FY?2015 Report of Activities

Introduction

Epidemiologic data on mortality and cancer incidence among A-bomb survivors (the Life
Span Study [LSS], the in utero study) and their children (the F; 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, long high-quality follow-up, and comprehensive data on 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. We are also staging 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 the health risks. These three components within the RERF
research program provide a unique and important integrative approach into epidemiological,
clinical, biological, and mechanistic aspects of human radiation risk. Such integrated
opportunities are unique to RERF and make essential that the best science possible is
conducted.

I. Report of Major Activities
1. Research Projects Examining A-Bomb Survivors Health
(1) Radiation research based on the LSS, in utero, and AHS cohorts

1) Radiation and Cancer Risks

An increased incidence of cancer is recognized as the primary risk. A summary of some of the
activities that focus on providing information related to risks and characterization of potential
mechanisms involved in radiation related cancer is provided below:

* Updated cancer incidence: Periodic reporting on the radiation risks of cancer incidence is
an important task. A comprehensive analysis to update radiation risk estimates for cancer
incidence through 2009 has been completed using updated individual doses and
information of lifestyle factors such as smoking in collaboration with the US National
Cancer Institute and a paper on all solid cancer was submitted for internal review. A
number of papers on individual tumor sites will follow. All of these papers focus on the
shape of the dose-response curves, low-dose risk, and risks as a function of age at
exposure.

» Site-specific cancer studies with histological reviews in the LSS cohort: RERF has a long
history of performing joint studies in collaboration with the US National Cancer Institute.
These studies attempt to study specific cancers in detail. We currently have a number of
studies active. Since breast cancer is one of the most radiosensitive tumor sites, we aim to
learn more about its radiation pathogenesis. We identified 1,615 histologically confirmed
female breast cancer cases. Among them, 1330 cases were available for
immunohistochemical staining of ‘intrinsic subtypes’ with respect to estrogen and



progesterone receptors and HER?2 and the diagnosis of subtypes has almost completed. In
a nested case-control study of postmenopausal breast cancer, we have explored the joint
effects of radiation exposure and endogenous hormone levels. Data are also being
analyzed collaboratively in pooled studies of breast cancer and serum hormone biomarker
levels at Oxford University and of premenopausal breast cancer and selected lifestyle
factors at the Institute of Cancer Research, UK.

In utero cohort study: Those exposed in utero comprise a small but important cohort for
the effects of radiation exposure. These data are unique, as there is no other extant study
of radiation risk in mid-to-late life after in utero exposure. An analysis of cancer as well as
non-cancer mortality risks for 1950-2008 has recently been completed.

Hepatocellular Carcinoma: Studies investigating the pathogenesis of radiation-associated
HCC are also underway. Studies to date are identifying measured markers that form
clusters of chronic inflammation, insulin resistance, and liver fibrosis, and by examining
possible radiation-HCC mediation by HBV in collaboration with the Statistics
Department.

2) Radiation and Risks of Circulatory Disease

While studies of cancer risks has been the main focus of studies at RERF it has been more
recently recognized that significant risks for non-cancer effects may also exist. Risks of
cardiovascular disease have been of particular interest and a few of the ongoing studies are
described below:

Dose Response: Partly because of our recent publication (Shimizu et al, 2010) on
radiation dose and heart diseases through 2003, great interest is being shown in the
radiation risk of cardiovascular diseases. A paper on detailed analysis of mortality risk and
dose response of heart disease subtypes in separate observation periods from 1950 to 2008
was submitted to the internal review in collaboration with the Cardiovascular Disease
Research Cluster and Department of Clinical Studies. A linear dose response was
significant for valvular heart disease, hypertensive heart disease, and heart failure, but no
models were significant for ischemic heart disease.

Pathogenesis of heart disease: Although the LSS study and other studies in the literature
have recently identified radiation risks for circulatory diseases at low-to-moderate doses,
the etiological and pathogenic pathways are not well characterized. We have recently
started data analysis examining physiological indices of arteriosclerosis and potential
related biomarkers in the AHS. The LSS and certain other studies have suggested that
heart failure and valvular disease, in addition to ischemic disease, are associated with
radiation exposure. We are continuing our studies to obtain early indicators of these types
of disease, using echocardiography and relevant biomarkers to confirm and elucidate these
disease risks in the AHS. To help further understand the pathogenesis of radiation
associated heart disease we have conducted studies on the significance of premature
ventricular contractions by electrocardiography (Ann Noninvasive Electrocardiol, 2015
[Epub ahead of print]). New studies on radiation dose and atrial fibrillation (Af), which
induces irregular heart rhythm have recently begun.

Diabetes and dyslipidemia: Diabetes and dyslipidemia are major risk factors for
cardiovascular disease (CVD) and Chronic Kidney Disease (CKD), but the effects of
radiation on those conditions are unclear. In this regard recent large-scale cohort studies of



childhood cancer survivors revealed late effects on diabetes and dyslipidemia. Because of
this we have initiated studies to examine the dose response for the development of
diabetes in Hiroshima and Nagasaki and to evaluate whether the radiation dose response
for diabetes is modified by city and age at the timing of A-bomb.

Co-morbidity and non-cancer diseases: Influences of co-morbidity from cancer and
various non-cancer diseases on risks of mortality after radiation exposure are being
examined in collaboration with Kurume University. Radiation risk of mortality of
circulatory disease increased with co-morbidity of cancer, but did not increase with other
major disease classes.

3) Other Non-Cancer Risks

In addition to cardiovascular disease the risks of other non-cancer diseases are also being
studied:

Ophthalmologic studies among AHS subjects: 1) Cataracts: The risks for the development
of cataracts following radiation exposure are well known, however risks at low doses
need to be examined in more detail. As a result we have initiated a new study on the dose
response for cataractogenesis. To date we have conducted a training session by cataract
specialists on how to observe and record findings and how to take retro-illumination
(RIL) images with a RIL type camera for ophthalmologists and staff of the Clinical
Studies Department in Hiroshima and Nagasaki. We started ophthalmologic examinations
preliminarily in Nagasaki in November 2015. 2) Macular degeneration: This year we
published a paper demonstrating no association of radiation exposure with the prevalence
of age-related macular degeneration (AMD) among AHS subjects (Invest Ophth Vis Sci,
2015; 56: 5401-6).

Thyroid function: Analyses of radiation effects on thyroid dysfunction and autoimmune
diseases in the AHS subjects exposed at younger ages has recently been completed and a
publication is expected in 2016.

Cognitive function: It is well known that in utero exposure can lead to effects on cognitive
function in childhood. However, effects of radiation on late life cognitive function as a
function of age following exposure during childhood or as adults has not been adequately
studied. A program examining late life cognitive function has been underway at RERF
over the last several years. In 2015 RERF scientists published two papers on the effects of
demographic factors and radiation on the age trend of cognitive function between 1992
and 2011 among subjects exposed at > 13 years of age (J Neurol Sci, 2015; 351: 115-9;
Am J Med, 2015 [Epub ahead of print]).

4) Activities to Enhance Ongoing and Future Analysis:

Establishing a strong infrastructure is essential to conduct high quality studies. Some of the
most significant activities are described below:

Mortality surveillance: Mortality follow-up for all cohorts will continue and the data will
be completed through 2012. Archiving early-time materials will be continued.

LSS mail survey: The results of the new LSS mail survey will be summarized. A paper
about whether medical radiation exposures are a confounding variable for LSS risk
estimates will be published.



e Hiroshima and Nagasaki tumor/tissue registries: Case collection on population-based
cancer registries will be completed through 2014 in both Hiroshima and Nagasaki. The
dataset of cancer incidence through 2011 will be biennially updated in 2016 on the LSS,
in utero, and F; cohorts. The data will regularly be reported to the Monitoring of Cancer
Incidence in Japan (MCIJ) and cooperative studies with the National Cancer Center of
Japan are also being conducted. Analyses of the prefectural data of Hiroshima and Nagasaki
will be conducted. RERF needs to adapt to the new national cancer registry system.

e Pathology studies: The indexing of specimens of formalin-fixed paraffin-embedded
tissues within a new database is continuing. The system to preserve surgically resected
materials from the A-bomb survivors will be organized with community hospitals in
Hiroshima and Nagasaki. These activities will be performed in cooperation with the
RERF Biosample Center of RERF.

* Biosample Center (Research Resource Center): Procedures for storing biosamples and
managing biosample information at ABCC/RERF have, until now, been largely dependent
on individual research departments. To preserve these precious biosamples, which include
human blood, urine, pathological specimens, and teeth, in good condition over the long
term, and to promote further research utilizing such samples, it was crucial to centralize
their management and create a database for sample information. In April 2013, the
Biosample Center (hereinafter referred to as “the Center”) was established to undertake
this work. With the goal of clarifying radiation effects on disease and on biological and
molecular changes among A-bomb survivors and their children, the Center is centralizing
sample management, arranging appropriate storage for quality control, and ensuring
effective use of this invaluable material, donated by A-bomb survivors, their children, and
spouses. To achieve these objectives, biosamples and sample data previously stored in
various departments are being moved to the Center, and samples collected in the future
will also be handled and stored there with newly manualized preparation methods. In
addition, sample information will be stored in an RERF database for centralized
management to take full advantage of these biosamples, the ultimate goal. This database is
to link to clinical and epidemiologic databases. This linked system will constitute the
Research Resource Center. The 60 deep freezers and 29 liquid nitrogen tanks used for
storage of biosamples are currently installed in Unit G of the Hiroshima Laboratory.
Because they had been filled to capacity, securing space for the biosamples became a task
of the highest priority. To solve the space issue, in August of 2015, we introduced a
robotic deep-freezer biorepository system in Hiroshima to accommodate and effectively
manage future samples, in addition to the 780,000 existing samples. The robotic
biorepository system became operational on a trial basis in January 2016. Introduction of
a robotic biorepository at Nagasaki Laboratory is also planned in the future.

(2) Activities for promotion of the health and welfare of study participants

The Adult Health Study (AHS) and the F; clinical study contribute to the promotion of the
health and welfare of the A-bomb survivors and their children through regular health
examinations and health consultation via telephone contacts or home visits. At the health
examinations, physicians provide guidance for disease prevention to study participants, report
examination results to their attending physicians, or refer them to medical institutions when
more detailed examination or treatment is necessary. Continued support activities provided
on occasions other than such medical examinations include health consultation by public



health nurses, assistance for the elderly or physically challenged in their hospital visits, advice
on application procedures involving government allowances for A-bomb survivors, and
provision of information regarding governmental consultation services related to welfare
benefits. In addition, educational brochures for health promotion are distributed to study
participants on a regular basis.

(3) Research on biological mechanisms related to health effects from radiation among A-

bomb survivors

Crucial to the understanding of risks and facilitate our focus on the health of A-Bomb
Survivors are focused mechanistic studies.

In utero studies: In addition to the study of the in utero cohort an experimental program
has been examining effects in a mouse model to help elucidate mechanisms involved in
cancer risks. Currently there is no evidence for an increased risk for leukemia and
lymphoma following in utero exposure while a clear increased risk has been observed in
childhood, but some data suggest an increased risk for some solid cancers. It is
hypothesized that time of exposure post-conception is a major factor. These data indicate
different translocation frequencies in adult mouse thyroid cells when compared between
early and late post conception irradiation. Radiation results in a clear increase in
aberration frequencies following irradiation of adult thyroid cells. However, there are no
chromosome aberrations in thyroid cell in newborns following exposure at early times
post-conception while irradiation at later times post-conception results in an increase. In
hematopoietic cells, there is an increase in aberration frequency following irradiation of
mice older than 6 weeks of age. However, there is no such increase observed following in
utero irradiation or in mice exposed prior to 6 weeks of age. These data have important
implications with respect to cancer risks following in utero exposure and studies are
underway to determine the mechanisms and their relation to risks in humans.

Genomic study of thyroid cancer: Somatic mutations/genetic alterations that increase
susceptibility to radiation-induced thyroid cancer and improve our understanding of
radiation-induced carcinogenesis are of great interest because thyroid cancer has been the
key disease risk for both Chernobyl and Fukushima. Therefore, a genomic study of
papillary adenocarcinoma of the thyroid is being planned in collaboration with the US
National Cancer Institute and RIKEN of Japan. As DNA/RNA extracted from old
formalin-fixed paraffin-embedded tissue samples creates challenges for sequencing due to
fragmentation, we are currently investigating the most efficient methods to extract
DNA/RNA.

Animal Models of cardiovascular disease: The symptoms related to stroke in irradiated
spontaneously hypertensive stroke prone rat (SHRSP), even at 0.25 Gy, were significantly
earlier than that of the control, and lifespan was significantly shortened with increasing
dose. Pathological findings such as fibrosis and inflammation in cardiac muscles,
increased systolic blood pressure level, and retardation of body weight increase were
significantly associated with radiation doses. (Takahashi, RP 1-11).

Immune function in A-bomb survivors: Age- and radiation-related changes in different
subtypes of circulating hematopoietic stem and progenitor cells (HSPCs) were evaluated
in 231 Hiroshima A-bomb survivors. Many years after radiation exposure and with
advancing age, the number and function of HSPCs in living survivors as a whole appear to
have recovered to normal levels.



Radiation effects on metabolism: Changes in metabolism can have significant impact on
the pathogenesis of a number of disease processes. Interaction effects were found between
radiation dose and metabolic indicators (hemoglobin Alc and fatty liver disease) on B-cell
and NK-cell percentages among A-bomb survivors, supporting the hypothesis that the
long-term effects of radiation exposure on lymphocyte subsets may be modified by
metabolic status.

2. Research Projects on the Health of A-Bomb Survivors Children (F;)

(1) F1 mortality study and F; clinical study

An important question for understanding of risks following the atomic bombings, and
exposure to radiation in general, is whether there are transgenerational effects that could result
in an increased cancer or non-cancer risk in the children of survivors (F;). Studies of these F;
offspring include clinical studies, epidemiological studies, and basic science.

Clinical exams: In 2015 we have almost completed the second round examination of the
longitudinal F; offspring clinical study (FOCS) cohort that begun in November 2010 on a
four-year cycle, and established a participation rate of 78.5% (10,377 subjects).

Analysis: Using data available from earlier clinical examines we have conducted
preliminary tabulation of the prevalence and incidence of individual multifactorial disease
outcomes among participants during the first three years of the four-year second round, in
preparation for future analysis plan

(2) Activities for promotion of health and welfare of F; study participants

These activities are similar to the ones outlined for AHS study participants in Section 1.(2).

(3) Research on biological mechanisms related to the health of A-bomb survivors’

children

Epidemiological F; cohort study: Long-term studies of the F; cohort provide a framework
for studying germline effects of radiation exposure and provide unique data as the only
study with such data. In this regard a paper on cancer and non-cancer mortality risks
during 1946-2009 was published (Grant, et al. Lancet Oncol 2015; 16:1326-23). This
study found no significant increase in risks for cancer or non-cancer diseases in the F1
population. An additional paper describing the results from the F; Mail Survey was
recently submitted to an international journal.

Molecular studies in an experimental system: To fully understand potential risks
associated with transgenerational effects requires state-of-the-art molecular techniques to
define effects in the genome. The first foray into such studies involved studies in
experimental systems. We have recently completed mouse Comparative Genomic
Hybridization studies (CGH) to identify potential genomic alterations and determine the
parental origin of the mutations. The results indicated that the mean response to
transgenerational effects of radiation is far lower than expected.

* Analysis of F1 individuals: Previous studies over several decades have found no increase

in transgenerational mutations. However, the techniques used in the past were not sensitive
enough to rule out potential effects. Newer molecular techniques are now available to be
able to definitively examine the whole genome and once and for all determine whether or
not there are effects of radiation on the rate of mutations in F1 individuals. Initial studies



used the CGH approach to examine 667 DNA samples from offspring of A-bomb
survivors and their parents using high-density microarrays with 1.4 million probes. We
have identified 6 de novo deletion mutations and 6 duplication mutations and determined
the parental origin of 6 deletions and 4 duplications by haplotyping of each mutated
chromosome. Additional haplotypings are currently underway on remaining duplication
mutations. Additional studies are focusing on specific mechanistic pathways involved.

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

Fundamental to all of the RERF studies is well defined dosimetry. This is an ongoing process
as new information is obtained and new techniques become available.

(1) Investigation of conditions required for dose estimates including survivor location,

shielding effects and organ dosimetry

Mapping of survivor locations: Members of the RERF Statistics and Epidemiology
Department have revised location estimates for individual survivors resulting from recent
map work by the Master File Section, revised and improved input data on terrain shielding
at those new locations, and the resulting changes in survivors’ DS02 dose estimates.

Rain exposure: A paper was co-authored by members of the RERF Statistics and
Epidemiology Department on the analysis of acute radiation effects data in relation to
reported exposure to rain after the atomic bombings. These studies reported no significant
effect of rain exposure with respect to acute radiation effects.

Residual radiation: An important question with respect to risks is the contribution of
residual radiation. In this regard, we have continued intramural work and extramural
collaboration in dosimetry, including evaluating potential dose contamination from
residual radiation.

Statistical errors in dose estimation: This is an active and ongoing program. This year we
have continued active collaboration with several teams of external investigators on
statistical methods for dealing with errors in dose estimation, which resulted in a new
manuscript.

Biological dosimetry; Biological dosimetry examining chromosome aberrations and
changes in teeth can potentially provide important data to enhance our current dose
estimates. In this regard we have recently completed fluorescent in situ hybridization
(FISH) analysis in A-bomb survivors. A wide scatter of individual translocation
frequencies against physical dose was observed as seen in the previous solid Giemsa
staining study. In addition, a total of 298 molars donated by 228 Hiroshima AHS
participants and 26 molars donated by 25 Nagasaki A-bomb survivors have been measured
by ESR. These combined data offer the opportunity to provide additional information that
will facilitate analysis of dose effects.

Neutron doses: The effect of neutrons on dosimetry remains an issue. We are currently
doing a new study of the effect on model fit of varying the neutron multiplier in weighted
doses, for risk of solid cancer incidence and mortality, as a measure of the information
contained in RERF data on the relative biological effectiveness of neutrons.

Organ dosimetry: Current organ dosimetry is out of date and not adequate to provide
reliable estimate of organ doses over a wide range of ages of survivors including those



exposed in utero. To begin to approach this issue we held two binational workshops on
developing plans for improved calculation of organ doses by dosimetry system DS02.

(2) Research support systems and statistical methodology needed for risk analyses of
atomic-bomb radiation

e The Statistics Department continued its primary role of providing high-quality statistical
consulting and oversight on the research projects conducted at RERF. That involved
design and statistical power considerations and culminate with the analysis and
interpretation of the data.

e In seeking methods for improved risk estimation, we are developing and evaluating a
semi-parametric method of risk regression that more appropriately estimates the slope and
standard errors of excess relative risk at low doses. We published a paper on non-
parametric smoothing methods for dose-response estimation at low doses in 2015.

e We are continuing to gain expertise in adapting and developing analysis methods for
bioinformatics and high-dimensional data, such as DNA or RNA sequence data,
transcriptomics, epigenetic data and integral immune-function scores.

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, workshops, participation at international scientific
conferences, and international publication of results. This year 12 seminars were held at
RERF presented by international visitors to RERF, 3 workshops (see below) which included
both Japanese and international participants were also held, the scientists at RERF
participated in more than 15 international conferences, and published more than 80 scientific
papers.

(1) Collaborative research projects

i) Epidemiologic study on emergency workers at TEPCO Fukushima #1 Nuclear Power
Plant

MHLW publicly invited a research plan for epidemiologic study on emergency workers at
TEPCO Fukushima #1 Nuclear Power Plant in August 2014 and a proposed plan from
RERF was officially adopted in October 2014. In FY2014, as a pilot study, an interview
and health check-up study was conducted on about 500 subjects who are currently living
in Fukushima Prefecture. In the four years starting with FY2015, a full scale study was
launched and conducted to establish a life-long cohort group targeting the entire
emergency workers of about 19000, who have already spread out throughout the entire
country. We need to establish over 60 focal study points to keep touch with members of
the cohort for life-long span and a coordination office in RERF Hiroshima Laboratory.



i) Research project on radiation-related immunity and aging under contract with the U.S.

National Institute of Allergy and Infectious Diseases (NIAID)

To define the effects of ionizing radiation on immunological function and aging and
elucidate underlying mechanisms, RERF initiated in September 2009 a five-year
collaborative study with four Japanese and five U.S. institutions under a research contract
with NIAID. This study aims to provide a wealth of fundamental biologic information on
the impact of radiation on immunosenescence and other health effects. The contract was
extended so that during FY2015 (which encompasses portions of the sixth and seventh
years of the contract) analyses and papers can be produced.

iii) Other 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 Kurume University
b. Collaborations with the US National Cancer Institute
c. Collaborations with Outside Investigators:

45 Japanese Institutions

22 North American Institutions

12 European Institutions

6 Asian Institutions

(2) Workshops

a. RERF Workshop: Storage and Use of Biosamples
b. RERF Working Group on Revised Organ Dosimetry
c. Joint U.S.-Japan Organ Dose Working Group

5. Training Programs for Domestic and Overseas Specialists

1)

2)

3)

4)

A “Training course for biologists: Let us learn more about epidemiology” was held to
deepen biologists’ understanding of RERF’s epidemiological studies and to promote
exchanges among researchers working for radiation-related organizations (August 24-25,
2015; 46 participants).

RERF accepted overseas research trainees, either on its own behalf or in support of the
activities of such organizations as the Hiroshima International Council for Health Care of
the Radiation-exposed (HICARE), the Nagasaki Association for Hibakushas’ Medical
Care (NASHIM), and the Japan International Cooperation Agency (JICA) (127 trainees).
Trainees who underwent RERF’s long-term training (about 1 month) attended lectures on
research methods and on the results of past studies, and took part in experiments and
analyses to deepen their understanding of the health effects of radiation.

RERF accepted visits by students from schools and universities in Japan for tours that
included research lectures (25 students).

RERF reviewed future directions for its training activities, including a public invitation
for applications from overseas researchers, as part of the International Exchange Research
Program; and to support this initiative, RERF has started inviting trainees by posting the



1)

2)

guidelines for application on the RERF official website. In FY2015, RERF received four
applications, all of which were accepted.

Public Information Programs
RERF Open Houses

In fiscal 2015, RERF held its 21st Open House on August 5-6 in Hiroshima and its 19th
Open House on August 8-9 in Nagasaki. The events this year were held under the theme
“Learning about RERF 70 years after the atomic bombings.” With a continued high level
of public interest in radiation due to the Fukushima Daiichi nuclear power plant accident,
the Open House events in 2015 featured a special exhibit titled “Considering the health
effects of low-dose radiation exposure based on atomic-bomb radiation studies,” in
addition to a feature exhibit titled “History of the Radiation Effects Research Foundation
over the course of 70 years since the A-bombings.” The feature exhibit also presented
RERF’s public relations activities, including its public lecture series, facility tours,
acceptance of visitors and trainees from overseas and dispatch of lecturers. In addition,
several science corners were set up: “Liquid nitrogen show,” “Extracting DNA from
vegetables,” and so on, at which science experiments were conducted, with hands-on
learning opportunities also provided. The Open House events enjoyed many young
visitors, thanks to the “Children’s hospital,” where the participants were able to
experience simulated work in the medical field, and the “Quiz stamp rally,” which saw
young visitors moving throughout the facilities to participate in the quiz.

The Open House lectures, which have become part of the regular program in Hiroshima,
were delivered on August 5 by Dr. Kyoji Furukawa (Associate Senior Scientist, Statistics
Department) titled “From radiation risk to likelihood of the Carp’s winning a
championship” and on August 6 by Dr. Kazunori Kodama (Chief Scientist), who gave a
lecture titled “Considering what we do and don’t know at this juncture 70 years later.” In
Nagasaki, on August 9, Dr. Kodama provided the same lecture “Considering what we do
and don’t know at this juncture 70 years later.” The lectures were attended by large
enthusiastic audiences, who asked many questions even after the lectures had ended.

The two-day Open House events attracted 1,046 and 678 visitors in Hiroshima and
Nagasaki, respectively.

Public lectures

RERF held public lectures for citizens, including A-bomb survivors, again in FY2015 in
Nagasaki and Hiroshima, for outreach and better communication of its research activities.

In Nagasaki, the Radiation Effects Research Foundation (RERF) held its sixth public
lecture event at the Nagasaki Atomic Bomb Museum Hall, on Saturday, November 28,
2015. The lecture series is designed to enhance communication by conveying information
to the general public, including atomic bomb survivors and their children, about results
from RERF’s long-standing research on A-bomb radiation health effects.

This most recent public lecture event was designed to introduce to Nagasaki citizens
RERF’s research results, involvement with Fukushima, future outlook, and how its
scientific findings are utilized throughout the world, as well as details about a radiation
study conducted by high school students. The event was attended by more than 100
people.
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In his opening greetings, RERF Chairman Ohtsura Niwa remarked, “This year, the 70th
since the atomic bombings, is a milestone for passing down our knowledge gained from
the experience of the atomic bombings to future generations. For this, we need debate
from multiple perspectives. On this occasion of our public lecture event, | look forward to
receiving candid opinions from people with different backgrounds, especially young
people.”

The event’s first speaker, Mr. Malcolm Crick, Secretary, United Nations Scientific
Committee on the Effects of Atomic Radiation (UNSCEAR), presented a lecture titled
“The World and RERF.” He explained how RERF studies are crucially important to
UNSCEAR and the international scientific community because data obtained from A-
bomb survivors and their children serve as the “gold standard” for establishing radiation
protection standards. He added that while the radiation exposures from the atomic
bombings of Hiroshima and Nagasaki and the nuclear accident in Fukushima differ
significantly in terms of physics, there are some similarities in terms of societal and
psychological impacts as well as effects on the human body. He also emphasized the
importance of not losing objectivity and maintaining a holistic perspective. Mr. Crick also
expressed appreciation to the A-bomb survivors and their children for their support of the
RERF studies.

The second talk, titled “RERF Research Results, Involvement with Fukushima, and
Future Outlook,” was presented by Dr. Kazunori Kodama, RERF Chief Scientist. He
outlined what has been learned from RERF studies on radiation health effects and what
needs to be investigated further. He also introduced the activities in which RERF has
engaged since the Fukushima nuclear plant accident, with special focus on a study
involving about 20,000 Fukushima Daiichi nuclear plant emergency workers that RERF
initiated approximately one year ago in collaboration with other organizations. Lastly, he
explained the future outlook regarding remaining questions and issues.

The last presentation, titled “Project for Individual Dose Measurement of High School
Students Inside and Outside of Fukushima,” was made by Miss Minori Saitoh and Miss
Saki Anzai, students from Fukushima Prefectural High School, who were accompanied by
their teacher, Mr. Takashi Hara. They presented their research project, which looked into
when, where, and how much radiation individuals were exposed to on the basis of the
collation of information on their daily activities along with a record of hourly radiation
dose readings using a dosimeter called “D-Shuttle” and time and date information at the
time of each reading. They also described the hardships Fukushima now faces and called
for broad understanding of the actual situation in Fukushima based on scientific facts.
This project was carried out in collaboration with high school students inside and outside
of Fukushima as well as overseas. The results have been presented in not only Japan but
also France and Italy. Mr. Hara added a supplementary explanation about the background
of the dose measurement project, as well as a brief description of the actual situation in
Fukushima prefecture today.

Following the lecture and presentations, there was a question-and-answer session with the
audience chaired by Mr. Takanobu Teramoto, RERF Executive Director. As this year
marked the 70th year since the atomic bombings and the 40th anniversary of the founding
of RERF, remarks of gratitude to A-bomb survivors and their children for their
participation in RERF’s studies were read aloud by an RERF staff member. In addition, a
choir comprised of Nagasaki Junshin Girls High School students performed songs to
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express heartfelt condolences to those who perished in the atomic bombings and their
desire for the realization of a world free of nuclear weapons.

The event concluded with closing remarks by Vice Chairman Robert L. Ullrich, who
expressed his gratitude to the audience in Japanese for their participation in the public
lecture and the valuable opinions expressed therein.

In Hiroshima, RERF held its sixth public lecture event at the International Culture Hall on
the first basement floor of the main building of the Hiroshima YMCA International
Culture Center on Sunday, November 29, 2015. As this year marked the 70th since the
atomic bombings and the 40th since the founding of RERF, this public lecture event, held
under the theme “RERF: Its Place in the World and its Future,” introduced RERF’s
research achievements, its involvement in Fukushima, and its future outlook. Despite the
cold weather, the event was attended by 143 people.

Whereas a panel discussion was a feature of the previous public lecture, this year’s event
consisted of three presentations and a question-and-answer session. Before the
presentations, guest greetings were provided by Mr. Sunao Tsuboi, Chairman, Hiroshima
Prefectural Confederation of A-bomb Sufferers Organizations. His greetings were
followed by an RERF staff member’s reading of remarks of gratitude, in this year
marking the 40th anniversary of RERF, to A-bomb survivors and their children for their
participation in RERF studies.

The first presentation, titled “RERF Research Results, Involvement with Fukushima, and
Future Outlook,” was provided by Dr. Kazunori Kodama, RERF Chief Scientist. He
outlined the health effects learned from long-standing research that has been carried out
for about 70 years since its initiation in 1947 by the Atomic Bomb Casualty Commission
(ABCC), RERF’s predecessor organization, as well as questions and issues that need to be
addressed in the future. He also introduced activities in which RERF has engaged since
the Fukushima nuclear plant accident as well as a study involving about 20,000
Fukushima Daiichi nuclear plant emergency workers, which was initiated last year by
RERF in collaboration with other organizations.

The second presentation was a study project regarding radiation following the Fukushima
accident by Fukushima Prefectural High School’s Super Science Club. The presentation,
titled “Project for Individual Dose Measurement of High School Students Inside and
Outside of Fukushima,” was provided by Miss Saki Anzai and Miss Minori Saitoh,
second year students at the high school. Their presentation was supplemented by their
teacher, Mr. Takashi Hara, who explained the background to the dosimetry project, as
well as a brief description of the actual situation in Fukushima prefecture today.

Between the presentations, students from Hiroshima Municipal Funairi High School
performed songs to express their sincere condolences to those who died as a result of the
atomic bombings. Their music seemed to touch the hearts of those in the audience, who
listened in rapt silence.

The last presentation, titled “The World and RERF,” was delivered by Mr. Malcolm
Crick, Secretary, United Nations Scientific Committee on the Effects of Atomic Radiation
(UNSCEAR). UNSCEAR’s risk estimates are used as a scientific basis for radiation risk
assessment and protective measures by governments throughout the world. RERF’s
studies serve as the foundation for UNSCEAR’s work. Mr. Crick explained how RERF’s
scientific achievements are used globally, as similarities in terms of societal and

12



3)

4)

5)

psychological impacts as well as effects on the human body can be seen in the atomic
bombings of Hiroshima and Nagasaki and the nuclear accident in Fukushima despite the
fact that the radiation exposures differ significantly in terms of physics. He shared his
impressions of the visit to Hiroshima and Nagasaki, his first, by remarking how
meaningful it was for him to visit the hypocenters, for example, and listen to a testimony
of the atomic bombing experience directly from an A-bomb survivor. He added that he
would continue to observe the reality of the A-bombings with the objectivity of a
scientist. Just as in Nagasaki, Mr. Crick expressed appreciation to the A-bomb survivors
and their children for their support of RERF studies.

Following the presentations, there was a question-and-answer session with the audience
chaired by Mr. Takanobu Teramoto, RERF Executive Director.

The event concluded with closing remarks by Vice Chairman Robert L. Ullrich, who
expressed his gratitude to the audience in Japanese for their participation in the public
lecture and the valuable opinions expressed therein.

Prior to the public lecture event, a gathering that featured an A-bomb survivor’s testimony
was held at a different venue in the same building. At the gathering, attended by the
Fukushima High School students, their teacher Mr. Hara, and Mr. Crick, Mr. Tsuboi—
who was exposed to the atomic bombing in Hiroshima at the age of 20 and has long
engaged in peace activities while struggling with numerous health issues—talked about
his extraordinary experiences.

Permanent exhibits

The Hiroshima Laboratory has established a permanent exhibit space showing the history
of ABCC-RERF, the organization’s international collaborative activities, and basic
information on radiation. The RERF overview poster, which explains its research in a
straightforward manner, was translated into six languages in addition to Japanese and
English, with pamphlets made available in a total of eight languages at the permanent
exhibit corner.

The Nagasaki Laboratory has established a permanent exhibition room, which exhibits
general information about studies/research. The same pamphlets in eight languages are
also made available there, as in the Hiroshima Laboratory.

Updating public relations materials
The RERF Update newsletter (2015 summer and winter editions) and the RERF Annual
Report (FY2014) were published in Japanese and English.

Enhanced RERF website

- The RERF public website was updated, with a view to enhancing the provision of
information on research results. It now promptly posts RERF news accompanied by
related photos in the “What’s New” section. It also posts the titles of recent scientific
papers, with their abstracts in English (full text if possible) and Japanese, and
summaries of approved research protocols (RPS).

* When papers were published in scientific journals, easy-to-follow short summary
explanations were posted in the “What’s New” section on the external website.
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» The total number of RERF website hits between April 1, 2015 and March 31, 2016 was
about 37.24 million (compared to about 34.46 million in the corresponding period of
the previous year), with the daily average being about 100,000 (compared to about
94,000 in the previous year). The total number of website visitors for the same period
was about 794,000 (compared to about 847,000 in the previous year), with the daily
average about 2,179 (compared to about 2,320 in the previous year).

- An RERF Facebook page was established and RERF continues to convey information
via the page. The Facebook page now has more than 500 followers.

6) 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
publication of topical papers. RERF also responded to inquiries and requests for
interviews from many domestic and overseas media organizations.

= In Hiroshima, a forum for media representatives, which has become a regular event,
was held on April 24 in Hiroshima, with Chairman Toshiteru Okubo speaking on the
topic of “Epidemiological Studies Targeting Emergency Workers at the TEPCO
Fukushima Daiichi Nuclear Power Plant” and Executive Director Takanobu Teramoto
reporting on RERF’s events and project plans for FY2015. A total of six media
representatives attended the forum, actively engaging in the question-and-answer
session. Another forum was also held in Nagasaki on April 22, with the same speakers,
Chairman Okubo and Executive Director Teramoto, speaking on the same topics. The
seven media representatives who attended the forum engaged in an active question-
and-answer session.

- One RERF scientist gave a lecture in at a high school in Hiroshima this year to
accommodate a request for the dispatch of lecturers to venues outside of RERF.

- In addition to the Open House events, visitors are welcome to tour RERF’s facilities
upon request. Last fiscal year, as of the end of March 2016, 1,354 individuals from
Japan, including students on school excursions, and 192 individuals from overseas
toured the RERF facilities.
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FY2015 RERF International Collaborative Activities

(Attachment)

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

Il. Acceptance of visitors from overseas for

briefing and training

members
WHO-related activity 2 people | (Hiroshima)
UNSCEAR-related activity 6 people Visitors related to HICARE 28 people
ICRP-related activity 2 people Visitors related to JICA 7 people
IAEA-related activity 3 people Visitors related to RERF 4 people
IAEA-HICARE collaborative 1 person (International Exchange Research

activities-related activity Program)
International Agency for Research on 4 people | Visitors related to MEXT 12 people

Cancer-related activity Visitors related to JAEA 55 people
Semipalatinsk -related activity 2 people Visitors related to NIRS 1 person
A-bomb survivors residing overseas- 3 people Others 5 people

related activity
Others 5people | (Nagasaki)

Visitors related to NASHIM 15 people
Total: 28 people Total: 127 people

(Hiroshima 112 people, Nagasaki 15 people)

In italics: Funding Organization

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

1. World Health Organization (WHO)-related activity (2 people)
RERF (MHLW International Exchange Research Program)

Kazunori Kodama, Chief Scientist and Hiroaki Katayama, Chief, ITD, visited WHO
headquarters to discuss collaboration between RERF and WHO. (Geneva, Switzerland,

February 18-19, 2016)

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

collaborative activity (6 people)

1) UNSCEAR

Kyoji Furukawa, Associate Senior Scientist, attended a meeting on the project “Selected
evaluations of health effects and inferred risk from radiation exposure.” (Vienna, Austria,

March 29-April 1, 2016)

2) RERF

(1) Kazunori Kodama, Chief Scientist, attended the 62nd UNSCEAR meeting. (Vienna,
Austria, May 29-June 7, 2015)

(2) Kazunori Kodama, Chief Scientist, attended the meeting with UNSCEAR members and
Japanese government on UNSCEAR Fukushima assessment. (Tokyo, Japan, October 30,

2015)

(3) Kazunori Kodama, Chief Scientist, attended the UNSCEAR domestic committee meeting.
(Tokyo, Japan, December 8, 2015 and March 23, 2016)

3) Nuclear Regulation Authority

Kotaro Ozasa, Chief of Epidemiology, attended the UNSCEAR domestic committee meeting.
(Tokyo, Japan, March 23, 2016)
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4) RERF (MHLW International Exchange Research Program)

Kazunori Kodama, Chief Scientist, visited UNSCEAR headquarters to discuss collaboration
between RERF and UNSCEAR. (Vienna, Austria, February 15-17, 2016)

3. ICRP (International Commission on Radiological Protection)-related activity (2 people)

(1) Roy E. Shore, Vice Chairman and Chief of Research, participated in ICRP Task Group 91
meetings. (Heidelberg, Germany, April 22, 2015, and Kyoto, Japan, May 22 and 25, 2015)

(2) Ohtsura Niwa, Chairman, participated as a member of the ICRP Main Commission in its
October meeting. (Seoul, South Korea, October 16-22, 2015)

4. International Atomic Energy Agency (IAEA)-related activity (3 people)
1) IAEA

Ohtsura Niwa, Chairman, engaged in the preparation of IAEA’s report on Fukushima as a
member of the International Advisory Committee Working Group 4. The report was published
in 2015.

2) RERF (MHLW International Exchange Research Program)

Kazunori Kodama, Chief Scientist, visited IAEA headquarters to discuss collaboration between
RERF and IAEA. (Vienna, Austria, February 15-17, 2016)

3) RERF

Hiroaki Katayama, Chief, ITD, attended the International Conference on Global Emergency
Preparedness and Response. (Vienna, Austria, October 18-22, 2015)

5. International Atomic Energy Agency (IAEA) and Hiroshima International Council for the
Radiation-exposed (HICARE) collaborative activities-related activity (1 person)

Yoshiaki Kodama, Director, Biosample Center, attended the Third Research Coordination
Meeting on Strengthening of Biological Dosimetry in IAEA Member States. (Vienna, Austria,
March 5-11, 2016)

6. International Agency for Research on Cancer-related activity (4 people)

(1) Hiroaki Katayama, Chief, ITD, attended the SEMI-NUC EAB meeting. (Lyon, France,
May 11-12, 2015)

(2) Hiroaki Katayama, Chief, ITD, attended the MELODI 2015 Workshop. (Munich, Germany,
November 9-11, 2015)

(3) Ohtsura Niwa, Chairman, participated in a meeting of the Chernobyl Tissue Bank based in
London, as a member of the steering committee. (London, UK, November 15-20, 2015)

(4) Hiroaki Katayama, Chief, ITD, attended the SEMI-NUC meeting. (Oslo, Norway, March
14-15, 2016)

7. Semipalatinsk (Kazakhstan) related activity (2 people)
JSPS/MEXT Grant-in-Aid for Scientific Research

(1) Hiroaki Katayama, Chief, ITD, had a meeting with Dr. Grosche at the Federal Office for
Radiation Protection, Germany. (Munich, Germany, September 15, 2015)

(2) Hiroaki Katayama, Chief, ITD, had a meeting with Dr. Simon at the National Cancer
Institute. (Washington, USA, January 18, 2016)

8. A-bomb survivors residing overseas-related activity (3 people)
1) Hiroshima Prefectural Government

Daisuke Haruta, Research Scientist, Clinical Studies, Nagasaki, participated in 20th A-bomb
survivors’ medical checkup in North America. (San Francisco and Seattle, USA, September 10—
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22, 2015)
2) Nagasaki Prefectural Government

(1) Daisuke Haruta, Research Scientist, Clinical Studies, Nagasaki, participated in 23rd A-
bomb survivors’ medical checkup in South Korea. (Hapcheon, Korea, November 8-13,
2015)

(2) Ayumi Hida, Acting Department Chief, Department of Clinical Studies, Nagasaki,
participated in the 24th A-bomb survivors’ medical checkup in South Korea. (Busan, Korea,
December 6-11, 2015)

9. Others (5 people)

(1) Hiroaki Katayama, Chief, ITD, attended the Conference of Archiving Memories of the
Nuclear Age. (Houston, USA, November 18, 2015)

(2) Ohtsura Niwa, Chairman, visited Beijing, Nanjing, and Shanghai as a member of a
Hiroshima citizens’ group that traveled to China to promote friendship and peace between
China and Japan. (China, November 22-27, 2015)

(3) Ohtsura Niwa, Chairman, participated in a workshop to assess the Network of Excellence
of Low-Dose Research towards a Multidisciplinary Integration (DoReMi) project
performed under the supervision of the Multidisciplinary European Low-Dose Initiative
(MELODI), a leading organization in the field of radiation effects research in Europe; he
served as an external member of the MELODI evaluation committee. (Budapest, Hungary,
December 6-12, 2015)

(4) Ohtsura Niwa, Chairman, participated in a wrap-up workshop for dialogue seminars with
residents of Fukushima conducted by the ICRP beginning in 2011. (Daté, Fukushima,
Japan, December 12-13, 2015)

(5) Harry M. Cullings, Chief, Department of Statistics, gave a lecture on dosimetry for the
atomic-bomb survivors at the EURADOS (European Radiation Dosimetry Group) Winter
school. (Milano, Italy, February 11, 2016)

I1. Acceptance of visitors from overseas for briefing and training (Total: 127 people)
[Hiroshima: 112 people]

1. Visitors related to Hiroshima International Council for Health Care of the Radiation Exposed
(HICARE) (28 people)

1) South Korea (18 people)

(1) June 10, 2015: 3 trainees from South Korea for the “A-bomb survivors residing in South
Korea.”

(2) September 17, 2015: 10 trainees from South Korea for the “A-bomb survivors residing in
South Korea.”

(3) October 22, 2015: 5 trainees from South Korea for the “A-bomb survivors residing in
South Korea.”

2) United States (5 people)

(1) July 16, 2015: 3 trainees from United States
(2) November 12, 2015: 2 trainees from United States.

3) Others (5 people)

(1) November 2-30, 2015: 1 trainee from Latvia
(2) February 18, 2016: 3 trainees from Brazil
(3) February 18, 2016: 1 trainee from Iran
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2. Visitors related to International Cooperation Agency (JICA) (7 people)
Japan Anti-Tuberculosis Association (7 people)

November 19, 2015: 6 trainees from Kenya, DR Congo, Afghanistan, Bangladesh, Cambodia,
and Philippines for the “Group Training Course in Tuberculosis Laboratory Management for
Achievement of MDGs Targets, FY 2015”

3. RERF (MHLW International Exchange Research Program) (4 people)

(1) November 13—-December 11, 2015: 1 trainee, Waste Diversion Ontario, Canada

(2) November 24— December 4, 2015: 1 trainee, National Cancer Center, South Korea
(3) November 24-December 11, 2015: 1 trainee, National Cancer Center, South Korea
(4) January 12-22, 2016: 1 trainee, Radiation Medicine and Ecology, Kazakhstan

4. Ministry of Education, Culture, Sports, Science and Technology, MEXT (12 people)
Nagoya University Graduate School of Medicine (12 people)

January 26, 2016: 12 trainees from Mongolia, Malaysia, Myanmar, Afghanistan, Laos,
Kazakhstan, Bangladesh, Uzbekistan, and Kyrgyz for Nagoya University Graduate School of
Medicine, Young Leaders’ Program FY2015-2016

5. Japan Atomic Energy Agency (JAEA) (55 people)

(1) October 23, 2014, 26 trainees from Bangladesh, Cambodia, Laos, Lithuania, Malaysia,
Mongolia, Myanmar, Philippines, Thailand, Republic of Turkey, Ukraine, Viet Nam, and
United States for “JAEA’s Training Couse on the Physical Protection of Nuclear Material
and Facilities”

(2) December 4, 2015: 29 trainees from Australia, Azerbaijan, Bangladesh, Bosnia-
Herzegovina, Cambodia, Indonesia, Iran, Laos, Lithuania, Malaysia, Mongolia, Myanmar,
Pakistan, Philippines, Saudi Arabia, Serbia, Thailand, Republic of Turkey, UAE, Viet Nam,
Italy, and Austria for “JAEA’s Training Course on State Systems of Accounting for and
Control of Nuclear Material”

6. National Institute of Radiological Sciences (1 person)

August 28, 2015: 1 trainee (medical doctor) from Malaysia Ministry of Health
7. Other (5 people)

April 15, 2015: 5 trainees from breast cancer specialists from Cambodia

[Nagasaki: 15 people]
Visitors related to the Nagasaki Association for Hibakushas’ Medical Care (NASHIM) (15 people)

(1) July 23, 2015: 6 trainees from Russia, Ukraine, Belarus, and Kazakhstan for the “FY2015
NASHIM Training Course”

(2) October 5, 2015: 9 trainees from South Korea for the “FY2015 NASHIM Training Course”

I11. Joint programs between RERF and overseas researchers/research organizations

1. Collaborative studies between RERF and U.S. National Cancer Institute (NCI)
(1) Eric Grant, Assistant Chief of Epidemiology, Hiroshima, participated in a collaborative
research project on cancer incidence in the Life Span Study at NCI. (Rockville, Maryland,
U.S., November 30-December 9, 2015)

(2) Dr. Dale Preston, Principal Scientist from Hirosoft International Corporation, visited
Hiroshima RERF to conduct collaborative studies including a solid cancer incidence study
of A-bomb survivors. (May 28-June 6, 2015, October 16-31, 2015)
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(3) Dr. Kiyohiko Mabuchi of Radiation Epidemiology Branch, NCI, visited Hiroshima RERF to
conduct NCI-funded collaborative studies including a site-specific cancer study. (May 28—
June 5, 2015)

(4) Dr. Stephen Chanock, Director of Division of Cancer Epidemiology and Genetics, and Amy
Berrington de Gonzélez, Chief of Radiation Epidemiology Branch, NCI, visited Hiroshima
RERF to attend the meeting for NCI-funded thyroid cancer genome research. (May 28,
2015)

(5) RERF representatives met with Dr. Stephen Chanock, Director, NCI Division of Cancer
Epidemiology & Genetics, to discuss DNA analyses for second-generation A-bomb
survivors (Hiroshima, Japan, October 28, 2015).

(6) Eric J. Grant, Assistant Chief of Epidemiology, Hiroshima, share biliary cancer incidence
data and body mass index, smoking, and diabetes mellitus data from RERF as part of a
pooled analysis conducted by Dr. Jill Koshiol of Infections and Immunoepidemiology
Branch, NCI.

(7) Ritsu Sakata, Senior Scientist of Epidemiology, Hiroshima, share the data of tumor of the
central nervous system from RERF as a part of a pooled analysis conducted by Dr. Alina
Brenner of Radiation Epidemiology Branch, NCI.

(8) Harry M. Cullings, Chief, Department of Statistics, collaborated with the RERF Department
of Epidemiology and the U.S. NCI in preparation of data and methods for a series of
upcoming papers on improved analyses of solid cancer incidence and mortality.

2. Collaborative studies with research grants from U.S. National Institute of Allergy and Infectious
Diseases (NIAID)

1) In 2009 REREF initiated a research program funded by the U.S. National Institute of Aging and
Infections Disease with the aim of examining possible effects of radiation on the immune
system in survivors of the atomic bombings. This study entitled “Immunosenescence and Other
Late Effects of Acute lonizing Radiation Exposure in Atomic Bomb Survivors”, which was
funded by a contract to RERF, was a collaborative study with eight other institutions including:
Memorial Sloan-Kettering Cancer Center; University of Georgia; University of Arizona; Duke
University; University of Tokushima; Chiba University; National Institute of Health Sciences
(Japan); and The National Institute on Aging (USA).

These studies were funded as a contract with RERF with five-year funding for four projects on
1) hematopoietic stem cells, 2) dendritic cells, 3) influenza vaccination response, and 4) scoring
system for immune competence; and an additional project referred to as 5) thymus architecture
and function was initiated in 2014. In 2014, measurements using A-bomb survivors’ blood
samples have been completed and a one-year extension of funding through September 2015 was
approved to conduct data analyses and manuscript preparation. Further, non-cost extension of
the project for one year has been contracted in September 2015 for completion of manuscripts.

FY 2015 activities are as follows:

(1) RERF scientists, NIAID-project collaborators and the NIAID program manager had a
plenary meeting at NIH in September 2015 to discuss publication achievements and
prospects of NIAID-contract renewal. However, renewal of the contract with funding was
unsuccessful.

(2) Ad hoc interactive teleconferences on statistical analyses and data transfer in particular
NIAID projects have been held several times between RERF scientists and U.S.
collaborators.

(3) The following papers have been published (RERF authors underlined):
1. Kyoizumi S, Kubo Y, Misumi M, Kajimura J, Yoshida K, Hayashi T, Imai K, Ohishi
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W, Nakachi K, Young LF, Shieh JH, Moore MA, van den Brink MRM, Kusunoki Y.
Circulating hematopoietic stem and progenitor cells in aging atomic bomb survivors.
Radiat Res 2016; 185: 69-76.

2. Kajimura J, 1to R, Manley NR, Hale LP. Optimization of single and dual color
immunofluorescence protocols for formalin-fixed, paraffin-embedded archival tissue. J
Histochem & Cytochem 2016; 64: 112-124.

3. Seed TM, Xiao S, Manley NR, Nikolich-Zugich J, Pugh J, van den Brink MRM,
Hirabayashi Y, Yasutomo K, Iwama A, Koyasu S, Shterev 1, Sempowski G,
Macchiarini F, Nakachi K, Kunugi KC, Hammer CG, Dewerd LA. An interlaboratory
comparison of dosimetry for a multi-institutional radiobiological research project:
Observations, problems, solutions, and lessons learned. Int J Radiat Biol 2016; 92: 59—
70.

4. Wang C, Oshima M, Sashida G, Tomioka T, Hasegawa N, Mochizuki-Kashio M,
Nakajima-Takagi Y, Kusunoki Y, Kyoizumi S, Imai K, Nakachi K, lwama A. Non-
lethal ionizing radiation promotes aging-like phenotypic changes of human
hematopoietic stem and progenitor cells in humanized mice. PLoS One 2015; 10:
e0132041.

5. Hirabayashi Y, Tsuboi I, Kuramoto K, Kusunoki Y, Inoue T. Cell-cycle of primitive
hematopoietic progenitors decelerated in senescent mice is reactively accelerated after
2-Gy whole-body irradiation. Exp Biol Med 2016; 241:485-92.

2) Munechika Misumi, Research Scientist, Department of Statistics, provided statistical analysis
and supports for the manuscript on the effects of radiation and aging of hematopoietic stem
cells in atomic bomb survivors by RERF Department of Molecular Biosciences under the
NIAID program.

Research exchange between RERF and ICRP

Mr. Jacques Lochard, Vice-chair of the ICRP Main Commission, and Mr. Christopher Clement,
ICRP Scientific Secretary, visited Hiroshima RERF to exchange opinions with RERF
representatives to promote research exchange between the ICRP and RERF. (December 15-17,
2015)

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

Atsuko Sadakane, Associate Senior Scientist of Epidemiology, Hiroshima, attended the ACC
Meeting 2015. (Tokyo, Japan, November 9-10, 2015)

The following paper has been published.

Fowke JH et al. (RERF: Ozasa K, Ohishi W, Grant EJ). Association of body mass index,
smoking, and alcohol consumption with prostate cancer mortality in the Asia Cohort
Consortium. Am J Epidemiol 2015; 182(5):381-9.

Collaboration between RERF and Maastricht University

Eric J. Grant, Assistant Department Chief of Epidemiology, Hiroshima, share bladder cancer
incidence data and dietary intake data from RERF as part of a pooled analysis conducted by Dr.
Maurice Zeegers of Maastricht University, Netherlands. (formerly of the University of
Birmingham, UK)

Collaboration between RERF and London School of Hygiene & Tropical Medicine

Hiromi Sugiyama, Associate Senior Scientist, and Mai Utada, Research Scientist of
Epidemiology, Hiroshima, are joining the working group of CONCORD-2, world-wide
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research of cancer survival rate (279 registries, 67 countries), conducted by Dr. Michel
Coleman of London School of Hygiene & Tropical Medicine.

7. Collaboration between RERF and Institute of Cancer Research, U.K. and U.S. National Institute
of Environmental

Atsuko Sadakane, Associate Senior Scientist of Epidemiology, Hiroshima, share
premenopausal breast cancer data from RERF as part of a pooled analysis conducted by Dr.
Anthony Swerdlow of Insitute of Cancer Research, UK, and Dr. Hazel Nichols of US National
Institute of Environmental.

8. Semipalatinsk (Kazakhstan) related activity
JSPS/MEXT Grant-in-Aid for Scientific Research

Dr. Grosche, Head Division, Federal Office for Radiation Protection, Germany, visited
Hiroshima RERF to discuss with Dr. Katayama about the data analysis of research project and
had a lecture at Hiroshima RERF. (February 8-10, 2016)

9. RERF international collaborative studies on statistical analysis

(1) A-researcher from Oregon Health and Science University, U.S., visited Hiroshima RERF to
conduct a collaborative study, “Issues related to correction of RERF dose-response analysis
for the effect of errors in dose,” with Department of Statistics. (October 22—November 21,
2015)

(2) A researcher from University of Southern California, U.S., visited Hiroshima RERF to
discuss a proposed joint analysis of chromosomal aberrations, radiation dose, and cancer.
(October 24—November 1, 2015)

(3) Harry M. Cullings, Chief, Department of Statistics, collaborated with a researcher from the
Fred Hutchinson Cancer Research Center, Seattle, Washington, U.S., on preparation of a
manuscript on semiparametric methods for using biodosimeter results in evaluating
dosimetric uncertainty in RERF studies, which has been submitted to a journal.

(4) Kyoji Furukawa, Associate Senior Scientist, initiated a collaborated project with
researchers at Institute of Radiation Protection, Helmholtz Zentrum in Germany, on
mechanistic modelling of radiation-induced cancer.

10. Thyroid Studies Collaboration

Misa Imaizumi, Associate Senior Scientist, Department of Clinical Studies, Nagasaki, is
currently working on a multinational collaborative project called the Thyroid Studies
Collaboration, which is investigating 17 cohorts in Europe, America, Australia, and Asia,
under the leadership of Professor Nicolas Rodondi, University of Bern in Switzerland.
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I1. Activities necessary for the above projects

1. Implementation of Secretariat reorganization due to continued personnel
reduction

To cope with the personnel reduction of general employees, the Foundation has
intermittently negotiated with the RERF Labor Union to reach a labor-management
agreement over the reorganization of the Secretariat to a group-based system, in
advance of the reorganization of the Research Departments. In addition, the Foundation
sought changes in part of the position allowances. In response to a counter-proposal
presented by the Labor Union in January 2016, we recently resumed negotiations to
reach a final labor-management agreement over the implementation of the
reorganization. Through continued negotiations with the Labor Union, we hope to
proceed with preparatory activities for revising RERF regulations, including the
Regulations Concerning Organization of the Secretariat, and for undertaking personnel
assignments, review-related work transfers, and space reallocation. We plan to carry out
the reorganization in the first half of FY2016.

2. Review of recruitment plan for young staff in preparation for the aging of
general staff

In accordance with the 13th personnel reduction plan (FY2015-2019), which began this
fiscal year, the number of budgeted general employees was reduced by five in FY2015,
to 161 employees at the end of the fiscal year. The plan calls for further reducing the
number of budgeted employees by four each year from FY2016 through FY20109,
resulting in a total of 145 general employees by the end of FY2019.

To facilitate hiring of young employees, beginning this fiscal year, we transferred some
re-employed staff members currently budgeted under personnel costs (general fund) to
the category of overhead costs (special fund), thus maintaining personnel slots budgeted
under the general fund. This made it possible to hire six personnel in April 2015, in
addition to five hired last fiscal year, thus leveling the personnel age structure and
offsetting the average age of current RERF general employees, which had been rising
steadily year by year. The average age fell to approximately 50 years old in April 2015,
down from approximately 51 years old last fiscal year. We will continue to consider
mid-term hiring plans for the next five years.

3. Improvement of the Biosample Center’s facilities and systems

An ultra-low-temperature, automated, sample storage and retrieval system (robotic
biorepository), installed on the first floor of Building G in October 2015, will manage
approximately 600,000 biosamples currently stored by individual research departments,
as well as samples yet to be collected, in an integrated manner. New samples will be
stored in two-dimensionally barcoded containers. In FY2015, three additional
technicians joined the Biosample Center to inventory existing samples and undertake
other routine work. As a result, preparations were completed to begin transfer of
samples from deep freezers to the robotic biorepository on a sequential basis in May
2016. In FY2016, the Center will continue the procedures necessary for the transfer. A
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preparatory room, a laboratory, an office and a storage room required to expedite sample
transfer have been set up on the first floor of Building G, and a core system for sample
preservation using two-dimensionally barcoded containers has been created. In FY2016,
the Center will improve this system to minimize human error.

4. Facility upgrades

(1) In Hiroshima, installation of a robotic biorepository system in Room 107 of
Building G required upgrades of the Biosample Center’s experimental facilities on
the first floor of Building G, and renovation of the laboratory of the Department of
Radiobiology/Molecular Epidemiology (RME) on the second floor of Building B
(cost: 13,750,000 yen). Rooms on the second floor of Building G were also
converted to offices for researchers of the RME, the NEWS office, and others (cost:
9,350,000 yen).

In addition, the following work was completed in March 2016, using the Japanese
supplementary budget for FY2015:

1) Replacement of the high-voltage power-receiving units (6600V) and the electric
cables of the low-voltage distribution boards in Buildings A and Da (cost:
167,745,000 yen);

2) Seismic strengthening of Buildings | and J to prevent these old structures from
collapsing in the event of a disaster (cost: 158,112,000 yen).

Bids were taken for the following work and contracts were entered into by the end of
December 2015, using the supplementary budget from the DOE (U.S.) for FY2015:

3) Renovation of electric-power facilities in each building (excluding Buildings A
and Da) and the Hijiyama Hall, which began in January 2016 and will be
completed by the end of March 2017 (cost: 177,120,000 yen);

4) Installation of an automatic gas fire extinguishing system, in both Hiroshima and
Nagasaki, to protect RERF’s valuable research materials and data from fire,
scheduled for completion by the end of August 2016 (cost: 138,240,000 yen).

(2) In Nagasaki, the following work has been conducted to upgrade the facility:

1) The previous number of fuel tanks had been sufficient to operate emergency
generators for 24 hours. To increase the capacity of emergency generators to run
ultra-low-temperature freezers for 48 consecutive hours, more fuel tanks were
added in the basement. This work was completed in March 2016 (cost: 9,504,000

yen).

5. Revision of rules and regulations

To organize RERF’s administrative operation as a public interest incorporated
foundation, revisions were made to the following rules and regulations.
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» Regulations for Protection of Personal Information [Effected on July 15, 2015 and
applied from April 1, 2015]

These regulations set forth necessary matters for the proper handling of personal
information at this juristic person based on the provisions of Paragraph 2, Article 65
of the RERF Articles of Incorporation. Because the Ethical Guidelines for
Epidemiological Research and the Ethical Guidelines for Clinical Research were
combined to establish a new Ethical Guidelines for Medical and Health Research
Involving Human Subjects as of April 1, 2015, partial revisions were made to these
regulations to strengthen the operation as a public interest incorporated foundation.

» Supplementary Regulations Concerning Organization of the Laboratory (Research
Departments) [Effective date: August 1, 2015]

To establish the organizational structure needed for the Epidemiological Study of
Health Effects in Fukushima Emergency Workers, these supplementary regulations
were revised to establish the Emergency Workers Health Study Office at the
Department of Clinical Studies in Hiroshima.

» Regulations on Management Authority of Directors [Effective date: November 20,
2015]

Following the appointment of three directors (Chairman, Vice-Chairman and
Executive Director) due to expiration of their predecessors’ terms of appointment, it
was necessary to define the duties to be managed by each of these directors. To this
end, revisions were made to the appended table related to Article 7 of the
Regulations on Management Authority of Directors in accordance with Paragraph 5,
Article 33 of the RERF Atrticles of Incorporation, upon approval of the BOD at its
14th meeting held on November 20, 2015.

» Regulations Concerning Organization of the Laboratory (Research Departments)
[Effective date: January 1, 2016]

In accordance with Paragraph 2-4, Article 40 of the RERF Articles of Incorporation,
the BOD approved at its 14th meeting held on November 20, 2015 that these
regulations would be revised to merge the Department of Genetics and Department
of Radiobiology/Molecular Epidemiology into the Department of Molecular
Biosciences, resulting in a change of significant organization at this juristic person.

» Regulations for Protection of Study Subjects [Effective date: March 4, 2016, and
implemented from April 1, 2016]

In accordance with Paragraph 2, Article 66 of the RERF Articles of Incorporation,
the BOD approved at its 15th meeting held on March 4, 2016, that these regulations
would be revised to specify domestic/applicable overseas regulations and guidelines
involving human subject protection that are applied to RERF’s research studies on a
consistent basis; and to strengthen compliance with these regulations and guidelines
by the RERF staff.
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6. Significant personnel matters

With respect to appointment or removal of significant personnel, stipulated in item (3)
of paragraph 2 of Article 40 of the Articles of Incorporation, appointments or removals
were conducted in FY2015 as follows:

e Dr. Robert L. Ullrich (current Vice Chairman and Executive Director) left the
Associate Chief of Research post effective on June 20, 2015.

e Mr. Eiji Akimoto, Chief of Secretariat, resigned effective on March 31, 2016.

e Mr. Douglas C. Solvie, Associate Chief of Secretariat, was appointed as Chief of
Secretariat effective on April 1, 2016.

e Dr. Eric J. Grant, Assistant Chief of the Department of Epidemiology, was
appointed as Associate Chief of Research effective on April 1, 2016.

36



sasuadxs [auuosiad £q pafo[dwssal alam OUm asoll} ale sasayjuaied UT SILqUNN %

S BRI R R *

37

9 1 z- - Z " - 0 (1-) 1- 0 © o - 0 1/F/9107 U3T4 paleduod eoueleditd 27 1/7/9107
8¢ 8 ¥ 8L 0 (8°2) 8112 91 (1) oF 0 PIT [(8°T) 8°LE i2 1/%/6102 Ut Tesol 28 1/9/5102
44 6 2 bL Z (8°9) 87202 91 6¢ 0 (9 #1 |@®T) 8% | ¥ 7 TVIOL NV 4 e
1 0 0 z- 0 #1 91- 0 0 0 - [(9°0-)9°0- 0 1/5/9107 Y3T4 patrduod aaualeritq @7 1//9108
g | = 0 9% 0 (9°0) 95t 8 6 0 S |(90) 9°¢€ 0 1/b/4107 UL Zoqunu Tenoy  JMEECH 1/D/S102
9 Z [0 4] 0 @ ¥ | 8 6 0 @ e g 0 TVIOL INVSVOVN £ W ¥
0 T 0 0 0 L 0 0 0 L 0 0 R 4 t: 1 o oy % iR
I 0 0 0 0 0 0o 0 0 0 0 0 YHINED HIHVS0TE — & L ARG
14 0 0 b 0 (n at 0 Z 0 () o1 0 0 AD0T0THAA 1Y B £ ¥
1 I 0 o 0 (1) sg 8 L 0 m ¢ € 0 SA1001S TYOINITO IRAC
0 0 0 0 ] 0 0 0 0 0 0 0 SISLINHIOS 44THD SR 3 LEES
0 0 0 0 0 0 0 0 0 0 0 0 105 _"LINSNOD H0INAS HA L
IIVSVOVN o =
q T - - z (972 ¥z 0 - | 0 1 (9°0) ¥ 0 1/%/910Z Yats paieduod soustajytq  FE@ 3 1/F/9102
€€ 9 ¥ ze 0 (2'2) 2991 8 e | 0 68 |(@2'T) 2FE ¥ 1/b/6107 UT Tequnu Tenjoy  JEECQ 1/F/G107
8¢ L (4 o€ 4 | (8°%) 87€9T | 8 0t 0 () 06 [(8'T) 8'IE i4 V10l VAIHSOYIH H BT
i 4 0 0 0 (1) s8¢ 0 0 0 (m s8¢ | 0 0 LVINYLADIS & % sk
9 I 0 0 0 i 0 4 0 I T 0 HINED TTdHVSOTE — & A AT
0 0 0 0 0 0 0 0 0 0 0 0 ALTTIOVA F40L0STOTAVY  EEWY B 3 5 I T o] b by Y
1 0 0 0 0 ja! 0 0o | 0 £l I | o AO0TONHOFL NOTLVIRJOANT A T A
1 0 0 i 0 (97°0) 9°6 0 0 0 2 (9°0) 9°L 0 SOTISTIVIS e £ W
6 1 0 g 0 (D 92 0 1 0 (1) oz S 0 Ao070THAATAR B £ H
g 0 4 £ 0 | (27T) 81 0 a 0 i4 (21) 201 0 SAINAIOSOIE AVTINOTION ol TSV
z1 € 0 81 1 (1) ¥e 8 01 W 0 (1) 11 g 0 SATANLS TYOINITO SIERE I %Y
0 0 0 0 0 I 0 0 0 1 0 0 NVIDIIVHO OL JATH) 1SSV 1 2 e
0 0 0 0 0 Z 0 0 0 0 Z 0 SISLINAIOS d4THD [EEZIETES
0 0 0 0 1 0 0 0 0 0 0 0 ‘105 LINSNOD HOINES Hag i
0 0o 0 0 0 I 0 0 0 0 0 I LVTHVIEOAS 40 4ATH) Hi ik
0 0 0 0 0 £ 0 0 0 0 0 £ SH0LOTATA =] A
VRIHSOYIH L= |
(d0D SN i 7 7
HIAOTAWH | SHOTTAA "STH | pesy s 118 VST SHAHLO SISTHTO! HOHL ‘N9 | - Ty " AAVLS 0L ANV
KAVHOANEL | fo o) “oNIIISIA | 36TV Lidd | ToNdaDa VIOL | ONV SASUON| " hionvonvi | GNV TVONVM| “hoistiis | HONVASEM | SNOLOAIA
. 1oNnLav Wi . il 1 INHWLYY A % e
¢ = ; y *
sl gz W | g | HEE | oo wnwm wwdhes e ¥ | Mg s | HXe sER
HHT e WA | gphds | FEREY a 5 q v

o10e E@M 40 5V NOTLISONOD TANNOSHAd
BHHHT HY 9102 WW wﬁ W.* m\ <




"PapN[oul JeLIBIBI08S 4O JOIYD

RESCE SR L3

“JaquuINnu JJe1s Yyaseasal ayl ul papnjoul ale (sasayiualed ul siaquinu J1ayl) jjoiAed 443y Uo SIsnUaIas BUulIsIA

D () RE~IEITIEE K HY T R

Heis
0'/8¢ | ¢ce | 6¥E | €9€ | 99€ | ¥9€ | ¢9€ | 68E | €0¥ | ¢6E | vOv | 9Tv ey Oby | 85V | ¢9¥ | 99v | ¢8v | v6¥ | LIS | LZS [es8us9
E Yl
Heis gl
1514 0§ 89 29 €9 T9 69 L9 €9 G9 29 69 €g [A°] 12 4] yA4 8y 14 974 6€ UYouessay
MO [@O |6 |@|G@[6|@]0 € 1€ [ W | @ Hagly|
*P S 9 9 S 9 9 S 9 9 9 9 ] S 14 € 14 14 ¥ ¥ ¥ m_omh,_kow
(puaises A [e2s14) yibuans
9ge LLE | €TV | TEY | VEV | TEV | Lev | 19V | ¢V | €9 | ¢y | 18 687 L6y | 9TS | LTS | LTS | ¥€S | €¥S | ¥9S | 0.S [3uuosIsd [enov
IEEESS
¢0S | G059 | 0TS | ST9
€- G- G- G-
v.E o9cy | 0Ev | vEV | 8EV | Ghv | €SV | 19V | 69V | LLv | 98V | V6V 0cS | 0ES | €vS | 899 | 899 | €S | G.S (pudiea A [east)
Ay V- s V- L- 8- 8- 8- 8- 6- 8- 8- Jey | ey | Jey | dey 0T- €T- ST- 0T- G- (A $10]S Jauuosiad Arerabpng
pug T pug ST
i | I ) 6 | 60 K g A gL |
(T "1dw 3o se) yibuans
€LE CIv | G€v | LEV | €€V | Lcv | GQE€V | COV | CLv | v.V | 98V | T6V €09 LTS | ¥¢9 | €25 | TIPS | 69S | 199 | G9LS | 889 [3uuosIad [enov
IEERY S
uoneIIISSe|D
G66T | V66T | €66T | ¢66T | T66T [ 066T | 686T | 886T | L86T | 986T [ G86T | 86T €861 ¢86T | T86T | 086T | 646T | 8L6T | LL6T | 9L6T | 9L6T &y
Hyl B9 | FbBS | FHbv | FHBE | Fbe | F B2 (€9 |29 [FH 19 309 [ 3468 34585 FAplS | Fy9S | FySS | S | ZrES | ZyeS | ZyTS [ Z50G | seak [edsiy
Ao Ly B 43y

910z IudVY T Jo sV

HL1ON3IH LS TANNOSHId TVNLOV ANV SL1O71S TINNOSHId AdV13IDdNg NI SIONVHO

BHROIHEXIEHIHL

38



“PAPN|aUI JB1IEISINS JO JAIYD
REACRE-SCE0%
*JaqUINU 44e1s YoIeasal ay Ul papnjoul ase (sasayuaied ul siaquuinu Jiay) [joiAed 433y U0 SISIUBIOS BUNISIA

o g () REMEEIER AR HE T R

Jeis
0'G9¢- 0°C9T| O°€9T| 9'99T| 8'CLT| 9'GLT| 0'¢8T| ¥'68T| 8 V6T | ¥'66T| C'€0C| 8CTC| O°ETZ| O'ETC| O°'TCC| 0°¢¢c| 0°€ECC| 0'EEC| OOV | 0'TSC| O'vLC [eJ8usD
B —
Jeis &
8'G- '€ | 89€ | 86E | ¢'9€ [ 9'0F | 9VV v 9SGy | 9vy | ¢V | 9°EY Ly Ly 14 144 6€ 144 ov [4%4 6€ Ydessey
Hagdy] &
510308110
T- € *V *V *V *V MY MY ¥ ¥ *V *V ¥ *V *V ¥ *V *V *V *V *V e
B
(puasea A [eosI4) yibuans
8'T.E- ¢'86T [8'€0C |¥'60C | ¥TC [C'02C |9°0EC (¥9€EC | ¥'vve| 08V |V ESC |¥'09C | ¥9C | ¥9C | TLC | L9C | 99¢ | 8L¢ | ¥8C | L6C | LIE [3uuosIad [eNoV
HE I
(puarea A |e2s1H)
0'99¢- S0¢ 60¢ ¥T¢ | 81¢ €¢¢ 87¢ | ecc | 8¢ | ¥v¥e | 062 | 992 | 292 | S9¢ | 892 | TiZ | vlc | 9l¢ | 6.2 | ¥8Z | 80€ | 9vE [sols |euuosiad Arersbpng
- G- - G- G- G- G- 9- 9- 9- 9- €- €- €- € < € G- v¢- | 8¢- | 8¢-
Crif) 5 et
(1 "1dv Jo se) yibuans
8202 |8'TTZ| 8T¢ | LT¢ |¢'€Ce |9'TEC |8VEC |8 TvC | 8¥C [8T1GC 9262 |8'€9¢ | 02¢ | 0L¢ | TL¢ | 69¢ | 182 | ¥8¢ | 262 | LTS | TEE [suuosIsd [endY
ISESY
G/6T yum uonealyIsse|D
paJedwod
WHoOT 9T0¢ | ST0C | ¥TOC | €T0C | ¢T0C | TTOC | OTOC | 600¢ | 800¢C | L0OC | 900¢ | S00¢ | ¥00¢ | €00¢ | ¢00¢ | TOOC | 000C | 666T | 866T | L66T | 966T & ¥
ETE R ACHIS FHy82 | F LT | F=59C | FHGC | F bV | F b€ |3 =TT | FHTC | F 0T | F=y6T | H=y8T |F=yLT |H 49T 38T 3T [FH=HET |F LT |FHTT |HH0T | 346 | FHH8 JTeak [easiq
2 4508 H NE 3=

HL1ON3IHLS TINNOSHId TVNLOV ANV SL1O71S TINNOSHId AdV13I9dNg NI SIONVHO

BHROIHEX M IEHH L

39



*SISIUSINS 10JeasaI sayealpul sasayiualed ay) ul Jaquunu ayl 810N
T E L PR () R

@) <§ ©) 9 ©) 9t ©0) €I © 9 @ I €) 0T [0 42

0) 62 0 v ©) 0T © § 0 z 0 8 T s slewsd ¥ |[eoL fro

@) 92 0 2 © 9 © 8 ©0) v @ 9 @ s S[eIN &

©0) €T 0 2 © & 0 ¢ 0 T 0 2 0 2 [0 42

0 L 0 ¢ 0 ¢ ©) 0 0 T ©0) 1 ©) 1 afewa 7 _V_Mammwz

) 9 0 o 0) ¢ 0) ¢ 0 o o T o T 3IeIN £

@ v 0 ©) 1T ©) o1 ©) S @ I € 8 [0 42

0) 22 0 ¢ 0 L 0 s 0 1 ©0) . O sfewad ¥ m&%wf

@ oz 0 ¢ ©0) © S 0 @ S @ v BN £
(0202-9T02)[e10.L 020ZA4 6T0ZAS 8T0ZAS LTOZAS 9T0ZAS STOZAS

12 g Hl e A FATEN A F0eH A H A6t A F 8t A HAyLeHt Ak

9102 idy T Jo sV

*suole|nBal au) YL 30UBPI0JJE Ul 9TOZ A4 Ul Buiels poriad Jeak-anly

ay1 Burinp AjJeak pajoadxa asoy) pue ‘GTOZA Ul Sluswwialnal abe Alojepuew pue siusWwalnas AIeunjoA Jo siaguinu ay) ase Buimol|o) syl
QRO OSER WL BTy G P 2 U O [ =y G YT 3 9T0T " 21 TR B =y 200 3 B BT 36 5 T0C

SININTFHILIH IOV AHOLVANVIN d3.103dX3 40 439NNN

¥ & L F Wy

40



S9]el00SSY Yodeasay SuliSIN HEHIIERIE--- [  SIeSAPY Medxg H ZE[J&--- pg JUsWainal Alojepuew Joye Juswhodwesy B E BB --- @ soafojdwy [euoissojold BHEEHE--- ]

6Ly [44 9'0§ 19y €6v 6'1G
agelony [ agelony 1 4=
so9ko|dw3 Jo "ON s99hojdw] jo ‘ON
0¢ Gl oL S ®BY S ol Gl 0¢ 0¢ Gl ol S ®Y S 0l Gl 0¢
9¢ 9¢
¢ I Le L2
' 8 @A 8¢
¢ ] 6¢ L O 6¢
eI o (@A | O o¢
g ¢ [ e 1€
[43 [43
€€ €€
g ve ve
[ 7 1 v Ge
Em 9% [ %€ O
L (e [1J¢ e [M ¢
EI 8 @A | 8¢
€ 1] 6¢ [174 € IO 66 [13J¢
e or [13 ¢ ¢ or gt
[ % 4 24
eI ¢ [ ¢ ¢ I o
& [T13a ¢ € [M ¢
g v g v
Sy [ € 14
oy [ ¢ 14
g o gl g o g
¢l sy @l L0 8y
g 6 @Al L O 6y
¢ 1] 0S L O oS
¢ s |t g s
I ¥ ¢S V4] € 4]
€ ! €G
¥s 4 € vé O !
s 7! GG
9§ 96
LS m_N_ € LS
I vq4 8§ I 8¢
L 6S 14 66 [ ¢
g o9 € g 09 [1J¢
19 [4 19 ¢
L 29 € a9
I €9 I I €9 O
[4 _N“ ¥9 I I “ vo O
69 “ I G9
99 g ! 99
L9 O L9 O
89 4 ¢ 89 MO !
69 69
0L 0L
L 1L
aL aL
€L €L
YL YL
GL GL
9L 9L
LL LL
8L 8L
6L rgq | 6L
08 _k 08
93y a3y
L e
(414 8'G0l 9'09 [ 8v¢e 96!
slewod Fx k0l 428 oleN F & slewoy Fxg kol 428 oleN T

(SPIHD Y30g)Sa3eI00ssy Yoaeasay SUllSIA pue suasIApy padx3 Sulpnjou]) sesAojdw3 [euoissajoid
(W) HEPER(EXMESRE/ EELE) EEEIR
910z 14dy | 40 SV
BYEHL Hy H9loz

X9g 13 95y AQ UOI}ISOAWO) [dUUOSIad

(senD yrog) seahojdw] [euoissejold (L )i i

Y LAy

41



Juswalnal Alojepuew Jayje Juswhojdwesy BB EHAI---m@

00§

80§

9'1G

a3elony [51
soaAo|dw] jo ‘ON

0¢ Sl ol G

®Y

O

S

s |

mf

0¢c
slewa Fx

(IMeseSeN) seako|dw] [esous)

910¢ 149V | 40 SV
TEgiHl HY F910¢

ve
G¢
9¢
Le
8¢
6¢
0¢
1€
43
€€
143
G¢
9¢
LE
8¢
6€
oy
34
(474
5174
124
*14
97
Ly
514
14
04
18
[4°]
€6
¥a
6§
96
LS
86
65
09
19
a9
€9
¥9
69
a8y
Lk
Ol

oL 428

L

| R

€

HHUUE H

|

06!
BN FhES
(n ) B —
x8g 3 98y Aq uoiisodwoy |auuosiad

G'08

808

AL

o3eJoNyY [5f 7k
soaAo|dw3 jo ‘oON

0¢ Sl ol S

®Y

0¢

N N

ARnc cAR o oo

N N

E
B 2 o=

ve
G¢
9¢
Le
8¢
6¢
0¢
1€
43
€€
143
G¢
9¢
LE
8¢
6€
oy
34
(47
3174
124
*14
oY
Ly
514
14
04
18
[4°]
€6
¥a
6§
96
LS
86
65
09
19
a9
€9
¥9
69
o3y

g

i

H HEIEI
N -
™

—
o~

—

o~
™

"B

SEE
0¥8 0821
slewed Fhx |ero] 22

(ewiysodiH) seaAo|dw3 |esausr)

FEWY L ELE

0wy
BN Fh
(B T®H—

42



Appended documents to FY 2015 report of activities

There were no items considered to be important matters for supplementing the
contents of the FY2015 report of activities.
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