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Abstract: The space environment contains two main biologically important factors, i.e. space
radiations and microgravity. Space radiations are well known to contain heavy particles which
induce serious damage in organisms with high relative biological effectiveness as compared with
low LET radiations such as X-rays and y-rays. The tumor suppressor gene product p53 is generally
thought to contribute to the genetic stability of DNA-damaged cells through p53-centered signal
transduction pathways. We have already found the accumulation of p53 in the skin and muscle of
rats after spaceflight. For the next stage, in the present study we propose to investigate the gene
expression of p53-regulated genes in mammalian cultured cells after exposure to space environment.
Human lymphoblastoid TSCES cells (carrying wild-type p53) and WTKI1 cells (carrying mutant
p53) are frozen until launching. The cells are molten and then cultured under p gor 1 g at 37°C
during 6 days in International Space Station. After re-freezing, the cells return on the Earth. The
data obtained with flight samples will be compared with those of ground control samples. Finally,
the experimental results from flight samples might clarify the role of p53-regulated or unknown
genes in the genetic instability induced by space stressors. We expect that the data from this
proposal will be useful for providing physiological protection against the serious effects of space
radiation during long stays in space.

Key words; International Space Station, space radiations, microgravity, p53-regulated genes.

() E® Table 1. The member of this Space Radiations WG.
FH RO A FBITTEITIL 2 D EbEry7e Name Institute

W BN FE LIS B 72 NKBDTENT ST —~ 030 %, PI

e N Y G ot Y e A G A YA Takeo Ohnishi Nara Medical University

BN REFEFRRRZS D | A E VBB OBFSE Sy I

ﬁfi‘%ﬁ@bfb % Ij? @%*ﬁﬁ‘&@fﬁ@ﬁ%% R Akihisa Takahashi Nara Medical University

HERLSALD WG ZAAkL CTUD, Rk 18 - EDDAFAE Ken Ohnishi Nara Medical University

WG i EZHiL | IR O B AR FEOFH S
FEMIROBHY IFIZHOWTHEEL T& T, AEE XN
SOT—~< a0, WG AERHF IZLDH
TEIEHE H DOFH EERD T v AZIEDL, FEE 23
=T X B IR ERBR O 2 BB LA B L RER
FO TP FEBRZ I T 524 HRUE LT,

ISS (255 RadGene DFH F2BRIT, #uE T 1G D=
ha— VEBRAE RN ANDIE T, T MR
DI, FHBHRENE ) E O FAER %2 Z5RIIC
AT D IR SN TND, TH RSN E T
EDOFHHEAEROA X, AR ORIEAIFRE Ch
0. K WG ZHLELTZENF RS a2 =T (2L D8
MR 70 L [F F2BRIZ L - T k& R R D% B 15
L., AFEHEROBFAMGEZ DT,

Noriaki Ishioka

JAXA

Ryuichi Okayasu NIRS

Masao Suzuki NIRS

Hiroshi Yasuda NIRS

Yuuichi Michikawa NIRS

Fumio Yatagai RIKEN

Masamitsu Honma NIHS

Yasuhiko Kobayashi | JAERI

Tetsuya Sakashita JAERI

Kumie Nojima MEXT

Tetsuya Kawata Chiba University
Hiroshi Ide Hiroshima University
Kanji Ishizaki Aichi Cancer Center
Jun Hidema Tohoku University
Hideki Matsumoto University Fukui
Shunji Nagaoka Fujita Health University

This document is provided by JAXA.




Q) FHEREAMHOER

¥ B EL & (5 1 FEW) pS3 1% DNA 181525 T 7= #lfa o
B ENETHEEZLNTEY, FHERICE
WT pS3 HHPLELTIZS T F VNG U AL T a AR EE I
B mAERMET 2 ThA Y, ZNETIT, B ITF
HARATLIZ T bR [T N [2,3118 p53 A& FEL
TWABZEEZRWEL TV, UL, fERE V- 5
TIEAE FRIFICEDARL AT S B - iR RO
TIARN AL CTOD RTEMED > T, 22T,
WE N AN AZ BT 57280 75 BT i R 3o
FERFL, THZEM TR ICE R THILOTELE
R A BRI LT, £72, p53 OIEFRILERAOMIIC
SN, BB ETI1G Darhe— L ERA B ANDZ
ET TSRO BEO I T S RN E
EOF AAER % FEBRAIZEAN T D L5123 HEL | p53 8
BB R T BEORBURNT 2R R L QD AGHHE XS
HChHY, FHZEMTHEESN-MREZ, ThEho
DB CORBRR T LR SRR T A2 LD AR
FHIR D K& TH 7= [ i SR NE &
DO AAER DA \ZOW T, KR & 72 LS AT A3
P CEDTENFHEROMR LIV RERLDEL
FHERBEAHOBEZDKEeDEHR S ND[4],

FHAT—ar T NEBREE T, AMRICEE
R YT Vi VAR T |50, 8 s AT 1 S B
FHZEI72D, DI B FHEREE T2 p53
DIEFIIFTZ O ZENTEDLONENEFHIL, S
ST R EBR THEONIZ A B AR LT, e R
M., ZRICFHICHET HILE A REL T D H LD
NMEHBETHOTHD,

() HHETHFH Fhr

BULE FEHE oo T LBV B M IS B8 1T DT B8R
BEMRFEL O p53 FRENEG T HEOBER TR B (EFr:
RadGene) |ISS FHf FEErH 7 MZDONWT FHTO
7 — L DEEICRBIT A EE DL LI DF
HE X —I2B W TIT), i E~DfE#R OV
7T B O IRRE THIY ECTlE S, HAIZBNT
% CLICE > TN D3R E 5, BIEDFHECIXFH TD
B8 2 HWA), Hi B~ IR Rk 21 SED 2 AT
HDTETHD, LTZM> T ARAE 3 HINSRARAIR
T T NVORRNT MR ED, A WG ZHLLELTZE NI

FHAI2=T AT DBARFFEIL, ML, JPRAE 5%

Qe RS TR OB L O R 2 FHE L T
Do TRTOT —HFHTITIFER A AEND 1 DL
HTHAHD,

OESLET
INETIZZON T TCOERERT —<IL FiLDL B

0ChB,

LT ORI 22 SR 5

1SS %R L 7= R AR B SR 0 2

Sl I
-t A E AR U7 N D SRR O EAVER I
BQRYest )220
-WREE AR U7 KRGS S & To U AR IS K54
W B SR
- Hi RIZIS T D ERL R R 2 E AR H U725 LET &
L 7AR AR LET FEBEHURHR O A=W 5 B 5%
- i1 EAZ 31T AR B SR A A PRS2 I L 72 #R
BRGNS
“H IR 3D 2V Ay NEE AR U o) E
I EHEHR O FAE N LAY T
- Hi FIZI T DIR G G RR D Wi BEaf gt
- KB HUH O (B8HE) D3, @S5 D o3 - M,
IRL U BAFE T 52 BRAT 70 5 QNS K B i Y
G AR S Y Tl
LT
<537 L~UL(DNA 1815, DNA (E1E RS, &{s 7381,
TR AESS, > 7 T niE, 2R R
SHIRL UL GRIRBE, TR — A, Roa— A, Yefh
B MYE, B SIGE, arb, VEAE, 7 DR RE
)
SRR L~V GREARIEEE., R BETERL)
EIRL -~V (| BiREIETE R, SRR E S MR,
THLER R FR R, BRISBRE AR, 03 A 1k,
AR A~DEEE], FE | LR
B~V (T8N, A5, At HE1L)
2 FHT AR R A AT
T ORI X B E O FH
AW B LE(RBE) S SRV AR B B 9~ D R4
cFH BRI ED BB IO T2 A SRR
WIS AT OB %E
- R X T AT LD B 5
- TS R B REIE DB

A EBEI T 2010 50 ISS TIHEARIZNE
LHEMMOFEERLIRIRDTHA), BRI TH
ATEZ BIRT 72010, T BUN I LD NMAR 2223
T HIENEETHD, LovL, EWF- EFEND
DR TITZDOHFIEM B D AT T AW RIFFIZ B R
EINHDOTEBENPLLTLADEL NN, FHTF
FEIRETRERHI D 2 JHEL TD, TH A~ KR
ZDMII~ 2T —I2, BEYFHIFEL SIEICAN
TSR TEOT 7 —TF 2Ll DD NENH D,

ZE R

[1] Ohnishi T. et al (1996) J Appl Physiol 81, 183-185.
[2] Ohnishi T. et al (1999) Mutat Res 430, 271-274.

[3] Ohnishi T. et al (2000) Adv Space Res 25, 2119-2122.
[4] Ohnishi T. et al (2009) HA~ 712 =227 E'7 7 i H

F2EF in press.

This document is provided by JAXA.



