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Physiological and Molecular Response of

Arabidopsis thaliana to Indium Exposure
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Abstract

Indium (In) 1s a semi-metallic element that has been used in making electronics. In contamination in
the environment may cause risks to ecosystems but the uptake and accumulation of In by plants have not
been well understood. Thus, the physiological and molecular effects of In on the model plant Arabidopsis
thaliana were investigated in this study. Results indicate that visible signs of toxicity are evident at
concentrations of 500 uM In. The increased production of MDA suggests that In stress has potential to
cause oxidative damage in plants. We also found that roots were the main In accumulating sites indicating
the 1immobilization or limited translocation of In in Arabidopsis. With analysis of the contents of macro-
and micro-nutrient elements in In-treated plants, we found that In would interfere the hemostasis of Ca,
Mg, K, Na, P, N, Fe, Mn and Zn under In treatments. Furthermore, X-ray absorption spectroscopy (XAS)
analysis showed that major form of In are composed by In-cellulous and precipitation-In in root,
suggesting that the retention ofmetalbycellwalls is possible sink or excretory system for the In. Our

findings provide information for risk access on In-contaminated soil.
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7] (Cobbett, 2000) » B+ BFIHIATE (col-0 + cadl-3 8 cad2- 1% 2 &HFMERE SuM ~ 25uM
RN ARZER - HE AT MR Y > 288k cadl-3, cad2-1 ARIHBRIBER
B -

17



N~ RIS - X ORI B A AR T
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© ——InNO3-BN.dat
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o —_—
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27890 27940 27990 28040
Energy (E)
& — ~ X SRR 2 SRR

FAFESHEE2YME (ROZGER - sl B A L S Ps E VTR AR ~ BoEBER i
&) 0 EEIE XOtRUOEE th BA R IR > DRI R] DGR BRSO RS R S AT R R R
TTAFISRYREAVEE » TERETT AT ATTERSA [F R L ERIRE AR fn B m o WA sl e
T EREAY o [l R AT T TR FHRYAT A AR 2 XANES RO EREE - FrA TRt
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Normalized absorption

B)

IN500_root M6 ——
LCF fit
residual
INNO3-BN.dat
Cys-In.dat
Mal-In-02_dat

_02 | | | | |

27920 27930 27940 27950 27960 27970 27980 27990

Energy (eV)
In_500_shoot M6 ——
LCF fit ——

c residual
(=} INOH3 dat
= Mal-In-02_dat
_
o
(73]
L
1]
=]
4]
N
©
=]
[
@]

0 :T_——_____,A_L_JFAMW_W__ e

_02 | | | | | | | |

27920 27930 27940 27950 27960 27970 27980 27990

Energy (eV)

B~ 500 UM #APEEE T X SERIOERE 2 LCF fES4ER © (A) REF B) AR

R 500 UM #EREE N X OERIOERE 2 LCF #EG 45 R

No. of Proportion of the standards R factor
standard . 3
in the sample (%) (x10~°)t
In compounds
. InNO;3- In-
treatments > 2MPIe ﬁn-cysteme ce]lulosq Malate \"OHs

500 uM root 5 57.3(0.2) 42.9(0.2) 0.538
shoot 2 59.2 (0.1) 47.3(0.1) 1.200

+ The R factor is generated by the Athena software for evaluating the goodness of a fit. The lower the
values the better fit.
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DI o T A R SR B NS (linear combination fitting, LCE)ZME+ = » 2T HIH A
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TERS A A REFEAE 2 (L2 YIRE - W AR E B IR A (B2 HYAR - (Rt LCF 2 3 Més
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In-glycine, In-histidine, In-cysteine, In-GSH, In-citrate, In-malate, In-cellulose DA Kz In(OH). °

FERMEB IS Z&EREUR (BT RER) > RENVA 42.9%H 812 AR a2
(In-cellulose » #&EZR RyiF el e B AURPRD) HITESUEAE - BRORHER (AR B SE St
FEQIREEE F - BEA1 > 5 57.3% & B-FHEHElE (In-cysteine) S/ 4% > FHEEFEMN > SE ARRED
&G B AR (BIERE &S - IR T B EREBI(EEY) - BRIRFIHZ
BNy (AN BT 2R ) Rl e 745 o Rk B RIPE ) » 45 m 10 Ry oo flAE )
B ATTREL " [EEE | SRS T -

EEEAREL LA 3 3T - st A BHERAH R EAYA2 52 - L AR 59.2% S & Bl SR g
(In-Malate > /Ny TREERE ) 45& o B P RERAEARE A0 L b EdanvBiE T - g Bl
AWM SIP  ETER - 5550 H 47.3% = LS8 igey 7 = FE (In(OH)) -
s EIEE A AEER - SR EE D > ATRER R S BERAY o - JOBAE RO ~ 4R
BB AIREE - SOIERRE A A ARt A B VISR (bioavailability) » 52 AT 17
TEYET SRR SRR 2 — - BT A] DU — DR BN B AR E ZHE > &7
HIERGE BRI - gL E R R R DU SNB ARV R E s R b [ — A REER
FTEPRAYHY T ERER M AR RV & - T EE AR H A AR IR 52 (B B BPRY S B SRR A R IR -
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£
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VO ~ X IR AT B G A o A 5 A S M TR RS P SRR A A o 383 > AR LAY EEp o
SRV A IR ERYAESE © AREB VSR ST HILL 57.3% /2 BL-EHihe R (In-cysteine) 34
SREERIRR - 42.9% LA EAEZR (In-cellulose) IV AFAE < 3 EEFRIVERAIA 59.2%
BPEREE (In-Malate > /Ny T A HEE) SERE > 47.3%ZLEEEYIRRE (In(OH),)

T AIFAE

FE 8 B 5 ) 5 AR R 2 B TR o P T A T S — VB BB - RIS
TEYIHI & Z AR TR BRI E . — » ARIIFEAEER T EHEAR A e B BUFAH B B 2
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