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Figure 1. Membrane topology of selected CAXs. The topologic models were generated by the TMHMM

program (www.cbs.dtu.dk/servicessTMHMMY/). TMHMM posterior probabilities for (a) OsCAX1a; (b)

OsCAX1b; (c) OsCAX1c; (d) OsCAX2; (e) OsCAXS3; (f) OsCAX4; (g) AtCAXT; (h) AtCAX2; (i) AtCAX3; (j)
AtCAX4; (k) AtCAXS5; (1) AtCAX6. The red areas indicate the predicted TM domains, and the blue and

magenta lines indicate the predicted regions inside or outside of the membrane, respectively.
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Figure S2. Multiple alignment of Oryza sativa and Arabidopsis thaliana CAX family proteins. (a)
Amino acid sequence alignments; (b) the subfamily IB; (c) the subfamily IA. Multiple alignment was
performed with DNAMAN. Black, red and blue lines underneath alignments indicate reported consensus
transport residues more frequently reported consensus transport residues, and less frequently reported
apn

consensus transport residues, respectively. above the sequence mean every ten amino acid residues.
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Figure S3. Functional assay of rice CAX genes by heterologous expression in yeast. Yeast strains were
grown in liquid media with 0 pmol/L CdClzfor 30 h (a), (c), (e), (g), (i) and (k); or 10 pmol/L CdCl: for 55
h (b), (d), (f), (h), (j) and (m). The absorbance at 600 nm (OD600) of cell cultures was measured every 5 h.

Values are mean + SE (n = 3).
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Figure S4. Transmembrane structure of the truncated rice CAX proteins. The topologic models were
generated by the TMHMM program. TMHMM posterior probabilities for (a) OsCAX1a, OsCAX1a-12A,
OsCAX1a-28AA, OsCAX1a-40AA; (b) OsCAX1b, OsCAX1b-11AA, OsCAX1b-22AA, OsCAX1b-33AA; (c)
OsCAX1c-14AA, OsCAX1c-24AA, OsCAX1c-37AA; (d) OsCAX2, OsCAX2-16AA, OsCAX2-40AA; (e)
OsCAX3, OsCAX3-10AA, OsCAX3-19AA, OsCAX3-40AA; (f) OsCAX4, OsCAX4-29AA. The red, blue

and magenta areas indicate the predicted TM domains, the regions inside or outside of the membrane,

respectively.



Table S1. Primers for qRT-PCR analysis of rice CAX family genes.

Genes Forward primer (5'-3) Reverse primer (5'-3")

Osactin GGAACTGGTATGGTCAAGGC AGTCTCATGGATAACCGCAG
OsCAX1a TGTGGGTGTTCGCTCTTAGT GTGCAATCTGCTCTGTGAGG
OsCAX1b ATCTCAACGACGTCCTCCTC GCTAAGCACAAACACCCACA
OsCAXIc TGAGCTTCCTGAGCGAACAT TTATGCAGAGCGAACAGTGC
OsCAX2 CGTCATGCTCCACTACCTCT TCCCAATCTCTCAGCCAAGG
OsCAX3 CTGGCGGTATTGTTCATCGG AGTCCCATGACAGCCATCAA
OsCAX4 TTCCTTTGGCTGAGCGATTG ACTCGGTTGCATTGCCAAAT




Table S2. Primers used to amplify the open reading frame of the candidate genes.

Genes

Primer (5'-3")

OsCAXla-F
OsCAXla-14AA-F
OsCAX1a-28AA-F
OsCAX1a-40AA-F
OsCAX1a-R
OsCAX1b-F
OsCAX1b-10AA-F
OsCAX1b-22A-F
OsCAX1b-33A-F
OsCAX1b-R
OsCAXlc-F
OsCAX1c-14AA-F
OsCAX1c-24AA-F
OsCAX1c-37AA-F
OsCAX1c-R
OsOsCAX2-F
OsCAX2-14AA-F
OsCAX2-40AA-F
OsCAX2-R
OsCAX3-F
OsCAX3-10AA-F
OsCAX3-19AA-F
OsCAX3-30AA-F
OsCAX3-R
OsCAX4-F
OsCAX4-29AA-F
OsCAX4-R

ATGGAGGCGG CGGCGGCGAT
ATGGCGGCGCGGCACCCGCACGG
ATGTCGTCGTCGCTGCGGAAGAA
ATGGTGCGGAAGGTCCCCGTGGC
TCATGCGGCCTGAACACTCAT
ATGCCAGTGT CGCGGATGAT GAT
ATGACGATGGCCAAGGAGATGGC
ATGCTTCCGGGGTCTCCTCGCCG
ATGAACCTCTCATCTTCCTCCCT
CTACACAATC ACATCCAGATGG
ATGGCGCCGCCGGAGAGCA
ATGCTGCTTGAAGTCAGCAAGGC
ATGGCGGTGGCTGCCGAGGAAGA
ATGGCGTGGACACCGTCGTCGTC
TTAGTCATCTTCCTTTTTTAGCGTTGGG
ATGATGGGGGCGGAGAAGG
ATGGAGGAGGGCGGGGGCT
ATGGGGTCGCTCGCCGCGGT
TCACTTGTTGTTACCTGT
ATGGAGAATCCTCAGATTG
ATGGGTGGGCTACGTTCCAGCAT
ATGGTTCAGTCCTGGAACCTGCA
ATGAACCTGCAGAGATTCGTTGA
TCAATCATC CTGGATTGTG G
ATGAGCCAACAGCTTCCAA
ATGCAGGCCCCTTCATTGGCTAG
TTAGTTTTGTGGAGGCTTCT




Table S3. The CAX family genes involve in metal stress tolerance.

. Subcellular .
Genes Species L. Functions References
localization
OsCAX1a Yeast Vacuolar Ca transport and Ca homeostasis [1, 2]
OsCAX1b Yeast - Catolerance [1]
OsCAXIc Yeast - Catolerance [1]
Plasma
OsCAX3 Yeast Catolerance [1]
membrane
OsCAX4 Yeast - Ca, Cu and Mn transport [3]
Ca, Mn and Ba tolerance; Ca, Zn and Cd
Yeast - [4-6]
transport
) . Ca, Mn, Mg, salt and freezing tolerance; Ca
Arabidopsis ~ Vacuolar [7-9]
transport
AtCAX1 Arabidopsis
i - Cd tolerance [10, 11]
halleri
Tobacco - Ca homeostasis [12]
Petunia - Cd tolerance and accumulation [13]
Tomato - Ca accumulation [14]
Yeast Vacuolar Ca tolerance and translocation [15-17]
Tobacco - Cd, Mn, Zn tolerance; Cd and Mn transport [18-21]
AtCAX?2
Potato - Ca transport [22]
Tomato - Ca accumulation [23]
Yeast Vacuolar Ca tolerance and translocation [24]
AtCAX3
Arabidopsis - salt tolerance [25]
yeast Vacuolar Ca, Ba and salt tolerance [26]
Arabidopsis - Cd, Ca and salt tolerance [9, 27]
AtCAX4 Cd, Mn and Zn tolerance; Cd transport and
Tobacco - . [19-21]
accumulation
tomato - Ca accumulation [28]
AtCAX5 Yeast Vacuolar Ca and Mn transport; ion homeostasis [16, 29]
PutCAX1 Yeast Vacuolar Ca and Ba tolerance [6]
Golgi
PutCAX2 Yeast Ca and Ba tolerance [26]
apparatus
TuCAX1a Arabidopsis - Ca and Zn tolerance and translocation [30]
) ) Ca and Zn tolerance; Cd, Ca and Zn
TuCAX1b Arabidopsis - . [30]
translocation
LeCAX2 Yeast - Ca and Mn transport [16]
GhCAX3 Yeast - Ca Transport and stress tolerance [31]
) ) cross-talk of ABA and cold signal
GhCAX3 Arabidopsis - . [31]
transduction
SeCAX3 Yeast - Ca transport [32]
VwCAX3 Yeast - Na, Li and Cu tolerance; Ca transport [33]



SaCAX2 Sedum alfredii - Ca and Mn sequestration; Cd accumulation [32]
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