o sY Ol B

BOHM ThOIroTEZELEINLDHE
e : BRENBER - RAJIBE—FER [8REN]

HI 201343 30 H (+) 10:00~18:00

5t ¢ WRUR PR BG4 — v (EH 300 4)
T113-8657 HHHL R IXHAA: 1-1-1 HECRFEIRAEX v 8 AN
http://www.a.u-tokyo.ac.jp/yayoi/index.html

ZINE | MR (F LiAsA )

#  fRENRSEETan Y -mRS
# NPOEATOQY—F7—F25—7
B BRENBEERETEER
REE : SRENEIXEF— L. ZPAZREFFEBRIEFHIREME I V-7,
0B m3hmpiEsE. EREREKEREROS. EREE NGO FoE ¥ v/t
HREAEERESE (WWF) v />, TRIRIVF—IFFPT.
HRAF KRS RHESAIRR SRR BEMRE. HAKRFAEYERRISFEARARARE.
ENETESR. BIOCITY, 3z A, LBERFXS THRELY Y —FKREMRE
BfIwEbEE /IISORARRY VAT U AEHE E-mail:sympo@iitate-sora.net

a1



it/ 4N
<BL£HLED>10:00—10:10
<F1B>HHFEOEMEE L AR ST
JEE NPOxTauY—7—%AF—7 /NEFEH
10:10—12:10
W EREEAN 2 2 AR & 3 5 BURBETH S & 1) It IR & 3T o 35
SRR TIFEET S
BEREEN TO/RV XV T <G W24 2 OBEFREEROHE
PRI MRENENRN SV T4—T 27—
BEESREEROY < ¥V I ~NOEM¥ENE
BRERRFZHAEER KL=
B ESREMEEZICB T 2 HEHYOLRE - HHiEE=%Y v
R R¥RFB R EGREMER A HE
BESRITAER T 24 =R P TBT 2B 7 2O RIUTDOWT
HARBREE A4 Rl R FERE A P L —
12:10—13:30 RBRAEKE#

13:30—14:00 <EFFBE> FEHRKELVRZAZaz=F5—>aYy

BRI REGEHEIRA R AL 2 e R REES—
<E2HO>NREOBVEIRRIFE HEE BEBFREAERFEER EHRE
14:00 — 15 : 00

WeMEEHD» o 24 REENRED L OHE
NE EHBEK ER O EBRT Rk ETOS

I

15:00—15:30
WGBSR TR SERE & AE B IC R 3 S ARBEN BRANRE 7 v 7 — MR RE
HEAKY: NPOxzzaud—7—FR¥—7 HLER
15:30—15:50 f{k ]

<EIWB>EHEMELZEORE ER HARZEVEFEMFAE ARREA
15150 — 16 : 50

MR ERERE JFRAKEFED CGRR) it MG

BEE—FFENFEOR] OFHH»S wEEHIENFEOR EDBH
16 :50 — 18 : 00

WitEaEHw EFV—%— RREA

|
oz B N
= & mmAE
| ﬁ g Sk AR @
i 0] j i
i B O |
E 406 R
i Y
m J ! A LD
L | FHER
i EERRE T R RHET
e R ERSU= m ra S SR =
S EA &) %
, |  HRURPERA AR — R — v
) ! )

(H T &%)

*REA O BILRRAFIBRTE 515
*REA MO FRRIRMREIBRTE {585
(#B/3R]

-fE0%% ./ 7K BR URAPSRAR, HREAR) Kv)

I 2551 BABRR O I3 3R 4350 | | L FHREFRFTTT
= AB=TE BA (BEI/N\RE) TEES 15



VURVT L
AR

il

Ve NFE—LTT—)

BER D HIERIT, FH O OB ERE TR R T RN X =DM 2 F o v = v
Z— L LTREFE LT TRl S Tz,
H. ZOLDIBRBEOTIZ, EMHPHBLL, ROMB223 0 ARIZWE D,

AL R o iERD | W, NHEZSTFL =& —E& L TORENMER L TV 5,
NE D3 VAN CEH R RIERAEMA, R D2 ERZAEE L TV D

L. WS OREWI, FREROBFETHRESE LA E L - T, AMIC
LAY/ NIESN

KHNZAEEDZ EOFER, Mz ol EOEKREMEEZ, T LT, £kz,
ﬁ@oﬁﬂ@%éb\ﬁ%#ék%®ﬁ&ﬁﬁ%ﬂ%#éo

T BERIR S DR, AW O 2 BB < R AR b b,
ANBEIRAEREZDOH U Y ADTEBICNTZWET 551X, =3y AT LADOKKSHRE
P A ) = X L& DEIE, EEOMZER LT s 2u,

BINPEE DRV & M E G, RWRHZ 207 T, R 2 HEROEE &
EIEDEEZ EWE NFOBEIROELZ FEIZ TE T2 ITHEFRIETRE20,

NEIZ, 2TOAMD, MAde & Rz, B - SUbafta L, RRo AR
ICEEZFET I 2EU T, a2 —& L TR TE] ZAlEL
oo THE IIMEREE LT, AxOmEEDL LEZRE-BIIE-—RKEHF A,
OV NG —=DIETTH D, oIzl ) ~E D,

BB NE (FRAE) LR LIERORT 550 (7—n) & TH],
M. TR I3 FRSICHEL XL S & L, MR, REAZBL 72, tE2iRE
DRELT, BLLTED L ERK~DOALZ A AHERDEN FHEIZ, MHH -
A a2=T AIChD, HodREls, REER, AMEZSMDbATHD

B & 5L, ik EoAdfm, NEOESYmi T, D20 TN 72ic
bb, BFEE, HiiE, RELbizh s,

HLWRHEEZ B THIT L, RRZE < 72D DIFImAST., & LD
D LD Z L ETET D,



KRR T NE, HEMNBO R a e O—F ) 1289 < OFEER R, TR,

W DRT T 4 T AL > THEHE SN TWET, £72. KRS ORERE LSS D
FAMFRERLCHMAZDODEIADSMEH Y, BEVEZNW R TAERS>THET,

> > )
—

T2, REHH LD ET,

W, R VARD T LOEEREIT, FROMWRENL NI TWET,
O (C) TS REIH YA I HEFRE L 2 X 2 =7 ¢ FAEICET 55
(WFFefaEs - R EEA])
QFANTEB) [ THE O FORE

FRRRZRIEDS D DT (WFEREAE T BB )
@FBIIB) (WP T AL L DRI NRTFURAIEE FRGOU T IR O#IE <

MR & R R ) (BPERES - 2IETR, 4 ST

-

= S TES \\

fmseilyy ARER (BAKXE, REMBAEIIOD—HRSHAREEAN)
wmEHN  EFR B (BRENR)

INEFT (BREBMBESIREEI D0 D —HRSKREIEN)
\\ HARZEMERBFMBARARE

/




BREEN R NR E I DMSIEESF CHARRE T D5

A rhdT TR BRI REF G T e, T E &, BRE L
AR T, #HBIREBERT, 8 (R A7 4 A - T L—1
&R T A TN e f T — A=y B H—

—MEFE 3 A 11 HOME - HEZ X onT & LT, HRBENEESE 1FHEICHE W T 1 ~ 3 5HolF
ORISR HEAE LTz, R R0 B ARBUN O B O ST IT B Lo Z L3 2 o 72D,
SR OREHENZOE, JFREDHIRO B REERICET 2 HRA R EF o THWNIEREIN
o2 ETHD, 3H 23 BIZ2 > T U T SPEEDI OFHAERAFEE Shu, /NG LR AR 7R
DRI NDENH) ZET3HRIZRST L0804 DOHFRIE=FY L FREMINTZH DD, 1986
EOF N TA VEBLOEIT 40 T AL EORRE=2 Y IR EfiI T2 & &l Ligi T
A5t D ThoTz, BE, MERICKDRREBFEEEMED —BRE L TERY V7 — MIHE-S<
WIBRE A 23 S fE STV A2, BHAEOFEMHEIX LI LIEREIC S hTnd,

Fox IXBUE, BRIEE [ ROREREEI R DR E] OFFEFEL LT, SEEHaks x5 L
T HUHIPR ERIH 2 RATEY . AV RY T ATIEZEOMELERLET D,
<FiE&>
> ATYT B AALE OBEREOR D L LT — 2 X— 21k
> ATvTF2: K[E NNSA (BELefibEfR) 22t —~_a 57— 2 IS REER o' ¥ A 137 7

Y DR & & AR IS B D AIIEE = RS Y
> RATYIB:ET U A 137 USNORAEILAE L OHEE & & AL 3 1T 2 R 22 M i # s oo FURE v
> RATYTAEEE 1 RFED D OFSRERL - KRRHE Y I = L— 3 & AW SEER RRR
FHE & 5 FNLE T O AR E D BAEY
> ATYIS RFETE)  FHCYRFOITERCBEEEF 7 ST 24 v 2 B o —fid (58 500 77)
<HEE>
L' Y U A 137 A BHK & RSP E Z R, K 2 I3REN 2P EICB T 5T A
137 IR EEDO A TH D, 3 H 15 H 18:00 [ZIhEMNEX 6 H 30 HITHEHEL-L L, TOMT -
EFAMINWIZ ERE LT E & D 100 5 Bg/m2 X4 ) OFEHZERFREIL 32.6mSv & 2257, FEC oW
TiX. Ttz I, http//www.rri.kyoto-u.ac.jp/NSRG/ISP/ISPa.pdf

600

500 RENDIA 1768
5 885
BA 2365
400 s 128
ﬁ 300

200

100

1. Yy A 13T MR EAFRE (BE) 2. SFREICHET 5Ty Y A 137 RS


http://www.rri.kyoto-u.ac.jp/NSRG/ISP/ISPa.pdf

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
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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.
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