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Gene expression of p53-regulated genes after exposure to
space environment in mammalian cultured cells

By
Takeo OHNISHI

Abstract: To identify the biological effect of low dose-rate irradiation, we analyzed the gene expression
using DNA micro array. Human cultured lymphoblastoid cells TK-6 were irradiated with y-ray (dose-rate, 0.2
or 0.5 mGy/day; irradiation time, 5 days) in flask or tube bag. As results, we demonstrated that there were

many kinds of genes which expressed different levels by expected doses (0.2 ~ 0.5 mSv/day) at ISS.
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~ 05mSv/day) IZBWTHIRERBHEIEEH TLEMETIHLZEVHL ML 57z,
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EEH AT — Y 3 YAOBEHEEIIH 02 ~05mSv/day EBIE SN T WA, KREFAEREE T — < OEEHMAIRA
TH 2HMT, TmSv LEHE, BEEEWBREETH L. MEEE, FEMIE TK-6 % FHKFREHRAERIEL >~ & —1C
BWT, &R, EHEERBHZM (02,05 mGy/day) THEND T IAIBLOFHERCHATEDORERR (F1—
TEEE) T5 HEBRE L2MEA S, mRNA 28I L, DNAYA 2707 LA TRARCBEFER ST 7 7 4 VIZOWTHE
Msh, Tz, ABCHEERTFOLELZRALMITHIIEbHEME L.
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2.1.1. MBIV FHE

(1) 3 EREEME . ¢ M) YoSEERRIFEMIETK 6 (EHEE ps37-F) %5 X 10%cells/mI & L, FEEBRIZH W/,

(2) MG =R B FHRF R RAEDIIE L & — KR E, KHERESHRME (Cs I, 37GBq, 5mm Pb
filter) ZF\vy, 49m, 685m, 1088 m DHEET, Zh &N, 1.0826 mGy/day, 0.5490 mGy/day, 0.2244 mGy/day ®
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(3) FEHRTE .
(a) 77 A% BAHE, keI IcirLL.
(b) Fa—785% | BASE, oA LA,
(c) ST 2 — 7828 | WA, BWERAECHE (BRAFOI—L42emE, 7057 =3y 705 cmET—80°C

70 —=F—Tm) L4 BEEERGE L2k, L.
(4) el ML L Ao —8 2 2 F L 70 —FEIC L 2 aFPREC LY, Lls X otz 4y >
bl

(5) total RNA Ot @ #llla % MUL L, Miniprep System (VIOGENE fL3#) {2 & ) total RNA % i L 7z,

(6) mRNA D . AminoAllyl MessageAmpyy aRNA kit (Ambion #1:3%) {25 V) mRNA % Cy3 B L P Cys 8 L 72,

(7) DNAYA 213714 . AceGenel0K (Takaraft#l) 2L ADNA <A 207 b1 &%l 7.

(8) B{EOHLY A . ScanArray (PerkinElmer, Inc.) 124 ) WO D AAH % L7z,

(9) f##f . DNASIS Pro (Hitachi soft #t3) (24 b 1.5 5Ll EOBRIZ > W TR & L 72,
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EEEEEICE S 10368 HOBETRMAO T 7 A MII2WT, BHED 7T AagEOEREEL 2 bo— LT
WBES LR, 77 A0BEBBLF Foa—7REETEEGIZL) 2B LOBEFRIASEEL 26 DL kd o,
=}, HIEICLY, 1HOBEFHEEAIEML, 4 BOBRETHEBRIFET Lz, T/, BOHRIREE, @&i2LD, 97#
DB|IRT-HBIART L 72,

Rlz, 77 AR, Fa— TREB LUK 2 — TEET, IR T 2 BEH OB L AL 2R LR
ZRLICRT. 15U LEOMRT 1 ¥ 2 AMTRL, 2074 Y E2BALBETRICOWTH2ICE LD

0.2 mGy/day T5 HEHBEIZ L 5 HBHIMINBEFIE, 79 A28 F 12— 78340 Alpha wbulin, 7 9 A 2 & #ifEF 2
— 7B FE LM O lactate dehydrogenase b; Idhb, 72— 7 L #ifE T o — 7 EEFEILE D zine finger protein 9; znfY, p2l-activated pro-
tein kinase 6; pak6, hypothetical protein; cgi-57, GAPDH, arachidonate 5-lipoxygenase-activating protein; alox5 ap, phosphate carrier
precursor isoform 1 a; slc25a3 T&H - 72, 05 mGy/day T 5 HBIBRATIC & 2 BB HIEETE, 79 A3 L F 2 — 7THEHE
@ hypothetical protein f1j10079; 110079, Alpha tubulin, beta-Z-microglobulin; b2 m, ferritin. light polypeptide; ftl, GAPDH, tyrosine 3-
monooxygenase/ tryptophan 5-monooxygenase activation protein T - 7z,

0.2 mGy/day 5 HEEGHIC & 2 B B/IEF1, 4 TOREEILED housekeeping gene replicatel: ubiquitin, podocin;
nphs2, 7 7 A 2 & F o — 7 H3E3L O calcium channel voltage-dependent alpha 1 h subunit; cacna 1 h, 7 7 A 2 & @iFF o — 755
FE LM D actin related protein 2/3 complex, subunit 1 b (41 kd); arpcl b, ancient ubiguitous protein 1; aupl, atp synthase, h™* transport-

ing, mitochondrial fO complex, subunit b, isoform 1; atp5 f1,

5 B 88 41 cd81 antigen; cd81, deoxyribonuclease i-like 3; dnasel 13,

0.2mGy/day 0.5mGy/day exonuclease 1; exol, fatty acid hydroxylase; faah, glutathione

oszotes Eiio = B peroxidase 1; gpx1l, guanylate kinase 1; gukl, hemoglobin,
epsilon 1; hbel, heterogeneous nuclear ribonucleoprotein a 1,

isoform a; hnrpa 1, hypothetical 43.2 kd protein; sdbcag84,

- hypothetical protein f1j23556; f1j23556, hypothetical protein

Fo—TiEE g mgcl223; mgel223, intercellular adhesion molecule 2 precur-
% sor; icam 2, kallikrein 12; klk12, major histocompatibility

?;F complex, class ii, dq beta 1; hla-dgbl, major histocompatibili-

% ty complex, class ii, dr alpha; hla-dra, methylene tetrahydrofo-

BT, — IR = late dehydrogenase, nagl8, phosphoenolpyruvate carboxyki-
nase 2 {mitochondrial); pck2, ferritin, light polypeptide; ftl,

GAPDH mRNA, ribosomal protein 110; rpl10, ribosomal pro-

tein 115; rpll5, ribosomal protein 137 a; rpl37 a, ribosomal pro-

tein 17; rpl7, ribosomal protein 18; rpl8, ribosomal protein p0;
rplp0, ribosomal protein s11; rps11, ribosomal protein s3; rps3,
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signal sequence receptor gamma (translocon-associated pro-
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tein gamma); ssr3, stress-associated endoplasmic 50 MR E4
reticulum protein 1; ribosome asso; serpl, zine finger 0.2mGy/day 05mGy/day
protein 84 (hpf2); znf84, 7 2 — 7 & ik F o — 772288 75283

7 15 4% el atp synthase, h' transporting, mito-
chondrial f0 complex, subunit d; atp5 h, atp synthase, SREREHEN
h* transporting, mitochondrial f1 complex, ¢ sub- RETFH

unit, isoform 1, atpb a 1, ribosomal protein 131;

<o
&)

rpl31, ribosomal protein s14; rpsl4, ribosomal pro- Fo IR MR — TN oo TR WEFa TR
tein s16; rps16, sec23 homolog a; sec23 a, similar to 95 2k 552 iE R

ribosomal protein 126 (h. sapiens); loc136816 T
=72, 0.5 mGy/day ¢ 5 H BRI & % 53,
Ailtfnrid, A2 TORELE O ribosomal protein
131; rpl3l, 7 7 AT & F a— 7EAEILED puta-

%

b4

1

tive chemokine receptor; gtp-binding protein; hm 74,

=
(e
<6,

77 A kT o - 7RO activating Fa—THE EETFLOREE FUBR BT UER
transcription factor 4; atf4, apex nuclease (multi- M2 EEFRE< Y2 A

functional DNA repair enzyme); apex, asparagine

synthetase; asns, beta-2-microglobuling b2 m, ¢d48 antigen; cd48, cgi-86 protein; loc51635, cytochrome ¢ oxidase subunit iv isoform 1
precursor; cox4 i1, eukaryotic translation initiation factor 2, subunit 2 (beta, 38 kd ); eif2 s2, eukaryotic translation initiation factor 3, sub-
unit 2 (beta, 36 kd ); eif3 s2, gnas complex locus; gnas, hypothetical protein f1j20552; f1j20552, hypothetical protein f1j22612; f1j22612,
lysozyme precursor; lyz, mitochondrial ribosomal protein 14; mrpld, myosin regulatory light chain; mle-b, phosphogluconate dehydroge-
nase; pgd, beta-2-microglobulin; b2 m, GAPDH mRNA, proteoglycan 1, secretory granule; prgl, ras-related nuclear protein; ran, riboso-
mal protein 110; rpl10, ribosomal protein 132; rpl32, ribosomal protein pl; rplpl, ribosomal protein s20; rps20, signal peptidase complex
(18 kd); spcl8, similar to ferritin heavy chain; loc138855, zinc finger protein 84 (hpf2); znf84 T - 7z,
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R A7 — > a Y AOTFHEEESESE (802~ 05mSv/day) I2BWTLERET4EETEEHHLZ L0861
Lo oo A, PGB & B BETRIBEELOFE L WEEHIOM{Z 122\ T LightCycler £ W72 TV 7 4
LFENE PCR i RT-PCR #: 547 » €, EEOMETRIEL WA TAZIEEFHLCWE, 72, AREOTFT—7IZBW
T, highquality ® mRNA B L % 22 B E2ELTHIR L, I T2Z E0WETHL, Lo L%d s, ISSORLL
KEOUEIIHM L 20, k4OHRERETTRTHIIETHRTLIZLIRODLNTWS, £2°T, 37°CHH4°CET
DIRERE TE D23 2 &, MELFL THEBIT O IZ L A E BRI E25 2 & 2 Higic, Mnilt
OEWVHIIESR RS T 4, 4o, FOHMIRERICEDELME Ny 2R ET 2, S50, I T CIIMILESE M
NWoZBLUTET v A REGE, BYOFMNAILDEFDASHEVZ L0s, ERFHAT Ve Y itBTsERE7O—%
M2 L, FEEEEROMBEOAIEEZIES 2z LTw L.
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