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Research activities in the FY 2023

[International collaborative studies in Chornobyl thyroid cancer] Two projects on thyroid cancer in cooperation
with Prof. T. Bogdanova from the Institute of Endocrinology and Metabolism, Kyiv, Ukraine were accomplished as
follows. 1) A study of the immune checkpoint status (ICS) in radioiodine-refractory (RAI-R) recurrent papillary thyroid
carcinoma (PTC) from radiation-exposed and non-exposed patients from Ukraine revealed a positive ICS in 23.7% of
primary tumors and 28.8% of RAI-R recurrent metastasis. ICS was fully concordant between the two tumors in 91.5%.
The results show that ICS of the primary tumor can reliably represent ICS of the recurrent metastases, and that
about a quarter of patients with recurrent RAI-R PTC metastases, which is a life-threatening condition, may be
potential candidates for immunotherapy. 2) Aiming at the determination of an associations between Ki67 labeling
index (L) and clinicohistopathological characteristics of radiogenic and sporadic PTCs from Ukraine, we found that
in radiogenic PTCs, in contrast to sporadic tumors, an increase in Ki67 LI was associated with a worse postoperative
prognosis, namely with an increase in the risk of recurrent metastases, including the RAI-R ones, but this association
was seen exclusively in the BRAFV600E-negative tumors. In the BRAFV600E-positive PTCs, regardless of their
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etiology, an increase in Ki67 LI did not affect the clinical and histopathological parameters or the prognosis.
[International collaborative research supported by the Research Center for Radiation Disaster Medicine Science] 3)
A study of the etiology-specific roles of six SNPs located in four genetic loci, chr.2 (DIRC3), chr.8 (NRG1), chr.9
(FOXE1, PTCSC2), chr.14 (PTCSC3) with the risk of radiation-related and sporadic papillary thyroid cancer in
patients of different age groups from Belarus was expanded by genotyping additional samples. Currently, a statistical
analysis is underway to clarify the degree of dependence of radiation-related thyroid carcinogenesis on the pathways
and signals mediated by mentioned genes (Dr. T. Leonava, Minsk, Belarus); 4) a study of the positive ICS prevalence
in patients with poorly differentiated thyroid carcinoma demonstrated that it was observed in about 14% of patients
and that high PD-L1 expression in tumor cells was associated with poorer disease-specific survival (Dr. M. Fridman,
Minsk, Belarus); and 5) a study of the association of pl6INK4A expression with the BRAFV600E status, Ki-67
proliferation index, and the immune checkpoint status in radiation-related and sporadic radioiodine-refractory
recurrent papillary thyroid carcinoma from the Ukrainian patients to evaluate the prognostic role of p16INK4 to

optimize treatment and follow-up approaches is currently ongoing (Dr. L. Zurnadzhy, Kyiv, Ukraine).

M
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A BX
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1. Kawamura K, Suzuki K, Mitsutake N: Technical Report: A Simple and Robust Real-Time Quantitative PCR Method
for the Detection of Radiation-Induced Multiple Exon Deletions of the Human HPRT Gene. Radiat Res 199(1): 83-
88,2023. doi: 10.1667/RADE-21-00047.1. (IF: 2.5) Vv *

2. Ujiie R, Kawamura K, Yamashita S, Mitsutake N, Suzuki K: : Anti-CENP-C Antibody-Based Immunofluorescence
Dicentric Assay: Radiation Dose-Response, Validation Studies, and Radiation Dose-Dependency on Sister
Centromere Fluorescence.. Radiat Res 199(1): 74-82,2023. doi: 10.1667/RADE-22-00050.1. (IF: 2.5) Vv *

3. Kurashige T, Shimamura M, Hamada K, Matsuse M, Mitsutake N, Nagayama Y: Characterization of metabolic
reprogramming by metabolomics in the oncocytic thyroid cancer cell line XTC.UCI1. Sci Rep 13(1): 149,2023. doi:
10.1038/541598-023-27461-2. (IF: 3.8) O*

4. Le HT, Nguyen TPX, Hirokawa M, Katoh R, Mitsutake N, Matsuse M, Sako A, Kondo T, Vasan N, Kim YM, Liu Y,
Hassell L, Kakudo K, Vuong HG: Primary Thyroid Mucoepidermoid Carcinoma (MEC) Is Clinically, Prognostically,
and Molecularly Different from Sclerosing MEC with Eosinophilia: A Multicenter and Integrated Study. Endocr
Pathol 34(1): 100-111,2023. doi: 10.1007/s12022-022-09741-1. (IF: 11.3) O

5. Iwao A, Saijo H, Nakayama T, Higashi A, Kashiyama K, Mitsutake N, Tanaka K: Fresh human amniotic membrane
wrapping promotes peripheral nerve regeneration in PGA-collagen tubes. J Plast Surg Hand Surg 58: 13-17,2023.
doi: 10.2340/ jphs.v58.6496. (IF: 1) O *

6. Hirokawa M, Matsuse M, Mitsutake N, Suzuki A, Higuchi M, Hayashi T, Kamma H, Miyauchi A, Akamizu T: Non-
hyalinizing trabecular thyroid adenoma: a novel thyroid tumor with diagnostic pitfalls of hyalinizing trabecular
adenoma and medullary thyroid carcinoma. Diagn Pathol 18(1): 74,2023. doi: 10.1186/s13000-023-01361-5. (IF:
24) O

7. Senju C, Nakazawa Y, Oso T, Shimada M, Kato K, Matsuse M, Tsujimoto M, Masaki T, Miyazaki Y, Fukushima S,
Tateishi S, Utani A, Murota H, Tanaka K, Mitsutake N, Moriwaki S, Nishigori C, Ogi T: Deep intronic founder
mutations identified in the ERCC4/XPF gene are potential therapeutic targets for a high-frequency form of
xeroderma pigmentosum. Proc Natl Acad Sci U S A 120(27): e2217423120,2023. doi: 10.1073/pnas.2217423120.
(IF:9.4) *

A-b
1. Matsuse M, Mitsutake N: TERT promoter mutations in thyroid cancer. Endocr J 70(11): 1035-1049,2023. doi:
10.1507/endocrj.EJ23-0136. (IF: 1.3) *
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Research activities in the FY 2023

We continued the epidemiological studies based on Nagasaki University — Kawauchi Village, Tomioka Town, Okuma
Town and Futaba Town Reconstruction Promotion Bases. We monitored the environmental concentration of
radiocesium in Tomioka, Okuma and Futaba, and clarified the intention to return (ITR) to the town in residents, and
the relationship between ITR and mental health. As a topic related to the decommissioning of TEPCO’s Fukushima
Daiichi Nuclear Power Plant this fiscal year, we also conducted research on residents” perceptions of the discharge

of treated water into the Pacific Ocean.

P35
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1. Hande V, Orita M, Matsunaga H, Kashiwazaki Y, Xiao X, Taira Y, Takamura N: Importance of improving radiation
risk perception during reconstruction of Futaba town at 11 years after lifting of Fukushima nuclear accident
evacuation orders. Radioprotection 58(4): 261-269,2023. doi: 10.1051/radiopro/2023026. (IF: 1.4) O#*

2. Liu M, Taira Y, Matsuo M, Orita M, Matsunaga H, Kashiwazaki Y, Xiao X, Takamura N: Temporal variation in
environmental radioactivity and radiation exposure doses in the restricted areas around the Fukushima Daiichi
Nuclear Power Plant. Scientific Reports 13(-): 22459,2023. doi: 10.1038/s41598-023-49821-8. (IF: 3.8) O *

3. Hande V, Orita M, Matsunaga H, Kashiwazaki Y, Xiao X, Schneider T, Lochard ], Taira Y, Takamura N: Thoughts,
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Research activities in the FY 2023

[Thyroid cancer research] We continue the collaboration with Fukushima Medical University to analyze the
genetic status of the pediatric and adolescent thyroid cancer cases found in the Fukushima prefecture. We also
continue the research about TERT promoter mutations that are strongly associated with aggressiveness and
prognosis of papillary thyroid carcinoma. We published a review article regarding the TERT promoter mutations in
thyroid cancer. We have previously shown that TERT mRNA was highly expressed in a fraction of PTCs without the
TERT promoter mutations, and these cases had a high recurrence rate but better long-term prognosis compared to
mutation-positive cases. We reported that there was an association between the difference and the ratio of particular
splicing variants of TERT. We have also performed the research in terms of the relationship between the TERT
promoter mutations and response to radioiodine treatment. We published another review article regarding radiation-
related thyroid cancer.

[Radiation biology research] Towards the comprehensive understanding of the late health effects following
radiation exposure, studies using mouse carcinogenesis models were carried out with putting special emphasis on
tissue reaction. Through a whole genome sequencing, age-related mutational signatures were found in liver cancers
identified in mice exposed to ionizing radiation, indicating that accelerating tissue aging caused by radiation exposure

leads to the early manifestation of spontaneous carcinogenesis. Collaborations with almost all national radiation
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research centers continued. Several results have already been published in leading scientific journals and discussed

at national and international scientific meetings.
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Research activities in the FY 2023

We are working on the wide range of research and development of basic radiation biology, radiation protection,
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radiation safety management, radiation education, and technical support of experiments using radiation and
radioisotopes. In addition, faculty members with technical skills and experiences on radiation safety management are
taking an important part in both biological and physical dose-evaluation of the radiation disaster preparedness HQ of

Nagasaki University.

[Radiation Biology]

In FY2023, we continued to work on the previous year’s joint research (effects study using alpha-ray emitting
radionuclides, DNA damage response study, etc.) and dosimetry research (improvement of existing dose evaluation
methods, investigation of individual sensitivity to radiation, analysis of the natural frequency of occurrence of
chromosomal aberrations, etc.). In our research to improve dosimetry, we found that inhibitors of the histone
deacetylase (HDAC) family have a reducing effect on chromosome hypercondensation, which is directly related to the
analytical difficulty. We now examine the conditions under which the maximum effect can be obtained. In an
exploratory study of individual radiation sensitivity, baseline analysis was completed for approximately 40 of the 68
patients, and analysis of the remaining specimens, including irradiated specimens, is in progress. Also,
standardization of dosimetry methods and emergency operations have been discussed, and efforts to establish a
domestic dosimetry system are being made (Dosimetry committee, Coordination council of the Advanced radiation

emergency medical support center).

[Radiological Protection]

The following research projects are underway: 1) Development of radiation risk communication tool for
supporting radiation experts in collaboration with Hyogo University of Teacher Education; 2) Development of
environmental radiation safety assessment methods for establishment of the future A-FNS facilities in collaboration
with National Institute of Quantum Science and Technology; 3) Analysis of radio-cesium in soil samples from regions
with radioactive fallout in Hiroshima and Nagasaki, as a part of research project on dispersion of radionuclide by the
atomic bombing, in collaboration with Kyoto University, Hiroshima University, and more than 10 universities and
laboratories. We also continued our research on physical dose assessment including the characteristics of whole
body counter measurements, radioactive aerosol monitoring, and radon progeny measurements.

In addition, we are making efforts for improvement of nuclear emergency medical training as official members of
Training working groups under the Coordination council of the Advanced radiation emergency medical support center

in Japan.
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1. Iwaoka K, Enriquez EB, Tamakuma Y, Hosoda M, Tokonami S, Feliciano CP, Kanda R: Development of calculation
tool for iodine 131 biodistribution depending on the aerosol particle distribution. Radiation Protection Dosimetry
199(18): 2244-2247,2023. doi: 10.1093/rpd/ncad193. (IF: 0.8) *

2. Tamakuma Y, Kiso M, Sampei A, Hashimoto H, Kranrod C, Hosoda M, Ooka S, Furukawa M, Tokonami S: Site-
specific dose conversion factors for radon progeny based on ambient aerosol characteristics in an outdoor
environment and a tourist cave. Radiation Protection Dosimetry 199(18): 2207-2211,2023. doi: 10.1093/rpd/
ncadl75. (IF: 0.8) =

3. Hosoda M, Omori Y, Hashimoto H, Matsumoto M, Yasuoka Y, Sanada T, Oda Y, Kiso M, Sampei A, Kranrod C,
Tazoe H, Akata N, Taira Y, Tamakuma Y, Yamada R, Kudo H, Shimizu M, Tokonami S: Calibration experiments
for radon in drinking water measurements using portable-type electrostatic-collection radon monitors. Radiation
Protection Dosimetry 199(18): 2203-2206,2023. doi: 10.1093/rpd/ncad188. (IF: 0.8) *

4. Tamakuma Y, Naito M, Yang G, Tani K, Yajima K, Kim E, Kowatari M, Kurihara O: Development of a new
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integrated IN-VIVO counting system at the QST. Radiation Protection Dosimetry 199(15-16): 1848-1852,2023.
doi: 10.1093/rpd/ncac226. (IF: 0.8) *

5. Yang G, Tamakuma Y, Naito M, Tani K, Kim E, Kowatari M, Kurihara O: The new QST bioassay laboratory in
Chiba, Japan. Radiation Protection Dosimetry 199(15-16): 2020-2024,2023. doi: 10.1093/rpd/ncac198. (IF: 0.8)
%

6. Naito M, Tamakuma Y, Yajima K, Kim E, Obara S, Tani K, Kurihara O: Response of personal dosemeters on
various age-specific anthropometric phantoms under external irradiation applied to areas affected by the 2011
Fukushima Daiichi nuclear accident. Radiation Protection Dosimetry 199(15-16): 2030-2034,2023. doi: 10.1093/
rpd/ncad187. (IF: 0.8) *

7. Kowatari M, Kim E, Tani K, Naito M, Tamakuma Y, Kurihara O: Effectiveness of simplified dose estimation
equations for triage after criticality accident-a case study of dose assessment in the JCO criticality accident.
Radiation Protection Dosimetry 199(15-16): 1889-1893,2023. doi: 10.1093/rpd/ncac258. (IF: 0.8) =

8. Port M, Barquinero J-F, Endesfelder D, Moquet J, Oestreicher U, Terzoudi G, Trompier F, Vral A, Abe Y, Ainsbury
L, Alkebsi L, Amundson SA, Badie C, Baeyens A, Balajee AS, Bal zs K, Barnard S, Bassinet C, Beaton-Green LA,
Beinke C, Bobyk L, Brochard P, Brzoska K, Bucher M, Ciesielski B, Cuceu C, Discher M, Oca MCD, Dom nguez I,
Doucha-Senf S, Dumitrescu A, Duy PN, Finot F, Garty G, Ghandhi SA, Gregoire E, Goh VST, G | I, Hadjiiska L,
Hargitai R, Hristova R, Ishii K, Kis E, Juniewicz M, Kriehuber R, Lacombe ], Lee Y, Lopez Riego M, Lumniczky K,
Mai TT, Maltar-Strmecki N, Marrale M, Martinez JS, Marciniak A, Maznyk N, McKeever SWS, Meher PK,
Milanova M, Miura T, Monteiro Gil O, Montoro A, Moreno Domene M, Mrozik A, Nakayama R, O'Brien G, Oskamp
D, Ostheim P, Pajic J, Pastor N, Patrono C, Pujol-Canadell M, Prieto Rodriguez MJ, Repin M, Romanyukha A,
R Bler U, Sabatier L, Sakai A, Scherthan H, Sch le S, Seong KM, Sevriukova O, Sholom S, Sommer S, Suto Y,
Sypko T, Szatm ri T, Takahashi-Sugai M, Takebayashi K, Testa A, Testard I, Tichy A, Triantopoulou S, Tsuyama
N, Unverricht-Yeboah M, Valente M, Hoey OV, Wilkins RC, Wojcik A, Wojewodzka M, Younghyun L, Zafiropoulos
D, Abend M: RENEB Inter-Laboratory Comparison 2021: Inter-Assay Comparison of Eight Dosimetry Assays.
Radiation Research 199(6): 535-555,2023. doi: 10.1667/RADE-22-00207.1. (IF: 1.9) =*

9. Barquinero JF, Abe Y, Aneva N, Endesfelder D, Georgieva D, Goh VST, Gregoire E, Hristova R, Lee Y, Mart nez
JS, Meher PK, Miura T, Port M, Pujol-Canadell M, Prieto-Rodriguez MJ], Seong KM, Suto Y, Takebayashi K,
Tsuyama N, Wojcik A, Yoon H-J, Abend M: RENEB Inter-Laboratory Comparison 2021: The FISH-based
translocation assay. Radiation Research 199(6): 583-590,2023. doi: 10.1667/RADE-22-00203.1. (IF: 1.9) =*

10. Endesfelder D, Oestreicher U, Bucher M, Beinke C, Siebenwirth C, Ainsbury E, Moquet J, Gruel G, Gregoire E,
Martinez ]S, Vral A, Baeyens A, Valente M, Montoro A, Terzoudi G, Triantopoulou S, Pantelias A, Monteiro Gil O,
Prieto MJ, Domene MM, Zafiropoulos D, Barquinero JF, Pujol-Canadell M, Lumniczky K, Hargitai R, Kis E, Testa A,
Patrono C, Sommer C, Hristova R, Kostova N, Atanasova M, Sevriukova O, Dom nguez I, Pastor N, G 1 I, Pajic ],
Sabatier L, Brochard P, Tichy A, Milanova M, Finot F, Cuceu Petrenci C, Wilkins RC, Beaton-Green LA, Seong
KM, Lee Y, Lee YH, Balajee AS, Maznyk N, Sypko T, Pham ND, Tran TM, Miura T, Suto Y, Akiyamam M,
Tsuyama N, Abe Y, Goh VST, Chua CEL, Abend M, Port M: RENEB Inter-Laboratory Comparison 2021: The
Dicentric Chromosome Assay. Radiation Research 199(6): 556-570,2023. doi: 10.1667/RADE-22-00202.1. (IF:
1.9) *

11. Anderson D, Abe Y, Goh VST, Nakayama R, Takebayashi K, Thanh MT, Fujishima Y, Nakata A, Ariyoshi K, Kasai K,
Yoshida MA, Miura T: Cytogenetic Biodosimetry in Radiation Emergency Medicine: 5. The Dicentric Chromosome
and its Role in Biodosimetry. Radiation Environment and Medicine 12(2): 121-139,2023. doi: 10.51083/
radiatenvironmed.12.2 121.
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1. Yokoyama S, Hamada N, Tsujimura N, Kunugita N, Nishida K, Iezaki I, Kato M, Okubo H: Regulatory
implementation of the occupational equivalent dose limit for the lens of the eye and underlying relevant efforts in
Japan. . International journal of radiation biology 99(4): 604-619,2023. doi: doi.org/10.1080/09553002.2022.2115
160. (IF:2.1) *
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1. Abe Y, Takashima Y, Akiyama M, Tsuyama N, Takebayashi K, Nakayama R, Goh VST, Sugai-Takahashi M,
Alkebsi L, Ishii K, Kudo K, Sakai A, Kurihara O, Miura T, Suto Y, Akashi M: A preliminary report on retrospective
dose assessment by FISH translocation assay in FDNPP Nuclear Emergency Worker Study (NEWS). Radiation
Protection Dosimetry 199(14): 1565-1571,2023. doi: 10.1093/rpd/ncad053. (IF: 0.8) 3
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1. Tamakuma Y, Kiso M, Sampei A, Hashimoto H, Kranrod C, Hosoda M, Ooka S, Furukawa M, Tokonami S :
Workshop Riset Keselamatan Radiasi dalam Industry Society 5.0 di Indonesia. [ Site-specific dose conversion
factors for radon progeny based on actual aerosol size distributions at various environments| 20234E6H12H,

Jakarta, Indonesia
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1. Hosoda M, Omori Y, Furukawa M, Sampei A, Kiso M, Kudo R, Hashimoto H, Tamakuma Y, Sanada T, Kranrod C,
Shimo M, Tokonami S : International Symposium on Natural and Artificial Radiation Exposures and Radiological
Protection Studies (NARE2023). [Nationwide map of 226Ra concentration in soil in Japan based on gamma-ray
dose rate | 20234E9H 22H, GARI, HA

2. Iwaoka K, Palad LJH, Feliciano CP, Tamakuma Y, Hosoda M, Tokonami S, Kanda R, Moritake T : International
Symposium on Natural and Artificial Radiation Exposures and Radiological Protection Studies (NARE2023).
[ Geometrical efficiency for the scintillation cell in radon and thoron measurement | 20234£9H 22 H, 548, HA

3. Tamakuma Y, Kranrod C, Taira Y, Oda Y, Kikuchi H, Taoka M, Radhia P, Musikawan S, Poltabtim W, Kudo R, Abe
Y, Kiso M, Sampei A, Tazoe H, Akata N, Sanada T, Furukawa M, Shiroma Y, Ogura K, Yamada R, Kudo H,
Shimizu M, Omori Y, Hosoda M, Tokonami S : International Symposium on Natural and Artificial Radiation
Exposures and Radiological Protection Studies (NARE2023). [Inhalation dose assessment for thoron progeny and

relationship between thoron exhalation rate from walls an indoor equilibrium equivalent thoron concentration |
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Research Activity in 023

During 2023, the research activity of our department continued on risk communication in post-nuclear accident
situations as well as on the implementation of the co-expertise process to support the rehabilitation of living
conditions in areas affected by lasting radioactive contamination of the environment. In this perspective, the PhD
thesis initiated in 2022 on: ‘The role of the co-expertise process in the recovery phase after a nuclear accident’ was
continued. The reflection focused on how risk assessment and management, risk perception, risk communication, and
risk governance are feeding the process. Given the importance of the dialogue and radiation measurement in the co-
expertise process, an analysis of the desire to make measurements and to dialogue with experts among the residents
of Tomioka town was also performed. Concerning the dialogue dimension, a review of the IDPA method to facilitate
dialogue between stakeholders extensively used in the co-expertise process was also performed. More recent work
focused on a detailed review of the Futaba town experience to explore the factors facilitating the implementation of
the co-expertise process. A general reflection was also initiated on how some key elements of the co-expertise
process could be incorporated in the training program of on-site inspectors and support staff in the framework of the
Comprehensive Nuclear-Test-Ban Treaty (CTBT) to address possible concerns regarding the consequences

radiological contamination if present.
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1. Xiao X, Matsunaga H, Orita M, Kashiwazaki Y, Taira Y, Win TZ, Lochard ], Schneider T, Takamura N: Assessment
of the radiation risk perceptions and interest in tritium water among the returnee and evacuee in Tomioka Town
within 20 km from the Fukushima Daiichi Nuclear Power Plant.. International Journal of Environmental Research
and Public Health 20(3): 2690,2023. doi: 10.3390/ijerph20032690. =

2. Thu Zar W, Matsunaga H, Xiao X, Lochard ], Orita M, Takamura N: An analysis of the desire to make radiation
measurements and to dialogue with experts among the residents of Tomioka town, Fukushima Prefecture: about
the implementation of the co-expertise process.. Radioprotection 58(2): 79-89,2023. doi: 10.1051/
radiopro/2022035. (IF: 1.4) #*

3. Ando R, Koyama Y, Kobayashi T, Sasaki D, Akimoto N, Schneider T, Lochard J,Kanai Y: Report on the 24th
Fukushima Dialogue “Creating the Future of Fukushima Together With The Next Generation. Radioprotection
58(3): 161-167,2023. doi: 10.1051/radiopro/2023021. (IF: 1.4) *

4. Lochard ], Thu Zar W, Kai M, Ando R: The Identification, Diagnosis, Prospective, and Action (IDPA) Method for
Facilitating Dialogue between Stakeholders: Application to the Radiological Protection Domain. Journal of
Radiation Protection and Research 48(3): 107-116,2023. doi: 10.14407/jrpr.2023.0013. *

5. Hande V, Orita M, Matsunaga H, Kashiwazaki Y, Xiao X, Schneider T, Lochard ], Taira Y, Takamura N: Thoughts,
perceptions and concerns of coastal residents regarding the discharge of tritium-containing treated water from
the Fukushima Daiichi Nuclear Power Plant into the Pacific Ocean. BMC Public Health 23(1): 2436,2023. doi:
10.1186/s12889-023-17349-1. (IF: 3.5) *
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6. Lochard J, Thu Zar W, Kai M, Ando R: Responding to disasters: about the governance of post-nuclear accident
situations. Arch Psychiatr Ment Health (7): 1-3,2023. doi: doi.org/10.29328/journal.apmh.1001045. =

7. Lochard J, Chhem R: Lessons from Fukushima: the power of culture as storytelling. Lancet 401(20): 1650-
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8. Zlzer F., T. Schneider T., E. Ainsbury E. , Goto A., L. Liutsko L., G. O'Reilly G.O., Lochard J: Ethical and societal
aspects of radiological protection for offspring and next generations. Int J Radiat Biol 10: 1-11,2023. doi:
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Research activities in the FY 2023

1. Studies about radiation

Fractionated irradiation may enhance the acquired radioresistance during cancer radiotherapy, but the
mechanism has not been clearly elucidated. Using cancer cells, we found that enhanced expression of DNA damage
repair-related factors following fractionated irradiation could contribute the acquisition of radio resistance (nt J
Radiat Res 2023;21:609-614). In a tumor-bearing mouse model, we have demonstrated that nicaraven administration
effectively alleviated the acquisition of resistance of cancer by suppressing PARP (Mol Cell Biochem 2024. doi:
10.1007/s11010-024-04958-6). Otherwise, we have demonstrated that nicaraven effectively alleviate the radiation-
induced alternation on the expression of adhesion molecules in mouse lung tissues (J Radiat Res Appl Sci

2023;16:100668), and it is expected that nicaraven will be applied to prevent cancer lung metastasis in the future.

2. Studies about tissue-specific stem cells and regenerative medicine

To investigate the differences between newts and mice in response to oxidative stress, we exposed animals to
hypoxia (8% 02) or hyperoxia (80% 02) conditions for 2 hours. We found that the expression changes of epigenetic
regulation-related molecules were more pronounced in the lung tissue of newts than in mice under hypoxia, but
hyperoxia induced few of change in both animals (PLoS One. 2024;19:¢0299661). To examine lung damage caused by
artificial ventilation, healthy adult mice were given high oxygen and high tidal volume, and then lung damage was
examined. Our data showed that high oxygen was more likely to induce lung damage than high tidal volume (BMC
Pulm Med. 2023;23:354).

3. Studies about biomechanical stress

In vitro experiments using human bile duct epithelial cells have shown that pressure loading (= elevated
hydrostatic pressure) promotes EMT of cells through the activation of RhoA/ROCK and TGF- 8 /smad pathways (PLoS
One. 2024;19:¢0300548). Using human renal epithelial cells and a mouse ureteral ligation renal fibrosis model, we
have demonstrated that pressure loading promoted EMT of epithelial cells and renal fibrosis, which will be effectively
attenuated with low-dose losartan (Arch Biochem Biophys. 2023;748:109770). Otherwise, we are also investigating the

effects of mechanical stress on lipid metabolism in hepatic cells.

4. Studies about autophagy

We have investigated the role of autophagy in genomic instability and found that chronic DNA replication stress
leads to mitochondrial dysfunction via Parkin inactivation (Sci Rep. 2024;14:7877). In addition, we have observed
significant difference in starvation-induced autophagy between cells derived from newt and mouse tissues (paper
submitted), and we are continuing to investigate the cell biological significance of this different between animals in

response to starvation stress.
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1. Zha D, Yang Y, Huang X, Wang Z, Lin H, Yang L, Xu L, Wu Y, Huang H, Wang Y, Xin Z, Wu X, Xiao YF, Li TS,
Deng KY, Xin HB, Qian Y: Nicaraven protects against endotoxemia-induced inflammation and organ injury through
modulation of AMPK/Sirtl signaling in macrophages . European Journal of Pharmacology 946: 175666,2023. doi:
10.1016/j.ejphar.2023.175666. (IF: 4.2) *

2. Hasan M, Sekiya R, Li TS: Ex vivo expansion of primary cells from limb tissue of Pleurodeles waltl.
DEVELOPMENT GROWTH & DIFFERENTIATION 65(5): 255-265,2023. doi: 10.1111/dgd.12866. (IF: 1.7) Y¢*

33



5. M ;EENBIE — MBI B BERR T SBFT

3. Huang K, Omura M, Yan C, Abdelghany L, Zhang X, Li TS: Fractionated radiation exposure enhances the DNA
repair capacity to acquire radioresistance in HCT8 human colorectal cancer cells. International Journal of
Radiation Research 21(4): 609-614,2023. doi: 10.52547/ijrr.21.4.1 . (IF: 0.4) O *

4. Abdelghany L, Xu Y, Sekiya R, Yan C, Jingu K, Li TS: Nicaraven Exerts a Limited Effect on Radiation-Induced
Inhibition of Tumor Growth in a Subcutaneous Murine Tumor Model. Radiation Research 200(4): 382-388,2023.
doi: 10.1667/RADE-22-00212.1 . (IF: 2.5) % *

5. Yan C , Huang K, Urata Y, Li TS: Nicaraven partially attenuates radiation-induced expression of adhesion
molecules in the murine lung. Journal of Radiation Research and Applied Sciences 16(4): 2023. doi: 10.1016/j.
jrras.2023.100668. (IF: 1.7) kv *

6. XuY, LiY, Zhai D, Yan C, Liang J, Ichinomiya T, Hara T, Inadomi C, Li TS: Hyperoxia but not high tidal volume
contributes to ventilator induced lung injury in healthy mice. BMC Pulmonary Medicine 23(1): 354-361,2023. doi:
10.1186/s12890-023-02626-x. (IF: 2.6) % *

7. Huang Z, Nie H, Liu G, Li P, Peng YH, Xiao J, Gu W, Li TS.: Losartan alleviates renal fibrosis by inhibiting the
biomechanical stress-induced epithelial-mesenchymal transition of renal epithelial cells. Archives of Biochemistry
and Biophysics 748: 109770-109778,2023. doi: 10.1016/j.abb.2023.109770.. (IF: 3.8) * *

8. Mizoguchi S, Tsuchiya T, Doi R, Obata T, Iwatake M, Hashimoto S, Matsumoto H, Yukawa H, Hayashi H, Li TS,
Yamamoto K, Matsumoto K, Miyazaki T, Tomoshige K, Nagayasu T.: A novel ex vivo lung cancer model based on
bioengineered rat lungs. Frontiers in Bioengineering and Biotechnology 11: 1179830,2023. doi: 10.3389/
fbioe.2023.1179830. (IF: 4.3)

9. Khalifa MO, Moriwaki T, Zhang S, Zhou W, Ito K, Li TS.: Negative pressure induces dedifferentiation of
hepatocytes via RhoA/ROCK pathway. Biochemical and Biophysical Research Communications 14(667): 104-
110,2023. doi: 10.1016/j.bbrc.2023.05.042 . (IF: 2.5) #*
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1. Vargas JNS, Hamasaki M, Kawabata T, Youle R], Yoshimori T: The mechanisms and roles of selective autophagy
in mammals. NATURE REVIEWS MOLECULAR CELL BIOLOGY 24(3): 167-185,2023. doi: 10.1038/s41580-022-
00542-2. (IF: 81.3) #*
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Research activities in the FY 2022
1. Tumor suppressor function of MIEAP and ATG5 in mouse model of BRAF'**®_positive thyroid cancer
Mitochondria-eating protein (MIEAP) is a molecule important for non-canonical mitophagy and mitochondrial

quality control. To study the significance of MIEAP in the pathogenesis of thyroid oncocytoma and also conventional

cancers, and extend our effort toward canonical mitophagy (a selective autophagy), we here conducted mouse
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A mice developed thyroid cancers one year after intrathyroidal

studies using genetically engineered mice. Bra
injection of adenovirus expressing Cre, while cancer development was observed at 6 months in adenovirus-Cre-
injected Braf™";Mieap™®™° and Braf*";Atg"*"* mice (where autophagy-related 5 (ATG5) is a component of
autophagic machinery), although KO of either molecule alone was not sufficient for cancer development. These data
demonstrate that MIEAP or ATG5 knockout (KO) accelerated thyroid cancer development, and clearly indicate that

both MIEAP and ATG5 are tumor suppressors in thyroid carcinogenesis.

2. Influence of mitochondrial DNA (mtDNA) on tumorigenesis in thyroid oncocytoma.

In the thyroid oncocytoma-derived cell line (XTC.UC1), abnormalities in electron transport chain complexes I/1II
are observed due to abnormalities in mitochondrial DNA (mtDNA), resulting in a marked decrease in ATP production
in the mitochondria. In addition, although there have no genetic abnormalities such as BRAF and RAS that are seen
in normal thyroid cancer, there have complex genetic abnormalities in the near-haploid genome, so it is difficult to
determine whether mtDNA or nuclear DNA abnormalities are the cause of tumorigenesis. It is unknown whether
Complex chromosomal aberrations and mtDNA are difficult to examine using conventional gene transfer or
knockdown methods, so we replaced mtDNA between a thyroid oncocytoma cell line (XTC.UC1) and a normal thyroid
cell line (Nthy-roi3-1). When mitochondrial function was performed on the cell lines in which each cell line was
swapped, mtDNA-dependent mitochondrial activity was obtained, indicating that we had succeeded in creating cells

with mtDNA swapped between a normal thyroid cell line and an oncocytoma cell line.

3. Comparison of Metabolic Reprogramming Between Oncocytic and Non-Oncocytic Thyroid Cancer Cell Lines
Oncocytic thyroid cancer is characterized by aberrant accumulation of abnormal mitochondria in the cytoplasm
and a defect in oxidative phosphorylation. Metabolomics analysis was performed to compare metabolic
reprogramming among oncocytic and non-oncocytic thyroid cancer cell lines XTC.UC1 and TPC1, respectively, and a
normal thyroid ell line Nthy-ori 3-1. We found that although XTC.UC1 cells exhibit higher glucose uptake than TPCl1
cells, the glycolytic intermediates are not only utilized for generation of end-products of the glycolytic pathway but
also diverted to the branching pathways such as lipid metabolism and the serine synthesis pathway. Glutamine is
preferentially used to produce glutathione to reduce oxidative stress in XTC.UC1 cells, rather than to generate a
-ketoglutarate for an anaplerotic flux into the TCA cycle. Thus, growth, survival and redox homeostasis of XTC.UC1
cells rely more on both glucose and glutamine than TPC1 cells. These metabolic alterations are purposeful for

oncocytic cancer cells to compensate the defective mitochondrial function and to alleviate excess oxidative stress.
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1. Kazakova D, shimamura M, Kurashige T, Hamada K, Nagayama Y : Re-evaluation of the role of autophagy in
thyroid cancer treatment. Endocr ] 69(7): 847-862,2022. doi: 10.1507/endocrj.EJ22-0017. (IF: 2.86)

2. Hamada K, Kurashige T, Shimamura M, Arakawa H, Nakamura Y, Nagayama Y: MIEAP and ATG5 are tumor
suppressors in a mouse model of BRAFV600E-positive thyroid cancer. Front Endocrinol (Lausanne) 13:
932754,2022. doi: 10.3389/fendo.2022.932754. (IF: 6.055) O

1. Nagayama Y, Nishihara E: Thyrotropin receptor antagonists and inverse agonists, and their potential application
to thyroid diseases. Endocr J 69(11): 1285-1293,2022. doi: 10.1507/endocrj.EJ22-0391. (IF: 2.86) ¢

2. Nagayama Y, Hamada K: Reprogramming of Cellular Metabolism and Its Therapeutic Applications in Thyroid
Cancer. Metabolites 12(12): 1214,2022. doi: 10.3390/metabo12121214. (IF: 5.581) %
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Research activities in the FY 2023

(1) Epidemiological Study for hematological neoplasms among A-bomb survivors
The risk of myelodysplastic syndromes (MDS) is increased among A-bomb survivors. We collected MDS cases in
Nagasaki, and analyzed their genetic abnormalities or chromosomal abnormalities. We found that the profile of
genetic abnormalities or chromosomal abnormalities in proximally exposed among A-bomb survivors with MDS
were different from that of treatment-related MDS and de novo MDS. Based on the findings, we have created a
MDS mouse model and are analyzing that mouse model. In collaboration with the department of Human genetics
and the department of Pathology in our institution, basic studies on genetic damage in blood stem cells have
been initiated using a model in which mice are irradiated.

(2) Clinical studies for leukemia
We analyzed the results of chemotherapy and allogeneic hematopoietic cell transplantation for leukemias, MDS
and adult T-cell leukemia-lymphoma under collaboration with Japanese Society of for Transplantation and
Cellular Therapy and Japan Adult Leukemia Study Group.

(3) Clinical studies for lymphoid malignancies
As a member of Japan Clinical Oncology Group, we joined clinical trials for malignant lymphoma, ATL, and
multiple myeloma. We joined pathophysiological studies and also epidemiological studies for ATL.

(4) Molecular genetics of ATL
We reported the results of the co-operating study analyzing the relationship between genome alterations and
treatment results of ATL with Kyoto University, Kurume University, and University of Tokyo. In addition, we are
conducting basic research to develop new therapeutic strategies focusing on the epigenome in the pathogenesis
of ATL.

(5) Studies for myeloid malignancies
We jointly studied the epidemiology and genome alteration of hypoplastic MDS or chronic myeloid leukemia, and
the impact of genome mutation on the outcome of allogeneic stem cell transplantation for MDS. Furthermore, our

basic research focuses on the methylation status of genes in MDS.
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1. Moriyama S, Kido T, Sakamoto N, Fuchigami M, Tokito T, Okuno D, Miyamura T, Nakashima S, Hara A, Ishimoto H,
Imaizumi Y, Tsuruda K, Yanagihara K, Fukuoka J, Mukae H: Pulmonary Nodular Lymphoid Hyperplasia Evaluated
with Bronchoalveolar Lavage Fluid Findings: A Case Report and Review of the Literature on Japanese Patients .
Intern Med 62(1): 95-102,2023. doi: 10.2169/internalmedicine.9310-21. (IF: 1)
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prognostic index in therapeutic decision-making for patients with smoldering and chronic ATL: a multicenter
study. Int J Hematol 117(2): 206-215,2023. doi: 10.1007/s12185-022-03473-y. (IF: 1.7) *
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Research activities in the FY 2023
Our research projects include "Diagnostic and molecular pathology for cancers” as well as "Molecular pathologic
study of cancers from A-bomb survivors” and "Analyses of molecular pathogenesis for radiation-induced tumor”. In

FY 2023 we have accomplished two results as following.

1) Molecular Pathological Characteristics of Benign Thyroid Nodules with Poorly Differentiated Component

Thyroid follicular tumors (TFTs) showing nodule-in-nodule (NN) appearance with poorly differentiated component
(PDc) but neither invasion nor metastasis are diagnosed as benign nodules regardless of high-grade histological
features. This study aims at elucidating the malignant potential of PDc. This study analyzed the profile of TP53
binding protein-1 (53BP1) expression by dual-color immunofluorescence with Ki-67 and NRAS codon 61 mutations by
droplet digital PCR in 16 cases of TFT showing NN with PDc compared to 30 adenomatous goiter (AG), 31 follicular
adenoma (FA), 15 minimally invasive follicular carcinoma (MFC), and 11 widely invasive FC (WFC) cases. The
incidence of abnormal type 53BP1 expression in TFTs was significantly higher in the outer nodule (Out-N) (11.7%)
and PDc (10.3%) in NN than AG (5.6%) and FA (6.5%) but not in MFC (14.2%) and WFC (17.1%). Furthermore, the
frequency of double-positive cells with Ki-67 was significantly higher in PDc (0.36%) than in AG (0.03%), FA (0.12%),
and Out-N (0.08%) but not in MFC (0.67%) and WFC (0.66%). The NRAS codon 61 mutation was the most frequently
detected in both Out-N and PDc tumor areas (56.3%), and significantly higher than in AG (3.3%), FA (20.0%) but not
in MFC (26.7%) and WFC (36.4%). This study demonstrated that the prevalence of abnormal type 53BP1 expression
and NRAS mutations in PDc was comparable to FCs, suggesting a malignant potential at the molecular pathological
level. Because co-localization of 53BP1 and Ki-67 can be an indicator of altered DNA damage response (DDR), the
development of PDc may be associated with DDR impairments after harboring an NRAS mutation. Thus, we should

pay more attention to PDc as a precursor lesion associated with poorly differentiated thyroid carcinoma.

2) A New Indicator to Differentiate Thyroid Follicular Inclusions in Cervical Lymph Nodes from Patients with Thyroid

Cancer

Nodal metastasis is crucial for determining the stage of well-differentiated thyroid cancer (WTC) in patients older
than 55. Well-formed thyroid follicular inclusions (TFIs) are occasionally en-countered in cervical lymph nodes (LNs)
of patients with papillary thyroid carcinoma (PTC), and it is difficult to determine whether they are true nodal
metastases or ectopic thyroid tissues (ETT). This study aimed to elucidate the impact of the expression of the DNA
damage response molecule TP53-binding protein 1 (53BP1) using immunofluorescence (IF) as a biomarker to
differentiate TFIs in cervical LN by comparing the mutation analyses of primary thyroid cancers. The data
demonstrated the necessity for differential diagnosis of true metastases from ETT among TFIs in cervical LNs. PTC-
like nuclear features using hematoxylin-eosin staining combined with immunohistochemistry for conventional
biomarkers of PTC, including BRAFV600E, were most helpful in identifying metastatic follicular-patterned carcinomas.
In conclusion, IF analysis of 53BP1 ex-pression could be an excellent ancillary technique to distinguish metastatic
carcinoma or ETT from TFIs in LNs, particularly in cases other than BRAFV600E-mutated PTC.
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A BX

A-a

1. Eto R, Kawano H, Matsuyama-Matsuu M, Matsuda K, Ueki N, Nakashima M, Okano S, Ishijima M, Kawakatsu M,
Watanabe J, Yoshimuta T, Ikeda S, Maemura K: Ubiquitin, p62, and Microtubule- Associated Protein 1 Light Chain
3 in Cardiomyopathy. Circulation Reports 5(8): 323-330,2023. doi: 10.1253/circrep.CR-23-0058. (IF: 3.1) #*

2. Matsuu-Matsuyama M, Shichijo K, Tsuchiya T, Nakashima M: The effects of cystine and theanine mixture on the
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chronic survival rate and tumor incidence of rats after total body X-ray irradiation. Journal of Radiation Research
64(4): 738-742,2023. doi: 10.1093/jrr/rrad047. (IF: 1.9) ¢ *

3. Kawasaki K, Kai K, Tanaka N, Kido S, Ibi A, Minesaki A, Yamauchi M, Kuratomi Y, Aishima S, Nakashima M, Ito M:
Collision tumor of a papillary and follicular thyroid carcinoma: a case report. Thyroid Research 16(1): 24,2023.
doi: 10.1186/s13044-023-00167-3. (IF: 1.9) *
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1. HEIEE  BREBEERBARERIERDRE - 50 & LS ESERE. RN EA MRS 40(2): 105-
109, 2023.

2. R BEA—HR. HIEHRRES, SifE Jo. PERIRE. EAMEE BRI 0160, ER B 68(4): 413-
417, 2023.

3. BHBM. Hb £ &FETE R At B AR B BRHEEL deREET. Rl B HdERL SRR
A, HEIEE BI85 FESEERMIAES atypical glandular cells (AGC) OEBLIR & 3. H AR FMISAA L
INE A HERE 54: 13-17, 2023.

B-c

1. PEIEFE @ FURBUEIER B 559 @ : 2023.

FRRE

A EEZx%

A-b-2

1. Tratsiakova K : The 7th International Symposium of the Network-type Joint Usage/Research Center for Radiation
Disaster Medical Science. [ Clinicopathological characterization of thyroid papillary car-cinoma in autoimmune
thyroiditis | 20234E2H20H, A&, HA

2. Sekine J, Matsuoka Y, Kuwahara T, Togashi H, Kishikawa M, Vieth M : The 68th Annual Congress of International
College of Surgeons Japan Section. [One-stage reconstruction of surgical defect following resection of
arteriovenous malformation in the lip using transverse triangular island flaps| 202346 H10H, 5, HA

3. Tratsiakova K : The XVI International Scientific and Practical Conference "Ecology. Radiation. Health” dedicated
to the 70th an- niversary of the Non Commercial Joint-Stock Company “Semey Medical University”.
[ Clicopathological characterization of thyroid papilary car-cinoma in autoimmune thyroiditis | 202348 H 28 H ~29
H, XA, AF T8~

4. Kurohama H, Mussazhanova Z, Katsiaryna T, Matsuda K, Ueda M, Sato S, Yamashita H, Nakashima M : The XVI
International Scientific and Practical Conference "Ecology. Radiation. Health” dedicated to the 70th an- niversary
of the Non Commercial Joint-Stock Company “Semey Medical University”. [Clinicopathological features of
podoplanin(D2-40)-positive thyroid cancer| 20238 H28H~29H, vt x 1, #¥T7 A ¥ »

5. Kerimbayeva A, Sailaubekova S, Matsuoka Y, Matsuda K, Suzuki K, Nakashima M:The XVI International Scientific
and Practical Conference "Ecology. Radiation. Health” dedicated to the 70th an- niversary of the Non Commercial
Joint-Stock Company “Semey Medical University”. [Molecular pathologic in situ analysis for histogenesis of
thyroid cancer during anaplastic transformation] 20234E8 H28 H ~29H, v X A, #HFT X ¥ ~

6. Sailaubekova Y, Kerimbayeva A, Matsuoka Y, Suzuki K, Matsuda K, Nakashima M:The XVI International Scientific
and Practical Conference "Ecology. Radiation. Health” dedicated to the 70th an- niversary of the Non Commercial
Joint-Stock Company “Semey Medical University”. [Altered expression of autophagy and Wnt/ f§ -catenin
molecules in different subtypes of thyroid cancer] 20234E8 H28 H ~29H, v A A, hHF TR ¥ ~

7. Nakashima M:The XVI International Scientific and Practical Conference "Ecology. Radiation. Health” dedicated to
the 70th an- niversary of the Non Commercial Joint-Stock Company “Semey Medical University”. [ Biomaterials of
Atomic bomb survivors in Nagasaki] 20234E8H28H ~29H, ¥ A A, hFT A ¥ ~

8. Nakashima M:The XVI International Scientific and Practical Conference "Ecology. Radiation. Health” dedicated to
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the 70th an- niversary of the Non Commercial Joint-Stock Company "Semey Medical University”. [Molecular
pathologic analysis for radiation-induced thyr-oid carcinogenesis with a rat model] 20234£8 H28 H ~29H, & X 1,

NFETAE

B ERNER, ¥%

B-a

1. LHEH : $230 HARNGWFES TN ERFAM 4. [Molecular Pathological Characteristics of Thyroid Follicular-
patterned Tumors Showing Nodule-in-nodule Appearance with Poorly
Differentiated Component| 202349 H2H, £, HA
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ELB A S E e S
X —E

e
o
)
=+

A-a | Ab | Ac | Ad | A-e | &8 | SCI | B-a | B-b | B-c | B-d | B-e | A&l
2023 3 0 0 0 0 3 3 3 0 1 0 0 4 7
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Research activities in the FY 2022

1) Clinical nuclear medicine:

In the nuclear medicine diagnosis of cardiac amyloidosis using bone scintigraphy, which has been the focus of
attention in the field of cardiovascular medicine in recent years, we conducted studies to standardize the diagnosis.
It was clarified that three-view SPECT interpretation is desirable for standardized diagnosis. For the comparison
between 1-hour and 3-hour incubation time of planar images, we clarified those incubation time images has different
clinical importance. In the INCAPS4 study (IAEA Noninvasive Cardiology Protocols Study-4) which analyzes the
actual state of utilization of nuclear medicine and CT for cardiovascular diagnosis, we have cooperated as the JAPAN

national coordinator of the cardiac nuclear medicine part.

2) Pre-clinical molecular imaging:

We are conducting preclinical molecular imaging research in various fields. In this year, the potential of a -dextrin
as a thyroid protective agent was evaluated by small animal SPECT and proved that oral administration of a -dextrin
suppressed the accumulation of radioiodine in the thyroid gland, indicating its potential usefulness as a protective agent
against thyroid exposure. This study was conducted as joint project between Kumamoto University, Shinshu University

and the University of Tokyo.

3) Risk of medical and occupational radiation.

Collaboration study with Hiroshima University and Fukushima Medical University regarding DNA damage caused
by FDG PET/CT imaging is continueing. In addition, the final analysis of the joint research with Hiroshima University
and Fukushima Medical University on occupational exposure of health care workers is now on final process. A
comparison was made before and after the implementation of the revised Ionization Ordinance in 2021. It was found
that the exposure dose itself did not change before and after the implementation. It was also found that exposure
doses at general hospitals were slightly higher than those at university hospitals. Those findings were published in
papers. Currently, the final review of the questionnaire survey conducted in FY2021 and FY2022 to the training
facilities of the Japanese Radiological Society and the study conducted at Nagasaki University on the effect of lens

protective eyewear on lens dose reduction are in the process of being edited into a paper.

4) Survey for biological and environmental radiation contamination.

We continue to measure and study the internal radiation exposure associated with the Chernobyl and Fukushima
nuclear power plant accidents. In addition, our department has collected and measured soil samples related to the
atomic bombings in Nagasaki. As in the past year, we are working on archiving those stored sample at the Nagasaki
University Museum. In addition, we are cooperating one of the projects conducted by the Ministry of Health, Labour
and Welfare starting in 2020, named “Survey and Research on Construction of Weather Simulation Model and
Analysis of Dispersion of Radioactive Fallout Associated with the Atomic Bombing, etc ”. The soil investigation in

Hiroshima and Nagasaki was continued under this projects. This projects will continue in FY2024.

3L

A B

A-a
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Takashi Kudo:XVI International Scientific and Practical Conference «Ecology. Radiation. Health» Named after B.A.
Atchabarov Dedicated to the 70th Anniversary of Semey Medical University. [Lecture: Positron Emission

Tomography: FDG and beyond] , Semei, Kazakhstan
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Research activities in the FY 2023

1. Genome analyses of genetic disorders

In addition to the genomic analysis of single-gene diseases, the pillar of research is to elucidate the onset of
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diseases from the perspective of the genome, targeting all kinds of diseases such as multifactorial diseases. Genome
analysis is performed for the purpose of identifying disease-causing mutations and causative genes of rare genetic
diseases, and research on events related to gene function analysis and gene function is being conducted. The entry
point for research is the identification of disease-causing mutations based on genome sequencing by short-read next-
generation sequencing (shNGS). The Department of Genetics at the Atomic Bomb Disease Institute participates in
the establishment of a nationwide system for diagnosing difficult-to-diagnose patients (IRUD: Initiative on Rare
Undiagnosed Diseases), is working on the elucidation of hereditary diseases of unknown cause and cooperates the
clinical implementation of genomic medicine. In recent years, we have begun epigenetic analysis of diseases from the
viewpoint that diseases develop not only from base changes but also from base modification abnormalities.

Since shNGS analysis alone was found to be insufficient for “whole genome analysis”, we introduced a long-read
next-generation sequencer (IoNGS) and performed lo0NGS for cases in which the cause could not be identified by

shNGS analysis. . We also started searching for structural and methylation abnormalities.

2. Research into the mechanism of human papillomavirus-induced cervical cancer

Many human cervical cancers are caused by high-risk human papillomaviruses (HPV) infection. However, the
genomic factors of HPV that determine the high risk had not been identified. We have revealed that four amino acids
in the E6 protein of HPV are highly conserved in high-risk HPVs. However, it remains unclear why the E6 protein,
and specifically these four amino acids, are related to the development of cervical cancer. The fact that it has been
conserved throughout the evolutionary history of the virus is very strong evidence that the E6 protein itself plays an
important role in the onset of cervical cancer, and we are currently conducting research to elucidate the mechanism
of E6 protein in cell proliferation and malignant transformation. In addition, since the genetic predisposition of the
host, “"humans,” is also thought to play a major role in the onset of cervical cancer, we would also like to proceed

with human genome analysis related to the development of cervical cancer.

3. Development/advancement of quantitative analysis method for methylated DNA

Some cases of hydrocephalus are clearly primary ciliary dysfunction (PCD) diseases. In our department, we have
shown that CFAP43 mutations cause normal pressure hydrocephalus. After that, we have found that all of knockout
mice we generated with ciliary genes have ventricular enlargement. It has been thought that this is due to abnormal
cerebrospinal fluid flow caused by impaired ciliary movement of ependymal cells in the ventricular wall, but the
mechanism by which hydrocephalus develops neurological symptoms remains unclear. CFAP43 gene mutations have
prompted us to begin research in our department with the aim of elucidating the process by which hydrocephalus

develops neurological symptoms using model mice.
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Research activities in the FY 2023

Our department promote risk assessment about health effect due to radiation. We also promote research about
thyroid disease. Our research themes are;

1) Restoration support and health support in Fukushima (Fukushima Health Management Survey).

2) Evaluation of radiation exposure dose and radiation health effects around Chernobyl and Fukushima.

3) Research on health effects due to various environmental factor.

4) Basic research on the thyroid gland.

In the FY 2023, we supported the Thyroid Ultrasound Examination of children at Fukushima Health Management
Survey continuously.

As for the research activities led by our laboratory, we managed population-based cohort and have been
participating in community health checkups in Nagasaki Prefecture and collecting data on thyroid diseases in the
general population. We are also investigating the relationship between thyroid gland and lifestyle-related diseases. In
addition, in collaboration with foreign collaborators, we are conducting research on the assessment of health effects
due to low-dose exposure to cesium-137 in the area around Chernobyl. Basic research on the thyroid gland is
elucidating the effects of radiation on the thyroid gland.

In the FY 2023, we have published several papers on the association between thyroid and lifestyle disease as
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results of this cohort study. Moreover, we assessed the relationship between internal exposure to cesium-137 and
the dietary habits of residents in the area around Chernobyl and published English paper.

Furthermore, we accepted joint research projects from overseas related organizations and a research project
from domestic organization as the network-type Joint Usage/Research Center for Radiation Disaster Medical Science
composed of the Research Institute for Radiation Biology and Medicine at Hiroshima University, the Atomic Bomb
Disease Institute at Nagasaki University, and the Fukushima Global Medical Science Center at Fukushima Medical

University. We also conducted a few research projects as the Triangle Project between the three centers.
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Watanabe J, Yoshimuta T, Ikeda S, Maemura K: Ubiquitin, p62, and Microtubule-Associated Protein 1 Light Chain
3 in Cardiomyopathy.. Circulation reports 5(8): 323-330,2023. doi: 10.1253/circrep.CR-23-0058.

4. Shimizu Y, Matsuyama M, Noguchi Y, Takada M, Kawashiri S, Fukui S, Nakamichi S, Nagata Y, Maeda T,
Hayashida N: Association between anti-thyroid peroxidase antibody and thyroid stimulating hormone: a cross-
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Research activities in the FY 2023

The clinicopathological data and tissue samples of atomic bomb survivors are absolutely imperative to
understand the late health effect of radiation at molecular pathologic level. Biomaterials of survivors are usually
preserved as several formalin-embedded paraffin-embedded tissue blocks, but, there is a limit to the comprehensive
analysis since nucleic acid fragmentation. As one of A-bomb disease medicine project of Nagasaki University Global
COE program “Global Strategic Center for Radiation Health Risk Control”, we have established the tissue bank for
cancers which were freshly resected from A-bomb survivors together with information on the A-bombing and medical
data since April 2008. The population used in this bank was confined to A-bomb survivors’ patient who undergoes a
lumpectomy in the Japanese Red Cross Nagasaki A-bomb Hospital and Nagasaki University Hospital.

879cases (820persons) fresh frozen tumor tissue from survivors have been collected by the end of December
2023. In this bank, the proximal distance cases who were exposed less than 2km from the hypocenter, which appear
relatively strong effects of radiation, accounted for 100cases (12.2%). As the site of the cancer, 209 cases of lung,
167cases of breast, 132 cases of colon, 102 cases of stomach, 87 cases of liver, and 65 cases of thyroid in
descending order, are collected. We are also extracting DNA and RNA from the collecting fresh frozen tissue. We
introduced an automated equipment to extract nucleic acid in order to stabilize the quantity of the samples. We also
consider that labeling the quality check data on the sample tubes would avoid errors, help maintain the condition of

the samples, and help providing the data that endures different kinds of research.
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Research activities in the FY 2023

In the Biostatistics section, an atomic bomb survivor database was established for the purpose of facilitating
epidemiologic research. We are conducting epidemiologic research on the health effects observed in atomic bomb
survivors. Additionally, we are providing GENKEN IT services to support the educational and research activities

conducted within this institute.

1) Enhancement of Atomic bomb survivor database

In 2008, the follow-up area was expanded to encompass the Nagasaki Prefecture. The database currently
contains data on 120,000 atomic bomb survivors living in Nagasaki City and 50,000 living outside Nagasaki City
within the Prefecture. In the 2023 fiscal year, approximately 3,700 individual historical records on moving in and out
of Nagasaki were updated. Additionally, approximately 16,000 examination records were added to the database. The
A-bomb Survivor Certificate numbers that had not yet been registered were verified with the original ledger, and
67,000 numbers were entered and matched in FY2023. Furthermore, images and data of 1,400 outpatient medical

records of the Nagasaki Red Cross Hospital (for the fiscal years S35-S36) were entered.

2) Epidemiological researches and Joint researches of Atomic bomb survivors

We are currently conducting a study to investigate the long-term health effects of A-bomb entrant survivors who
were entered into the proximal area of the hypocenter following the explosion. A data set comprising the detailed
behavior of 15,214 entrants by FY2022 after the atomic bombings was created. The availability of detailed
information on time of entry and duration of stay is of crucial importance for the detection of effects in observational
studies of cancer mortality risk. In FY2023, a follow-up and analysis of cancer mortality data from 1970 to 2015 was
conducted. A stay of more than one day on the day of the bombing was found to be associated with an increased
risk of cancer mortality. No correlation was identified between distance from the hypocenter. Further studies will be
conducted to examine the analysis of each factor using integrated exposed indices, etc. In collaboration with other
institutions, we conducted an analysis of factors contributing to longevity among the elderly individuals exposed to
the atomic bomb in cooperation with Fukushima Medical University, linkage of A-bomb exposure information with

patients at Nagasaki Red Cross Hospital. Furthermore, statistical analyses were conducted as a joint research.

3) Administration of Genken IT services

The system is responsible for providing information infrastructure services to overseas researchers and
graduate students, etc. The system was upgraded in FY2022. The wireless access point in the ABDI building and the
NAS file sharing service for use within departments and among project members in the university will continue to be
operated, while the file transfer/sharing service and the ABDI meeting room reservation service will be provided by
the Nagasaki University Services. The number of terminals with registered a wireless LAN, GENKEN_NUNET1
connection was 149 (a decrease of 9 from the previous year), the number of terminals with free connection,
GENKEN_FREE was 1,237 (a decrease of 68 from the previous year), and the number of terminals with “eduroam”
connection was 74 (to be put into operation from FY2023). The total amount of shared disks for departments and

projects was approximately 9 TB (39% utilization) at the end of FY2023.
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