
Supplemental Figure 1
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primer cb b c

Specific amplification of miR398b and miR398c. The genomic region of miR398b and miR398c was 

amplified by using specific primer sets, miR398b-FW and miR398b-RV for miR398b (b), and miR398c-FW

and miR398c-RV for miR398c (c). Diluted PCR products were used as template and were amplified by

specific primers miR398b-dtF and miR398b-dtR for miR398b (b), and miR398c-dtF and miR398c-dtR 

for miR398c (c) The annealing temperature was 65 the primer sequences are described in 

Supplemental table 5.

Supplemental Data Yamasaki et al. (2008)  SQUAMOSA Promoter-binding protein–Like 7 Is a Central 
Regulator for Copper Homeostasis in Arabidopsis 
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Supplemental Figure 2

Quantification of gene expression by real-time PCR. (A) Relative mRNA level of miR398a, miR398b/c,

CSD1 and CSD2. The plant growth conditions were the same as Figure 4A. (B,C) Relative mRNA level of 

SPL7, miR398b/c and CSD2. Plant growth conditions were the same as Figure 6A (B) and Figure 6B (C).

 (D) Relative mRNA level of miR397a, miR408 and miR857. The plant growth conditions were the same as

Figure 7A.
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Supplemental Figure 3

Excess nickel does not disturb copper regulation under copper sufficiency. 

 Immunoblot analysis of CSDs and Cytf in the seedlings grown for 3 weeks on MS media containing

 indicated concentrations of copper and nickel. Cyt f is shown as a loading control.
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Supplemental Figure 4

Identification of cis-elements in the promoter region of miR398c. (A) Construction of mutant

virsions of miR398c pro :: LUC. Red characters indicate base substitutions and a dotted line

indicates a truncated region. (B) Relative luciferase activity in 2-week-old seedlings of transgenic

 lines. Each graph shows relative levels of luminescence in two independent transgenic lines. 

Data are average of four independent seedlings with standard deviations. The scales of the

 y-axes differ among panels. 
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Name Sequence 
miR398c pro-F 5'-GGCGTAGATCTCAAGGGAGAGTAATTAC-3'
miR398c pro-R 5'-GTCCTTTTATCCATGGTTTAGAAGATAG-3'
miR398c pro-F1 5'-GAGGAGATCTTTGGAACACTTCC-3'
miR398c pro-F2 5'-TGTAGATCTGTTTCGCAGTACAC-3'
miR398c pro-F3 5'-AATGCAACAGATCTTTGGCCCGTTTG-3'

miR398c pro-F4 5'-CACAATCCTTTCATCATTAGATCTGTTGTG-3'

miR398c modI-R 5’-CAGTTTCGCACATGACAATTCTG-3’

miR398c modI-F 5’-TTCGCACATGACAATTCTGTAGG-3’

miR398 c modII-R 5’-GGTTTTTTTTATTCATGTAAAGAA-3’

miR398 c modII-F 5’-TTTTATTCATGTAAAGAAAACG-3’

pBI121-F 5'-TATAGTCCTCTCGAGTTTCGC-3'

pBI121-R 5'-CGTTATCCCCAGATCTTGTGG-3'

miR398c  proHindIII-F 5'-ATGTTGATTTTTTTGTAAATAAGCTTCGC-3'

miR398c  pro SalI-R 5'-GAAAACGTCGACGAATGCAACAAATCG-3'

Supplemental Table 4
 
The primer sequences used for plasmid construction. The underline indicates the base
 substitution.



Supplemental Table 5
 
The primer sequences used for RT-PCR analysis. 

Name Sequence Name Sequence
miR397a -F 5'-GAATGAACATCATTGAGTGCAG-3' CCH-F 5'-GTTGGTATGTCATGCCAAGGC-3'
miR397a -R 5'-GCGTTGCGCTCAATTATGTTT-3' CCH-R 5'-GCTGATGTTGAACCAAAAGCC-3'
miR398b -FW 5'-TGGGGACTAGGGACCATAGAG-3' ATX1-F 5'-TCTTTCAAGCCTTGTCGGTGG-3'
miR398b -RV 5'-GAACTTCCTGGCGAAGAGGAA-3' ATX1-R 5'-GAAGCTGAAGGTGAAACTGCT-3'
miR398c -FW 5'-AGAAAGAAATAGAGGTGCTGG-3' SPL7-F (A) 5'-TTGAAGACTCTCAGATGTCTTCTCTG-3'
miR398c -RV 5'-GATGAAGGATCTACTTTAATTTTC-3' SPL7-R (A) 5'-CTTCCGAAGAAGAAACGGGTT-3'
miR398b -dtF 5'-CGAGTAATCAACGGCTGTAAT-3' SPL7-F (B) 5'-AGCTCTACGATTGGAATCCAG-3'
miR398c -dtF 5'-CGAGCAATCAACGGCTATAAC-3' SPL7-R (B) 5'-GGACAAAACCTTCTGCAACCTAAAT-3'
miR408 -F 5'-AAGCGGTAATGAGAGAGAGAC-3' FSD1-F 5'-CAAACTCTGGAGTTTCACTG-3'
miR408 -R 5'-GGAATTTTATTGCTACTGCTAAC-3' FSD1-R 5'-GCTGTAAGTGCCAGACTTGA-3'
miR857 -F 5'-CGACTCCTACAACAAACTTTC-3' YSL2-F 5'-GTACCTCTTCGAAAGGTGATG-3'
miR857 -R 5'-CGTCGAGCATTTGAATTTCTAGA-3' YSL2-R 5'-GCACTGATCTTAGGAGATGGG-3'
COPT1-F 5'-TGATCACATGCATGGAATGCC-3' bHLH-F 5'-TGTCTTCTCAACCGAATCATC-3'
COPT1-R 5'-GAATACCTCCGATGACCGGAA-3' bHLH-R 5'-GGTCCTTCTATTCGAGCAATC-3'
COPT2-F 5'-TGATCACATGCATGACATGCC-3' TAT3-F 5'-AACCAAGCCATAGAGATCGTG-3'
COPT2-R 5'-CTTTCTCTTTGGGAGCACTAC-3' TAT3-R 5'-GGGGAAGTTTGCATCAATAGC-3'
ZIP2-F 5'-TTCCTCTGTTTCTCCTTGATC-3' At1g14880-F 5'-TCATGCTCAAGGAGAATGGTC-3'
ZIP2-R 5'-CATGTTAGCAGCCGCTGGATA-3' At1g14880-R 5'-CAGGGAACGCAGAGAAACAAC-3'
ZIP4-F 5'-GACAATGGCTTCTTCTACCAC-3' At4g21840-F 5'-TGCAGTTCCATCAAGTGGATC-3'
ZIP4-R 5'-GTTCTTTGCAATGGTTGCTGC-3' At4g21840-R 5'-CTCTACTCCAACCGATCAACG-3'
FRO3-F 5'-CAAGGCTGGATTCAATAGCAG-3' CCS-F 5'-ATTCTCAGGTCAGTGGCAACG-3'
FRO3-R 5'-GCTCTTCTTTGTCTTCCACGT-3' CCS-R 5'-GGTACTGTCATATGGGAAGCT-3'



Supplemental Table 6
 
The primer sequences used for quantitative RT-PCR analysis. 

Name Sequence 
miR398a q-F 5'-TCAAAGGAGTGGCATGTGAACAC-3'
miR398a q-R 5'-GTTCTCAGGTCACCCCTTTGAATC-3'
miR398bc q-F 5'-GGATCTCGACAGGGTTGATATG-3'
miR398bc q-R 5'-CAGGTCACCCCTGCTGAGCTCTT-3'
CSD1 q-F 5'-TTCTGGCCTTAAGCCTGGTC-3'

CSD1 q-R 5'-CGACATGCTGGTGATCTAGG-3'

CSD2 q-F 5'-CATGACACACGGAGCTCCAG-3'

CSD2 q-R 5'-GGATGACCTCGGAAAGGGTG-3'

SPL7 q-F 5'-GAGCTGGAGGGCTATATCCG-3'

SPL7 q-R 5'-GGAAGAGGCTCGATGACTGT-3'

miR397a -F 5'-GAATGAACATCATTGAGTGCAG-3'

miR397a -R 5'-GCGTTGCGCTCAATTATGTTT-3'

miR408 q-F 5'-CAGGGAACAAGCAGAGCATG-3'

miR408 -R 5'-GGAATTTTATTGCTACTGCTAAC-3'

miR857 q-F 5'-CGACTCCTACAACAAACTTTC-3'
miR857 -R 5'-CGTCGAGCATTTGAATTTCTAGA-3'


