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Research activities in the FY 2016

[Thyroid cancer research] The collaboration with Fukushima Medical University continues. We have not seen differences
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in the profile of genetic alterlations; it is similar to that of adult sporadic cases. In collaboration with Kuma Hospital, we analyzed
the cases that had been selected for active surveillance but grew during the observation period and were resected. In these
cases, TERT promoter mutations were not accumulated, but association with the high score of the Ki-67 labeling index was
found. We have for the first time identified three novel fusion genes, SQSTM1/NTRK3, AFAP1L2/RET, PPFIBP2/RET, in
young papillary thyroid carcinoma cases. We performed functional characterization of these gene products, and the results

suggest that these are onco-fusions having transforming ability.

[Radiation biology research] We have extended our researches on tissue reactions in response to radiation exposure
using experimental animal models. In particular, we have focused on the interaction between radiation and lifestyle, since
cancer risk from low-dose and low-dose-rate radiation siginificantly affected by the cancer risks stem from the lifestyle. After
the TEPCO Fukushima Daiichi nuclear power plant accident, it has been reported that children show a tendency of overweight
because of the restriction of outdoor exercize. Therefore, we have started the experiment to look for the effect of transient
obesity during childhood. So far, we observed any effect of childhood obesity on cancer induction after radiation exposure. We
are now extending the observation to the tissue reactions, which should contribute to the better understandings of the low-dose

and low-dose-rate radiation effects.

[Radiation risk research] Cooperative research results on health effects after the Fukushima NPP accident have been
reported continously together with Fukushima Medical University, which indicates the impact of health risk of the accident
itself and evacuation accompanied but not due to direct effects of radiation exposure. In April 2016, Nagasaki University
Hospital has just established, under the leadership of the President, the Headquater of Nuclear Disaster Countermeasures,
which integrates two nuclear disaster-related centers; Supporting Center for Advanced Radiation Emergency and
Comprehensive Supporting Center for Nuclear Disaster Medicine by the Japanese government (Nuclear Regulatory Agency).

Now we have new mission and task for response and countermeasures against nuclear disaster.
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Research activities in the FY 2016.

We promoted the epidemiological studies based on Nagasaki University — Kawauchi Village Reconstruction Promotion
Base which was established in 2013, conducted the survey on the evaluation of radiation exposure doses (Orita et al. Sci Rep
2016) and of mental health status in residents of Kawauchi. These activities were introduced in “Science” (Takamura et al.
Science 2016). Furthermore, we whoed the epidemiological differences of childhood thyroid cancer between Fukushima and

Chernobyl to primote the correct understanding on the health effects of radiation exposure.
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Research activities in the FY 2016

Faculty members of this department also belong to the Radioisotope Research Center and pursue the wide range of
research from basic radiation biology to regulatory sciences in radiological protection. We will further expand these research
projects and serve the global and local research community as well as the radiation emergency preparedness by making the
best use of Radioisotope Research Center. In addition, faculty members with technical skills and experiences on radiation safety
management are taking an important part in a dose-evaluation unit of the radiation disaster preparedness HQ of Nagasaki

University.

[Radiation Biology]

In the FY2016, we published two papers related to mechanism of chromosome rearrangement after exposure to ionizing
radiation. (Yamauchi et al. Scientific Reports 2017; Niimi et al. Genes Chromosomes Cancer 2016) . Both are collaborative works
supported by the Research Base for Radiation Accidents and Medical Science. In the FY2016, we started a new project to
address the role of splicing factors in DNA double-strand break repair. Splicing is the process to produce mature mRNA by
removing intron from primary transcripts. A recent study has shown that many splicing factors promote homologous
recombination, a major pathway of DNA double-strand break repair. However, it remains unknown how the splicing factors
promote homologous recombination. In our new project, we examined which steps of homologous recombination are promoted
by two major splicing factors, SART1 and PRPF6. We found that siRNA-mediated depletion of SART1 or PRPF6 significantly
decreased resection of DNA double-strand break ends and assembly of Rad51 protein onto single-strand DNA, which are both
essential steps of homologous recombination. We will address how SART1 and PRPF6 promote the above two steps of

homologous recombination.

[Radiological Protection]

Three nation-wide projects have been launched in 2016. First, “Research and education program for organized emergency
monitoring platform by radiation facilities” has started as a joint effort by 10 national universities, supported by the human
resource development project for nuclear regulation by the NRA of Japan. Second, collaborative program by medical schools in
Nagaski, Hiroshima and Fukushima on “Development of professionals on radiation health risk science has been conducted as
the Problem-solving development program for high-level medical professionals supported by the MEXT, Japan. Third, we are
now looking at “radiation science culture” which may lay beyond the radiation learning and radiation risk communication. The
“Creation of robust radiation science culture project” is now underway by 10 research members with different specialities and

different ponts of view.

SRR

A BX

A-a

1. Miura M, Ono K, Yamauchi M, Matsuda N. Perception of radiation risk by Japanese radiation specialists evaluated as a safe
dose before the Fukushima Nuclear Accident. Health Phys 110: 558-562, 2015. (IF 1.276) %A

2. Niimi A, Yamauchi M, Limsirichaikul S, Sekine R, Oike T, Sato H, Suzuki K, Held KD, Nakano T, Shibata A. Identification
of DNA Double Strand Breaks at Chromosome Boundaries Along the Track of Particle Irradiation. Genes, Chromosomes
& Cancer 55:650-660, 2016 (IF 3.696) A

A-e-1

1. Motohiro Yamauchi, Miyako Hirakawa, Keiko Tsujita, Naoki Matsuda. Establishment of a novel quantitative assay for

cancer-related gene fusion using CRISPR/Cas9. The 39th Annual Meeting of the Molecular Biology Society of Japan,
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Abstract, 1P-0146, 2016.

B FBX

B-a

1. T§ B, RS, SRR, ARMD 2, WAL, SEINSERT, BEFH, T NEWSTA A—-Y IO
BIRAREEE OB AR R, H A2 & B 38 15(1): 74-79, 2016.

B-c
1. HME. BRERNET— #32, HPEER, MillE—, dEHEL SRS . Aokt KR, 2016.

FRRE

A BX

Ab-1

1. Matsuda N. IAEA technical meeting on science, technology, and healing. [ Recent Trend in Radiation Emergency
Education for Medical Students and Radiation Professionals in Japan | March 10, 2016, Fukushima, Japan.

B #BX

B-b-1

1. WHEE. #5307 A4V b —7 - BEHEFRREEE Y YR Y Y A [MEESE B O EEE RSS2+ 2 BN #EEE B
A OBIRE b oEHEOH ) ] 20164E7TH6H, SCHIX, AL

2. WHME, HABEFIFER0I6FEMOREEH LY ¥ 3 v [BEOREEE [REZEWEOS- 2 EBE] 20164F9 1
9H, ARK, fRHE.

3. HEMmE H AR SRR AT — 7 voa v 7 TESEICB T 2 g ) 2 7 B2 80 ot o3 & 3
M 20164F10H27H, LB, L.

MXE—E
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ST B E ¥EEFERE SCHE#k R ¥ EAEFERE
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Impact factor fE—&
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2016 4972 2.486 2.486
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Research activities in the FY 2016.

In FY 2016 our efforts were: 1) demonstration of the lack of thyroid carcinogenesis in the Foxel overexpression mice
regardless of exposure to radiation in both Pten-competent and deficient transgenic models; 2) showing the difference in
thyroid radiation doses and age distribution at the time of accidents of patients with thyroid cancer in Fukushima and in Belarus
after Chernobyl: the difference between those strongly suggests distinct etiology of thyroid malignancies in Chernobyl areas
and Fukushima; 3) two collaborative research studies supported by the Research Center for Radiation Disaster Medicine
Science, Hiroshima University: 3-1) a study of a potentially etiology-specific SNP at chromosome 2q35 that may confer risk only
for sporadic thyroid cancer (Dr. T.Leonava, Minsk, Belarus, currently in progress); 3-2) pathological determinants of tumors
developing after different periods of latency after exposure to Chernobyl radiation (Dr. M.Fridman, Minsk, Belarus, currently
in progress); 4) characterization of a novel RET/PTC rearrangement in sporadic thyroid cancer from Belarus, discovered using
RNA-NGS, and functionally assessed. This RET rearrangement may likely have been induced by a genotoxic insult, including
but not limited to ionizing radiation; 5) in cooperation with Nagasaki Association for Hibakusha's Medical Care (NASHIM), the
exchange and training/education programs targeting relevant professionals from the former USSR countries was continued to

be contributed.

KR

A BX

A-a

1. Nikitski A, Saenko V, Shimamura M, Nakashima M, Matsuse M, Suzuki K, Rogounovitch T, Bogdanova T, Shibusawa N,
Yamada M, Nagayama Y, Yamashita S, Mitsutake N. TargetedFoxel overexpression in mouse thyroid causes the

development of multinodular goiter but does not promote carcinogenesis. Endocrinology 157(5): 2182-2195, 2016. (IF
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2. Mussazhanova Z, Akazawa Y, Matsuda K, Shichijo K, Miura S, Otsubo R, Oikawa M, Yoshiura K, Mitsutake N,
Rogounovitch T, Saenko V, Kozykenova Z, Zhetpisbaev B, Shabdarbaeva D, Sayakenov N, Amntayev B, Kondo H, Ito M,
Nakashima M. Association between p53-binding protein 1 expression and genomic instability in oncocytic follicular
adenoma of the thyroid. Endocr J 63(5): 457-467, 2016. (IF 1.837)

3. Takamura N, Orita M, SaenkoV, Yamashita S, Nagataki S, Demidchik Y. Chernobyl 30 years on: applying the knowledge
on childhood and adolescent thyroid cancer to Fukushima. Lancet Diabetes Endocrinol 4(8): 647, 2016. (IF 19.742)

4. Takamura N, Orita M, Saenko V, Yamashita S, Nagataki S, Demidchik Y. Misrepresented risk of thyroid cancer in
Fukushima —Authors’ reply. Lancet Diabetes Endocrinol 4(12): 970-971, 2016. (IF 19.742)

B #X

B-d

1. Vladimir Saenko. Establishment of a synthetic promoter-based system for sensing oncogenic alteration in human live
thyroid cells at a single-cell level. H AR FURIRF S = 2 — A L ¥ — £5357%5:26, 2016.

FRRE

A BXX

Ab

1. # x> 3 7 F T 3I—)V : International Conference “Health Effects of Chernobyl: Prediction and Actual Data 30 Years after
The Accident” [ Molecular and genetic characteristics of thyroid cancer after Chernoby | 20164E5H17-19H 4 7= A
7, av7r

2. YxT>ra v 5T 3 —)b: Joint Symposium of KTA-KHNP “Thyroid cancer” (Korean Thyroid Association — Korean Hydro
& Nuclear Power Co., Ltd) [ Genetic signatures of thyroid cancer according to radiation dose level | 20164£12H2H Vv
b,
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FerewifE 5 - rARHET
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20164F- FERF TR B 52 HE

1. HEHEEICREY 2M%REE :

RBIAEEICT & HeE, HaHRIC & 2 OhEiiads s & CIERE ) 2 7 OFEBRNEHTi L 1T o 720 T OER, Mk~ r 212
3Gy? y MG IR O B O BEEREICEERIT 2300 517z (Radiat Res. 2017) . T 72, UHREEHINEIZ BT 5 ckit
D5EH, telomeraselfith, DNASEE IR RGBT RO S (Sci Rep. 2017), FNS D85 X —F =50 ME IR
VA7 & MEICEHIicE 2 L Bbh b,

—7J7, VLR E A & L CRFZERASE L C & ZzNicaravenid, HSAFIEOEHR S L IR Ol IC 28
3" (Radiat Res. 2017), HAERICHIHZIREZ AT 52 & (FFFILEE) 2B ERTIERA L 72,

2. Bl BEERICEEY 2M%EE :

R (774 M) OREEREOR, RO A by s BRI ORI B 2 %E B S
22 L7z (J Endocrinol. 2016) o F 72, TAHEHLIRE R O B 52 REMIL 2 B a2 IC i) L, AIRBE R B O P~ oIk
FATTREMEIC D W CTHREE L 72 (Sei Rep. 2017) & 512, 27 07 7 — Y O EH S BMBLEEIC & 5 0L 0T 2 R
L (PLoS One. 2016), A& R ZERAMIABALIC X 2.0 FEARROBZSIZHII L7z (Circ Res. 2017) o

3. PARMIRICEREY 2AFFENICOWT :
B AR 31T B TR R LA AR PRI B § % X 1 = XA 122 W T, Autophagyd & UtMitophagy @ £ EE 7> &
N, ZOMRENFE LT (Oncotarget 2016; Can Lett 2017) o T 72, DSAEMMIBOAHIEFEIZ OV T LFHRT W 5,

Research activities in the FY 2016.

1. Studies about radiation

Following the past years, we continued experimental evaluation about the radiation-induced injury of cardiac stem cells and
radiation-related cardiovascular disease risks. We found that the exposure of adult mice to 3 Gy y-ray showed a significant
decrease in self-regenerative potency of heart after injury (Radiat Res. 2017). In addition, radiation induced dose-dependently
the changes of c-kit expression, telomerase activity, DNA damage in cardiac stem cells (Sci Rep. 2017), suggested that these
parameters might be used for indirectly evaluation about cardiovascular disease risk.

Otherwise, nicaraven, a potential radiation protective agent, showed very limited effect on radio-sensitivity of cancer cells
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and the growth of established tumors(Radiat Res. 2017), but effectly inhibited the metastasis of cancer in experimental models
(patent applied).

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

We investigated the regulatory mechanism of skeletal muscle stem cells (satellite cells), and found the critical functional
role of estrogen in the maintenance of skeletal muscle stem cells (J Endocrinol. 2016). We also succeeded on ex vivo expansion
of mesenchymal stem cells from placental tissues and demonstrated about the feasibility of using for uncovering the
mechanism of pregnancy-related disorders (Sci Rep. 2017). In addition, we clarified the mechanism of stem cell therapy for
myocardial repair by focusing about macrophages (PLoS One. 2016), and also succeeded in using synthetic mesenchymal cells

for myocardial repair (Circ Res. 2017).

3. Studies on cancer stem cells
We clarified the roles of autophagy and mitophagy on radio- and drug-resistance of cancer stem cells (Oncotarget 2016; Can

Lett 2017). We are also investigating the metabolic property of cancer stem cells.

SRR

A BX

A-a

1. Doi H, Kitajima Y, Luo L, Yan C, Tateishi S, Ono Y, Urata Y, Goto S, Mori R, Masuzaki H, Shimokawa I, Hirano A, Li TS.
Potency of umbillical cord blood- and Wharton's jelly-derived mesenchymal stem cells for scarless would healing. Sci Rep.
6:18844, 2016. (IF 4.259) * Ok <>

2. Seko D, Ogawa S, Li TS, Taimura A, Ono Y. u-Crystallin controls muscle function through thyroid hormone action. FASEB
J. 30(5):1733-1740, 2016. (IF 5.498) * %

3. Nakamura T, Hosoyama T, Kawamura D, Takeuchi Y, Tanaka Y, Samura M, Ueno K, Nishimoto A, Kurazumi H, Suzuki R,
Ito H, Sakata K, Mikamo A, Li TS, Hamano K. Influence of aging on the quantity and quality of human cardiac stem cells.
Sci Rep. 6:22781, 2016. (IF 4.259) * O

4. Yan C, Luo L, Goto S, Urata Y, Guo CY, Doi H, Kitazato K, Li TS. Enhanced autophagy in colorectal cancer stem cells does
not contribute to radio-resistance. Oncotarget. 7(29):45112-45121, 2016. (IF 5.168) * O/

5. Luo L, Urata Y, Yan C, Hasan AS, Goto S, Guo CY, Tou FF, Xie Y, Li TS. Radiation exposure decreases the quantity and
quality of cardiac stem cells in mice. PLoS One. 11(5):e0152179, 2016. (IF 2.806) % O%

6. Zhang S, Li TS, Soyama A, Tanaka T, Yan C, Sakai Y, Hidaka M, Kinoshita A, Natsuda K, Fujii M, Kugiyama T,
Baimakhanov Z, Kuroki T, Gu W, Eguchi S. Up-regulated extracellular matrix components and inflammatory may impair
the regeneration of cholestatic liver. Sci Rep. 6:26540, 2016. (IF 4.259) * %

7. Shen D, Tang J, Hensley MT, Li T, Caranasos TG, Zhang T, Zhang J, Cheng K. Effects of matrix metalloproteinases on the
performance of platelet fibrin gel spiked with cardiac stem cells in heart repair. Stem Cells Transl Med. 5(6):793-803, 2016.
(IF 4.000) =

8. Long]J, Guo H, Cui S, Zhang H, Liu X, Li D, Han Z, Xi L, Kou W, Xu J, Li TS, Ding Y. IL-35 expression in hepatocellular
carcinoma cells is associated with tumor progression. Oncotarget. 7(29):45678-45686, 2016. (IF 5.168) * v

9. Kitajima Y, Ono Y. Estrogens maintain skeletal muscle and satellite cell functions. J Endocrinol. 229(3):267-275, 2016. (IF
4.706) * %

10. Kitajima Y, Ogawa S, Ono Y. Visualizing the functional heterogeneity of muscle stem cells. Methods Mol Biol. 1516:183-
193,2016. * ¥

11. Hasan AS, Luo L, Yan C, Zhang TX, Urata Y, Goto S, Mangoura SA, Abdel-Raheem MH, Zhang S, Li TS. Cardiosphere-
derived cells facilitate heart repair by modulating M1/M2 macrophage polarization and neutrophil recruitment. PLoS One.
11(10):0165255,2016. (IF 2.806) * O <>

12. Manabe Y, Ogino S, Ito M, Furuichi Y, Takagi M, Yamada M, Goto-Inoue N, Ono Y, Fujii NL. Evaluation of an in vitro
muscle contraction model in mouse primary cultured myotubes. Anal Biochem. (IF 2.334) 497:36-38,2016. * ¥¥
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13. Yamashita A, Hatazawa Y, Hirose Y, Ono Y, Kamei Y. FOXO1 delays skeletal muscle regeneration and suppresses myoblast
proliferation. Biosci Biotech Biochem. 80(8):1531-1535, 2016. (IF 1.295) 3 ¥¢

Ab
1. Fujita R, Ono Y: elF2 a , a potential target for stem cell-based therapies. Stem Cell Investig. 3:30,2016. *

B #BX

B-b

1. HEREE, WBIEN. T T4 MROIARRRME E HOIEK - . AREORY. 66(9)50-55, 2016.
2. WENOKIE, /NIEE, N T 7 A4 Ml &g, RAELIFgE. 40 (1) 19-25, 2016.

WXH—E
Aa | Ab | Ac | Ad | Ae | A5 | SCI | Ba | Bb | Bc | Bd | Be | A%l | #3
2016 13 1 0 0 0 14 14 0 2 0 0 0 2 16
FoRRH—E
A-b B-b e
A ven e | o0 Ba T wTon [ e | OO | R
2016 0 0 1 1 1 1 9 11 12
WRXBBICRIBEEERE—E
VRS Rm SCRR B OB A ER SCHE# a3 B A ERE
ORI (BR3CER30) ST B E (SCHE# R L)
2016 0.875 3.5 1.0 3.5
Impact factor {E—E&
Impact factor ¥ E 470 Impact factor S04 72 1) Impact factor
2016 46.558 11.640 3.326
HEGH)
Rt - W Mk (GHZEH) ESI N I
4 M - iz MR A: 2 R R A E 7
4 M - B AW EAE [ EARTER O Rl KR
2 feA: - #dE EFEEV ) [Fa—N)b - T— ] R RFHENE
% Mo - #Hi% Y —Ft3I)— R R R
INEFARAY - G Y —Ft3I)— R R R A
M5 & - B AW RERE T AV — LR [EA K & R ] Rl R AE e
T - B LTV -V ] [HBIETF LA RIGREHENE
25 fhA: - Hdz EIECE R N SR A=) IR RAE PR 22 R 7R R
T E - Bk JEEREAT (A k) TRy T Bl v S i A R R R
HHFE - Bk IEEE R () EKLTFKE
BTG - B IEEE R (A1b52) Tl I L A A
BRIEIEE - B IH A (fber) FUPH B A B P22 A

35



5. M EENBIE — MBI B BERR T SBFT

FARAR L ]
K4 - W Z B & % 4 ESIE N I
Zs BhiE - % HERCE - HEEEA Rl &S SR H A BRI
P Vel e Editorial board member Scientific Reports
= M - B Editorial board member Stem Cells International
Z= e - Hi% Editorial board member World Journal of Stem Cells
&R - B Editorial board member Current Signal Transduction Therapy
kA - Bz Editorial board member Chinese Journal of Clinicians
= kA - BER Editorial board member Current Angiogenesis
2 Pk - Editorial board member Current Tissue Engineering
Zs MR - % ARk E (G R) H AT E RS
M - Bz TR — AL A b s 2R T
/NI A - SR RS R HAN BN £ o~ & —HMFHEE | GRS B R B BUR T SR T
R L o LR
Rt - W ® [ OB % %k W % & H
/NS - R HB— =4kttt 5 e SR PR SE D B 5
INEPE A - SR <A T A MRS BRI MR T
INEFAE A - R MRSt = L= gE T D ER TR EI B B FgE
R S A S L LR TR
Kt - W E o4 R Ot T R - 5 % & H
FHAEWIE (B)
kA - Blx SN g (AES AR <2 & AR~ o RE L I
HA Y A 7 5
Bk MR | RALERAL fr | I s
AT (A)
kA - Bux H A2 flr iR 2 Gakit! T AAEEN R FET AR AER L
INEAA TR — b OG5 T EEEERE
HAEWIE (B)
ZE HhAE - Hox H APl Baki) TR R I L A A ER R A N & 72
M > — M & B IEREOR %
AL (B)
Zs BhiE - B H A2 ARl 2 Gakit! FRRICH %2 B3, RO B LS %o
M I & 2 FAERE, FAEMOBEZ
RAERIE (C)
= Mk - Box H A2 Al iR % 548 LR FEW A SEME OB B &R R
RS2 5 2 B
AR (C)
Zs Bk - Bz H Al il o Gaxit! EIBELE I 7L a Yy T s vas vy ik A
B R I P80 5 D B R A5
HFWE (A
ANEFAE A - R H A2 Al iR o R T FE sy DEMIZF 5 % B 1% 55 R 45
T ORGE - FEREMAT & T DIGH
LA R IR
INEFARAY - SR H AR P2 RES B PR AEEEAM 12 8 L 72 3 B S S O 1
YA

36




5. HHF EENHIE — MIRIHERERRATSBFT

R4 - % & & % 7 g - W % E o
JERERIZE (B)
NS - T | ARERHERS G| BN R R R 5 7 OB A
HIYY AT 1 7 AWgE
P28 i PR AR EBA A v b T — 7
orzgh (B BEERSA /  RX—=Ya»
B - T | FREE AR SR fFE | GO )
BRI O R — P - I R % 1
L7 5 A e 0 B 5
20164E % R RANFZE IR ph sE 38 5h 4
INEFAES - A | AR AR R SRR fF | BRSO H ORI A 7 = X 4 O
] & £ B S~ 0D 1
AL O N (L o ]
B - AT | R T A S| ~ B AED SRR 5 T IO % 0 X L
’(,\/
ERERZE (C)
WISE - B | AARSHERS G| RO RN 515 5 B A b
L A~ — 7 — DR
T2
BEEET - D | DAREAHERS fF | AN KB R & LA
R D5
INIEEE " S i . "
i H A R A fFe | TSI OB & B i
R FELE B A ) = 7 2 0]
#FWsE (B)
iﬁiﬁﬁ%é H A i RE & (x| BB BT TOT T — A0
H Hi o ]
. - KT FT R A
ey | AR T I N A AR T
- DA
. “‘ | RSB FAITE B 07> MR E IO
e | AT A fode | BHR B IET B 2 s SRR L
R PR A 9 = 2 O]
_— _ BRI S
gy | AR fode | BB B Bt A O RO
R SR EHE O A B 2 O IR
VRS AR
e T 7 - REMEEABIRGES RS | o | FRBRMIOKIEIERS A 7 = X L ORY)
SRR R | PO IR 5 %o BT H L
'(,.\,
Ny v By 25 A —
W 7 - R L RRAEGREY | PR WSS =T
o o o
SRR O IR 2 = X 2 0 ]
W 75 - RARM I AR EORAT | | PSR (198 VRIS
SRR | § ML 7 B 5 S LSS o0 ]
s g - BRI B T
Sy | BAEHERE fF | BN & B E AR AL O i P (LA B
R 2 5 T AL AE D SR
s BRI T T
e | B fE | BRIERO~ A+ 54 > [lrisin) 24 L

7ATONE T - HEIRIR AR B Ly

37



5. HHF BN E — MAa s sERRITEBFT

R - KR BIBTFAE B S 2
;%‘E; RS R A 5 O B H R R B LS A 2 0 T 4
B Tl Y]
YO

METHODS FOR ENHANCING YIELD OF STEM
2011 2011 2011 112
= PhAE - Bl CELL CULTURES AND ENHANCING STEM 8(})51 1?; 1(2)H8$El ((z/, )??)O(;])
CELL THERAPY
METHODS AND COMPOSITIONS FOR
= e - Bd% MAINTAINING GENOMIC STABILITY IN i(})fll;flﬂ i(l)}fjle[ 2((2202])63]2?0
CULTURE STEM CELLS

38



5. M EENHIE — MR sE AR AT EBFT

R e

PFEZHETE (F#HDF)

AT

oz ARk ILEE—

Bh#k R

WFFEFRBIIIE B © WA SE

FEA (WFEEa—A) EEM—B (~3H)
FHMER MHEe» 4A~)

20164F BEIT 9L G Bh 7k

1. BETWE~ T A% 7 FURBR SR 5
(a) BRAFVOOERG S v b FURIE~ 7 A€ TV
BRAFVSOERS g8 b F HIRIRB O L ) B~ 22 T NAER Z HIE L C & 7225, loxP% & &rBRafV®Eq) I > 5 ¢
Yatns v oAy A (BRaf) OFRUKIRASEICFIRIRERN 7 0 € — % —F(2Cre DNAKIR 2 BER = 88T 5
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L7z THUCPTENKRBEZMAGDLE S &, EEMA - MM IMEN 2 2 L, TGFR2ZAAERIBEMAGhLES &,
JESS - MEB LRI CHHT 2 L9100 5, B INEHCTHIRRENA - BROFMR A = X L% L Tw»
72wy,
(b) FUIRBR % 7o TR A S DNATRSS & 518 - S8 0Wist
WEAE F TIT o T 7z Tin vitroll BT 2 XA MRESS - BUANRSFHEMEMEEE (ROS), DNAZEHYIE (DSBs), #
Z(MN) & 26153 2 PRILAI O R ROME | ERCATE I Nz Z OWFSE & in vivo FARIRIE FEBRR THERR
T H72OIE, BFHFETIRBEO~ T AE T VPLETH S, BIE, ATM7~ 7 Az lEA L T, ATMYK FATMY
TPO-Cre, ATMYBRafd+< 7 Z{EHIZ & 1) 22> T % (TPO-Cre: FURIREFRAIZCre 2 BT A~ ) TNLHS,
TSR HIRIE O BTN E 55 2 L 2 HIEE L 72V B FUTERIL, SRS OBER LA 5 O FIER 5 2 34 5.
(c) autophagy & HIRIR %5
JEWHRELD Z v GRS 38 H RIS 52 B% Cautophagy & SSIE DO BIMRAVRIB S 7z, COMEL RA7-012, 374
Yatvatgs/ v T MY T ARSI &L L7z, BTEAtgS/STPO-Cre~ 7 A R/EHI L T %,

2. FURpR A D ifF 78
RIS AMIIEARIC BT, ALDHIZ~ — 7 — & 72 575, ALDH{GHHIZCSCHERBHERFICBE G- L T v ] v ) fiff
FERCR TR LA B S 7z BIAECSCOMERE & B § 5 CSC~— 71— & LT, ROSIZIEH LI 217> T 5,

Research activities in the FY 2016.

1. Studies on thyroid cancer using genetically engineered mice:
(a) Mouse models of BRaf"$*E-positive thyroid cancer
We have worked to generate ideal mouse models of human BRAFV6E-positive thyroid cancer, and finally succeeded to
establish it using the conditional BRaf"®E knock-in mice (BRafflox/+ or BRaf°»*) and adenovirus expressing Cre DNA
recombinase under the thyroid-specific thyroglobulin promoter (Ad-TgP-Cre). The combination of BRaf®»/+ with Pten?f
promotes tumor growth and lung metastasis, and that with TGFB2R"f occurrence time.
(b) radiation-induced DNA damage response with thyroid cells

“N-acetyl-L-cysteine protects thyroid cells against DNA damage induced by external and internal irradiation” was
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accepted. To study these results in in vivo experiments, we obtaiend ATMY* mice, and now generating ATM"!, ATM"*;
TPO-Cre and ATMY%BRaf4* mice.
(c) autophagy and thyroid cancer
The data from Dept. Pathology in this Institute suggest a relationship between autophagy and thyroid carcinogenesis.
To further study this issue, we obtained atg5 conditional knock-in mice. Atg5YSTPO-Cre is now being generated.

2. Studies on thyroid cancer stem cells:
“Aldehyde dehydrogenase activity plays no functional role in stem cell-like properties in anaplastic thyroid cancer cell

lines” was accepted. We now focus on ROS as a functinally critical CSC marker.
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1. Kurashige T, Shimamura M, Nagayama Y. Differences in quantification of DNA double strand breaks between 53BP1/ y
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Yamada M, Nagayama Y, Yamashita S, Mitsutake N. Targeted Foxel overexpression in mouse thyroid causes the
development of multinodular goiter but does not induce carcinogenesis. Endocrinology 157(5):2182-2195, 2016. (IF 4.286)
* Ok

Ab
1. Nagayama Y, Shimamura M, Mitsutake N. Cancer stem cells in the thyroid. Frontiers in Endocrinology, section Thyroid
Endocrinology. 7:20, 2016. (IF 2.487) =

B #X

B-b

1 AkIIHEZ - BRI VE v B/R &Nt PR, ERSER 50 (5): 23-27, 2016.
2. JKIUMEZ : TSH receptor. EZFDHWH. 256 (5): 503-508, 2016.
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1. Nagayama Y: Comparison of Radiation Disaster Between Nagasaki, Chernobyl and Fukushima. [ NASHIM symposium |
20164E1H24H. A »Fa >, #H

2. Nagayama Y: Thyroid cancer stem cells do not exist. [ 86[0] 7 # 1) 7 FURERE24 | 20164E9H2125H. T /N—, T AU P
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1. BT ast

WOBETHREAORRNER - FNBETREYHWE LT, BVREREDOT ) AFNT%1To T b BT, RIEAEID —
44— (NGS: next generation sequencer) % fifH L7247 /) AEEBRYIFEZEBE L EREZEROEERfToTW 5,
FEfEEH=EL [EEOZHAREEZ BE S AOBEICIY 5 A (IRUD-P : Initiative on Rare Undiagnosed
Diseases in Pediatrics) DL | ([CBW L TRAEMINT 2 Eli L T 5, 72, BIFEKZENNDOL  OWF3EE L oML %
FEhiL, HmPREBICMZ, ZRTEESECOI T T —OREZNRE LT/ LN FERL T b,

2. LYY AT Ay 7 EE (HEAUEREE & SotosIEBERE) D IRREMAT

NGSIZ & %7/ ZEERFIREDO A TIEHMODITF SN VERTREOREL LT, ¥V AT 1 v 7 REVER
BNk, TEI 24T 4 v 7 B HRENICIE T 5 W CTRERK % BL4 TR AUE 7 & SotosiEME I DRI 2 HE L LCw
bo TRREMRATICIE, MR OBNT LI L 7 57280, WILUEBERE & SotosEFEREDET IV Y 7 AR S, BT %
DHTW5,

3. DNAX FIVALD BRI O - SR
IVI AT Ay ZRBOBME ET VY AN BVT, A FIVILDNADERWFNIVBLETH S, & b A F VL
THIRBZW OO ODNASZ W S A VK &, A FIVLDNAD EEIIHNT LD % O T b,

Research activities in the FY 2016

1. Genome analyses of genetic disorders

We are analyzing human genome to identify the causative mutations or causative genes for genetic disorders. Our research
is beased on the sequence analyses using next generation sequencer. We are involved in the IRUD-P project applying our
genome analysis technique. We also collaborate many departments including Nagasaki University and other universities, and

we analyzing the single or multiple gene disorders.

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

It has been becoming obvious that genetics disorder is not simply explained by alteration of base sequence or genomic
structure. Epigenetic disorders, mainly methylation or acethylation status change, are examples of those unexplained diseases
by genetic change. We are aiming to analyze on Kabuki Syndrome (KS) and Sotos syndrome (SS) in which methylation
modification is decisive for developing clinical symptoms. Since analyzing central nervous system is essential, we have

produced the KS and SS model mouse.
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3. Development/advancement of qauantitative nalysis methods for methylated DNA

It is essential for development of the quatify the methylated DNA to diagnose wepigenetic human disordera and animal

models. We are developing the qauantitative nalysis methods for methylated DNA applying DNA sequencing technique.

A BRX

A-a
1.

10.

Nikitski A, Rogounovitch T, Bychkov A, Takahashi M, Yoshiura KI, Mitsutake N, Kawaguchi T, Matsuse M, Drozd VM,
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Research activities in the FY 2016.

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 (UVSS), trichothiodystrophy (TTD), Seckel syndrome (SS), Fanconi anemia (FA), Werner syndrome
(WRN), ataxia telangiectasia (AT) as well as severe combined immune deficiency (SCID), all of which are characterised by
malfunctions on the DNA damage response mechanisms. We identified disease causative mutations in the ATRIP (SS), ERCC1
(CS), XPF (CS), UVSSA (UVSS), PRKDC (SCID), PCNA (CS) and XRCC4 (CS Like) 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 2016

(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 frequency of
the chromosomal abnormalities are different between these two groups, though their survival rates are similar.
(2) Clinical studies for leukemia
We analyzed the treatment results for acute lymphoblastic leukemia, as a member of 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, adult T-cell leukemia-
lymphoma (ATL), and multiple myeloma. We performed the analysis of ATL in the elderly in Nagasaki and its response to
chemotherapy.
(4) Molecular genetics 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. We reported the genetic
landscape of ATL.
(5) Studies for myelodysplastic syndromes
We investigated molecular pathogenesis of MDS, prognostic scoring for MDS, and the efficacy and response predictor

of allogeneic stem cell transplantation for MDS.
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Research activities in the FY 2016.

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 2016, we have
accomplished three results as following. 1) Detection of molecular markers for cancer risks during radiation-induced thyroid
carcinogenesis in rat: Long-term effects after exposure to radiation might lead to thyroid cancer. However, the underlying
molecular mechanism remains unclear. Irradiated thyrocytes may show a state of enhanced accumulation of genomic copy
number aleration or structural aberration with aging process due to genomic instability induced by irradiation. This study

aimed to investigate the mechanism of risk enhancement of carcinogenesis related to late toxicities after radiation exposure, by
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using a radiation-induced rat thyroid carcinoma model. 7-week-old rats were irradiated with X-rays and the thyroid gland was
obtained at until 16 months. RNA was extracted from the thyroid, and gene expression microarray analyses were performed.
Based on microarray results, quantitative RT-droplet digital PCR was performed in selected genes. In results, incidence rate of
invasive thyroid cancer was 33.3% in the irradiated groups at 16 months after 4Gy irradiation. Expression of several genes was
increased in a non-tumorous thyroid of the 4Gy irradiation group in 16 months. Significant changes were observed in the
expression of genes involved in ATM-related DDR signal pathways and cell cycle pathways. 2) Significance of p53-binding
protein 1-nuclear expression in urothelial carcinogenesis: Genome instability (GIN) is associated with development of
malignancy including urothelial carcinomas (UC). 53BP1 is a DNA-damage response molecule that accumulates in DNA
double-strand breaks and is suggested to represent GIN. Bladder urothelial neoplasms frequently show papillary growth, which
include urothelial papilloma (UP), low-grade UC (LGUC) and high-grade UC (HGUC). They show a significant difference of
clinical presentation. Aim of this study is to investigate the expression profiles of 53BP1-NF as an indicator for GIN in bladder
urothelial tumor cells and to find a helpful biomarker to identify HGUC. In results, this study demonstrated a significant
difference of 53BP1 expression profile among UP, LGUC, and HGUC. Interestingly, colocalization of 53BP1-NF and Ki-67 is
significantly associated with HGUC. These findings suggest the importance of GIN in transformation from benign to malignant
lesion and further progression to HGUC during bladder tumorigenesis. 53BP1 expression analysis in UCs may represent GIN.
Immunofluorescence study of 53BP1 in combination with Ki67 may be useful in diagnosing urothelial neoplasms. 3) Expression
of somatostatin receptor type 2A (SSTR2A) and PTEN in neuroendocrine neoplasms (NENs): NENs are derived from endocrine
cells in various organs and share common morphological features. This study aimed to clarify whether NENs of different
organs are comparable at the molecular pathologic level. We retrospectively collected NENs from gastro-entero-pancreatic,
lung, and other organs and reclassified these according to identical criteria. Grade, site, and molecular expression profile
including NE markers, Ki-67, p53, SSTR2A, and PTEN were compared. PTEN immunoreactivity was also compared with
genomic copy number by FISH and droplet digital PCR. In results, no significant differences were observed in the
immunoreactivities of NE markers, p53, SSTR2A, or PTEN expression in NENs between the different organ sites. PTEN and
p53 functional inactivation along with the loss of membranous SSTR2A expression appeared to be commonly involved in high
grade NEN. FISH results were significantly correlated with the level of PTEN immunoreactivity and with findings of ddPCR
analyses. The demonstration that these tumors are comparable at the molecular level will likely contribute to the broadening of
therapeutic options such as the use of somatostatin analogues and mTOR inhibitors against NENs regardless of the affected

organ, whereas molecular characterization of tumor grade will be useful for determining treatment strategy.
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Research activities in the FY 2016.

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 evaluated the role of ATM for the rejoining of DNA double-strand breaks. We proved relationship
between cell survival and activity of DNA-PK in thyroid cancer cell.
2) Clinical molecular imaging: The study about relationship between histological finding and glucose metabolism measured
with FDG PET in liver/biliary/pancreas tumors are continued. We found that the relationship between FDG uptake measured
preoperatively and microscopic invasiveness in histological specimen. That finding indicates that SUVmax of FDG PET is more
important than tumor volumetric parameter to predict tumor invasiveness. We also evaluated CAD (computer aided diagnosis)

using artificial intelligence in nuclear medicine. Influence of type of radiotracer and database ethnicity used in CAD were
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evaluated. Those results are reported in annual meeting of 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.
We held symposium on Mar/2016 in Nagasaki regarding this issue and reported possible overusage of pediatric CT. We started
to plan case-control study regarding pediatric CT and its causal relationship between cancer occurrence.

4) Pre-clinical molecular imaging: We conducted translational research to improve image quality of clinical myocardial
perfusion imaging (MPI). We found cimetidine is useful to improve image quality of using small animal imaging technique. We
continuously help study using small animal PET/SPECT/CT in Nagasaki university radioisotope research center. Study
regarding quality improvement of measurement using those equipments was performed. We are also helping and analyzing the

data achieved using this imaging device such as infectious disease rat model and cardiac stem cell experiment.
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Research activities in the FY 2016

We supported the Thyroid Ultrasound Examination of children at Fukushima Health Management Survey continuously.
We also had lectures as a part of the project of Ministry of the Environment in some prefectures around Fukushima.
Furthermore, we held the Health Lecture for Atomic Bomb Survivor for the Atomic Victims and for citizens in cooperation with
Department of Global Health, Medicine and Welfare and School of Health Sciences.
We also conducted these surveys;
1) Thyroid ultrasound findings in general adult population in Nagasaki Prefecture”.
2) Assessment of the health risks of internal exposure from low dose 137Cs around Chernobyl
3) Attitude survey for the radiation hazard of the staff of fire station
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Research activities in the FY 2016

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.

654cases (616 persons) fresh frozen tumor tissue from survivors have been collected by the end of December 2016. 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 82cases (13.3%). As the site of the cancer, 135 cases of breast, 132 cases of lung, 94 cases of colon, 72
cases of liver, 66 cases of stomach, and 54 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 2016.

In the Biostatistics section, the atomic bomb survivor's databases are being established for the epidemiologic researches.

We are performing epidemiological research on health effects for the atomic bomb survivors. We are also providing GENKEN
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IT services for support to the education and the research activity in this institute.

1) Enhancement of Atomic bomb survivor’'s Database

The follow-up population was extended to outer of Nagasaki city in 2008. One hundred twenty thousand survivors in
Nagasaki city are registered in the database, and forty-six thousand in Nagasaki Prefecture were appended to the database.

In FY 2016, approximately two thousand individual records updated for moving-in and -out Nagasaki. Approximately thirty
thousand four hundred records of examination and nine hundred records of tumor registration were added to the database. We
also performed data-entry from the survey sheets taken at immediate time of the bombing by Dr Raisuke Sirabe. Five thousand
eight hundred records were entered by double-entry method. We will plan to perform data-cleaning for these data, to add the

database and to analyze the data.

2) Epidemiological researches and Joint researches of Atomic bomb survivors

We performed various analysis using factors of the morbidity and mortality for elderly atomic bomb survivors. In FY 2016,
we attempted to elucidate following factors, healthy long life, geographical factors for cancer incidence. We also performed
establishment of a foundation for the 50,000 follow-up population of the patients in the Japanese Red Cross Nagasaki Genbaku

Hospital from 1983. Furthermore, we jointed taking part in analysis for other department researches.

3) Administration of Genken IT services

We provided Genken IT services as the research and the education infrastructures for our institutional staffs and students.
In FY 2016, The wireless LAN made connections 91 devices for the campus LAN connections and 700 devices for the Free-WiFi
connections. Fifty-eight including 25 graduate students of the joint graduate school of Nagasaki University and Fukushima
Medical University were used the internet file transfer and sharing service. Nine Tera-Bytes (50%) of disk space were used on

the internal shared network drive service.
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