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Report of Radiation Biology Research Project in ISS Science Project Office
— LOH Analysis for TK mutants in Human Cultured Cell —
By

* Masamitsu HonMa™, Akihisa TAKAHASHI ™", Takeo OHNISHI 77,

Abstract: For estimating the genetic effects of space environmental radiation in this research project, we
plan to preserve the human cultured cells as frozen status for a long period in International Space Station
(ISS), and further incubate and re-freeze in need during such stay. The preparation experiments on the
ground can be classified into two types. One of them is to establish the methodologies how to prepare the cell
sample, for example, freezing before the flight mission, incubation and re-freezing in ISS. Another is to
develop the sensitive mutation-detection system, which is effective for low-dose and low-dose-rate space
environmental radiation. Here, we would like to report this year’s progresses in the above experiments, using

human lymphoblastoid TK6 cell and the loss of heterozygosity (LOH) analysis system.
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HHOME L UTE, HREHIETORBERBSHROLRFRIRBZORERTEDO LI ITHN L DA, H
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AT 280 5 Z L OFDEETRET S HER1E S N

2) AEEELTIED 72 ERFEORER

KA o S Gk Uil (DNA2 EHEHUIWT - DSB) DBEICED LS BHEBL 5151 ##HR5 -0 DH
RzZERE, M4 OFHRERTOBEIEEORIHICEMR T2 Z L2 HEL TS, 22Tk, BHEOHZER
REWPRIHITT 5. KES 2HIC U TSI, HIREEER I-Scel FBHN 2 & —12 & D Qe@kORE B (HIFREE
3R I-Scel REGHFBAL) (CUIMr 2 8A42R%, TK6MIlgAMMHEL T LA (K8). ZORIK, by, #ED DSB
BEAOHEEFANLDOIFHATSH 5.

4,0005,0006,0007,0008,0009,00010,00011,00012,00013,000 (position; bp)

I I I I I I I I I I E
W non tk+ (TK6) 2
U < UL SN~ +

_ THne v w
w w
. N © O O
1st targeting by pTK4 I X 0w n
neo  SV40 prompter bp = - =
0 ] tk-
=] N7 k . |_|l;J/—
e e 15(s—
0 adJ
l 2nd targeting by pTK10 100 = —
Y il tk+ 5 () s—
] O 0T
(TSCEDb)
l Spontaneously occurring
X U g
a 0 0
(TSCERZ2)

8 DSBEEAEN/EZHDF IV X F—YBETFEANDHIRER I-Scel SR NDEA

ZOREFHEL T, ZEFBRUER & FRRICEEMIE (QEREIZIZZE Transformant) D ARIET S Z &2k D, DSB
@u@ﬁ$%miTé_&LémmLt(D%.mmwiﬁzo@@@ﬁ%,#mmxﬁﬁé(mmmm%:m)&
FHFERE 2 (Homologous Recombination:HR) D5 %, ETD A HR kD &k K% 100 58 xh=E K< DSB #1B{E T %

This document is provided by JAXA.



BT EEBENMILE (F—4&, BIR). 72, REIZHE 5T, I-Scel BEHARY 2 —DERIE (100 HOMIED 5 5 1
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@ FBRLZE&Siz, BHERET LT3, i EREINEO ISS FERIZHE W T, ZOWAHIBREERIC X 2 U & 5 7-
BRI E LTEHZ 23R E FEL 720,

This document is provided by JAXA.



Z1F A : 30 mGv [25 hr (1.2 mGv/hr)]

I-Scel
# (ﬁ)
580668668
900000000

%% B : 8.5 mGv [68 hr (0.0125 mGv/hr)]

I-Scel

%) —
56086080

009000000

10 EREMEREEy RIRHICL S DSB BEDEANOEELANTT 200 v BB &4

3. £&O

1) FEBESH A 7 — > 3 v EBRIZIANT T OHERITZE

O BEE TICHEY L - FHEOBERES LY, FEOT7 54 MIHWBA AL L K ETITI 2R AT TH 5.
kY, EBEOT T4 MY TUENDTHEYET X BUEfi AL S |

@ Mgy ZICHAROMIGREORE, &2 F THIRREZKTTE 20213, FHAT—¥ 3 YN TOMIE
DEEMME L QBEHICBEL TWI0T, RZICHRELATFIALEVEL Y FEWZ 3,

® Mgy 7OEYE, By Y TLOEELR S ZRORBEE RT3 20 OEEEBREOY = 2 7 L{LE R
PEHEVEELTETONS.

2) ZEFFOBAIZEE$ M 15

O EREBEHROBEEZORREBRIEISHRIET2 2813, LD AT, PHEEHRORE 2R+ 2 2 212
Bmz, blL7=&51C, [KE TOBRMEENITIIR A BAIIE>TETHYD, HWILIBE, M 24V 4
— IR EEFNCL > TEEFZRPLEMEN L K> T3, HlZ1E, BISBERISL 2 2 v & — BB
LI2DOnENPEERy PEMBEO—DEF 425, SVANE, HiLWETOMESHE I T 3EN
Thh, TTTHIEL TS LOH MR NE Z FTHRL D2 EERL T -0,

@ BUE, IRONZFMETTRD 22, FHIMHMOBELBNT 2 200%) ), Bz, fiA 4y LhdETH%
BURABEHRIGOFEA L EN ST Ooh b, R, 20X AETY, S EENEEORTA4HED 5
CENHBELREDO—DOTHA5. WolES, IKENBREABIICE 3B, FLAEB STV EVES S
T&v, 2oL A6, FHFBOIEIC M AHFEoh b L8541 5.

This document is provided by JAXA.



10

B R R =

RN FEER

(1] Umebayashi, Y., Honma, M., Abe, T., Ryuto, H., Suzuki, H., Shimazu, T., Ishioka, N., Iwaki, M., and Yatagai, F., “Mutation induction after
low-dose carbon ion beam irradiation”, Biol. Sc. Space, 19, 237-241 (2006).

[2] Suzuki, M., Tsuruoka, C., Kanai, T., Kato, T., Yatagai, F., and Watanabe, M., “Cellular and molecular effects for mutation induction in
normal human cells irradiated with accelerated neon ions”. Mutat., Res., 594, 86-92 (2006).

£3] Umebayashi, Y., Honma, M., Suzuki, M., Suzuki, H., Shimazu, T., Ishioka, N., Iwaki, M., and Yatagai, F.: Mutation induction in cultured
human after low-dose and low-dose rate y -ray irradiation: Detection by LOH Analysis, J. Radiat. Res. 48, 7-11 (2007).

[4] Yatagai, F., Umebayashi, Y., Honma, M., Suzuki, M., Abe, T., Suzuki, H., Shimazu, T., Ishioka, N., and Iwaki, M., “Influences of low-dose
and low-dose-rate ionizing radiation on the mutation induction in human cell”, submitted for Adv. Space Res. (2007).

[5] Yatagai, F., Umebayashi, Y., Honma, M., Abe, T., Suzuki, H., Shimazu, T., Ishioka, N., and Iwaki, M., “An application of LOH analysis for

detecting the genetic influences of space environmental radiation”, submitted for Adv. Space Res. (2007).

REERK (ERFELE)

[1] Yatagai, F., Umebayashi, Y., Honma, M., Abe, T., Suzuki, H., Shimazu, T., Ishioka, N., and Iwaki, M. “A plan for ISS experiment to detect
microgravity effects on mutation induction in relation to space radiation”, 27th Annual Gravitational Physiology Meeting, April., 2006,
Osaka, Japan.

[2] Yatagai, F., Umebayashi, Y., Honma, M., Suzuki, M., Suzuki, H., Shimazu, T., Ishioka, N., and Twaki, M. “Mutagenic effects of low-dose
rate gamma-rays in human cultured cell: Detection by LOH analysis”, The 10th International Workshop on Radiation Damage to DNA,
May, 2006, Antalya, Turkey

[3] Yatagai, F., Umebayashi, Y., Honma, M., Suzuki, M., Abe, T., Suzuki, H., Shimazu, T, Ishioka, N., and Iwaki, M., “Sensitive mutation-
detection in human cell for space environmental radiation™, 4th International Workshop on Space Radiation Research, June, 2006, Moscow
and St. Petersburg, Russia

[4] Yatagai, F., Unebayashi, Y., Honma, M., Abe. T., Suzuki, H., Shimazu, T., Ishioka, N., and Iwaki, M., “An application of LOH analysis for
detecting the genetic influences of space environmental radiation”, The 36th COSPAR Scientific Assembly, July, 2006, Beijing, China

[5] Yatagai, F., Umebayashi, Y., Honma, M., Suzuki, M., Abe, T., Suzuki, H., Shimazu, T., Ishioka, N., and Iwaki, M., “Influences of low-dose
and low-dose-rate ionizing radiation on the mutation induction in human cell”, COSPAR COLLOQUIUM on Mutagenic Consequences of
the Space Environment, July, 2006, Xi’an, China

[6] Yatagai, F., Sugasawa, K., Umebayashi, Y., Honma, Takayama, Y., and Iwaki, M., “Detection of adaptive response at chromosome level

and its molecular analysis”, New Nuclear Research Symposium on Space Radiation Research, Sept., 2006, Sapporo, Japan

OeEEREx (ARZ2siE)
(7] Hobk 3t B0 KRB OEF, B . A0 A4, TG B, AR k. BME 0k, "HEHGEEIEEE 12 & 5 RER
OYH” |, HATFEH 4255 20 @ki?, 2006 -9 A, ABR
(8] &I EF, #iARMEHE, HHE Sk "EE AN 2 S EORE " | HARFEEMT S8 20 Mk£, 2006 9 A, K

ITK
[9] 3( #’EM g, KR EF, BEHET, SAA OAL, B i, T RIE, EA LS 1SS FIFASEERE ) | TR
0)751%"'%%’5 RIETREONER" | HARSHRRE 2258 49 ER 2, 2006 -9 A, Lk

[10]1 AR LA, .%%Jiét, LHE, SR R, SRR, ME CRENREHRIC X IR A BEIRT | AR S
25 49 AR 2, 2006 4 9 J1, FLIE

[11] ABEE 303k, Wbk 80, SAMME, BRI, AR IESE, "WEERERA DSB O | ([HE/(KHE R 7 ¥ < g &
HEET | HARBIARE Y2, %35k AR, 2006 411 /1, 27

[12] BHE £k, A8 EF, $iARTNE, HFf S0, LR =03, 8E . 8k 054 B sk "RafkfioE MoK
BEAGREE I LA EE 2T 57 23T Y R P 4, 2007 'FA, 1H, 8

Z2 F X M

[1] Morimoto, S., Kato, T., Honma, M., Hayashi, M., Hanaoka, F., and Yatagai, F.: Detection of genetic alterations induced by low-dose X-
rays; analysis of loss of heterozygosity for 7K mutation in human lymphoblastoid cells., Radiar. Res., 157, 533-538 (2002).

[2] Morimoto, S., Honma, M., and Yatagai, F.: Sensitive detection of LOH events in a human cell line after C-ion beam exposure, J. Radiat.
Res., 43 Suppl., 163 (2002).

This document is provided by JAXA.



11

[3] Yatagai, F.,, Morimoto, S., Kato, T. and Honma, M. Further characterization of loss of heterozygosity enhanced by p53 abrogation in human
lymphoblastoid TK6 cells: disappearance of endopoint hotspots. Murat.Res., 560, 133-145 (2004).

[4] Yatagai, F. “Mutation Induced by Heavy Charged Particles”, Biol. Sci. Space., 18, 224-234  (2005).

[5] Yatagai, F. Umebayashi, Y., Honma, M., Sugasawa, K., Takayama, Y., and Hanaoka, F., The mutagenic radioadaptive-response in human

lymphoblastoid cells: A reduced frequency of point mutations in adapted cells, in preparation (2007).

This document is provided by JAXA.



This document is provided by JAXA.



FEMEAEFEREEEIERER JAXA-SP-06-030
3

R - B

Rk 19 3H 308

FEME RS

T182-8522 RE#MATHHERATRE7-44-1
URL:http://www.jaxa.jp/

(#%) 775X

FERUARICOVWTDOSMOED YR, TRICHBEOWELET,
FEHMTHEMBEMEE BROATLE WEEAREHRE 52—
T305-8505 MRigE OIEMmTFIE2-1-1
TEL:029-868—2079 FAX:029—-868-2956

©2007 FEHMPIALREEHEE

HABO—BE B LB RNES., &#l. SFHRECMI T BT,

This document is provided by JAXA.



FHANZEM AR

Japan Aerospace Exploration Agency

AEIBEREFERLTHYET

This document is provided by JAXA.



	名称未設定 1.tif
	名称未設定 2.tif
	名称未設定 3.tif
	名称未設定 4.tif
	名称未設定 5.tif
	名称未設定 6.tif
	名称未設定 7.tif
	名称未設定 8.tif
	名称未設定 9.tif
	名称未設定 10.tif
	名称未設定 11.tif
	名称未設定 12.tif
	名称未設定 13.tif
	名称未設定 14.tif
	名称未設定 15.tif
	名称未設定 16.tif

