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Abstract: A p53 tumor suppressor protein is generally thought to contribute to the genetic stability
of cells against DNA damage through the activity of p53-centered signal transduction pathways.
To clarify the effect of the space radiations on the gene expression of p53-dependent regulated
genes, space experiments were performed with two human cultured lymphoblastoid cell lines: one
cells line (TSCE5) bears a wild-type p53 gene status, and another cells line (WTK1) bears a
mutated p53 gene status. Frozen human lymphoblastoid cells were stored on the International
Space Station (ISS) for 133 days. The gene expression was analyzed by using DNA chip (a 44k
whole human genome microarray, Agilent Technologies Inc.) after culturing the space samples for 6
h on the ground after their return from space. p53-Dependent up-regulated gene expression was
found for 50 genes and p53-dependent down-regulated gene expression was found for 94 genes.
The biological meanings of them were discussed from an aspect of the gene function about up- and

down-regulated genes by the exposure of space radiations at low doses.
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73 A B & - PEY) p53 1L DNA 15452 1) 7=l
DB RENEFDEE 2B TRY, FHERICE
T pb3 L E LTV 7T VR EER I I A 2R i
PIRMETHTHAY. TNETIE, BAITXFHRITLE
Zv O R FE[1]°f[2,3]IC p53 NERL TWHIE%E
RWZLTWA. Arl, 2008 AR5 EfESI7- Rad
Gene FH BRI\ C, BRI I 1 D71
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133 HEEAREETTHARIT Lzt Mllaz, Jm
% 6 RERHIES#E L72%, RNA Z it L7=. DNA &
7(a 44k whole human genome microarray, Agilent
Technologies Inc.) & AW C, i\fn 3B &L HE Lz
(F 1L (FEFa). A FA ps3 MR~ EHEA
p53 Ml T 2 5 LA EDFEBIFHE X 72 50 DiEis T %
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IEH® p53 Mifd THA LU FIZHHE A Hiviz 94
DBIETHFR2ICV AL, T A FEhiz
BAGTEIE DNAF v 712D > Tz 41,000 FE D5
GfDo5H, 035NDHEZ /R L. ZOERIZE
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ATE, 133 HEHEOFTHRATHRIC PR L2 71.2
MSV[5] DT H B #R D 5B D 7 S BASFFBUZEAKIC
WELTVWDILDOEEZLND.

1 EAFSEC ps3 A HL & LT v 7 F MR EED HG
F - SRAMR - REN - RIE - Bk A R LA K pH T
HEINDZEHL o TWDH[4]. ps3 LT AR h—
DA, AR E S L, DNAEEIREZ SITiT iz H 0
T, BIsFORLES, TROOLYEAMKET, J2R
BRI DIIFD MR EZIA D Z LITHORBD.
p53 MR T OSFEM & XN A MiE TH D, p5s3
HEE T BRICHES L ORERBAZRETT 5. £h
b OBEEFHEEZ pb3 BhEEBER - & MFA TS, p53
L LTe s 7 REZEITR Z 28 A B5F A
&L TWVDHDT, FHERE TO p53 HRFIT AW
R A RN TEZ. 2oy FOFEREH
THholo. ZHITIET K b— ARHHER T [AIF
(apoptosis inducing-factor), Apafl (apoptosis protease
activator protein-1), Bax (Bcl-2 associated x protein),
DR4 (death receptor 4), DR5 (death receptor 5), PERP
(p53 apoptosis effecter related to PMP-22), PIDD
(TP53-induced death-domain-containing protein), PUMA
(p53-upregulated modulator of apoptosis), p53DINP1
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* 1. FTHMRATH O ps3 KA MEHBIFER{A T

No | Gene symbol Ratio No | Gene symbol Ratio No | Gene symbol Ratio No | Gene symbol Ratio

1| HSPAS 10.56 14 | THC2766373 258 27 | HSPS0ABT 229 40 | CxCLY 210

2|IL7R 460 15 | A_24_P585660 257 28 | ENSTO0000390258 2% 41 | ENSTO0000360548 209

3 | HSPATA 402 16 | ASPH 2.5 29 | TNFSF10 224 42 | AK023645 208

4|8YT4 346 17 | A_24_P560332 254 30 | HSPOOAB3P 221 43 | CEBPA 208

5| LocTa0211 320 18 | SLC24A3 253 31 | FAMI0AT 221 44 | IL18BP 208

G | LOC85391 R 18 | A_24_P631625 244 32 | UCN2 22 45 | POP1 206

7 | Fams0ag M 20 | SCEL 241 33 | sTasIMA2 219| 48 [Aw15019 205

8 | HSPS0AAT 296 21 | AKDg0827 2.38 3 | KIAAOS18L 216 47 | CLGN 205

9 | KCNQ1 295 22 | ZNF205 236 35 | THC2563387 218 48 | THC2543840 203

10 | LATS2 292 23 | ENSTO0000378770 2.3 36 | MUM1 216 49 | KCNG4 202

11 | LOCT27gg1 28 24 | XAF1 234 3T | BCO3B435 215 50 | GPRIT1 200

12 | EDN1 2.80 25 | PTPRE 229 38 | LAMP3 214

13 | CSF2 272 26 | CxcLn 220 39 | AFDOT192 214

2. FHMRATER O ps3 KT HFRBLMHEAS 1

No | Gene symbol Ratio No | Gene symbol Ratio No | Gene symbol Ratio No | Gene symbol Ratio
1 | TMPRSS6 0.12 25 | GRIN2C 0.34 49 [ MTTP 0.40 73 | ACP2 047
2 | AF234262 0.13 26 | OR2B6 0.34 50 | MACA 0.40 74 | RREB1 0.47
3 | RP4-621015.2 0.13 27 | LOC126536 0.34 51 | BX116163 0.40 75 | A_32_P38806 048
4 | FGFR2 0.18 28 | TLx2 0.34 52 | ASGR1 041 76 | IFT80 043
5 | DNASE1 0.19 29 | CD44 0.34 53 | AK123107 0.41 77 | XRNT 0.48
6 | THC2669878 0.20 30 | H24FB2 0.34 54 | A_24_PR32220 041 T8 | THC2742226 048
7| IRX6 0.20 3 [A32_PTITH 0.35 55 | PRKCZ 0.42 79 | 8TC2 048
8 | LOC338328 0.21 32 | GDF15 0.35 56 | AKD22339 042 80 | ENST00000372493 049
9 | GALNACT-2 022 33 | HSFX1 0.35 ST | THC2617584 0.43 81 | THC2733206 0.48
10 | AF217970 0.22 34 | THC2649341 0.38 58 [ AOC3 043 82 | LOCB4T500 0.49
11 | BX100437 0.22 35 | Br913527 0.38 59 | MYOS58 043 83 | BBC3 049
12 | CEST 0.24 36 [ AVIL 0.38 60 | SECE142 043 84 | BCO42026 049
13 | KLHDC8B 0.25 37 | LOC497190 0.36 61 | CHACT 0.44 85 | LOCS5565 049
14 | FUT1 0.27 38 | CBLN3 0.37 62 | HAMP 044 85 | ICAM3 049
15 | ADMR 0.28 39 | AF2837T1 0.38 63 | BEB35321 0.45 87 | BCO21677 049
16 | THC2717023 0.28 40 | THC2520867 0.38 64 | C10orf38 045 88 | C10orf10 048
17 | PRKCQ 0.28 41 | AF318328 0.38 65 | MGC4655 0.45 89 | ZNFBE 0.49
18 | SH2D3C 0.20 42 | DDIT3 0.38 66 | LOC402573 045 90 | MBD2 049
19 | TRIMT 0.29 43 | ZDHHC11 0.38 87 | IGHD 0.46 91 | TAGLN 0.50
20 | TNFAIP2 0.20 44 | GRB10 0.39 68 | TSC2203 046 92 | SESN2 0.50
21 | CBorf167 0.30 45 | CYP2E1 0.38 69 | KIAA1324L 047 93 | MTF1 0.50
22 | SLFNL1T 0.32 46 | BET16310 038 T0 | TNFRSF1T 047 84 | TTYHZ 0.50
23 | INHBE 0.32 47 | TXLNB 0.39 T1 | THC2550463 047

24 | CB250445 0.32 48 | A_23_P158868 0.40 72 | DYNLRB2 047

(p53-dependent damage- inducible nuclear protein 1)],

A0 B ) 1 5 BE LB A= T AE[Cdknla (formerly known
as Wafl), cyclin D, cyclin G, PCNA (proliferating cell
nuclear antigen), PTEN (phosphatase and tensin homolog
deleted from chromosome 10), RB (retinoblastoma gene
product), 14-3-3 sigma], DNA & 15 [ & 1= + &
[Msh2 (mismatch repair protein MutS homolog 2),
p53R2 (p53-inducible ribonucleotide reductase small
subunit)], p53 F {5+ [Hdm2 (human homolog of
Mdm2)]72 ERE EN TV 5D, S EIO#EE - RBIZL
THRARY, p53 BLOZNH D p53 B s FRE
B LTIEFFE L IHI S SN TW ol E725H
BEIZ L < Do TWRWAS, p53 K FRIC T8 ikt
BIEET 2 HONREEY A NERTZbDEEZD
o, FEEE, ERoBMEFREIEICE—Fray
7 & N7 B (HSPs) D HSPAG, HSPALA, HSP90AAL,
HSP90AB1, HSP90AB3P 73 p53 k{7 I S HLa%E L
TWe(R 1), BAITFEHRITLSHROMA - K&
J& - i T HSP70 O ERIABIZZ L T 5[6]. £7o,
FHMIT LIt hOHMERT HSP27 s 125840
T5HZ L L, HSP OFBLNEFM p53 (2 G S
NTWEHE L LTV, HSPIZX VX7 ED
SRR L LTIV TVNS Z ENMLN TN,

F70, FHG IR T CD44 15103 p53 KA
FlEi7-. FHRIT LI~ 7 20BN T CD44
WO &, CD4A4 DiEfaFIBNIEHR p53
&> THHl SN TOVDEHE &L —E L TWIZ(k 2).
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