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Real-Time RI Imaging Method for Revealing the Clever Strategies

for Carbon Utilization in Plants
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Integrated analysis of the leaf sink-to-source transition using *C-labelled photosynthate
kinetics and gene expression analysis with RNA-seq data
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Wk S5, ERSEIIHEE, RE. RARLEORENEARIS T, 2By 7 ST,
B THDLET Y — R LI TN D, EiE, B REATH L MITMOENSIELZ T D &
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VY- = ZAOBATRE A R E T D 7o I BC AR S e B BIRFE (COy) B Y —ATh D
BRI S, BENTEHRR S VTR S D UC RO G BPEY O BHRERENT 21T > 7=, “CO, &K
W LT2BE XY B H 28O FET RIS UC ARROE B R EEM D2 (T B & LTz,
WORIE (L2) DMUOERIEN D OIEEREY OZ TEY 2L SR, AR (L) oK
XEDTSUICE LR R TH T, ZOT 7Y —ADYIN BDVRHIED L 9 7oA X RV
TITHONTND DN, RNA-seq (Z K DB THILT 0 7 7 A NVinD OIRNT 258 1o, £ DRGAR,
v a FEORFHCHEICED L BRTOE XTI DD Y —RIZRDIZONHEIAN L7 T H—F
T, YU TERWEEZRL, V—A~OBTE L BICRENMET T 2BE bR SN, 2
NOOBEFIET 7 BLOY —AEREICEDAIEERRF T ThHL LB HND,

Figure: Distribution of '“C in soybean. The left panel

T

& shows the autoradiograph, while the right panel shows a
/”ﬁ grapn, ght p
. ‘ L2 photograph. The asterisks (*) indicate the *CO»-absorbed
- leaves. The '*C activity of L2 reflects the translocated
G 4C-photosynthates. L1: first trifoliate, L2: second
®(y .
trifoliate.

H4C activity
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Behavior and Localization of Metal Elements in Plants Investigated by the Radiation
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R Z I8\ 2 &)@ T 38 OB REFRAT |2 %3 2 U B HIITFHE O ERRIC DWW TR T 2,

YA THDOMG-20 & B-129 £\ 9 2 0D ARG L L TCEHEALRIBE OB AT/ L 2
A, B-129 IZBWTv Uy, =y b, il Mg & & SRR & EEICEE L TnbH—
75T, ARD D HL EER OO R IEFER A MH STV D Z & AR R AR, ZOEIK
ZHA BN T D 7 OISR OB Y 2 Rk L. PIXE 5 T8O RITEfNT 21T - 72 & 2 A, B-129 O
BRI W THOHEDOMEE HHERRIC SR O EREN IR S 7z, MEERAZIT L TIR D DL B~ & k%
WS DT A B NICHIA T 2 IREG WikfR & | BENTEREEERATEN T DL and /=
VR A EENICHIET D FRD3 Bt ARBE G535 Z L MbN WD, 22T, LB T
FEHEAWRM THE L7 & 25, FRD3 OFEHEN B-129 THI-ZITMHl SN TS Z L2
NI o7, ZHUTFEENDO 7 2 U BENA+H5THLHOIC, EOBEMEIMET L TWD Z
EVRREHREROKIOFRKRN L o TWDHZ EERBRTHHDTH D, ZOFRMN T THROEKRE
THREE 2> B 8L A HIRR PN IC I 95 IRTL s AR B &% k95 &, B-129 T MG-20 O 3 fi
Lo THEY, M ERA~OSKESTEME MR B-129 TIEXEkOW IS EME L S Cnd Z &
RENT, vuA XF AT & O EATHEN G IRTLIX~Y U v 2290~ Bl ORI E B
HBIHZERMONTNDZ 0D, SRZHDWIIEERISMT 4 HREFRE LI varsv%
AT PETIS BT X 0 HESR DRI &2 AL L7z & 2 A Bk RZIRRE DREY) Tl W RSN I AE A3 |
BBFELRAE O TIXHE AR ILRE DL 3580 BT, 2D OFERITERO R RREITIS U Tl
SO BHIF S ND ZEEZRLTIZLDOTHY, B-129 O~ 2 H U oMigho &S EICIIsk D EiE
BRI EE DR SRR T2 IRTL ORBIFFENE G L CND 2 2R T 5L 0D Lol
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Phosphate transport and response mechanisms revealed by micro-regional

beta ray imaging.
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Figure 1. Principle of the first model of

Realtime Radioisotope Imaging System (RRIS).

Radiation (B-rays) is converted into visible light by ?: v — 5 %
phosphor and detected by CCD camera.

- EMCCD camera

32p (A) | Obiective lens "t
Al Csl L3 -
;‘ 3 scintillator(SOumI : y

Protection film

slide |ass‘w
€ Ha7PO:

(A)A thin phosphor is placed
on a biological sample and
magnified with a weak light
detection objective. P-32
accumulation in a portion of
a living Arabidopsis root can OEr
be observed. (B) Image

magnified with 20x lens. (C)
Detection test on printed S0l

material (50 micrometer
wide line) with ink
containing radioisotope

|
L A
Fluorescence microscopy

32P Intensity

il o 72 IR A A —V 0V EBRR (Fig. 1) %
BRI, 2 ORI EE 22 s fRe &t L v
ARA A=V —2HHLTH LS5
TR BT Y B A X T R T AR
LA BRI LSV ETOHE S L—H
ZFE L EHORY ZH 6L TE (Fig 2,
3, LI, INDHDA A=V T VAT A E
STEWFERAAE DY D Z & TROMED
BRI A~DFHOENERGE LT, BREEND
AR ~D Y g 2 8 5 Ml LI /7Ed
5 U UERERER X Lo T OFREC R T O
JIENRE =R b OB TERKTDY
VIR L—Y (RN A AT TITRD
RN 5 Y U IglgE R 2 X7 E OB

FEA L A E AR R IR O A B 10T D AR
AR D U BRI 7 5D S 2B BN L,

32P Intensity

hosphor S8

optical fiber

;%M OS sensor

Figure 3. CMOS sensor system with
phosphor.

A system of phosphor and CMOS sensor
connected by optical fiber. Differences in P-
32 accumulation between Arabidopsis root
tissues are visible. Detection sensitivity is
greatly improved. Spatial resolution is 15 pm.
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Application of Imaging Techniques to Elucidate the Regulatory Mechanisms of
Heavy Metal Behaviors in Higher Plants
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Tokyo Univ. Agric.! °Shin-ichi Nakamura'

E-mail: sn206169@nodai.ac.jp

AEHEEBTHECTH DI KU ACHDEIEY~DOEREITH 2 OROLEZEINTHEHRK L7220
9%, AR (EIHIEOH EE)~0 Cd ORAT « EREOMBNL Cd G EOD RN L7 EIE
M ORETEAT OMESLICEEDN D, 77 7 FARICEN AR A 5 2 T BRIV TF RO 7V & F 4
VIR O EE~0 Cd OFAT & ERE A BRI T 5, AR OFHETIIAR Y hr A A—
DU TR ~A 7 R RN X BT (PIXE)EBR 2R 8 AT o2 SV E F A LN EMAL T HAE
WANIC I 5 Cd BYRE D HI R O M I 180 720 ML 2 3R 9 5,

EBRMENZIZT 7T T (SR ; AR 16 5, Westar) & V2, ISR Z22ICHETE 5 AT
REGERNTT 77 F 2 KBRS Uiz, FEN O Cd BPi RO 1l i~ Cd BATERIZTHE Y
HrOFERNOLHEM Lz, RY hrr A A=Y 7 FEBR, ~A 7 v PIXE FERITEMFHE IR &1
Fe Il BAEIFSE T DA 7 2 BRI AEMRE (TIARA) CHEME L 7=, AY hr A A —U 0 FERBRTIX Cd
DRV e E LC7Cd 2V, ZOERBRTIET 7 7 HICB1 5 Cd Bifg % rii b
HEEBIC, BONTEET — X Zfr L, ZVE T4 Cd BB RIET B A2l L=, £
7o, %A 7" PIXE FEERTIL, RIZBIT D Cd kN A o kiziE S Lz,

RO b A=V NN E > TAHRICEZ I NE F A0 Cd BReZHIH L TV D% 7]
BUETE 7o, BEBALICBI DRI Z R E LT, Cd EROBRFEL AL AT NETF AL D
FERR D5 D Cd FEHOTEHALDS BT o 7o, M BB AR O B35 & Hi T8 oo 55 7550
T NEF AN L - T, CdilE (CEENLEE~D Cd DA Z) 2NEH L L T,
EBITTIVA F A IR D Cd fRFFRE L D T, (LRBRENS BAe 5 (ML - oA 7 L
B F A 0% Cd BIREIC T T BN 5 2 &0 Cd BREDHNIFARBE I —E & Lo s 2 F
FUDFERLETHHZ LR EBHER LTS, £z, v A 7 1 PIXE L L > THRO Cd &N
AT E AU LI RIZ N E COMETHR LN ERFEREZIFH T b0 Th o7,

TNEFHNTT 77 FIRIZEIT D Cd OERFR, B0 Cd OFEH., 77 Z 7l EEAEEIC BT

% Cd Ok EEE O Cd BHEDOHIERERE IR 5 LC, 77 7Ol Ei~D Cd OBAT & LFE
ZHIHIL TWDZ ENHLMNI o7,
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