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Supporting information 

Figure legends 

Fig. S1. Multiple alignment analysis of deduced amino acid sequences of the CE proteins. Clustal 

X software were used for multiple alignments of deduced amino acid sequences of the CE 

proteins. Conserved amino acid and putative zinc binding site were indicated. Accession numbers 

and species names of each gene are shown in supplemental Table S2.  

Fig. S2. Testing the effect of Cd stress on the growth of B. juncea. A serial of Cd concentration 

(0, 25, 200, 500, 1000, 5000 µM CdCl2) and 0-16 days time course were used for the treatment. 

The photographs showed no significant harmful effect on the B. juncea plants in the two days of 

Cd treatment (A, B). After 16 d Cd treatment, plants treated with 25 µM CdCl2 grew normally as 

the control (without Cd treatment), plants treated with 200 and 500 µM CdCl2 grew similar to 

each other, and a little more worse than control and 25 µM CdCl2 treated plants (C). Plants 

treated with 1000 and 5000 µM CdCl2 grew much worse than the others (C). 

Fig. S3. A representative of zinc-tolerance assay plates. The image shows growth of vector 

control and BjCET4 expressing cot1& zrc1 strains. Disks 1–5 containing 1.2, 2.4, 4, 6, and 8 

μmol of Zn, respectively.  

Fig. S4. Analysis of the effect of expressing BjCET3 and BjCET4 in cot1 mutant yeast with over 

supplied metal ions. Expression of BjCET3 and BjCET4 restore growth of empty vector (pYES2) 

transformed cot1 yeast strain under metal stressed condition. Growth on SMM-Uracil liquid 

medium (6.7 g yeast nitrogen base without amino acids, 20 mg histidine and 4 % (w/v) galactose 

per liter) with or without metal supplementation is shown. Control shows yeast growth on 

medium without metal supplementation.  



Fig. S5. The photographs show representative performance of BiCET3, BjCET4 and empty 

vector (control) transgenic tobaccos at day 50 of growing at normal condition. 

Fig. S6. Testing the exporting activity of BjCET:GFP proteins. The BjCET3:GFP and 

BjCET4:GFP proteins were expressed in the zrc1 mutant yeast (YK41) and cultured with 

oversupplied Zn. Metal tolerance was quantified by using the assay system described in Persans 

et al., 2001. Data are means ± SD of three biological repeats. zrc1 yeast expressing BjCET3:GFP 

or BjCET4:GFP show high tolerance to Zn stress than control (zrc1 expressing pYES2:GFP).  
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Table S2 Gene name, GenBank accession number and species  

 

Gene Name  Accession No.  Species 
BjCET1  AAO64482 Brassica  juncea 
BjCET2 AAO83658 Brassica  juncea 
BjCET3 AAO83659 Brassica  juncea 
BjCET4  AAO83660 Brassica  juncea 
BjMTP1 AAR83910 Brassica  juncea 
AtMTP1(ZAT) NP_182203 Arabidosis  thaliana 
AtMTP2 NP_191753 Arabidosis  thaliana 
AtMTP3 NP_191440 Arabidosis  thaliana 
tMTP4 NP_180502 Arabidosis  thaliana 
AtMTP5 NP_187817 Arabidosis  thaliana 
AtMTP6 NP_182304 Arabidosis  thaliana 
AtMTP7 NP_564594 Arabidosis  thaliana 
AtMTP8 NP_191365 Arabidosis  thaliana 
AtMTP9 NP_178070 Arabidosis  thaliana 
AtMTP10 NP_173081 Arabidosis  thaliana 
AtMTP11 NP_181477 Arabidosis  thaliana 
AtMTP12 NP_178539 Arabidosis  thaliana 
TgMTP1 AAR83910 Thlaspi goesingense 
TcMTP1 AAR83907 Thlaspi caerulescens 
TaMTP1 AAR83906 Thlaspi arvense 
AsMTP1 AAR83908 Arabidopsis lyrata 
AsMTP2 AAR83909 Arabidopsis lyrata 
AhCDF1-3 CAD89013 Arabidopsis halleri 
AhMTP1-1 AJ704801 Arabidopsis halleri 
AhMTP1-2 CAG28977 Arabidopsis halleri 
ShMTP1 AY181256 Stylosanthes hamata 
ZnT-1 AAA79234 Rattus norvegicus 
ZnT-2 AAB02775 Rattus norvegicus 
ZnT-3 AAB39732 Homo sapiens 
ZnT-4 NP_742063 Rattus norvegicus 
COT1 CAA99636 Saccharomyces  cerevisiae 
ZRC1 CAA88653 Saccharomyces  cerevisiae 
ZiTB NP_670349 Yersinia pestis 
czcD BAA11062 Alcaligenes sp. CT14 


