BREEA CTDIEL NIV Y VIRRHFICEER D ROELFHIRDERE

PRRISEE, A ey =0, SRRRIS 72, ARATEL =3, AERBAGLY, /NEERERD, TISER®, A, A5HisT,
Kyoungwon Cho® Ganesh Kumar Agrawal®, Randeep Rakwal**'*"

VRER RS, 2 MERE R, SR ER R, BREEMIERT, CRE Yy — T U A B, ST s R T L—, T
BB g T, S E LR R SRR SE T, Ok oS — L AW B AL SRR S T, Sk K%, Email:
plantproteomics@gmail.com

HE

TR Sk LA T B B RE 2 B 2 Z Lo TS LTV D &b s, o 14EY
BT D EREDEEAEEINIC LY, Bl A X TOR T2, DEVEBIET. ¥ N7 HE,
ROV~ TOEREZBIE Lo T 24 ORI HE E -7, £<IZ, DNA v (7 a7
LA F v TN 2B FTEICLY, BRrBEOTa 7 4V ERDZ ENTE S, AR
Tk, HAEKRICBELEBES 1 FERFWRICE > TRERIGRE ZE - - E B R ICB W T,
5 IUAEY) Td 5 A % (Oryza sativa L. BFF= v R R U 5 AR OB 2 H22 L T-, =
Yhe— i THS, OKIEDRETE CEEREE, W2 TT7 7 —24 (ITF) [ZED, KL
AL BRI LT, BRI IS BRI L TRV T, BRI T o~k D b o
P Ths, ITFICREFELTHD 6, 12, 24, 48, 72 FRf#IZ, 6~10 Kk NS, (BT 6) #
BEES LTV T Lie, YTV T LIEER, TIPS TAIFRANMCEAR RTA T A ATEE
AT ) —F =Tl LTz, o ha—P o7 b LT, SIEnb0 ¥R, BL W ITF
BERFCHY D 7 E2FEm L, £, 72 K 7L &R RN S IEORE|IZB W TH W
YTV Ui, A REDG S LANNGHTO T, DL T ERHAITEA TS Y 7 E-80 FE C T
LT, BB ORI LT, Y7 Anb4 RNA ZHH L, T8 LERN, LIED
BEICHET 2 DI+ T D T & 2R LIz, &IOS HTE LT, FEEM RT-PCRIEZHWT,
EOBILT. 2F Y DNABEREE, BbA b L AR, JeamBhE, R b LA - P OSBEEOE
faf. BN IRICES L) Wiz e — LB fs FOBE BT v 7 o VEBIE LT,
RT-PCR DOyHT#ERIL, (MR EY v RN S S ERBETFORIUCKEBL TND 2 EE2RLT
Wiz, OFEV . I (6 EEf) oY 70Tl DNABEEEBEEEE I, Bl (T2 R%) <
A MU A ERGEEBE FICEEDRO bz, D ORERIT, Bx BLURNIT- 72, A
RIEGIM T IZ % D R R EBR OB R LR THY . ROAT v 7L LT, DNA /707 L
AW E T oT2, T TICHENL STV D dye-swap {EE2 FIWT, 4 X E&BELBTFE2RRETDH 4X44K
F o T XD 6 KL & 72 R OBB FRELOR T 2B LT, KL~V o~ S B o 8
ERERIL, (2 b — LR T 250 I & W D HIESMET) 6 REMREK 7 LT, 4481
DOIEAGFTHIIN L 3740 {8 THfI, 72 Kef 4 o 7 LTl 2291 8 CHAIN L 1474 (8 TS 5720 A %
HE D FT IR I KT 2 B TISEICEET 5 25 OFE Bix. 1 30 B CHIEERE T 257
MR ERET SO TH D,


mailto:plantproteomics@gmail.com

Observation of Rice Gene Expression by Low-level Gamma Ray Exposure in
litate Village

G. Hayashi', T. Imanaka®, J. Shibato?, S. Kimura®, A. Kubo®*, S. Ozawa®, K. Ichikawa®, S. Fukutani’, S.
Kikuchi’, Kyoungwon Cho®, Ganesh Kumar Agrawal®, Randeep Rakwal***"

Kyoto University, > School of Medicine, Showa University, *Dokkyo Medical University, “National Institute
for Environmental Studies, > Environment Journalist, Tokyo, °Office Brain, Tokyo, 'National Institute of
Agrobiological Sciences, ®Korea Basic Science Institute, °Research Laboratory for Biotechnology and
Biochemistry, Nepal, *° University of Tsukuba, Email: plantproteomics@gmail.com

Abstract

Rice plants respond to radiation exposure by activating self-defense mechanisms. High-throughput omics tools
have enhanced our ability to observe and analyze these molecular changes genome-wide — namely at the level
of gene, protein and metabolite. In particular, gene expression profiles can be cataloged using whole genome
DNA microarray chip. In this study, we examined the effects of radiation exposure in a cereal crop model plant,
namely rice (Oryza sativa L. cv. Nipponbare), in the village of litate in Fukushima prefecture — a highly
contaminated site due to the Fukushima Daiichi Accident following the Great Tohoku Earthquake. Healthy rice
seedlings were transported from a controlled greenhouse in Tsukuba to litate Farm (hereafter ITF) and placed in
a low-level gamma field. There was no direct contact between the rice seedlings and the contaminated soil, thus
helping us observe primarily the effects of gamma radiation alone. Exposure times were set at 6, 12, 24, 48, and
72 h after arrival at ITF, and the rice leaves at the 3" position (from the base) from 6 to 10 seedlings were
sampled. Sampling was performed by immediately placing the cut leaves in an aluminum foil under dry ice
followed by storing the samples in a deep freezer. As a control, rice leaves were sampled at the start in Tsukuba
and immediately at arrival upon ITF; a sample set was also taken at 72 h from the healthy rice seedlings in the
greenhouse at Tsukuba. For molecular-level analysis rice leaves were transported to Tsukuba and Tokyo and
stored at -80°C. Prior to analysis of gene expression, the first part of the analyses, total RNA was extracted
from the leaves, and whose quality and quantity were determined to be excellent for downstream analysis. As a
first step, selected gene expression profiles of internal control, DNA repair/damage, oxidative stress,
photosynthesis, and defense/stress functions were examined by semi-quantitative RT-PCR. Results revealed
that low-level gamma radiation affects the expression of numerous genes, in particular showing the early (6 h)
induction in DNA repair/damage-related genes and the late (72 h) induction of a previously described marker
gene for defense/stress responses. Based on these results, which confirmed our data from preliminary
experiments using detached rice leaves for exposure to radiation, we proceeded to the next step of DNA
microarray analysis. Using the established dye-swap approach, we analyzed the differentially expressed genes
at 6 and 72 h time points using a whole rice genome 4 x 44 K custom chip. Obtained results showed that
exposure to low-level gamma radiation differentially regulated 4481 (induced) and 3740 (suppressed) and 2291
(induced) and 1474 (suppressed) rice leaf genes at 6 and 72 h post-exposure, respectively, by at least two-fold
changes. Inventory of large number of gamma radiation-responsive genes in leaves provide new information
and increased knowledge on novel regulatory processes in rice.


mailto:plantproteomics@gmail.com

