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Genome —wide Transcriptional Responses in Rice Roots to the Co—contamination of Cadmium and Bensul-
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Abstract: Using the Affymetrix rice genome chip, it was explored that the gene transcriptional responses in YueXiangzhan and FengMeizhan
rice roots to critical concentrations of cadmium(Cd, 45 wmol - L™"), bensulfuron—methyl (BSM, 0.25 wmol - L") and their co—contamination
(++, 45 pmol - L' Cd +0.25 wmol - L. BSM) respectively. The results of microarray analysis showed that 2144 genes were significantly up—
regulated (ratio =2 ), and 2346 genes were down-regulated (ratio<0.5) in the roots of the rice varieties treated with Cd, BSM and ++.
Those highly up-regulated genes were classified into several groups, including sulfur assimilation, detoxification, anti—oxidation, protein u—
biquitination and chaperones and so on. It revealed the mechanism for which the treatment of Cd combined with BSM alleviated the toxic ef—
fects of Cd or BSM individual treatment on FengMeizhan seedlings.
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Figure 1 All genes impacted by a bensulfuron—-methyl(BSM ),

a cadmium (Cd) and their co—contamination( ++ ) treatment
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Figure 2 Hierarchical clustering of transcript abundance of all
impacted genes in FengMeizhan(F ) and YueXiangzhan(Y ) roots
following a bensulfuron—methyl(BSM ), a cadmium(Cd ) and their

co—contamination( ++ ) treatment
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Table 1 GO index of all up-regulated genes under Cd+ BSM in FengMeizhan and YueXiangzhan roots by GO biological process

GO Term p—Value q—Value

G0:0009628 response to abiotic stimulus 6.57E-23 4.14E-21
(G0:0009719 response to endogenous stimulus 1.26E-17 3.96E-16
(G0:0009607 response to biotic stimulus 3.24E-14 4.08E-13
(G0:0006950 response to stress 5.31E-13 5.36E-12
G0:0006519 amino acid and derivative metabolism 6.86E-12 4.80E-11
G0:0006629 lipid metabolism 3.33E-11 2.10E-10
G0:0007165 signal transduction 2.31E-10 1.21E-09
G0:0009058 biosynthesis 2.46E-08 1.03E-07
G0:0005975 carbohydrate metabolism 8.76E-06 3.07E-05
G0:0006118 electron transport 2.03E-05 6.09E-05
G0:0009605 response to external stimulus 2.17E-05 6.21E-05
(G0:0016043 cell organization and biogenesis 2.98E-05 8.17E-05
G0:0006464 protein modification 3.58E-05 9.02E-05
G0:0000003 reproduction 4.40E-05 1.07E-04
G0:0006810 transport 6.25E-05 1.46E-04
(G0:0019748 secondary metabolism 7.34E-05 1.65E-04
G0:0009056 catabolism 1.00E-04 2.10E-04
G0:0007585 respiratory gaseous exchange 1.08E-04 2.19E-04
(G0:0006544 glycine metabolism 9.69E-04 0.001 743
G0:0006350 transcription 0.001 057 0.001 851
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