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FY?2020 Report of Activities

I. Report of Major Activities

Epidemiologic data on mortality and cancer incidence from the A-bomb survivors (the Life
Span Study [LSS], the in utero study) and their children (the F1 generation studies) have
long been a primary basis for national and international estimates of the risks of cancer and
other diseases from exposure to ionizing radiation. The unique importance of the LSS study
stems from the combination of its large size, wide range of exposure levels, inclusion of all
ages at exposure, and long, high-quality follow-up of mortality and cancer incidence.
However, the LSS is only one facet of RERF’s research activities. Clinical examinations and
the collection of biosamples in the Adult Health Study (AHS, a subsample of the LSS) and
the clinical, epidemiological and genetic studies of the children of A-bomb survivors provide
more detailed information on health conditions of interest, including radiation-related non-
cancer conditions, and the pathogenesis of those conditions in relation to radiation exposure,
as well as the study of heritable mutations. Our basic science groups, in collaboration with
the clinical studies and epidemiology departments, utilize the biosamples to further address
the nature and extent of genetic (both heritable and somatic) effects, and molecular changes
associated with health risks. These three components within the RERF research program
provide an integrative approach into epidemiological, clinical, biological, and mechanistic
aspects of human radiation risk. Such integrated opportunities are unique to RERF and
demand the best possible science be conducted for the benefit of the survivors and the
radiation research community. As we move forward, the primary focus of RERF studies will
be on such integrated research programs through their development within the cancer,
genetic and non-cancer research clusters. An additional and essential component of our
research program development is the expansion of collaborations with institutions outside
of RERF both in Japan and internationally. We have recently developed in partnership with
our Board of Councilors a strategic plan emphasizing integrative approaches in our future
studies.

1. Research Projects Examining A-bomb Survivors Health
1) Radiation and Cancer:

e Updated cancer incidence (RPs 1-75, 18-61): Periodic reporting on the radiation risks of
cancer incidence is one of the highest priority effects for RERF. A comprehensive analysis
to update radiation risk estimates for cancer incidence through 2009 has been completed, in
collaborations between with the Depts. of Epidemiology and Statistics and the US National
Cancer Institute, using updated individual doses and information on lifestyle factors such as
smoking. Papers on all solid cancer, cancers of the lung, breast, uterus, upper digestive
system including stomach colon and rectum, liver were published in 2018 and 2019 while
papers on colorectal cancer (Sugiyama H, et al. Int J Cancer 2020;146:635-645), central
nervous system tumors (Brenner A, et al. Eur J Epidemiol 2020;35:591-600) and cancers of
the prostate (Mabuchi K, et al. Radiat Res 2021;195:66-76), ovary (Utada M, et al. Radiat
Res 2021;195:60-65), and kidney and urinary tract (Grant E, et al. Radiat Res 2021, online
ahead) were published. Papers on comparison of cancer incidence and mortality (Brenner A,
et al.) and summary of those site-specific analyses (Brenner A, et al.) are being drafted. The
series of recent papers focused on the shape of the dose-response curves, low-dose risk and
risks among those young at exposure, while adjusting for relevant life-style factors. For the
reliability of risk estimation, a paper investigating influence of misclassification of liver



cancer information was published by Dr. French of the Dept. of Statistics.

The updated risk estimates for cancer incidence of individual sites with adjustment for
lifestyle factors were mostly similar to those previously reported although some variations
were observed. Radiosensitive period, i.e., ages at exposure at which radiation risk is high,
seems to be related to high activity of tissue stem cells, e.g., association between
development of secondary sexual characteristics and radiation risk of breast cancer and
uterine corpus cancer. The observed non-linearity of dose response relationship for various
outcomes highly concerns the radiation science community, but the reasons are still under
investigation. Since a majority of the subjects who were exposed at young ages are still alive
and risk estimates for them are uncertain at this stage, further follow-up will provide more
informative characterization of radiation risks.

A preliminary study to determine whether amplifying whole genomes using very small
amounts of DNAs obtained from Wright-stained smears would make it possible to perform
GWAS studies using the Toshiba Japonica SNP arrays. Genome analysis is considered
important from the viewpoint of elucidating and evaluating genetic susceptibility to
radiation-induced cancer. RERF holds several kinds of biological samples from the AHS
cohort, including blood smears, which have been preserved since 1958. A potential large-
scale genome study for all AHS subjects, consisting of approximately 20,000 A-bomb
survivors, using old samples preserved after 1958, may enable us to examine genetic and
gene-environmental interaction related to radiation exposure susceptibility. In order to
conduct the genome analysis, it is necessary to determine whether SNP analysis that uses
DNA samples extracted from smear samples is feasible. For initial studies a pool of RERF-
employee volunteers, six subjects were randomly selected. DNAs (W-DNASs) were extracted
from whole blood samples. Wright-stained smears were prepared from whole blood samples.
DNAs extracted from Wright-stained smears were amplified using the QIAGEN REPLI-g
DNA amplification kit (amplified-DNAs). W-DNAs and amplified-DNAs were genotyped
using SNP arrays (Toshiba Japonica array). Result demonstrated that the amplified-DNA
obtained from the smears was suitable for SNP analysis, with a high call rate of 97.0% for
the amplified-DNA and a high concordance rate of 93.70% between the W-DNA and
amplified-DNA. These results suggest that a whole-genome amplified DNA prepared from
the stained smears represents a similar copy of the genomic DNA template and there are
comparable call rates when used in high-throughput SNP genotyping assays, making it
possible to use the stained smears for GWAS. (Hayashi, Yoshida K, Ohishi, Yoshida N, Kato,
Sposto, Tokunaga, Ueki, and Ozasa, RP-P1-19). PI: Hayashi.

Two studies are being conducted using stored blood samples of myelodysplastic syndrome
cases in the AHS and autopsy samples of chronic myeloid leukemia cases in the LSS. These
studies will be able to provide us with new insight regarding the mechanisms of radiation-
induced myeloid malignancies. We are working on the hematological malignancy studies in
collaborations involving Clinical Studies, Statistics, and Epidemiology but also with outside
investigators.

This project has been developed in collaboration with the Nagasaki University and the Kyoto
University. Radiation is one of the causes of the development of hematological malignancies.
A-bomb survivors have a high risk of hematological malignancies, even 50 years after
exposure, such as acute myeloid leukemia (AML) and MDS. Recent genome analyses of
these diseases have demonstrated that most of samples contain several gene mutations, and
that these mutations might be found before clinical diagnosis. We hypothesize that a
hematopoietic progenitor or stem cell with a small number of gene mutation acquires



additional gene mutations over time (more than several years) and causes hematological
malignancies and that ionizing radiation increases the chance of such gene mutations
occurring. Three years ago, we initiated a study to detect mutations in serially stored blood
samples of AHS participants who developed MDS using next-generation genome analysis
technology. Objectives are to determine dynamics of mutated clones before clinical
diagnosis of MDS and to explore how it differs by exposed radiation dose. This study will
answer the very important question about how radiation-induced myeloid malignancies
develop, which has never been tested.

Whole exome sequencing of blood samples serially collected before and after MDS
diagnosis in 17 subjects were successfully conducted with average depth of 200-fold. In a
preliminary analysis, 8-83 of candidate somatic mutations were detected for each sample.
Clones with gene mutations or copy number alterations (CNAs) were detected and expanded
several years before diagnosis. In some cases, decrease in mutated clones before diagnoses
was also observed.

Leukemia is the only malignancy that developed shortly after the A-bomb, and it is widely
recognized that radiation exposure can induce leukemia. A study of leukemia morphological
classification (French-American British classification) among A-bomb survivors in 1950-
1980 revealed that chronic myeloid leukemia (CML) most frequently developed during the
period. CML is currently diagnosed based on the presence of the fusion gene BCR-ABL1.
We have conducted a preliminary study to assess whether formalin-fixed paraffin-embedded
(FFPE) samples of 3 CML autopsy cases are available for molecular analysis. We performed
pathological analysis and extracted DNA and RNA from the unstained slides. Using the
extracted DNA and RNA, we evaluated the existence of BCR-ABL1 and ABL1 mutation.

PCR /RT-PCR and pathological analyses indicated that extracted DNA and RNA from FFPE
samples are suitable for traditional molecular analysis, but CML diagnosed using
pathological criteria alone may result in misdiagnosis. A feasibility study for DNA/RNA
analysis on early developing leukemia diagnosed as CML by targeted high-throughput
sequencing is planned.

2) Radiation and Non-Cancer Effects:

e Previous studies on A-bomb survivors suggest a relationship between radiation exposure and
atherosclerotic diseases and inflammation. Recent evidence in studies involving radiation
exposure suggests that clonal hematopoiesis (CH) can cause chronic inflammation leading
to atherosclerotic diseases. To evaluate the hypothesis that CH caused by irradiation to
hematopoietic stem cells is a cause of chronic inflammation and subsequent atherosclerosis
in A-bomb survivors, we are initiating a study that analyzes stored AHS datasets relating
hematological profiles with inflammatory and atherosclerotic indicators. A program project
has recently approved following outside review and data collection has started.

e Clonal hematopoiesis (CH), potentially associated with radiation exposure and increased
risks of inflammatory diseases, has not been evaluated in animal model studies. To develop
strategies for assessments of CH linking to radiation-associated noncancer diseases,
specifically arteriosclerosis, we conducted research to establish one or more mouse models
that can test the hypothesis that CH in irradiated mice is involved in pro-inflammatory
phenotypes and can promote atherosclerosis formation. Mouse models to be developed in
this research may be useful for assessing the effects of a variety of environmental factors on
somatic mutagenesis and CH development. Preliminary experiments conducted in FY2020
indicated that, deep whole-exome sequencing (WES) fully detected somatic mutations with



variant frequency exceeding 2% (a definition of CH in humans) in mouse bone marrow cells,
and that the prevalence of CH was higher in 3-Gy whole-body irradiated mice than controls
when examined 18 months after irradiation. Both pro-inflammatory monocytes and red
blood cell distribution width (RDW) increased in the blood of irradiated mice, which is
consistent with our recent findings in the AHS. Because these blood cell phenotypes are
often observed in human populations exhibiting CH, these results validated the feasibilities
of using WES-based CH detection and determining CH-related blood cell phenotypes for
evaluating radiation-induced CH in mice as well as in humans. We have also planned
clonality assessment of monocytes accumulating in atherosclerotic plaques that are formed
in LDLR-KO mice irradiated and fed with a high-fat diet, which would be able to test the
hypothesis that CH following radiation exposure promotes atherosclerosis through clonal
accumulation of pro-inflammatory monocytes into atherosclerotic lesions. Publications;
Yoshida et al, British Journal of Haematology (2021), in press.

e Ophthalmologic examinations for our cataract study were initiated in Hiroshima and
Nagasaki in collaboration with ophthalmologists in Hiroshima and Nagasaki Universities in
April 2016. Supervision for this study is made by a cataract specialist in Kanazawa Medical
University. Ophthalmologic examinations among 1048 AHS subjects who were <15 years
of age at the time of bombings (including 115 in utero exposed subjects) were finished in
March 2020 in Hiroshima and Nagasaki. Scoring of cataract severity using photographed
images was completed by an ophthalmologist and a statistical analysis was started in
collaboration with the Statistics Department.

The analysis using a generalized estimating equation (GEE) model suggests a significant
association between posterior subcapsular opacities and radiation. However, the association
between cortical opacities and radiation was not significant.

3) Genetic Effects of Radiation:

e In utero cohort study (RPs 2-61, 18-61): The in utero cohort is small but important and
unique then prioritized the highest, as there is no other extant study of radiation risk in mid-
to-late life after in utero exposure. A paper on mortality risk was accepted by the European
Journal of Epidemiology (Sugiyama H, et al.). An elevated radiation risk for solid cancer
mortality among females was found, but among males was not. Microcephaly, low birth
weight, and loss of father were suggested to be mediators of exposure to atomic bomb
radiation on noncancer disease death and external causes of death. It is important to consider
the mediating effects of those factors.

e The most important research initiative in the Department of Molecular Biosciences genetics
program and for RERF in general is the whole genome sequencing (WGS) study focusing
on human trios consisting of atomic bomb survivors and their offspring. This is a major part
of the institutional-wide F1 umbrella program. In FY2020, statistical calculations regarding
the power estimates of detection of radiation induced SNVs, small InDels, and multi-site
mutations in F1s were conducted in collaboration with Department of Statistics. These were
based on the results from our previous animal experiments and the data published by others.
The statistical results provided the numbers of the trios needed for this project.

e To understand the effects of parental exposure on offspring, it is important to analyze the
more complex types of mutations. Until FY2019, we had investigated de novo germline
mutations (mainly base substitution and small size deletions) in the offspring born to
irradiated parents. The results were reported as a paper (Satoh et al, 2020). The purpose of
our new study is to uncover the incidence rate of the de novo mutations including complex
structural variants in mouse germline and to establish a methodology for that purpose. For



detection of the de novo mutations, we used the following methodologies: short-read NGS
(illumina), long-read NGS (Pachio and Nanopore) and optical mapping methods (Bionano
Saphyr). To characterize de novo spontaneous germline mutations efficiently, by using these
methods, we analyzed the mutation accumulation (MA) mouse lines, which has been
established by 14 years of breeding (passing more than 40 generations). We obtained
sufficient WGS data both qualitatively and quantitatively in all sequencing platforms and
got several new findings about de novo germline mutations. For instance, it has become
possible to accurately detect mutations on short tandem repeat regions, and we found that
the spontaneous incidence rate of indels is 40 times higher than previously reported our
estimate (Uchimura et al. 2015). In addition, we identified 11 de novo retrotransposon
mutations (mainly ~7 Kb LINE insertions) and at least 41 large size structural variants
including a very complex mutation consisting of a combination of a segmental duplication
(200 kb region) and its partial inversion. This incidence frequency was much higher than the
previous estimates based on the conventional methods. Using state-of-the-art technologies,
we have successfully developed several pipelines to detect various types of mutations. At
the same time, the characteristics of spontaneous mutations in mice have been becoming
clear. Our results are important for the future human trio WGS study. (Uchimura, Satoh, RP
2-13). PI; Satoh. Satoh, 2020a, 2020b, and in press.

To mechanistically understand how radiation exposure induces mutations in spermatogonia
stem cells and how their mutations transmit to the next generation, we have initiated an in
vitro culture approach to examine mouse spermatogonia cells (hereinafter GS, germline stem
cells). This year in vitro GS cell mutagenesis experiments were conducted for in vivo
transplantation studies in next year. The cultured GS cells were X-ray irradiated and
surviving cell colonies were recovered. Structural changes of the genome were analyzed by
aCGH (Macrogen/Agilent standard methods) for each 5 clones of control (unirradiated), 2-
Gy-irradiated and 4-Gy-irradiated GS cells. For the entire genomic sequencing, short-read
WGS was conducted in control and X-irradiated GS cell clones to detect radiation-induced
SNVs and small InDels and multi-site mutations. aCGH analysis revealed only one deletion
in irradiated clones which was supposed to be mediated by NHEJ. In the WGS, 4-Gy
exposed clones showed apparent 2.5 and 4 hold increase of multi-site and deletion mutations,
while SNVs and insertions showed only slight increase. Interestingly, while these InDels
detected in the unexposed controls largely derived from repeat sequence, radiation-
associated changes were largely occurred in the unique sequence, indicating the role of
NHEJ in the radiation-associated mutagenesis in GS cells. We plan transplantation of these
GS cells into male mice testes to examine the transmissibility of the individual mutations
next year (Noda, Hamasaki, Satoh and Uchimura, RP-P3-17). PI: Noda, partially supported
by MEXT grant No. 20K12179

The Atomic Bomb Casualty Commission (ABCC) conducted a study of pregnancy outcomes
of children of atomic bomb survivors, from 1948 to 1954. We have re-examined the risk of
major congenital malformations and perinatal deaths using fully reconstructed data, with the
DS02 gonadal dose and refined analytical methods. After long term discussions and
revisions in partnership with Dr. Samet J, a member of our BOC, to respond to concerns by
reviewers and contributors, the paper was endorsed by all contributors. Subsequently, the
paper was accepted by the American Journal of Epidemiology.

The analyses show that parental exposure is associated with increased risk for major
congenital malformations and perinatal deaths, but most are not statistically significant.
Although the reanalysis reinforced the results of the previous reports, the contribution of
other than genetic effects by radiation, such as socioeconomic factor, might be substantial



(Am J Epidemiol, 2020).

2. Research Projects on the Health of A-bomb Survivors Children (F1)

* 1 cohort study (RPs 4-75, 18-61): Long-term studies of the F1 cohort provide a framework
for studying germline effects of radiation exposure and contribute important data to the
largest study of its kind. After a major paper on mortality risk assessment was published in
2015, routine collection of case information is continuing. The individual doses of F1 cohort
members are being updated to DSO02R1. As residential information is essential for
ascertainment of cancer incidence through the national cancer registry system, the
information on participants in the F1 Offspring Clinical Study (FOCS) is being collected for
use.

e 1 offspring clinical study (FOCS) [RP4-10, Ohishi W, Tatsukawa Y, and Hida A]
We have almost completed the third round examination of the F1 offspring clinical study
(FOCS) that was initiated in November 2014 on a four-year cycle. 9,815 subjects
participated and participation rate during this cycle was 74.9%. The fourth round was started
in November 2018.

3. Research to Elucidate Individual Doses and Effects from the A-bomb

e The Current work in this area is primarily related to our involvement in the organ dosimetry
reevaluation project. Over this last year, a series of papers were published or in development.

Papers published or in press

Dosimetric influence of new computational phantoms(Sato, Funamoto, Paulbeck 2020) [RP18-
59]

Papers in development

Paulbeck CJ, Sato T, Funamoto S, Lee C, Griffin K, Cullings HM, Egbert SD, Endo A, Hertel
N, Bolch WE. Fetal and maternal atomic bomb survivor dosimetry using the J45 series of
pregnant female phantoms. Part 1: Analysis using DS02 exposure scenarios. [Submitted -
Radiation Environmental Biophysics]. 2020; In Development. [RP18-59] [Dos]

In this paper previous work [Radiat Res 192, 538-561 (2019) was extended using realistic
angular fluences from the DS02 system for up to nine different radiation dose components and
five shielding conditions.

Paulbeck CJ, Sato T, Funamoto S, Lee C, Griffin K, Cullings HM, Egbert SD, Endo A, Hertel
N, Bolch WE. Fetal and maternal atomic bomb survivor dosimetry using the J45 series of
pregnant female phantoms. Part 2: Considerations of variations in fetal uterine position.
[Target Journal - Radiation Environmental Biophysics]. 2020; In Development. [RP18-59]

[Dos]

In this paper, the work in Part 1 (above) was extended to include additional models of the child
both in a breach and in a transverse orientation at 15-weeks and 25-weeks post-conception.

Griffin KT, Sato T, Funamoto S, Chizhov K, Domal S, Paulbeck C, Bolch W, Cullings H, Egbert
S, Endo A, Hertel N, Lee C. Japanese pediatric and adult atomic bomb survivor dosimetry using
the J45 phantom series: comprehensive source term modelling. [Target Journal -TBD]. 2021 ;
In Development. [RP18-59] [Dos]

In this paper, in order to evaluate the potential dosimetry improvements that would arise from
the use of the new phantoms in a Dosimetry System (DS) at RERF, organ doses in the J45 series




have been calculated using the environmental fluence data for twenty generalized survivor
scenarios pulled directly from the current DS.

Completed and Ongoing work

The Department of Statistics has continued its coordination and collaboration activities in the
binational working group that is tasked with developing an improved approach to organ
dosimetry by using existing, DS02-calculated shielded radiation fields with new response
function tables calculated from new and improved computational phantoms.

As part of this effort, a white paper was developed outlining a plan for adopting the new set of
computational models of the human body (phantoms) for use with Dosimetry System DS02,
with discussion of the models currently in use, the advantages of a newer set of phantoms that
have been developed, the method for implementing the new phantoms, the anticipated cost and
justification for the replacement of the current set of phantoms with the newer set, and a
proposed timeline for implementation. [RP18-59]

As part of the preparation for implementation of the revised organ dosimetry, current DS02
FORTRAN code from the obsolete Lahey FORTRAN compiler were converted to the modern
Intel FORTRAN compiler. This code is used to integrate the response function tables generated
from the computational phantom models with the source terms and leakage files generated from
the transport model and shielding models, which apply to the individual survival data on
location, shielding, and orientation. This conversion is necessary because a much larger volume
of data from the computational model is required to implement the new dosimetry, and this
cannot easily be accommodated by the Lahey compiler without significant structural changes
to the established FORTRAN code. The conversion of existing code to Intel FORTRAN
requires fewer code changes, which primarily consist of revising native function calls. The code
revision and testing will be completed in early 2021. An additional module will be required to
apply the response function tables, but this should also be completed during 2021.

4. Projects to Release Research Results and to Collaborate with Other Scientific
Organizations

Crucial to the mission of RERF is the dissemination of results of our studies to survivors and
their children and to the international community. Toward that end we interact with local liaison
councils representing the communities of Hiroshima and Nagasaki and provide information via
public lectures and other activities. These will be described later in another section of this report.
With respect to the international community there are a number of activities. These include
seminars, workshop, participation at international scientific conferences, and international
publication of results. This year 1 workshop and 5 seminars were held at RERF presented by
national and international researchers by Zoom, and published about 40 scientific papers.

1) Collaborative Research Projects

* Ongoing international collaborative research projects

In addition to the above activities the development of national and international collaborations
is essential to help disseminate results and to enhance RERF research programs. A list of
current collaborations is provided below:

a. Partnership with the University of Washington

b. Partnership with Kurume University

c. Collaborations with the US National Cancer Institute
d. Collaborations with the University of Florida



e. Collaborations with Outside Investigators:

2)

1)

2)

3)

4)

44 Japanese Institutions
9 North American Institutions
8 European Institutions
1 Asian, Oceanian Institution

Workshop

International Workshop: ELSI workshop toward RERF future genome studies on atomic
bomb survivors and their children

Training Programs for Domestic and Overseas Specialists

From the perspective of preventing the spread of COVID-19, the “Epidemiological
Training Course for Radiation Biologists,” scheduled to be held in August 2020, was
canceled.

Due to the effects of COVID-19, acceptance of trainees from overseas through the
International Council for Health Care of Radiation-exposed (HICARE), the Nagasaki
Association for Hibakushas® Medical Care (NASHIM), and the like, was completely
canceled. Additionally, because limits were placed on people’s entering RERF premises
with a view toward preventing COVID-19 in FY2020, RERF could not fulfill an outside
request for training. Instead, educational materials, such as an RERF introductory video
and pamphlets were provided.

RERF cooperated in an International Symposium sponsored by HICARE (February 11,
2021) and sent lecturers. The symposium was held online attracting 206 participants.

RERF reviewed matters including an approach of publicly inviting overseas trainees in the
International Exchange Research Program, and posted a public invitation and the guidelines
for application on the RERF website. One person applied in FY2020, but because it was
not possible to predict the state of COVID-19, at the time of actual training, a decision was
reached in June 2020 to cancel the applicant’s training.

Public Information Programs
RERF Open House events

RERF canceled its Open House event in both Hiroshima and Nagasaki, due to the
coronavirus pandemic. That rare situation this fiscal year led RERF to think of new ways
to hold the event going forward.

Strengthening of social media-related activities

By the end of FY2020, RERF’s Facebook page had 851 followers. RERF’s English and
Japanese Twitter accounts together had surpassed 500 followers in total by the end of
FY2020. During FY2020, RERF paid particular attention to the creation of videos for
active posting on the website, Facebook page, and YouTube channel as part of our social
media work. The videos included an introduction to RERF for a workshop held by ICAN
(International Campaign to Abolish Nuclear Weapons), a video of a tour of RERF, and a
series of video remarks by directors and scientists on the 75th year after the atomic
bombings, and so on.



iii) Promotion of public relations activities targeting media

RERF planned gatherings and study sessions with the media in FY2020 to improve and
strengthen relations, given that job transfers in that work are regular occurrences, resulting
in a high degree of turnover in reporters that cover RERF as part of their beat, but such
interactions were canceled due to the coronavirus pandemic. As a result of RERF’s active
efforts to propose story ideas to the media, local media concerns produced and aired several
special and other broadcast programs about ABCC/RERF. In addition, based on RERF’s
continued efforts to fully engage with the media, the number of published articles covering
RERF in FY2020 totaled 124 through the end of the fiscal year on March 31.

Enhancement of RERF website

e During FY2020, the new homepage was regularly updated with revised information and
the section on published scientific papers reorganized for easier navigation and greater
understanding of our system of paper categorization.

e Starting in FY2018, when papers are published in scientific journals, new easy-to-follow
synopses were posted on the public website. That effort was further refined in FY2020,
with the synopses being further simplified.

e The total number of RERF website hits, or page views, between April 1, 2020, and
March 31, 2021 was 606,324, with the daily average being 1,661. The total number of
website visitors for the same period was 252,934, with the daily average 692.*

*These numbers are the result of a new system of assessment called Google Analytics,
the use of which was initiated in June 2018.

Enhancement of online news-delivery system

RERF’s email magazine system, distributed to subscribers, was enhanced during FY2020
by reducing complicated information and sometimes simply providing links to recently
published news and information on our website. The email magazine idea was used to not
only distribute the latest research results and information about RERF events and activities
but also with the aim of attracting readers to RERF as “members,” by offering a sense of
“buy-in” with respect to RERF as an organization. The total number of subscribers to our
email magazine by the end of March was 364 people.

vi) School Visit Program

The RERF School Visit Program—which is an attempt to teach radiation health effects to
school children using readily understandable language—was scheduled to continue in
FY2020 but had to be canceled due to the coronavirus pandemic.

vii) Internship (work experience) project

RERF has been accepting interns, mostly those with scientific backgrounds, for some time,
and in early FY2020 a college student from the United States applied to RERF for an
internship. Due to the coronavirus pandemic, the plan was put on hold.

viii) RERF public lecture series

RERF’s new public lecture series, initiated in 2019, targeted peace volunteer guides among
other such individuals, in partnership with external organizations such as the Hiroshima
Peace Memorial Museum. In FY2020, this program was limited because of the pandemic,
but RERF did hold two events outside of RERF at the Hiroshima Peace Memorial Museum
for groups of students who had come to Hiroshima on peace-study trips.



ixX) Science Club

RERF had plans to provide a venue for science students at junior-high and senior-high
schools to learn about RERF’s science. However, out of concern for public health during
the coronavirus pandemic, RERF canceled this plan.

Other public relations activities

As part of its public relations activities through the media, RERF held press conferences
at the time of important functions and newsworthy events, as well as when topical papers
were published, mostly through online teleconferencing apps. RERF also responded to
inquiries and requests for interviews from numerous domestic and overseas media
organizations.

With the aim of improving public understanding of our research, RERF initiated in
FY2018 a new series of paper synopses that explain research with simpler prose and
smaller word counts than used previously in our “summary explanation” series for
specialists. In FY2020, the synopses were further refined, achieving improved
understanding by the public and media of RERF’s work.

RERF had no visitors for RERF facility tours, due to its desire to protect the aging A-
bomb survivor participants in RERF studies from COVID-19, and thus had no
opportunity to train personnel to handle facility tours in English in preparation for
visitors from overseas.

By enhancing our efforts at communicating RERF’s research with the aim of increasing
transparency related to RERF research and establishment of good communication with
the public, in particular A-bomb survivors and their children, the Public-Awareness
Campaign (PAC) working group was formed in January 2019. In FY2020, several of
the PAC members led RERF’s efforts to respond to email inquiries, as well as media
requests for interviews about genomic testing and other plans at RERF and in reports
about ABCC/RERF.

RERF was not able to target small public groups of A-bomb survivors and their children
to come to RERF and speak with directors and staff about ABCC/RERF history and
research results, with the aim of achieving greater understanding about RERF, due to
the coronavirus pandemic.
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FY2020 RERF International Collaborative Activities

(Attachment 1)

I. Participation in international collaborative
activities by RERF directors and staff

members

Il. Acceptance of visitors from overseas for

briefing and training

WHO-related activity
UNSCEAR-related activity
ICRP-related activity

IAEA-related activity

Medical checkup for A-bomb
survivors residing in South
Korea-related activity

Others

2 people
6 people
3 people

1 person
None

14 people

(Hiroshima)
Visitors related to HICARE

Visitors related to RERF
(International Exchange
Research Program)

Visitors related to MEXT
Visitors related to JICA

(Nagasaki)
Visitors related to NASHIM

None
None

None
None

None

Total: 26 people

Total: 0 people

(Hiroshima 0 people, Nagasaki 0 people)

I. Participation in international collaborative activities by RERF directors and staff
members (excluding participation in international scientific meetings)

In italics: Funding Organization

1. World Health Organization (WHO)-related activity (2 people)
RERF (hereinafter, all titles represent those at time of participation)

Kazunori Kodama, Executive Director, and Misa Imaizumi, Assistant Department Chief,
Department of Clinical Studies, Nagasaki, attended The 16th WHO Radiation Emergency
Medical Preparedness and Assistance Network (REMPAN). (March 22-24, 2021, Online)

2. United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR)
-related collaborative activity (6 people)

1) National Institute of Radiological Sciences

Kotaro Ozasa, Department Chief of Epidemiology, attended the UNSCEAR domestic
committee meetings. (October 12 and December 22, 2020, Online)

2) RERF

(1) Alina Brenner, Senior Scientist, Department of Epidemiology, attended meetings as a
lead writer for UNSCEAR Epidemiological studies of Radiation and Cancer. (May 18,
June 4, July 23, 2020 and January 20, March 18 and March 31, 2021, Online)

(2) Kazunori Kodama, Executive Director, and Kotaro Ozasa, Department Chief of
Epidemiology, attended meetings of the Fukushima Follow-up Program as a former
Senior Technical Advisor and a member of the Japanese Working Group, respectively.
(July 2 and October 28, 2020, Online)

(3) Kotaro Ozasa, Department Chief of Epidemiology, attended the 67th UNSCEAR
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(4)

meetings. (November 2-6, 2020, Online)

Kotaro Ozasa, Department Chief of Epidemiology, attended meetings as a member of
the Ad Hoc Working Group on Effects and Mechanisms. (December 14, 2020, January
25, February 25, and March 23, 2021, Online)

3. ICRP (International Commission on Radiological Protection)-related activity (3 people)

)

(2)

©)

Kotaro Ozasa, Department Chief of Epidemiology, attended meetings as a member of
the ICRP Task Group 115 (Risk and Dose Assessment for Radiological Protection of
Astronauts). (July 28, 2020 and March 22, 2021, Online)

Kotaro Ozasa Department Chief of Epidemiology, attended meetings as a member of
the ICRP Task Group 91 (Dose and Dose Rate Effectiveness Factor). (July 29, 2020,
Online)

Kotaro Ozasa, Department Chief of Epidemiology, attended annual conferences as a
member of ICRP Committee 1. (August 31- September 2, 2020, Online)

4. IAEA (International Atomic Energy Agency)-related activity (1 person)

HICARE (Hiroshima International Council for Health Care of the Radiation-exposed)
collaborative activities

Kanya Hamasaki, Research Scientist, Department of Molecular Biosciences attended and
made an oral presentation at IAEA Third Research Coordination Meeting (RCM) of the
Coordinated Research Project (CRP) E35010 “Applications of Biological Dosimetry
Methods in Radiation Oncology, Nuclear Medicine, Diagnostic and Interventional
Radiology (MEDBIODOSE)” (February 12, 2021, Vienna, Austria, Onlinge).

5. Medical checkup for A-bomb survivors residing in South Korea-related activity (O person)

This activity was not done in FY2020.

6. Others (14 people)

1)

)
@)

(4)

()

(6)

Eric Grant, Associate Chief of Research, attended the “Scientific Committee 1-27 of
the National Council on Radiation Protection and Measurements (NCRP). (April 1-2,
2020, Online)

Robert Ullrich, Vice Chairman, and Eric Grant, Associate Chief of Research, attended
the Radiation Research Society Virtual Meetings. (October 18-21, 2020, USA, Online)

Robert Ullrich, Vice Chairman, Osamu Tanabe, Chief Scientist/Director of Biosample
Research Center, Alina Brenner and Hiromi Sugiyama, Senior Scientists, Department
of Epidemiology gave seminars at the Gilbert W. Beebe Webinar Series
“Commemorating the 75th Anniversary of the Atomic Bombings—Studies on
Radiation Health Effects at the Radiation Effects Research Foundation”. (November
11, 2020, USA, Online)

Kotaro Ozasa, Department Chief of Epidemiology, attended the conference of 15th
International Congress of the International Radiation Protection Association. (January
18-27, 2021, Online)

Ohtsura Niwa, Chairman, and Kazunori Kodama, Executive Director, attended the
HICARE International Symposium, “75 years since the atomic bombings, 30 years
since the establishment of HICARE and 10 years since Fukushima Daiichi nuclear
power plant accident,” as a chair of the keynote speech and a chair/panelist,
respectively. (February 11, 2021, Onlinge).

Ohtsura Niwa, Chairman, Kazunori Kodama, Executive Director, and Eric Grant,
Associate Chief of Research, attended the 2021 Fukushima Medical University
International Symposium on the Fukushima Health Management Survey (February

12



13-14, 2021, Online).

I1. Acceptance of visitors from overseas for briefing and training

International Council for Health Care of Radiation-exposed (HICARE), the Nagasaki
Association for Hibakushas’ Medical Care (NASHIM), and the like, was completely canceled
in FY2020.
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(Attachment 2)

FY2020
Joint programs between RERF and overseas researchers/research organizations
In italics: Funding Organization

1. Collaborative studies between RERF and US National Cancer Institute (NCI)

(1) Under the research contract entered into by and between RERF and the US National
Cancer Institute (NCI), in which Kotaro Ozasa, Department Chief of Epidemiology,
serves as a responsible person of the RERF side, he is working on analysis of solid
cancer incidence risks in the LSS cohort, site-specific cancer studies based on
histopathological diagnoses, and preliminary reviews for genomic analysis of thyroid
cancer.

The following papers have been published (RERF authors underlined):

Brenner AV, Sugiyama H, Preston DL, Sakata R, French B, Sadakane A, Cahoon EK,
Utada M, Mabuchi K, Ozasa K. Radiation risk of central nervous system tumors in the
Life Span Study of atomic bomb survivors, 1958-2009. Eur J Epidemiol 2020;
35(6):591-600

Grant EJ, Yamamura M, Brenner AV, Preston DL, Utada M, Sugiyama H, Sakata R,
Mabuchi K, Ozasa K. Radiation risks for the incidence of kidney, bladder and other
urinary tract cancer: 1958-2009. Radiat Res 2020 (Epub); 195:1-9

Mabuchi K, Preston DL, Brenner AV, Sugiyama H, Utada M, Sakata R, Sadakane A,
Grant EJ, French B, Cahoon EK, Ozasa K. Risk of prostate cancer incidence among
atomic bomb survivors: 1958-2009. Radiat Res 2021; 195(1):66-76

Sugiyama H, Misumi_M, Brenner AV, Grant EJ, Sakata R, Sadakane A, Utada M,
Preston DL, Mabuchi K and Ozasa K, “Radiation risk of incident colorectal cancer by
anatomical site among atomic bomb survivors: 1958-2009”, Int J Cancer 2020;
146(3):635-45

Utada M, Brenner AV, Preston DL, Cologne JB, Sakata R, Sugiyama H, Kato N, Grant
EJ, Cahoon EK, Mabuchi K, Ozasa K. Radiation risk of ovarian cancer in atomic bomb
survivors: 1958-2009. Radiat Res 2021; 195(1):60-65

(2) Ritsu Sakata, Assistant Chief, and Alina Brenner, Senior Scientist, Department of
Epidemiology, are joining with the data of tumor of the central nervous system from
RERF as a part of the pooled analysis conducted by the scientists of Radiation
Epidemiology Branch, NCI.

(3) Ritsu Sakata, Assistant Department Chief of Epidemiology, is joining with the data of
radiation-associated thyroid cancers from RERF as a part of the pooled analysis
conducted by the scientists of Radiation Epidemiology Branch, NCI.

2. Collaboration between RERF and the/Asia Cohort Consortium (ACC)

Ritsu Sakata, Assistant Department Chief of Epidemiology, is joining the collaborative
project with the ACC entitled: Tobacco smoking, alcohol drinking, body mass index and
risk of rare cancers.

3. Collaboration between RERF and Institute of Cancer Research, UK and US National Institute
of Environmental

Alina Brenner, Senior Scientist, Department of Epidemiology, is joining with
premenopausal breast cancer data from RERF as a part of the pooled analysis conducted by
Dr. Anthony Swerdlow of Institute of Cancer Research, UK, and Dr. Hazel Nichols of US
National Institute of Environmental.
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The following paper has been published (RERF authors underlined):

Schoemaker MJ, Nichols HB, Wright LB, Brook MN, Jones ME, O'Brien KM, Adami HO,
Baglietto L, Bernstein L, Bertrand KA, Boutron-Ruault MC, Chen Y, Connor AE, Dossus
L, Eliassen AH, Giles GG, Gram IT, Hankinson SE, Kaaks R, Key TJ, Kirsh VA, Kitahara
CM, Larsson SC, Linet M, Ma H, Milne RL, Ozasa K, Palmer JR, Riboli E, Rohan TE,
Sacerdote C, Sadakane A, Sund M, Tamimi RM, Trichopoulou A, Ursin G, Visvanathan K,
Weiderpass E, Willett WC, Wolk A, Zeleniuch-Jacquotte A, Sandler DP, Swerdlow AJ.
Adult weight change and premenopausal breast cancer risk: A prospective pooled analysis
of data from 628,463 women. Int J Cancer. 2020; 147(5):1306-14

4. Collaboration between RERF and University of Washington

RERF entered into a research contract with the University of Washington (Department of
Epidemiology and Department of Biostatistics), for which Richard Sposto, Department
Chief of Statistics serves as coordinator. Under this contract, RERF supports the training
and education of MS and PhD students in epidemiology and biostatistics, and conducts
collaborative research with students and their advisors. Research projects focus on analyses
of cancer incidence and mortality outcomes in the LSS, as well as the development of new
statistical methods for analyzing LSS cohort data.

The following paper has been published (RERF authors underlined):

Bockwoldt B, Sugiyama H, Tsai K, Bhatti P, Brenner AV, Hu A, Kerr K, Morenz E, French
B, Phipps A. Gastrointestinal cancer survival and radiation exposure among atomic bomb
survivors: The Life Span Study. Cancer Epidemiol Biomarkers Prev 2020 (Epub):1-19

5. RERF international collaborative studies on statistical analyses

(1) Munechika Misumi, Assistant Department Chief of Statistics, collaborated with the
investigators at Helmholtz Minchen resulted in the following publication (RERF
authors underlined):

Kaiser JC, Misumi M, Furukawa K. Biologically-based modeling of radiation risk and
biomarker prevalence for papillary thyroid cancer in Japanese a-bomb survivors 1958
- 2005. Int J Radiat Biol. 2020; 1-12.

(2) John Cologne, Senior Scientist, and Harry Cullings, Consultant, Department of
Statistics collaborated with Dr. Yong-Min Kim of Kyungpook National University in
South Korea resulted in the following publication (RERF authors underlined):

Kim YM, Cologne JB, Jang E, Lange T, Tatsukawa Y, Ohishi W, Utada M, Cullings
HM. Causal mediation analysis in nested case-control studies using conditional logistic
regression. Biometrical J. 2020; 1-21.

6. RERF international collaborative studies on radiation dosimetry.

Harry Cullings, Consultant, and Sachiyo Funamoto, Section Chief, Department of Statistics,
collaborated with an international group of dosimetry experts in work to update RERF
radiation dosimetry resulted in the following publication:

Sato T, Funamoto S, Paulbeck C, Griffin K, Lee C, Cullings HM, Egbert SD, Endo A, Hertel
N, Bolch WE. Dosimetric impact of a new computational voxel phantom series for the
Japanese atomic bomb survivors: Methodological improvements and organ dose response
functions. Radiat Res. 2020; 194(1-13).

7. RERF international collaborative studies on thyroid

Misa Imaizumi, Assistant Department Chief of Clinical Studies (Nagasaki), Waka Ohishi,
Department Chief of Clinical studies and Michiko Yamada, Division Chief of Radiology of
Department of Clinical Studies are joining with Adult Health Study data from RERF as a
part of the pooled analysis of thyroid conducted by Dr. Rodondi of University of Bern,
Switzerland (Thyroid Studies Collaboration).
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8. RERF Other

“International workshop: ELSI workshop toward RERF future genome studies on atomic
bomb survivors and their children” was held in December 10 and 11, 2020 by online
conference. We invited 6 domestic and 3 American experts of genome study ELSI. Total
participants were 78.
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THR2EE HNBEEME—R

FY2020 External Research Funds

5 . FRAS
S\ ERHERE A (BEHBENSD AEEE)
: o Number of
Name of Outside Organization Research funds (amount of funds
Grants . .
from funding organizations)
EEFEE 2 ¥1,450,000
Ministry of Health, Labour and Welfare (MHLW)
MITITBUGEAN BRZMIRES (XEHEZEREDOHILITBUEN) 10 ¥13,845,000
Japan Society for the Promotion of Science (JSPS)
[Independent administrative entity under the jurisdiction of the Ministry of Education, Culture,
Sports, Science and Technology (MEXT)]
— it AN BRMRZRES 1 ¥300,000
Japanese Society of Hematology
— B EEAN TR SEFIREES 1 ¥1,000,000
Tsuchiya Memorial Medical Foundation
EMERAREN BIINAME L 2— 1 ¥0 *
National Cancer Center
&5t Grand total 15 ¥16,595,000

)
- HEEEED,
- R EEOER EEETED,
*AEBHEELTCHARSEDOO. BAEEDE S,
Notes)
= These amounts include indirect cost.
= These amounts include subsidies allocated to collaborators.
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FI2EE NEBEESHMR—FE
FY2020 External Research Funds

HRER (EEMH
ZRMEBOBAMEHEMRUHAR BN LD AEEE) SHREE SH2EE R
HEOAARIL TL—FOF—IRIFELOEEHRE REHIZ61THHRENDEHT | Research funds Bisa A #TH PIERP Relationship to
Title of Research Name and location of entrusting outside organization Investigator(s) at RERF (amount of funds First project Last project | Related RPs RERF's miszion
Chief of research group or principal investigator in charge from funding date in FY2020 | date in FY2020
organizations)
BEE
Department of Epidemiology
1 EEREEATREZAR AR ERT — X OIS E R K AT BA - A TR A R R B 4 HRHEE ¥650,000 June 1,2020 | March 31,2021 | RP-S2-17 HARND D A DFE FHIFSE
DML OFEFH 2 BE I L7203 AR5~ D &) B H97E [23 At R HERERR S AP SE 2 3 (Collaborator) Epidemiological study of cancer
DL REINERAE A K A in Japanese population
Studies on the quality control of internationally [ SZAFZEPH FE IR N ENL S AT 57— Hiromi Sugiyama
comparable cancer registry data and on the effective PAFERIER e H— DA 2 —

EEBAEERERE
Health and Labour Sciences Research Grants (MHLW)
Promotion of Comprehensive Research Project for Cancer
Control
Tomohiro Matsuda
Section Head, Registry Section, National Cancer Registry,
Center for Cancer Registries, Center for Cancer Control
and Information Services, National Cancer Center

usage for cancer control using other statistics

2 EWNAMIFZEELEE LR O BRI TE FIZ LD A ENLBS AR 2 —  ENLR ARG A — e |BRRIBAE e 1B D7D, | April 1,2020 | March 31,2021 [ RP-A2-15 EESNOY e
VAT AL S OB TARTAAEF I 5 BAZEH (Cooperative Investigator) &SR 5372 L Epidemiological study of cancer
B FEARE R HRE WH HEK Since this person is a in Japanese population
Study of evaluation of carcinogenetic effects based ENZAFFERFEIE N ENL S AT S 57— Mai Utada cooperative
on active utilization of domestic and international 2 LA ERERT ?E’EV Z— THIUTSEE #& investigator, research
research consortia and proposal of cancer National Cancer Center funds were not
prevention guidelines Funds for Cancer Research and Related Technology allocated to her

Development
Manami Inoue
Chief, Division of Cohort Consortium Research,
Epidemiology and Prevention Group, Center for Public
Health Sciences,
National Cancer Center
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TH2EE NBEEHR—%

FY2020 External Research Funds

ERABOE A LIS RUHE MEANLOASE) | SM2EE SHERE ——
FEDSA P YN—F OF—IRIEELD T EHRE MBS ZHREDERF | Research funds I #78 BiERP Relationship {0
Title of Research Name and location of entrusting outside organization Investigator(s) at RERF (amount of funds First project [Last project date| Related RPs RERF's mission
Chief of research group or principal investigator in charge from funding date in FY2020 in FY2020
organizations)
B PREF 2 &0
Department of Clinical Studies

1 AEFEICHOI DR B OME ANV AZ B LY JEA GBS 5 BB AIF T A BN 4 %24 #E%& (Collaborator) ¥800,000 April 1,2020 | March 31,2021 RP 2-75 JRFEPHZR 2R R A
LU AT DR — L D BE 3 M VG IR & T Bt e A DRSS A T B ) SRR A P e 7 2 | BT RP 6-08 (FETE )
D= DWFSE Eﬁ%ﬁﬁ%‘ Ml 2 Michiko Yamada RP 1-15 Broad-based
Assessments and clinical application of long-term FAR P % medical research
predictability of cardiovascular risk factors in both Health and Labour Sciences Research Grants (MHLW) | groo 2 4 2 (Lifestyle disease)
individual and population levels Comprehensive Research on Life-Style Related Diseases |(Cooperative Investigator)

including Cardiovascular Diseases and Diabetes Mellitus | ~7)I| (3%
Yoshitaka Murakami Yoshimi Tatsukawa
Professor,
Graduate School of Medicine, Toho University

2 IR LD M AR R (S B 535 4 TR A A AR - B AR Je B Bl F 3 HMRRKRSE (P.I) [ERE T April 1,2020 | March 31,2021 RP 6-70 AT
DR LS B ~DIES [EFAFSE ) HE HER (Direct cost) RP 5-90 (B S ABFZE~ DI )
Identification of molecular mechanisms related to MRS Sl OHEH Noriaki Yoshida ¥1,800,000 RP-S2-15 Cancer research
development of hematological malignancies by JSPS Grant-in-Aid for Scientific Research RP 5-02 (Application to cancer research
atomic-bomb Early-Career Scientists [ Ay RP-P2-19 among A-bomb survivors)

Noriaki Yoshida (Indirect cost)
¥540,000

3 PR BHICRIE L B IR ERT T DS ) DR —fAEEE N B AR IME S e Ak HMRAERSE (P.1.) ¥300,000 April 1,2020 | March 31,2021 RP 6-70 AL
AP ) == Wrgefiges &M M H=H HER RP 5-90 (W S ABFIE~ DI )
Screening of genomic alterations in leukemia shortly Research Grant for Japanese Society of Hematology Noriaki Yoshida RP-S2-15 Cancer research
development after A-bomb radiation Noriaki Yoshida RP 5-02 (Application to cancer research

among A-bomb survivors)

4 WPHEBFEINIRIE LT A M IE 5 0 4y 195 B F R EE N AR AR B HMRAERSE (P.I.) ¥1,000,000 December 1, 2020 March 31, 2021 RP 6-70 MAAGE
HIfERT WrEEERE HHOHEH wHH HED] RP 5-90 (BRIEE DI A~DIE )
Pathological and molecular characterization of Tsuchiya Memorial Medical Foundation Noriaki Yoshida RP-S2-15 Cancer research
leukemia developed shortly after A-bomb radiation Noriaki Yoshida RP 5-02 (Application to cancer research

exposure

among A-bomb survivors)
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THREE NREEMRE—E

FY2020 External Research Funds

HRES (EEHH
RAHEBOBRLIBZATRUHR HBEMSDALE) SHEE SHEE RRE
RO TI—TDF—IRIFEBLDOEEMAESE MEIZEITHHARE DL Research funds %A B #TH EERP Relatioj:shi to
Ti le of Research Name and location of entrusting outside organization Investigator(s) at RERF (amount of funds First project |Last project date| Related RPs RERF's miszion
Chief of research group or principal investigator in charge from funding date in FY2020 in FY2020
organizations)
frEataEn
Department of Statistics
1 HIERRZEA 5 B L T ARAR R S B DA HIRTAT H AR B2 - B R JE 2 B pl 3 HMRAKSE (P.1) ELRERR 2 April 1,2020 | March 31, 2021 RP 1-75 LSS, UEfgFAA, MR

Project to investigate effects of measurement errors in - {‘23’-‘% %EHZ%J - = T (Direct cost) RP 18-59 LSS, Shielding survey and

ZEEE =M i isumi P . i
low dose range JSPS Grant-in-Aid for Scientific Research Munechika Misumi Y0 @Ejﬁi%ﬁ WESE RIZLY, AFITAEEORH dosimetry study

Early-Career Scientists kR Q%’E‘ (87’7777;]3 ) %{iﬁﬁ‘{ -
Munechika Misumi (Indirect cost) I Tuzﬁ:"g&T*ﬁtfg%ﬁzimﬁdﬂiﬁb"
Y0 With extension of the funded term, the
unexecuted amount for FY2019 (87,777yen)
was used No grant was provided for FY2020
|
2 Fused-lassoll K D IR + Rlis OHEIRIZ IS 2 WpZe AR B - B R 0F 202 B pk 32 HRRAKE (P.1) ELBER Y April 1,2020 | March 31,2021 RP 1-75 LSS
MU 27 HEEET L DR [LAERTTE (B) A BT (Direct cost) LSS
Development of a spatio-temporal risk estimation model WRRAEE LA BT Mariko Yamamura ¥2,600,000
for Hiroshima and Nagasaki exposures by Fused-lasso JSPS Grant-in-Aid for Scientific Research
Scientific Research (B) e niEE (Collaborator) fl R
Mariko Yamamura WHfE (Indirect cost)
Ritsu Sakata ¥780,000

IR R R OB G E ~OR T, Lo
WFREEEITEENTND,

The above amount includes funds allocated to the
collaborator at Hiroshima University
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ST2EE NBEEMR—EX
FY2020 External Research Funds

HRES (EEHH
RAHEBOBALIBA R VR HENMSDALE) SHEE SHEE RRE
HEDRALIL TIN—TDF—IRIFELOEERRE ERICEITEHARED LR Research funds BAsa A #TH BHERP Relatioj:shi
) g ; 3 = ; ) . . pto
Title of Research Name and location of entrusting outside organization Investigator(s) at RERF (amount of funds First project |Last project date| Related RPs RERF's mission
Chief of research group or principal investigator in charge from funding date in FY2020 in FY2020
organizations)
DFEYRFER
Department of Molecular Biosciences
1 HHROEAR B Te % B LT, ~ AR U H AR LSS - B i JE 2 B pl 3 HMRAKSE (P.) BB A April 1,2020 | March 31,2021 | RP-P3-17 |GSHHIaG R ~DORERZE FIE A
DYLERITHEIE LS RA R DHiATe [ FAEAF S (C)) [5acei-icl ! (Direct cost) Introduction of chromosome
Introduction of chromosome structural changes into WroeRERE BE S Asao Noda ¥1,300,000 structural changes by gene editing
mouse spermatogonia cells for the analysis of their JSPS Grant-in-Aid for Scientific Research 32 4>48% (Collaborator) technology
transmission to next generation Scientific Research (C) VEIRF i, [Gikca S d
Asao Noda Kanya Hamasaki (Indirect cost)
¥390,000
2 WA BRI AE A BT B Ui m i L 72 H AR B2 - BH AT 2 B e 3 HRAERSE (P.I) [EEEES April 1,2020 | March 31, 2021 RP 2-13 TEUR BRI 0D TR A R
Stk OfRAT T BRERAIBIFSE (B 2F) | WK A (Direct cost) Genetic effects of
High resolution analysis of cell lineage by using post- WroeRERE R B Arikuni Uchimura Y0 radiation exposure
ZngtiC spontaneous mutations JSPS Grant-in-Aid for Scientific Research
Grant-in-Aid for Challenging Research (Exploratory) R
Arikuni Uchimura (Indirect cost)
¥0
KIK DI A~OVHE DS CIFFER FH L LTI 4
TRICHESE, YRR OE BRI LOMRD AT HIGE, it
HEFFEORMIHILT R TRRK DT,
Engage whole work as PI and perform in Osaka University,
and all management of this funds and submission of reports,
etc are done by Osaka University
B FEHIRAE R 2 LD | A TR RE O AR BT (2005
) %A L, A2 BB = B R D 28 fHE 78 L,
With extension of the funded term, the unexecuted
amount for FY2019 (2,000,000yen) was used No grant was
provided for FY2020
3 MR BT A FTREL 32484 AMEailc i-5< H AR B2 - B i JE 2 B ple 33 HRIHHE WF9Eh 11738 DI | April 1,2020 | March 31, 2021 No RP TR R DA A7
AR B SR A2 Je SR8 B ps HH R oD B 38 IR (A) ) (Cooperative Investigator) TFFEE DR 5372 L Genetic effects of
Development of comprehensive identification of WFoeARERE MRk T — R HH Since this person is a radiation exposure
spontaneous mutations based on whole genome R B IEREE R oy A 2% Arikuni Uchimura cooperative
sequencing applicable for the assessment of low-dose JSPS Grant-in-Aid for Scientific Research investigator, research
mutagens Scientific Research (A) funds were not
Yoichi Gondo allocated to him
Professor, Department of Molecular Life Sciences,
Tokai University School of Medicine
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ST2EE NBEEMRE—FE
FY2020 External Research Funds

IR SRR AR E R ERTIE AT OMFIE R (FET
) DL THFZEAREHE LU CERFSEIT ORE R
SMIRBRFCBNTUTbID,
BB I OMRD AT H

B SRR,

As the part-time researcher of RIRBM in Hiroshima
University, this project is performed at Hiroshima
University outside working hours All management of
this funds and submission of reprots, etc are done by

Hiroshima University

BB ok
i, SRR HE ORI

HRES (EEHH
RAHEBOBALIBA R VR HENMSDALE) SH2EE SH2EE RRE
HEDRALIL TIN—TDF—IRIFELOEERRE ERICEITEHARED LR Research funds BAsa A #®THe BHERP Relatioj:shi
) - : ] i . : ] . p to
Title of Research Name and location of entrusting outside organization Investigator(s) at RERF (amount of funds First project |Last project date| Related RPs RERF's mission
Chief of research group or principal investigator in charge from funding date in FY2020 in FY2020
organizations)
SFEMFFER
Department of Molecular Biosciences
4 FH R L AR 2 Bk A HTIR (LA L ARR H AR B2 - B R JE 2 B pl 3 HMRAKSE (P..) [ELHERR 2 April 1,2020 | March 31,2021 | RP-P3-19 | BURFMCEBFHENAAT =X LD
[KFNRF21Z XA BAHE ) ot [ HAEWFZE (C) | g & (Direct cost) B &2 DT B EOBRR I Wk
Possible Roles of Oxidative Stress Response in e EE mE & Osamu Tanabe ¥2,100,000 Contribution to the elucidation of
Protection against Radiation-induced Mutagenesis and JSPS Grant-in-Aid for Scientific Research BiZe4>48% (Collaborator) mechanisms of radiation
Oncogenesis Scientific Research (C) WH HRETF T ERE) ikt oncogenesis and to the
Osamu Tanabe Yukiko Matsuda (Indirect cost) development of methods to prevent
(Dept Molecular Biosciences) ¥630,000 it
T HEH (BRERMTIEER)
Noriaki Yoshida
(Dept Clinical Studies)
5 T/ NKZEPEREE 7 /L~ A% FIV /-CRISPR/Cas13 H AR B2 - BH AT 2 B i3 HMRAERSE (P.1) [EEEEE April 1,2020 | March 31, 2021 No RP 2L
IZLDHT LR R [ FAEAFSE (C)) WH BET (Direct cost) None
New oligonucleotide therapy using CRISPR/Cas13 in WFEREE M hET Yukiko Matsuda ¥1,690,000
spinocerebe[lar ataxia model mice JSPS Grant-in-Aid for Scientific Research
Scientific Research (C) [ e e
Yukiko Matsuda (Indirect cost)
¥0




154

TIEE NMBEEHAE—E

FY2020 External Research Funds

HRER (EEMH
EREMOR LB RUHTRE BENSOASE) | SE2EE | SHEE —
RO/ TN—TOF—IXIFELOEEREE BWERICBTEMEEDLET | Research funds FA%a B #TH BS:ERP Relatioﬁshi
) : - ] = . . ] ) pto
Title of Research Name and location of entrusting outside organization Investigator(s) at RERF (amount of funds First project Last project | Related RPs RERF's mission
Chief of research group or principal investigator in charge from funding date in FY2020 | date in FY2020
organizations)
TR BT ED
Department of Information Technology
1 VATV RE U7 LA E S LA Y T A AAAIT R B 2 - BT e 28 B R HRAERE (P.1) [ERE5 S April 1,2020 | March 31, 2021 NoRP  |@2Wikzhntd &3 DR D A
S A LERRHEE (2RI 3 D58 [ FAIFIE ) INEF AT (Direct cost) XY T —HEGET DO
Study concerning the use of wireless sensing and MroEEE N fE Satoru Ono ¥1,500,000 FIEOMERIZIE, ABFZETH
machine learning by hunters to estimate the movements JSPS Grant-in-Aid for Scientific Research DRI 8 2 A TEN G
of wildlife real-time Early-Career Scientists RbE LT WOIAIC BT DB
Satoru Ono (Indirect cost) (CHERET LB R BND,
¥450,000 This research which will
examine machine-learning-based
dog's movement data
classification, will expect to
contribute to the creation of a
best-fit classification method for
medical charts and other paper
documents
2 THRZEEIC LD T ZE MR (L D7D DU A YL Aff A ACAAIT R B 2 - B AT e 28 B Rl 3 HRNMEE [EEEEE T April 1,2020 [ March 31, 2021 NoRP  |IRIBUTIEBH 3 2 EDHFFEHL
R D FEZERIIF 5 [ JFEARHTZE (B) ) (Collaborator) (Direct cost) M CHHRNRERT —%
Practical Study on Wireless Neural Network for IR FE RIE BN N B ¥50,000 DIFEAREE T Har T
Strengthening Urban Space by Informatic Space PNUON IRy Satoru Ono TAVAN AT AOREUAR
JSPS Grant-in-Aid for Scientific Research R g DI Jn OIS,
Scientific Research (B) (Indirect cost)
Shunsuke Saruwatari ¥15,000 Versatile knowledge will be

Associate Professor, Osaka University

gained that is related to
constructing a content-
management system able to
effectively share voluminous
data between multiple research
centers that span a large area
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FH2EE FAREF—EXR
FY2020 Special Funds

4

. N AE
B LRI A T N ﬁ;ﬁ f A ﬁt‘%fan-l- di
Name of Funding Agency umber o mount of T'unding
Funds Total

EEFHEE 2 ¥24,566,597

Ministry of Health, Labour and Welfare (MHLW)

KEEILHAABZEFT (NCI) 2255 1 ¥6,853,083

U.S. National Cancer Institute (NCI) Contract

LR 1 ¥13,731,928

Hiroshima Prefecture

RIGE 1 ¥8,713,000

Nagasaki Prefecture

#&Et  Grand total 5 ¥53,864,608

)

MRS,

- ARDEEOESEES .

Notes)
* These amounts include indirect cost.
* These amounts may include subsidies allocated to collaborators.
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FY2020 Special Funds

FREAARD 4 T & PR OB % AL >
FEDEA =T DF =7 TS D BB WHHCBT 580 | HOARE | A “TH — Bt
Title of Research Name and location of entrusting outside WFge8 o4 i Amount of Funds | Initiation | Termination Related RPs Relationship to
organization/Chief of research group or principal |  Investigator(s) at RERF from Funding Date Date RERF's mission
investigator in charge Agencies
T RRZEB A ORI B 2025 | BT - J7 SORPERRAIIZE R Al | ArsEo s ¥22,692,597 April 1, March 31, | RP 6-15 U I 55— IR g AL
R B (Collaborative Investigators) 2020 2021 RP 2-20 BEENEFE ORME FIRA
Epidemiological Study on Health Effects among | AFZTIREKE KA FlR Ka  Fafk Long term follow-up
Radiation Workers PSEATBOE N T BB GERR 2 B 782 Waka Ohishi epidemiological study on
BRAFEWIIEET I8 B SR, 1k emergency workers of TEPCO,
L e N e Fukushima 1F Nuclear Power
Research Grant for Clinical Studies of Work-Related Plant accident.
Illness (MHLW)
Toshiteru Okubo
Director, Research Center for Prevention from
Radiation Hazards of Workers, National Institute of
Iccupational Safety and Health, Japan Organization of]|
Occupational Health and Safety
JFIBRRE O MBI O L OVERICE | IR - Tt SRt ¥1,874,000  [December 15, March 31, JE SRR O AR R O PRAE
Y/ N KE (Contractor) 2020 2021 KO
Research Program on preservation and use of the] MHLW Entrustment N OKE Preservation and use of the A-
A-bomb survivors' biosamples Ohtsura Niwa Ohtsura Niwa bomb survivors' biosamples
TR IRE D T — 7 DI KRS /70 (NCD 527 TR WHERE | Augstl, | Juy3l, | RPI-75 7R Do DI,
Updated cancer incidence data in the atomic- KEA Y —F > R RF (Program Director) (Direct cost) 2019 2021 RP 18-61 LSS, JaAHERE .
bomb survivors. KEE LA A ZET INE - SERRB ¥4,568,723 RP 3-94 F 4[]
NCIEZH  75N91019P00167 Kotaro Ozasa RP 1-06 Epidemiological study of cancer,
TAERZEE  NME SEKER R B IR #Y RP 4-07 LSS, in utero, and
U.S. National Cancer Institute (NCI) Contract (Project Managers) (Indirect cost) RP 5-08 F, populations
National Cancer Institute, Bethesda, Maryland, TV I b ¥2,284,360 RP 6-10
USA Eric J. Grant RP-S5-19
NCI Contract 75N91019P00167 VF¥— R AKRA R RP-S2-20
Kotaro Ozasa Richard Sposto
IR AR F PNCTRE S S TRt ¥13,731,928 April 1, March 31, | RP18-61 3 o DFE RS,
Cancer Registry Promotional Project S KA (Contractor) 2020 2021 RP29-60 LSS, Mg
Hiroshima Prefecture PP OKE RPs18-61& F14£[H
Ohtsura Niwa Ohtsura Niwa 29-60Ff /&£ | Epidemiological study of cancer,
LSS, in utero, and
F1 populations
MR AN A XSGR - A3 [ i SRt ¥8,713,000 April 1, March 31, | RPI18-61 YT 5N
Nagasaki Prefecture Cancer Registry Program | F1J K& (Contractor) 2020 2021 RP29-60 LSS, MaAHdEE .
Nagasaki Prefecture B OKE RPs18-61& F14£[H
Ohtsura Niwa Ohtsura Niwa 29-60ff)&= | Epidemiological study of cancer,
LSS, in utero, and
F1 populations




I1. Operation and management of RERF
1. Research Resource Center

The Research Resource Center (RRC) is envisioned to be a core component of RERF's
infrastructure. The successful implementation and execution of the RRC is a necessary
component to advance RERF’s strategic plans.

The RRC’s mission is 3-fold. The mission includes:

1. Protect, index, and integrate RERF's research assets. These include data, biosample
inventories, paper records, artifacts, manuscripts, datasets and programming scripts,
as well as other historically important articles. Access to research data will be made
through a web portal with clear accessibility rules that protect the privacy of our
subjects.

2. Enhance RERF’s ability to perform research by integrating all data and biosample
inventories. Tools for data visualization, data assembly, and analysis will simplify
and standardize access, and facilitate research.

3. Provide an administrative framework to use and share RERF resources and facilitate
contracts and grants via a new office (Office of Collaborative Research).

Activities over the past year include the hiring of a new chief of ITD (and two new
programmers), a MEXT grant application in collaboration with RIRBM, meetings of the
“Subcommittee for Drafting Guidelines of the Establishment of the RRC”, significant
progress by the Inventory and Digitization subcommittees, and bi-weekly Technical Team
meetings by Dr. Grant and key personnel from ITD. Another important activity was the
completion of a pilot project to scope the effort involved to scan all of the medical records
housed in the Clinical Studies department in Hiroshima. The pilot project estimated that there
were 10,000,000 sheets of paper contained in the medical charts. The vendors concluded that
digitizing all of the materials in the medical charts would cost roughly $5M dollars. A 25-
member team could complete the job in 3 years. A pilot project using the Gen3 Data Commons
software platform developed by the University of Chicago and presented to RERF by Dr.
Robert Grossman was initiated. An intern from the University of Texas Medical Center was
recruited and scheduled to travel to Chicago for training and then to Hiroshima to spend the
summer working on site. Unfortunately, the COVID pandemic blocked his trip. The intern
worked remotely on the project until January 2021 and a decision needs to be made whether to
continue the pilot project.

2. Review on the relocation of the Hiroshima Laboratory

Up to now, we have considered the proposal for RERF Hiroshima Laboratory’s relocation to
the Hiroshima Comprehensive Health Center. Nevertheless, Hiroshima University’s Kasumi
Campus was newly added as a candidate relocation site. Therefore, we will consider two
candidate relocation sites in the future.

3. Introduction of an attendance and work management system

Following the enforcement of the work-style reform law enacted in June 2018, RERF began
procedures to procure an attendance and work management system with the primary goal of
monitoring employee work hours objectively. Based on a previous unsuccessful
comprehensive evaluation bidding, the specifications were narrowed down to a necessary
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minimum. Team Spirit Inc won the tender as a result of an open tendering held in February
2021. Therefore, a contract was signed with them to introduce the attendance and work
management system.

4. Facility upgrades

(1) Facility upgrades to the Hiroshima Laboratory

The air conditioners that had been markedly deteriorated and had failed repeatedly were
replaced. Since the production of R22 refrigerant ended in December 2019, it was expected
that maintenance would become difficult in the event of failure, making it necessary to
replace the air conditioners as soon as possible. In FY2020, the air conditioners were replaced
in Units C, D, E, H, and I (construction cost: 17,490,000 yen), completing the three-year
project to replace the air conditioners in the Hiroshima Laboratory.

In addition, the access control system in the Departments of Clinical Studies, Epidemiology,
and Information Technology, and the RI facility to protect personal information had been in
place for 14 years, and the IC card reader terminals were no longer eligible for maintenance,
so the system was upgraded (construction cost: 8,369,000yen).

The above two projects were funded by FY2020 subsidy for the maintenance of health and
hygiene facilities from the Ministry of Health, Labour and Welfare (39,807,000 yen).

(2) Facility upgrades to the Nagasaki Laboratory

As a measure to prevent incidents and accidents among the aging study participants and to
ensure the safety of wheelchair users, tiles were replaced on the entrance slope, additional
handrails were installed in the walkways at the Nursing Section, and the two entrance doors
at the Nursing Section and one entrance door at the Division of Radiology were changed
from single swing doors to sliding doors (construction cost: 1,768,000 yen).

In addition, the access control system for the Department of Epidemiology and server room,
which was installed at the same time as the Hiroshima Laboratory, was upgraded
(construction cost: 3,850,000 yen).

5. Reuvision of the rules and regulations

The following regulations were revised to enhance this public interest incorporated
foundation’s operational framework:

» Work-Related Ethics Regulations for Employees [Effective date: April 1, 2020]
Provisions were added to have the ethics supervisor review the justification for the amounts
of remuneration paid by the interested parties.

» Supplementary Regulations Concerning Application of Accounting Regulations [Effective
date: April 1, 2020]
A revision was made to the amount of office expenses that can be handled as petty cash;
and provisions for purchases of goods over the internet were added.

» Guidelines for Purchase of Goods [Effective date: April 1, 2020]
Regarding the determination of target tender prices, revisions were made in a manner to be
consistent with and reflect laws and regulations and the actual situations.

» Regulations Regarding Management of Conflict of Interest [Effective date: April 1, 2020]
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These regulations were revised to require that economic interests and the likes obtained
from outside corporations and other entities be reported and reviewed for all research
activities, not only for research that requires reporting of conflicts of interest.

Regulations Concerning Prevention of and Response to Improper Use of Research Funds
[Effective date: April 1, 2020]

Regulations Concerning Prevention of and Response to Research Misconduct [Effective
date: April 1, 2020]

To comply with the national guidelines, independent regulations respectively were
established for "misuse of research funds" and "misconduct related to research activities."

Detailed Regulations on Handling of Personal Information [Effective date: June 1, 2020]
Detailed provisions on the safety management of information systems and the proper
management and handling of personal information stored at RERF were stipulated.

Administrative Procedures for the Travel Expenses of Research Study Participants
[Effective date: July 1, 2020]

The criteria for the payment of transportation expenses for research study participants who
take a taxi to visit the Foundation were clarified. In addition, special measures for the
prevention of new coronavirus infection were stipulated.

Regulations Concerning Handling of Donations [Effective date: Oct. 20, 2020]

As a result of our investigation to be re-certified as a tax-deductible corporation, we found
that our financial situation and past donations did not meet the requirements for such a
corporation. Therefore, provisions regarding preferential tax treatment have been deleted
from these regulations.

Guidelines for Animal Experiments, Regulations for Experimental Animal Care
Committee and Procedures for the Care, and Maintenance of Experimental Animals
[Effective date: January 22, 2021]

The Experimental Animal Care Committee conducted a comprehensive review of the
guidelines, regulations, and procedures on the occasion of the establishment of
Experimental Animal Care Room in 2019.

Guidelines Concerning Administrative Procedures for Remuneration for Councilors,
Auditors and Scientific Advisors [Effective date: February 8, 2021]

The procedures for payment of remuneration to Councilors, Auditors, and Scientific
Advisors were clarified and the provisions to deal with special situations were added.

Guidelines for Use of Corporate Card [Effective date: March 1, 2021]
These guidelines were revised to make the use of the corporate card (a credit card for which
RERF as a juristic person contracts) more efficient and exact.
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Appended documents to FY2020 report of activities

There were no items considered to be important matters for supplementing the
contents of the FY2020 report of activities.
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