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'l'lw "hcavy" meral cadmium (Cd) and the semimetal arsenic (As) .111 

\ ' Cl'\ roxic clements forali organisms and the environment, wherc tl1q 

llrl' rdcascd &om natural and, mostly, anthropogeoic sources (Nagajyo11 
t'/ 11/., 2.() IO). Ncither Cd nor r\s are essential elements for plants, but 
rl1 t\ m:1y casily be absorbcd tbrough thc root system by using the s~1nw 
1 rnnsporters of some csscntial nutticnts, and then accumulateci in phu11 
t issuc:.;, thus entcring thc foud chain (V crbruggcn e/ al., 2009). Thcse 
pollutants may cause scrious damagcs in sensitive plant species, as 

lmhidopsis 1ba/it111a, in parricular to thc root, thc first organ with wb.ich 
thcy come in contact. ln thc most severe cases the root developmeo1 
antl function are complcrcly compromisc<l bccausc of alterations to th(' 
cclls of thc apical meri<i tcm, an<l thc c1uiesccnl ccoo:e (QC) cootained io 
i1, and of root primary cissucs (Brunetti et al., 2011). Damages to the root 
apparatus bave negative conscquences on plaut growth, development 
an<l productivicy. 
l'hc architecture of thc rooL systcm and the corrcct lùstological 
organization of che roots are fincly rcgulated by the QC. The QC 
<lcfioition an<l maintcnance o\rcr time, in primary (PR), lateral (LRs) aod 
m.h-entitious roots (ARs), are controllcd by auxin level in its and in the 
surrounding cclls (Della Rovere et al., 2013 and refcrences thcrcin). f or 
thcse reasons thc rescarch was aitncd to investigate, .in addition to 
morphological alterations due to the two pollutants, their effects on QC 
mainrenance and functioning, and on auxin levcl and distribution in the 
root. E ffects of Cd and/ or J\ s on auxin transport were also studied in 
1hc 1\Rs by expression analyses of the reporter gene 11idA driven by the 
promoters of rwo IAA pofar caxriers coding gencs, i.e. PJN1 (efflux 
carrier) and l.....r 1X3 Qnflux carricr). 
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cnn<litions wtrc d111sl' ll ~ t.l·. long a)dcxlp ,<>Cc)l)'l \c1w1h l.R :11H.l \Il 
ti k p ary rout an wp n ' 

conlinuous ar utsll. rtm ddi. ~ntransfonncd linc (Coh1111lua 
tlcosity werc cva~uatc<l. ln aenicll~U~ ;;:es wcrc use<l to 1mcs1ìg:itc dw 
ccocype), A . tba!Lana transg . d fr' 1 \ \ <listr1bu11on 

e_: · (QC25::GUS1ine) an cc · . 
QC dew.u_uon . PINf ··GUS and L/JXJ:;(,l '.\lmcs). 
(DR5::GUSline) and a:anspo~t/~r As,;· rcsence significantly inhibitcd thc 
Tbc rcsults show that Cd an P d ·h· f J 1.ls and \Rs \\cl'l. 

1 th The mcan cos1.1 o , • 
PR and hypo~oty ~ow . tl ,cl to cithcr Cd alone or bo1 h 
. ificantly highcr m the plan ets cxposc . 1 . I CLIS 

s1gn ' . v inhibitcd J\R formarion. Histoc lcnuca ' . 
pollutants, wh1le As . . d mor<! than 

1
\s' thc rcgular <2< · 

analyscs indicate that Cd compthroOllRLssc bil ;.., thc \Rs \s had more . li in e w e .u• , .. • 
dcfinition and functtona :ty ' d '. 
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drastic cffccts, puL'lttve y re ate l ' 1, . " of i\s v-trcatcd f)/U::(' I .\ 
AR devclopmcot, as shownv bdi~ t1cl anlttt~~~scxprc~sion pattcrns of tlK• 

I I B ti C:<l and As stuncc. , " f \\> p nnt cts. <> 1 , ' , . , . U, 10 t·hc carly stagcs o / " 
auxin trnnsportcrs gencs, cspccia ) 

dcvclopmcnt. 
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