Invited Address, AMS Sectional Meeting
2003 Best Paper Award, Trans, Japanese SIAM
1999 AMS Invited Address

28 Oct-1 Nov
2019

Speaker of ASHBi distinguished
seminar. Collaboration with math G
about dynamical system models of
gene regulatory networks

38 Tomas Gedeon

Professor
Department of Mathematidal
Science
Montana State University

USA PhD

Specialist of Applied dynamical systems, mathematical
biologyhe interested applied dynamical systems with
applications in biological models, especially models of cell
dynamics and  gene regulation.
2015 Provost's Distinguished Lecture Serires
2012 Kopriva Lecture
2010 Dean's Award for Meritorious Research and
Creativity

28 Oct-1 Nov
2019

Collaboration with math G about
dynamical system models of gene
regulatory networks

39 Marcio Gameiro

Assistant Professor
Department of Applied
Mathematics and Statistics,
University of São Paulo at São
Carlos

Brazil PhD Specialist of Applied dynamical systems, mathematical
biology

28 Oct-1 Nov
2019

Collaboration with math G about
dynamical system models of gene
regulatory networks

40 Xiaoqin Wang
Professor
Biomedical Engineering
Johns Hopkins University

USA PhD Specialist in the auditory systems 22 Nov 2019 Seminar and lab tour

41 Yang Zhou
Assistant professor
Faculty of Medicine,
McGill University

Canada PhD He has generated SHANK3 KO monkey and published a
Nature paper in 2019

4 Dec-6 Dec
2019 seminar, discussion about a collaboratio

42 Thongchai Sooksawate

Associate Professor
Faculty of Pharmaceutical
Sciences,
Chulalongkorn University

Thailand PhD Specialists in electrophysiology and behavioral anakysis 15 Dec-24 Dec
2019

Collaborative works on the function of
superior colliculus in control of innate
behavior

Institute for the Advanced Study of Human Biology
Kyoto University -5

Name Age
Affiliation Academic

degree,
specialty

Record of research activities
(Awards record, etc.) Time, duration

Summary of activities
during stay at center

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



Position title, department,
organization Country

43 Takafumi Ichikawa 33 postdoctoral fellow
DB unit, EMBL Germany PhD, Agriculture

Postdoc at EMBL from 2017
His research is in Genetics, Cell Biology and Molecular
Biology

23 Dec-25 Dec
2019 short-term stay for the lab set-up

44 Matilda Kjellander 27 PhD-student
Karolinska University Hospital Sweden

Master's degree
Medical Study

Program

2019 Parva Scintilla Medicorum 2019 medal
Research of Comprehensive profiling of chronic (CMML)
and juvenile (JMML) myelomonocytic leukemia aiming to
identify novel targets for treatment

6 Jan-28 Feb
2020 short-term stay for joint research

45 Jon F. Merz
Associate Professor
Department of Medical Ethics &
Health Policy
University of Pennsylvania

USA Ph.D., Research
Ethics

He is a prolific writer of journal articles and is the author
of Current Controversies in the Biological Sciences: Case
Studies of Policy Challenges from New Technologies, with
Karen F. Greif.

23 Jan 2020

He gave a lecture, “Waivers of
informed consent for research: A legal
and historical review and consideration
of emerging practice.”

46 Shigeki Nakagome

Ussher Assistant Professor
School of Medicine,
Faculty of Health Sciences
Trinity College Dublin,
University of Dublin

Ireland Ph.D.

Specialist in population and functional genomics to
develop statistical approaches for understanding selective
pressures on immunity genes and to connect genetic
polymorphisms to their functional consequences in the
immune system
2013-2016 JSPS Overseas Resaearch Fellow
2011-2014 competitive Research Fellowship, JSPS

12 Feb 2020
Giving us a presentation about his
study and having discussion about
collaboration works

47 Andrew S. Levey 69

Chief Emeritus,
Division of Nephrology,
Professor
Tufts University School of
Medicine
Dr. Gerald J. and Dorothy R.
Friedman Professor Emeritus
Tufts University School of
Medicine

USA MD

Established the measurement and estimation of kidney
function.
2015-2020, "Top Doctor," Boston Magazine
2019, Web of Science Highly Cited Researcher
2014-18, "Highly Cited Researcher," Thomson
Reuters/Clarivate Analytics
2016, Member, Association of American Physicians
2013, Belding H. Scribner Award from the American
Society of Nephrology
2013, Distinguished Alumnus Award, Boston University
School of Medicine
2012, David M. Hume Award from the National Kidney
Foundation
2011, NKF Spring on the Park Gala honoree
2007, Faculty Recognition Award (25 years of service)
from Tufts University School of Medicine
2004, Distinguished Faculty Award from Tufts University
School of Medicine

20 Feb 2020 Short-term stay for the seminar and
discussion

Institute for the Advanced Study of Human Biology
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Name Age
Affiliation Academic

degree,
specialty

Record of research activities
(Awards record, etc.) Time, duration

Summary of activities
during stay at center

(e.g., participation as principal investigator;
short-term stay for joint research; participation
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Appendix 6 FY2019 State of Outreach Activities 
* Fill in the numbers of activ ities and times held during FY2019 by each activ ity.  
* Describe the outreach activ ities in the “6. Others” of Progress Report, including those stated below that warrant special mention. 
 

Activities FY2019 (number of activities, times held) 

Website ASHBi website renewal 

PR brochure, pamphlet 

[Brochures] 
ASHBi brochure, WPI brochure vol 15, KUIAS 2019 brochure 
Kyoto U Research News 2020 Spring 
[Booklet]  
“Working with Professional Illustrators to Visualize Your Science” 
“Make Your Research Results into International News” 
[Flyers] 
7 ASHBi Colloquium flyers, 20 ASHBi Seminar flyers,   

Lectures, seminars  
for general public 

25 Sep 2019 Lecture Series ”東京で学ぶ京大の知 32 再生医療-現状と展望-”  

17 Sep 2019 “WPIサロン” at Knowledge Capital, Osaka (joint with iCeMS, 
iFReC) 

Participating,  
exhibiting in events 

12 Jan 2020 8th WPI Science Symposium (Tokyo) 
6-8 Aug 2019 SSH Festival (Kobe) 

Press releases 

14 Feb 2020 Research Result of Saitou on Science (Kyoto U) 
19 Jan 2020 Saitou earns ISSCR Momentum Award (Kyoto U) 
09 Jan 2020 Saitou wins Uehara Prize (Kyoto U) 
06 Jan 2020 Saitou wins Asahi Prize (Kyoto U) 
20 Dec 2019 Research Result of Ogawa on Nature (Kyoto U) 
13 Dec 2019 Research Result of Ema&Tsukiyama on Nature Communications 

(Kyoto U, Shiga U of Medicine) 
19 Sep 2019 Research Result of Isa on Journal of Neuroscience (Kyoto U) 
21 May 2019 Research Result of Yamamoto on Stem Cell Reports 

Others 
(Major Visits to ASHBi) 

06 Feb 2020 Springer Nature Editorial leaders visit to ASHBi 
16 Dec 2019 NCKU-iCeMS-ASHBi Joint Meeting  
30 Oct 2019 British Embassy visit to ASHBi 

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

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

 
 
 

   Outreach Activities and Their Results 
 

List the Center’s outreach activ ities carried out in FY 2019 that have contributed to enhancing the brand or recognition of your Center 
and/or the brand of the overall WPI program, if any, and describe its concrete contents and effect in narrative sty le. (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 v igorously carrying out OO outreach activ ity, ¥OO in external funding was acquired.   
 

 



Appendix 7

Date
Types of Media

(e.g., newspaper,
magazine, television)

Description

1 04 Apr 2019 news website 1 [The Scientist] Bioethicists Concerned over Japan’s Chimera Embryo Regulations
- Introduction of the recent research result published in Cell Stem Cell  by Fujita Group

2 11 Apr 2019 news website 1
[Diabetes Resource Guide Japan] 1型糖尿病の根治療法「バイオ人工膵島移植」も視野に　日本で「動物性集合胚」研

究の規制が大幅に緩和　京都大学iPS細胞研究所など

- Introduction of the recent research result published in Cell Stem Cell  by Fujita Group

3 26 Jun 2019 jounal 1 [Science] Embryo experiments take ‘baby steps’ toward growing human organs in livestock
- Introduction of her comment by Prof. Fujita

4 28 Jun 2019 jounal 1 [Science] Taking ‘baby steps’ to human organs in livestock
- Introduction of her comment by Prof. Fujita

5 03 Jul 2019 news website 1 [Sputnik Mundo] Científicos quieren hacer crecer órganos humanos en… animales de granja
- Introduction of her comment by Prof. Fujita

6 16 Sep 2019 newspaper 1 [Nikkan Kogyo Shimbun]
 - Introduction of the research result published in Journal of Neuroscience  by Isa Group

7 28 Oct 2019 newspaper 1 [NIKKEI]
 - Introduction of the research result published in Cell Reports  by Yamamoto Group

8 19 Dec 2019 news website 1 [科学网 小柯机器人] 研究揭示溃疡性结肠炎NFKBIZ通路存在频繁突变

- Introduction of the recent research result published in Nature  by Ogawa Group

Institute for the Advanced Study of Human Biology

Appendix 7  FY 2019 List of Project’s Media Coverage

* List and describe media coverage (e.g., articles published, programs aired) in FY2019.

Kyoto University -1



Date
Types of Media

(e.g., newspaper,
magazine, television)

Description

9 20 Dec 2019 newspaper 1 [The Kyoto Shimbun]
 - Introduction of the research result published in Nature  by Ogawa Group

10 22 Dec 2019 news website 1 [医療NEWS] 潰瘍性大腸炎に罹患の大腸上皮、IL-17経路に発がん抑制の変異を持つと発見－京大ほか

 - Introduction of the research result published in Nature  by Ogawa Group

11 23 Dec 2019 news website 1 [Asahi Shimbun Digital] 通常の３倍の速さで遺伝子が変異　腸の難病と発がん関係

 - Introduction of the research result published in Nature  by Ogawa Group

12 01 Jan 2020 newspaper 1 [Asahi Shimbun]
- Introduction of the Asahi Prize for Prof. Saitou

13 01 Jan 2020 news website 4 [YAHOO news Jan. 1, The Sankei News Jan. 1, msn news Jan. 1, Mainichi Shimbun Jan. 1, excite news Jan. 4]
- Introduction of The Asahi Prize for Prof. Saitou

14 08 Jan 2020 jounal 1 [Natureハイライト] 遺伝学：正常組織と炎症が関わる腫瘍組織におけるクローン選択パターン

 - Introduction of the research result published in Nature  by Ogawa Group

15 14 Jan 2020 news website 1 [News Break]
- Introduction of ISSCR Momentum Award for Prof. Saitou

16 21 Jan 2020 jounal 1 [Nature Research Highlight] Shining a spotlight on somatic mutations in ulcerative colitis
 - Introduction of the research result published in Nature  by Ogawa Group

17 24 Jan 2020 newspaper 1 [Yomiuri Shimbun Jan. 24]
- Introduction of the recent research result published in Nature  Communications by Ema Group

18 24 Jan 2020 newspaper 1 [Yomiuri Shimbun]
- Introduction of the recent research result published in Nature Communications  by Ema Group

Institute for the Advanced Study of Human Biology
Kyoto University -2



Date
Types of Media

(e.g., newspaper,
magazine, television)

Description

19 14 Feb 2020 news website 1 [JIJI.COM] 卵子形成が始まる仕組み解明　マウスの生殖細胞―京大

 - Introduction of the research result published in Science  by Saitou Group

20 14 Feb 2020 television 1 [NHK Kyoto]
 - Introduction of the research result published in Science  by Saitou Group

21 14 Feb 2020 news website 1 [The Kyoto Shimbun]
 - Introduction of the research result published in Science  by Saitou Group

22 16 Feb 2020 news website 1 [NIKKEI] 卵母細胞への成長、詳細な仕組み解明

 - Introduction of the research result published in Science  by Saitou Group

23 16 Feb 2020 news website 1 [医療NEWS] 世界初、生殖細胞が卵母細胞に分化する仕組みを解明－京大

 - Introduction of the research result published in Science  by Saitou Group

24 17 Feb 2020 news website 1 [科学网 小柯机器人] ZGLP1是小鼠卵源命运的决定因素

- Introduction of the recent research result published in Science  by Ogawa Group

25 18 Feb 2020 newspaper 2 [Asahi Shimbun Feb. 20, Yomiuri Shimbun Feb. 18]
- Introduction of the recent research result published in Science  by Saitou Group

26 02 Apr 2020 newspaper 2 [Nikkan Kogyo Shimbun Apr.2, NIKKEI Apr. 6]
 - Introduction of the research result published in Nature  by Alev Group

27 06 Apr 2020 news website 44

[JIJI.COM・The Mainichi Newspapers・NIKKEI・Tokyo Shimbun・The Nishinippon Shimbun・The Hokkaido Shimbun
Press・The Niigata Nippo・The Tokushima Shimbun・Chiba Nippo・YAHOO Japan・The Asahi Shimbun・Akita
Sakigake Shimpo・msn news・The Sanyo Shimbun・The Fukushima Minyu Sshimbun・The Shizuoka Shimbun・Jomo
Shimbun・goo news・So-net news・The Kitanippon Sshimbun・Oita Godo News・KYODO・Daily Sports・Rakuten
Infoseek News・The Daily Tohoku Shimbun・Kobe Shimbun NEXT・ORICON NEWS・The Ryukyu Shimpo・livedoor
NEWS・NEWS CAFE・dmenu news・Ibaraki news・The Chunichi Shimbun・mixi news・nifty news・Nara newspaper・
BIGLOBE news・The Yamanashi Nichinichi Shimbun・NEWS collect・JORUDAN SOCRA NEWS・modelpress・Nagasaki
Shimbunsha・Ameba news・47NEWS]
- Introduction of The Imperial Prize and The Japan Academy Prize for Prof. Saitou

Institute for the Advanced Study of Human Biology
Kyoto University -3
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