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Research activities in the FY 2014.

[Thyroid cancer research] In the FY 2014, we reported: 1) In collaboration with Fukushima Medical University, we have
analyzed genetic alterations in pediatric papillary thyroid carcinoma (PTC) cases. Furthemore, together with Radiation
Research Center for the Health Management Survey at Fukushima Medical University, we have prepared for several joint
papers. 2) The water analysis has been started at Kawauchi village to identify the cause-and-effect factors on thyroid
abnormalitis in Fukushima as a confouding factor besides radiation fallout effect. 3) The transgenic mice overexpressing Foxel
under the thyroglobulin promoter have been generated and analyzed. Adequate control of the expression level of Foxel seems
to be necessary for proper development and function of thyroid. The combination of the Foxel overexpression and the activated
PI3K-Akt pathway showed neoplastic changes, suggesting that the dysregulation of Foxel may play some role in thyroid
tumorigenesis in the certain circumstances. 4) We have developed a novel 3D culture method for primary normal human
thyrocytes. With this procedure, thyrocytes formed follicules in which colloid and thyroglobulin were pooled, suggesting that
their condition may be similar to an in vivo state. This is probably useful for many applications in the future.

[Radiation biology research] In the FY 2014, we determined DNA damage accumulation in various tissues and organs
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isolated from mice exposed to low-dose and low-dose-rate radiation. We have proved that tissues and organs receiving 20 mGy

per day do not accumulate DNA damage. Furthermore, it was confirmed that tissues and organs exposed to 1 mGy/day for 100

days showed DNA damage levels equivalent to the spontaneous levels. We also initiated the projects, in which radiation effects

of childhood exposure were examined. In addition, we have carried out the cooperative research projects in collaboration with

17 research facilities in the field of radiation research in Japan. The comprehensive English textbook on Fukushima NPP

accident and radiation risk has been prepared together with the international experts group.
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BOEZEN:% R L7z (Sato et al. PLOS ONE 2015) 6

Research activities in the FY 2014.

We have evaluated health risk of residents in Fukushima based on the evaluation of their exposure doses. In Iwaki city, we
screened internal exposure doses by whole body counter (WBC) and showed that internal exposure doses in residents were
limited (Orita et al. PLOS ONE 2014). Also, we promoted the epidemiological studies based on Nagasaki University — Kawauchi
Village Reconstruction Promotion Base. We conducted the survey on the individual exposure doses within 20km zone from
Fukushima Daiichi Nuclear Power Plant (FDNPP) and provided the scientific evidences for the possibility of residents’ return
to this area (Orita et al. PLOS ONE 2015). Also, in cooperation with Fukushima Medical University, we analyzed the factors
associated with intension to leave in nurses after the accident at FDNPP and revealed the importance of education in the areas
of radiation health sciences (Sato et al. PLOS ONE 2015).
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Research activities in the FY 2014
This department was established in October 2014, with only two faculty members transferred from the Radioisotope
Research Center. However, the wide range of research is ongoing from basic radiation biology to regulatory sciences in

radiological protection. We will further expand these research projects and also serve the global and local research community

by making the best use of Radioisotope Research Center.
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[Radiation Biology]

In the FY2014, we addressed the mechanism of generation and suppression of chromosome translocation after exposure to
ionizing radiation (IR). Translocation is generated by misrejoining between two DNA double-strand breaks (DSBs) on two
different chromosomes. Thus, interaction between multiple DSBs is prerequisite for translocation formation. However, it
remains unknown whether the DSB interaction is merely the consequence of random chromatin movement or regulated by
specific molecules. In the present study, we search factors affecting the DSB interaction by assessing the frequency of pairing
between 53BP1 foci (DSB marker) as an indicator of DSB interaction. We find that Ku80 and DNA-PKcs, which are core DSB
repair factors of classical nonhomologous end joining (NHE]), suppress the DSB interaction. We also find that the DSB
interaction is also suppressed by ATM, a major DSB signaling factor. Chromosome analysis revealed that inhibition of classical
NHE] or ATM activity caused elevated translocation frequency after IR. In contrast, we obtained evidence that 53BP1 itself
promotes the DSB interaction and translocation frequency after IR. Together, the present study indicates that interaction
between DSBs is not merely an accidental event caused by random chromatin movement, but is regulated by major DSB repair
factors. Our study also revealed a novel function of Ku80, DNA-PKcs, ATM, and 53BP1.

[Radiological Protection]

Evaluation of internal dose after the Fukushima Daiichi NPP has almost over after 1,076 examinations. Retrospective
comparison of our overall results was done to the doses observed in A-bomb survivors, in Nagasaki residents in the era of
global fallout, and in residents around Chernobyl NPP. In Fukushima, risk communications to nursery schoolteachers and
childcare workers were continued. Studies on radiation education were expanded diversely, including use of Fukushima-
derived radioactive cesium source to the education of medical school, development of packaged architecture for new radiation

education, and evaluation of understanding and perception of radiation in medical residents.
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Research activities in the FY 2014.

In the FY 2014 we reported: 1) in collaboration with Ukrainian researchers a striking similarity between the age profiles of
young patients diagnosed for thyroid cancer during the period of latency after Chernobyl in Ukraine and those recorded
currently in Fukushima Prefecture suggestive of non-radiation etiology of the latter; 2) that morphological differences of
papillary thyroid carcinoma (PTC) in adults of Japan and Ukraine are similar to those observed in pediatric tumors thus
demonstrating that morphogenesis of PTC is influenced by environmental factors, especially dietary iodine, and genetic factors;
3) in collaboration with Belarusian researchers we showed in a cross-sectional study that in women treated for differentiated
thyroid cancer at a young age (14.04 +5.03 years old), Calcium-D3 medication has a beneficial effect on bone mineral density,
and that TSH-suppressive therapy does not affect it at least during 10 years of follow-up; 4) in collaboration with Serbian
researchers we found that the decrease of von Hippel-Lindau (VHL) tumor suppressor gene expression associates with PTC
progression, and that somatic mutations or evidence of VHL downregulation via promoter hypermethylation are unlikely to be
involved in the mechanism of VHL repression; 5) the association of some SNPs, which were previously known to confer risk for
thyroid cancer, with follicular adenoma of the thyroid, demonstrates that predisposing genetic factors are partly common for
benign and malignant thyroid tumors, implying broader roles of the pathways this SNPs underlie in thyroid tumorigenesis, not

limited to carcinogenesis.
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BRAF (V600E)-induced thyroid tumors in a mouse model. Thyroid 24 (3): 502-510, 2014. (IF 3.843) * O%

2.  Mussazhanova Z, Miura S, Stanojevic B, Rogounovitch T, Saenko V, Shiraishi T, Kurashige T, Shichijo K, Kaneko K,
Takahaashi H, Ito M, Nakashima M: Radiation-associated small cell neuroendocrine carcinoma of the thyroid: a case report
with molecular analyses. Thyroid 24 (3): 593-598, 2014. (IF 3.843) %O

3. Tronko MD, Saenko V, Shpak VM, Bogdanova TI, Suzuki S, Yamashita S: Age distribution of childhood thyroid cancer
patients in Ukraine after Chernobyl and in Fukushima after the TEPCO-Fukushima Daiichi NPP accident. Thyroid 24 (10):
1547-1548, 2014. (IF 3.843) *

4. Stanojevic B, Saenko V, Todorovic L, Petrovic N, Nikolic D, Zivaljevic V, Paunovic I, Nakashima M, Yamashita S, Dzodic R:
Low VHL mRNA Expression is Associated with More Aggressive Tumor Features of Papillary Thyroid Carcinoma. PLoS

One 9(12): e114511, 2014. (IF 3.543) *
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7z (Sci Rep. 2015;5:8055) o F 72 WUIHLIRG I & 2 EA& AR OREE S B 52012 L7z (Physiol Rep. 2015;3. pii:
e12377) o

2) FulALHINicaraven I HT AT ORGER] & L T, B HAHIRETC & 2 g (RiEK) M oo [ | 2B 7 DR R &
ERL, ZOBEFIZOWT LIS L7z (Biochem Biophys Res Commun. 2014;452:548-53) o

2. RRMREYZNEOBAS LOBEEEADICHICEET 2HREHICOVT:

1) Bl (77 4 Miilg) oEarTtEERE ORI B X OMRHMER BRI R EA~OIGHIZEE T A W78 & IR
AT 720 BRI AR F-Seribl 3 B i i le OB iy g ICEE 2 AH) 2L 2 WL L, MR EOmE
PRI R P AR VG IR B FE \ T 72 2 S L & 1572 (Cell Rep. 2015;10:1135-48) o

2) EHRHRE MBEMIEH 2 T2 L By 7 AGIBFEREOFEE & BRIL A b L AIRPEIS DWW T S 222 L7z (Biochem
Biophys Res Commun. 2014;454:376-80) o

3) WA - T AL SR o [ 2 R Y & F 72 Scarless B G IE OB TS, AN = A b1 RIS X 2 ALAR S AL
R L R B O 2 DIFENOH G & T2,

3. PARMIRICRIEYT 2R
1) fli%e O AT~ — 7 — 2T, Mlak» S0 ABRMIE S L. COMWHEL BT 2 L 12, FRICs ARG
OACHHNZ RIS 2 % 72
2) DA L B A b L A DI 2> & R O T A BT 4 4 RS % #8072 (J Gastroenterol. 2014 Dec 27.
[Epub ahead of print]) o

Research activities in the FY 2014.
1. Studies on radiation-induced damages to tissue-specific stem cells
1) By daily exposure health mice to 0, 2, 10, 50, and 250 mGy 7 -ray for 1 month, we found that radiation exposure to 7 -ray

at the dosage as low as 10 mGy significantly declined the number and colony formation capacity of hematopoietic stem/

progenitor cells in bone marrow, and this radiation-induced injury were observed by a dose-dependent manner (Sci Rep.
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2015;5:8055). We also confirmed the sensitivity and dose-dependency of radiation injury in satellite cells (Physiol Rep.
2015;3. pii: €12377).

2) To search potential new radiation protective drugs, we tested nicaraven, a radical scavenger for protecting radiation-
induced injury in hematopoietic stem/progenitor cells in mice who recieved daily exposure to 50 mGy y -ray for 30 days.
We demonstrated that nicaraven protected effectively against radiation injury in stem cells through the improvement of
DNA repair and inflammatory response (Biochem Biophys Res Commun. 2014;452:548-53).

2. Basic and translational studies on tissue-specific stem cells

1) Basic and translational studies focused on muscle stem cells (satellite cells) were widely conducted to understand the
metabolic and muscular disorders in the past year. Especially, we discovered the cell-polarity protein Scrib, as a crucial
regulator of satellite cell fate in controlling population expansion and self-renewal (Cell Rep. 2015;10:1135-48).

2) By a direct comparison with the matured mononuclear cells in bone marrow, we uncovered the features on redox-balance

regulation signalings in hematopoietic stem cells (Biochem Biophys Res Commun. 2014;454:376-80).

3) We examined the potency of mesenchymal stem cells from human umbilical cord blood and Woharton's jelly tissues for

scarless wound healing. We also tested the hypothesis that estrogen deficiency impairs stem cells, which consequently

contributes to postmenopausal disorders.

3. Studies on cancer stem cells

1) We isolated cancer cells by using various well-known markers, and then investigated the biological characterization of

cancer stem cells, especially about their property of energy metabolisms.

2) From the view points of cancer stem cells and oxidative stress resistence, we successfully covered the mechanisms on the

therapeutic resistance and poor outcome of pancreatic adenocarcinoma ( J Gastroenterol. 2014 Dec 27. [Epub ahead of

print]).
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Li TS : Effects of antioxidants on the quality and genomic stability of induced pluripotent stem cells. Sci Rep 4:3779, 2014.
(IF 5.078) *

Kurazumi H, Li TS, Takemoto Y, Suzuki R, Mikamo A, Guo CY, Murata T, Hamano K : Haemodynamic unloading
increases the survival and affects the differentiation of cardiac stem cells after implantation into an infarcted heart. Eur J
Cardiothorac Surg 45(6):976-982, 2014. (IF 2.814) * %

Kudo T, Hosoyama T, Samura M, Katsura S, Nishimoto A, Kugimiya N, Fujii Y, Li TS, Hamano K : Hypoxic
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1. /N &4 CDB Symposium2014 ~Regeneration of Organs:Programming and Self-Organization~ [ A Niche-Dependent
Self-assembly in Skeletal Muscle Stem Cells| 20144E3H11H HA
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1. /NEFI&Sr : 2014 FASEB Science Research Conference Skeletal Muscle Satellite and Stem Cells [The cell polarity protein
Scrib is a novel regulator of myogenic progression in muscle satellite cells | 20144-7H22H 7 XU %

2. /NEPI&4) 2014 FASEB Science Research Conference Lipid and Lipid Regulated Kinases in Cancer [The tumour suppressor
Scrib plays a crucial role in maintenance of proliferative state in muscle stem cells| 20144E7H27H 7 A%

3. M #2014 FASEB Science Research Conference Skeletal Muscle Satellite and Stem Cells [Notchl and Notch2 play
an indispensable role in maintenance of the satellite cell pool in adult muscle] 201447H21H 7 41U %

4. WEYSKHE 2014 FASEB Science Research Conference Skeletal Muscle Satellite and Stem Cells [Notch signalling in myofibre
controls muscle mass and fibre types] 20144E7H21H 7 XU 7
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5. /NEIRAS BTN RS AR 3 7 — [ERTT T I A4 Mol EY S ] 2014410430 &l

B-b
1 /NEFAES 2l AR A A e TR -1 X 2 B m iR - S ] 20144E3H8H  dtifiiE
o DB B2 TS X A B TE S TR AR T AN 0 B T AR ] 20144F11H4H 5UAR
3. HEHIEA : 5E69Inl H AR E 4 [l e N F-Seribls & 2897 7 A4 MlilgoEar el ] 2014490190 b
)
=

32



5. HHF TENHIE — HIRIHERERRATSBFT

WX —E
Aa | Ab | Ac | Ad | Ae | 45| SCI | Ba | Bb | Bc | Bd | Be | &5 | #5F
2014 9 3 0 0 0 12 ) 0 0 0 1 0 1 13
PORRN—E
A-b = B-b = YN =
A ko [ e | O Ba o kven [ e | OO | R
2014 0 1 4 ) 5 3 19 27 32
IR BICR B EEERE—E
RS SRR L ¥E AR SCHE #m 3L H #E R
SRR (BRSCRRS0) MRS R SCRR R (SCHE 30
2014 0.923 3 0.75 2.25
Impact factor fE—&
Impact factor #E 2472 1) Impact factor S5 72 1) Impact factor
2014 26.452 6.613 2.939
HEE)
K4 - Wk B (GHLFE) MR B M A
ZF kg - HBdx A A Rl Ko e o
I Vi €3 ST a— VI [ & AR ] R RFHENE
HHIFE - Bh# MO AEALSY:, Joimbendsd Rl R
75 - Bk EFEEV 2] [#EET & A Rl R HE
RIEEWEG - B g DAL, et gE R R
BRIEEG - B BEYIF—V R RFHENEH
a= B - Hd% IR B RERT (RRAR BRI PR RE) IR AR B R = R R 7 A
HHFE - B IR (A1) TR WF 6 1l o S A o A R R R TR
P E - B IR AT (AW5%) R F K
BRIRIE - B IEEEAT (A1b52) Tl IR S A
BRIEEG - B IeE A (k) UM BE - BN B P 74
/NP A - BhEK e Eh AT (WFFedRE) HAL KT R BEE 5 R 7e 8
Fh 2306 E)
K4 - Z BH & % 4 ESIE N I
Z= B - 2% HERCE - R A FlR B SR A BRI IS
Z kA - B Editorial board member World Journal of Stem Cells
N e Editorial board member Current Signal Transduction Therapy
Zs kA - Hdg Editorial board member Chinese Journal of Clinicians
A B - Bz Editorial board member Current Angiogenesis
& Bk - #og Editorial board member Current Tissue Engineering
ZF Bkt - Bd% R (RER) H AP R 7y
Z= BkA - 2% FAEH The Czech Science Foundation
Z= Bk - 2% FAR The Israel Science Foundation
INEPE A - B WhoE e GRS

33




5. R BB E — MFa e AEHTEB P

RS & oIt F%

/NEPRESY - B

<V YT A R A

FHRENP A ba Sy RZIZEDFHE SR
B 2 K39

B IOTR X SR AR
| omeewm | woe s g®  [kEegm| 00 maemE

SR T

OB e | HACERERA R | FRIERE LS X 2 AL R ORI O B H &
TR RHFEA~OIGH
JERETH%E (B)

= Mk H0E | BAHERS | HEHRHE 10 & 2 MRS A~ 0 B
DA A 7 E-A
SRR (B)

BBk - HdE | AR G| BEEEICET AEM LYYy
7 O & ¥ ol
R (C)

4 Mk - HdE | HACEREMA G| AHZH AN L RO EH L
A
R %

BBk iE | HAEIHERS S| <4 2 ORNALS £ 5 OB iR~ 0 5 L5
S
R (C)

=Mk g | DACERHERA G| BEERISHI A IS LI T L T 4 S
= 7 & B IEMBLGREOF R oM L
SR (C)

M HE | HASHHRRS S| EEBEELTL L TS ey A D
500 L 3 0 B PR B B
SR (C)

Mk e | BACHHERA G| R R R A A O B B & L
SR - 52
JERER%E (C)

ST - % | HA RS G| R A O BB 350 % E L N
LA~ — 9 — Rt
SR (C)

BEEE - B | BASHRERA R | AR A T O MR 1 2 <
7 AN — 5 — DY

o ‘ SRR

AEES B | BRFRERS L N Y T L

s - | GG A 7 — | (

SR TR H A Al iR 2% e A / Z\ 1) V3 PLE 2R 9 % notch2o) 18 il 1%
FE T OS) - 2 & AT F O

TRET R | . EFW% (B)

i HAFARAS RE 1 Scartess e e & 15 L 7= Bl ia e
Foa7 b T s WR AT (AR

NS - BV | RREHER R Rk | BRI 2L TR T B L O
YA M T 4 —REDRFETOBSE

34



5. THFE EENBEE — A #E s AZHTEBFT

oW
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20144F JETF 721G B 924k

1. HURBR % B 72 B EDNAZ EER YT & S8hY AISE

1-1. in vitro |2 B V) 2 XA MG - P I IR ST A EEDNAT HEHYIT (DSBs) OHFERILAIC & 2 Iz FE oM O/ VRS - 5 >
I FUIRARAIRE 2 7222 L BUBR1LRH) T & 5 N-acetyl cysteine (NAC) OFILFRIL, AR L 2 iGEmER (ROS) @
A Z 3 L. comet assay TIEHH 5 22 %2 DSBsIZ L Ol 2358 & i 7245, 53BP1 Ny H2AX DfocusTEZ Kk Tld, ®hAid
BOOENLDoTe ZOMKT SR 5 NACEDTEELH O ®)H % Mat 4 2 B focusTE ;2 B CDNARB O FHIE &
LTHWE Z L ICEEPLETH S Z EAVRIE SNz, BEm L EHEA L. revise Td %, QWIS —370 KBq “'TiRANIC
L VIS PRI ARDEED S 72h5, ROSHEL. comet assayDfE (DSBs) & & ICHEMEE & L THFHRBMcEF -
720 SRIIHEEOBIMIOWTORFDPVLETH 5,

12 BETHE~ T A% 72X RS - DI IES FE 38 € 7V OTER © AR S 3 — FHIBE & 72 4B# O TGF
B/ TPO Cre~ ™7 A, P16-/-< 7 A, PTEN+/-< 7 Z12166.5KBqD ™' 1% JE N 5. & 5\ 138Gy DX & BT R L
H1%6~12 7 H i Csacrifice & 17 > 72 2%} - PERGTREI AR 209 2 ML IZ A B N o 72,

2. ALDH BERIGME L i (CSC) HEre B %

2-1. FURBRIEAI IR IC 31 2 ALDHIG PRI & 7 A v 5 4 23831 — ALDH 43 Bl E HIRBRE OCSC~ — 7 — R TH b0 22
TR DO ALDHEE G M FHE#] (DEABEDS) # HHWCA 74 77 vt A &{7o7:& 2%, DEABIZIHI L 7245, DSIZH
L ZWVEVIFRIEVHTLONTZ. CO200FHANIR L LFTAT7 4 TIEBEHHI L Cnb EEZ N0,
SiRNAZE 13 shRNALZ & 2 G HEIIHI 2 179 720, FTI9EEH L 7 14 V1 2O ERT-PCRTHMANZZE 24, b b
FUR B A ik CIIIASD IR DS IE R IS B WD b 5 72,

22. WD 53 A 51 = A LI — [ES TN COALDHO W #PE 2 #isd L7 & 2 A ALDHT & ALDH O3 Lol b
S & TILO4E & A UEIAIZRE Y . TTEIUR 17z CSC—non-CSCE W) — DO ZE L i e Shbke I
F—IRET, YA FI v ZIIBTEZ DL E BT,

Research activities in the FY 2014.

1. Radiation-induced DNA double strand breaks (DSBs) and carcinogenesis in the thyroids:
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1-1. In vitro effect of anti-oxidant N-acetyl cysteine (NAC) on X-ray and *Iinduction of DSBs in rat thyroid PCCI3 cells - NAC
pretreatment inhibited irradiation-induced ROS production and DSBs detected by the comet assay, but not DSBs evaluated by
53BP1 and yH2AX focus formation asaays. These data call attention that multiple parameters should carefully be used for
analyzing DNA damage when studying the potential candidates for radioprotective compounds. The paper is now in revision
for J Radiat Res.

1-2. X-ray and *'I-induction of thyroid cancer mouse models using genetically engineered mice — Several genetically engineered
mice with restricted iodine intake was subjected to X-ray exposure or intraabdominal injection of **I. So far, no cancer

development was observed.

2. Studies on ALDH activity and cancer stem cell function:

2-1. Inhibiton of ALDH activity and isozyme expression in thyroid cancer cell lines — ALDH acitivity was tried to be inhibited by
two drugs, DEAB and DS; the former suppressed but the latter did not, suggesting that these two drugs suppressed sphere
formation in different mechanisms. To inhibit ALDH activity by siRNA or sh RNA, the ALDH isozyme predominantly expressed
in thyroid cancer cells was determined by RT-PCR, revealing ALDH 1A3 as most highly expressed isozyme.

2-2. The mechanisms for plasticity of CSC properties — thyroid cancer cells show plasticity for ALDH expression, suggesting

dynamic regulation, not hierarchial expression, of ALDH expression in thyroid cancers.

P35

R

A BX
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1. Orim F, Bychkov A, Shimamura M, Nakashima M, Mito M, Bogdanova T, Matsuse M, Suzuki K, Saenko V, Nagayama Y,
Yamashita S, Mitsutake N: Thyrotropin signaling confers more aggressive features with higher genomic instability on
BRAFV*®induced thyroid tumors in a mice model. Thyroid 24(3):502-510, 2014. (IF 3.843) * %

2. Shimamura M, Nakahara M, Kurashige T, Yasui K, Nakashima M, Nagayama Y: Disruption of transforming growth factor-
beta signaling in thyroid follicular epithelial cells or intrathyroidal fibroblasts does not promote thyroid carcinogenesis.
Endocrine J. 61(3):297-302, 2014. (IF 2.019) * %

3.  Shimamura M, Nagayama Y, Matsuse M, Yamashita S, Mitsutake N: Analysis of multiple markers for cancer stem-like cells
in human thyroid carcinoma cell lines. Endocrine J. 6 (15):481-490, 2014. (IF 2.019) * %

4. Yasui J, Nakahara M, Shimamura M, Kurashige T, Yasui K, Abiru N, Kawakami A, Nagayama Y: Minor contribution of
cytotoxic T lymphocyte antigen 4 and programmed cell death 1 ligand 1 in immune tolerance against mouse thyrotropin
receptor in mice. Acta Med Nagasaki. 59 (1): 13-17, 2014. O % A

5. Baple EL, Chambers H, Cross HE, Fawcett H, Nakazawa Y, Chioza BA, Harlalka GV, Mansour S, Sreekantan-Nair A, Patton
MA, Muggenthaler M, Rich P, Wagner K, Coblentz R, Stein CK, Last JI, Taylor AM, Jackson AP, Ogi T, Lehmann AR,
Green CM, Crosby AH: Hypomorphic PCNA mutation underlies a human DNA repair disorder. J Clin Invest 124 (7): 3137-
3146, 2014. (IF 13.765) &

FRRE
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A-a

1. 3K HH% : International Symposium on Xeroderma Pigmentosum and Related Diseases. [ Transcription, DNA damage and
Repair] 20144E3H5-7H i

Ab-1

1. 3K HH% : 3R Symposium Program. [ Molecular cloning and characterization of new human DNA repair genes | 20144F
11A17-21H  HkEY
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A-b-2

1. "REEE © 3R Symposium Program. [ Molecular cloning and characterization of new human DNA repair genes] 20144
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2. %5 ®iJ5 : 3R Symposium Program. [ Molecular cloning and characterization of new human DNA repair genes] 20144
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1. WA ERT ) AW

MM T REOFERER - KEBETFREZHE LT, MRED T ) LR 21T> T b, RIBRFENILOZL
DOWFFEE & OFEWIEIZ L - TEFIFRMEZ . TS — 7 >4 — (NGS: next generation sequencer) % ffifj L7274
J DIEIFGIPE A I L LR R A RO E LT > Tnd, RIEED ZOHMITHIZENEME L, i S BEHERS D
7o b HEEEZA L % in vitro TIHERFMIIR T EBRIZET L 72,

2. TUET AT 4 v I HEE (RBEEERETE & SotosfEMETE) DIREERAT

HEEAOE B IEKMT2D F 72 13KDMAEE T D20 DMIZFHIEK TH 1) . SotosiEBEIFIINSDLEIZ TR TH 5, &
NODOBIETHEWIC AN DORAFMMEEHIET L EEZLNLD, GIHS =7y eBho TOLEETIIEARHTH
bho TEI AT A v I REMMIL S TERPEIH L CDEEZONDLZ NS, Y AT 4 v 72 L2 HE - IE
FALT D 2 LT BEERETE & SotosTEBEIEDGEREANDILH b EZ 5N Do WEMRNT OO L TV 22T 14 v 7 YEIC
LBHRIBEA ) == T DD ET N7 AL ETT 5 72,

Research activities in the FY 2014.

1. Genome analyses of genetic disorders

To identify the causative mutations or causative genes for rare genetic disorders, we collaborate many departments
including Nagasaki University and other universities from which genome DNAs were donated. Based on genome sequence
information obtained by next generation sequencer, candidate mutations responsible for the disorder were picked up, and we

began to in vitro experiment to show functional change due to the mutations.

2. Research for pathophysiology in epigenetic disorders (Kabuki Syndrome and Sotos syndrome)

It has been shown that MLL2 and KDMG6A gene is responsible for Kabuki Syndrome and NSD1 gene is for Sotos
syndrome. It is thought that those three genes have some role for regulation of histone methylation, but no specific target
transcript regulated by the genes or methylation modification were identified. Clinical symptoms in epigenetic disorders could
be the results from the disarranged transcripts due to the inappropriate epigenetic modification, so the normalization of
epigenetic state could alleviate the clinical symptoms in those disorders. To research for pathophysiology and screen the

effective drugs in epigenetic disorders, we began making model mice for Kabuki Syndrome and Sotos syndrome
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Research activities in the FY 2014.

We focus on the molecular mechanisms of DNA damage repair so that we can understand the pathogenesis of
carcinogenesis and their potential drug discovery. A malfunction in DNA repair system often results in cancer predisposition
diseases. We've investigated pathogenic changes responsible for xeroderma pigmentosum (XP), Cockayne syndrome (CS), UV-
sensitive syndrome (UV®S), Seckel syndrome (SS) as well as severe combined immune deficiency (SCID), all of which are
characterised by malfunctions on the DNA damage response mechanisms. We recently identified disease causative mutations
in the ATRIP (SS), ERCC1 (CS), XPF (CS), KIAA1530/UVSSA (UVSS), and PRKDC (SCID) genes in affected individuals. We
are currently further studying their molecular pathogenesis as well as detailed molecular mechanisms responsible for the

genome integrity.
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Research activities in the FY 2014.

(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 compared their clinical characteristics with those of MDS in non-survivors. We found that the chromosomal
abnormalities are differenct between these two groups.

(2) Analysis for the molecular pathogenesis of leukemia
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We investigated how the expression of the myeloperoxidase (MPO) gene is regulated in a cell-type specific way.
Transcription factors that are reported to regulate its expression are mutated in some leukemia though the high expression
of MPO gene, and vise versa. We found that the expression level of the MPO gene is highly related with the methylation
status of the promoter and gene body.

(3) Clinical studies for lymphoid malignancies
As a member of Japan Clinical Oncology Group, we joined clinical trials for malignant lymphoma, adult T-cell leukemia-
lymphoma (ATL), and multiple myeloma. We also joined the study of the clinical manifestation of ATL as a member of the
cooparative study group supported by the Ministry of Health, Labor and Welfare science research funds. In addition, we
performed the case series study of ATL in our hospital and Nagasaki prefecture, and the case studies of lymphoid
malignancies in our hospital. We showed the outcome of the chemotherapy of the eldery ATL patients.

(4) Studies for molecular mechanism of ATL
We performed the co-oparating study to analyze the molecularpathogenesis of ATL with Kyoto University, Kurume
University, MIMOGA study group, department of laboratory medicine of Nagasaki university, and school of pharmacological
science of Nagasaki university. We showed the molecular mechanism of the effect of HSP90 inhibitor for ATL, and found the

novel candidate for the molecular targeted therapy.
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Research activities in the FY 2014.

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 2014, we have
accomplished three results as following: 1) Although it is well known that exposure to ionizing radiation during childhood is a
significant risk factor for thyroid cancer, differences in the radiation sensitivity of the thyroid follicles between childhood and
adulthood have not been clearly elucidated. We have recently reported three results; i) proliferative ability of thyrocyte is 5-fold
higher in 4-week-old immature rats as compared with 8- month-old adult rats, and cell cycle arrest is induced in thyrocytes from
immature rats after a high dose irradiation: ii) although, in both immature and adult age groups, phosphorylation of p53

proteins is significantly enhanced with DNA double strand breaks after irradiation in dose-dependent manner, apoptosis is not
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induced in their thyrocytes and any up-regulations of its related molecules, such as p21, puma, and cleaved caspase-3, are not
significantly observed: and iii) autophagy-related molecules are significantly increased in immature but not in adult thyrocytes
(Matsuu-Matsuyama, et al., ] Radiat Res 2015). 2) Oncocytic follicular adenomas of the thyroid (OFA) are neoplasms of
follicular cell origin predominantly composed of large polygonal cells with eosinophilic and granular cytoplasm that is rich in
abnormal mitochondria. This study demonstrated abnormal/DDR type of 53BP1 expression in OFA and its association with a
higher incidence of CNA. Mitochondrial dysfunction may block the apoptotic process resulting in an increase in the survival of
genetically-injured cells and, simultaneously, GIN during tumorigenesis. Further, we found amplification of chromosome 1p36
in OFA showing high DDR/abnormal type of 53BP1 expression and significant positive correlation with the level of TP73
expression. Because TP73 belongs to the p53 protein family, dysregulation of TP73 transcription may play a critical role during
tumorigenesis of OFA. 3) Bcl-2 homology domain 3 (BH3)-only protein (Bim) is known as a pro-apoptotic protein which
participates in mitochondrial cell death. We have recently found that Bim is up-regulated in H.pylori-infected mucosa. To
examine if Bim is associated with mucosal inflammation in gastritis patients, both the level and localization of Bim expression
were evaluated in biopsied gastric tissues. In our results, the level of Bim mRNA transcripts is significantly correlated with
degree of gastritis, and Bim protein is co-localized with mitochondria, and partially with Bax in inflammatory cells. These

findings indicate that Bim may play a role in termination of inflammation through apoptotic process in H.pylori-related gastritis.
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2) HAkA A — T 2 FEEIRIESE © pb3D ZEFERFFEIZ B L CRERITZE & L CHIfE. BIFRFELEAE & 04 FICT, FFIRRKE
JES7 12 BT 2FDG PETO LR & O BEEICOWT O EZHEHET TH 5o T2 CREMFEIL.GHILTS 577 74
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3) BEEHE) AW N4 Y~ Y RE T4 7=y U FBEES - AR (BIPS) & oz X A, /WNECTIC

LB EREIE L O HAILEIE 2T > T b, 7VT AT S 7 HGHRFSICTREEZB I 2V, BEE-RERLE L
TREDOTFETHSHo AWIFEICEE L T, 201543012 M A v IFges & EE Y R I7 A 2 B L 72,
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Research activities in the FY 2014.

Our department studies about basic scientific research of cell biological response to radiation, measuring radioactivity in
living human using whole body counter and clinical/pre-clinical molecular imaging.
1) Basic research: We continuously study about relationship between radiological effect and p53, DNA double strand repair.
With associate professor Kashino (Oita university), we preliminary found relationship between p53 mutation and glucose
metabolism in tumor cell.
2) Clinical molecular imaging: Related to basic research, we start to study about relationship between histological finding and
glucose metabolism measured with FDG PET in liver/biliary/pancreas tumors. We also continuously study about efficacy of
analysis software for ECG gated myocardial perfusion images. We report results in annual meeting of Society of Nuclear
Medicine and Molecular Imaging and Japanese Society of Nuclear Medicine.
3) Medical radiation risk: We continuously performing international comparative study of pediatric CT practices in Japan and
Germany with Johannes Gutenberg-Universitit Mainz and Leibniz institute for preventation research and epidemiology - BIPS.
The results were partly presented in the 15th Asian Oceanian Congress of Radiology. The first manuscript is under submission.

We also held international symposium regarding this issue on Mar/2015.
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4) Pre-clinical molecular imaging: Our new member, Dr.Nishi, start to study using small animal PET/SPECT/CT in Nagasaki
university radioisotope research center. We improved its image quality and quantitative capability and helping molecular

imaging study such as infectious disease imaging.
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1. Koike H, Sueyoshi E, Nagayama H, Ashizawa K, Sakamoto I, Uetani M, Kudo T, Ikeda S. Discrepancy between dual-energy
computed tomography lung perfusion blood volume and lung perfusion single-photon emission computed tomography/
computed tomography images in pulmonary embolism. Am J Respir Crit Care Med 189 (12): €71-2, 2014. (IF 11.986) *

2. Matsunari I, Miyazaki Y, Kobayashi M, Nishi K, Mizutani A, Kawai K, Hayashi A, Komatsu R, Yonezawa S, Kinuya S.
Performance evaluation of the eXplore speCZT preclinical imaging system. Ann Nucl Med 28 (5): 484-497, 2014. (IF 1.500)
* Yy

3. Kobayashi M, Nakanishi T, Nishi K, Higaki Y, Okudaira H, Ono M, Tsujiuchi T, Mizutani A, Nishii R, Tamai I, Arano Y,
Kawai K. Transport Mechanisms of Hepatic Uptake and Bile Excretion in Clinical Hepatobiliary Scintigraphy with 99mTc-
N-pyridoxyl-5-methyltryptophan. Nucl Med Biol 41 (4): 338342, 2014. (IF 2.400) * 3%

4. Oyama N, Ito H, Takahara N, Miwa Y, Akino H, Kudo T, Okazawa H, Fujibayashi Y, Komatsu K, Tsukahara K, Yokoyama O.
Diagnosis of complex renal cystic masses and solid renal lesions using PET imaging: comparison of 11C-acetate and
18F-FDG PET imaging. Clin Nucl Med 39 (3): €208-14, 2014. (IF 2.857) *

5. Thara M, Takeshita S, Okaichi K, Okumura Y, Ohnishi T. Heat exposure enhances radiosensitivity by depressing DNA-PK
kinase activity during double strand break repair. Int ] Hyperthermia. 30 (2): 102-9, 2014. (IF 2.769) * A

Ab

1. Kudo T, Ideguchi R, Koide Y, Maemura K, Uetani M. Inter-operator agreement of functional parameter between medical
student and professional nuclear cardiologist measured with newly developed freely available myocardial gated SPECT
analysis program (Heart Function View). ] Nucl Med 55 (s1): 1716, 2014.
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Research activities in the FY 2014.

The Center for promotion of collaborative research on radiation and environment health effects was established in
September 2014 as a center for promotion of research and educational project of Atomic Bomb Disease Institute. Division of
Strategic Collaborative Research was founded as a new division of this center, and a staff was assigned at November 1, 2014.
We supported the Thyroid Ultrasound Examination of children at Fukushima Health Management Survey. Furthermore, we
held the Health Lecture for Atomc Bomb Survivor for the Atomic Victims and for citizens in cooperation with Department of
Global Health, Medicine and Welfare.

We also conducted the multi-institutional survey as “Thyroid ultrasound findings in a follow-up survey of in children from
three Japanese prefectures: Aomori, Yamanashi, and Nagasaki” to investigate the clinical diagnosis of thyroid nodules detected
in the first screening and to summarize the results of further thyroid examinations by conducting a follow-up survey of children
who underwent a second thyroid examination. These results suggested that thyroid cancer may exist at a very low but certain

frequency in the general childhood population (Hayashida et al. Sci. Rep. 2015).
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Research activities in the FY 2014.

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.

539 cases (511 persons) fresh frozen tumor tissue from survivors have been collected by the end of December 2014. 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 60 cases (11.7%). As the site of the cancer, 113 cases of breast, 112 cases of lung, 81 cases of colon,
58 cases of stomach, 58 cases of liver, and 40 cases of thyroid in descending order, are collected. We are also extracting DNA
and RNA from the collecting fresh frozen tissue. We introduced automated nucleic acid extraction 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 2014.

In the Biostatistics section, Atomic bomb survivor's databases are being established for the epidemiologic research. We
persists the epidemiological research for health effects of Atomic Bomb Survivors. We provide the Genken IT services of
supporting education and research for all of the members in our institute.

Improvement of Atomic Bomb Survivor’s Database

The follow-up population of the database is expanded to the outer of Nagasaki city. One hundred twenty thousand

survivors in Nagasaki city are registered in the database, and forty six thousands in the merginal city of Nagasaki city within

Nagasaki Prefecture are appended the database on 2008. We are now trying to make a unique individial records by excluding
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duplicated records between city and prefecture registration using data-linkage technique.

In FY 2014, approximately two thousands individual records updated for moving-in and moving-out Nagasaki. Also,
approximately thirty thousand records of examination, two thousands ICD-10 coded records of death causes and a thousand
records of tumor registration information appended to the database.

We attempt to construct a database of the atomic bomb survivors' survey sheets and create a database of a talk about
A-bomb expriences in 2015. We have done data cleaning for foundamental data linkage in FY 2014.

Epidemiological Research and joint research for atomic bomb survivors

We are analyzing various factors of the morbidity and mortality for elderly atomic bomb survivors. In FY 2014, we
attempted to elucidate factors of healty long life, factors of hematopoietic malignant tumor and cancer mortality in the fall-out
district. We jointed taking part in analysis for other department researches.

Administration of Genken IT services

We provided Genken IT services as the research and education infrastructures for our institutional staffs and students. The
wireless LAN made connections 98 devices for the campus LAN and 668 devices for the free WiFi connections in FY 2014.
Thirty six users registered for the internet file transfer and sharing service and 3.4% used in the whole disk space for the shared
network drive service as of FY 2014.
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