
Supplemental Table 1  Primers used in this study 

 
Gene name Purpose Primer 

Forward: 5′-GGTTCTCTGCGATGACCATG 
TaVP TaVP expression 

Reverse: 5′-CAACATGATTGCGCAAGACC 

Forward: 5′-CATGCTATCCCTCGTCTCGACCT 
Wheat tubulin 

Internal standard in 

TaVP expression Reverse: 5′-CGCACTTCATGATGGAGTTGTAT 

Forward: 5′-TTTCCATGGTGGCGGCGGCGAT 
TaVP TaVP expression cassette 

Reverse: 5′-TTTGGTCACCGGCAAAACTAGAT 

Forward: 5′-GGAGGTTACCGAGGCTGA 
Tobacco tubulin 

Internal standard in 

tobacco gene expression Reverse: 5′-GCATGTAGTCTTCCAAAG 

Forward: 5′-CGTGTATACAAAGTTCAAGCCA 
NtPIN1 

Tobacco auxin 

transport-associated gene Reverse: 5′-ACCAGTGTTATCGGCAACG 

Forward: 5′-CGTAGCCATTGTACAGGTCA 
NtPIN1b 

Tobacco auxin 

transport-associated gene Reverse: 5′-CAAGGCAATCAACATCCCAA 

Forward: 5′-CGCATTGGCTCTGAAAGAGT 
NtPIN3 

Tobacco auxin 

transport-associated gene Reverse: 5′-AGGAGATTGGTACTTGATCG 

Forward: 5′-GGCTGTGAGATTTCTAACTG 
NtPIN3b 

Tobacco auxin 

transport-associated gene Reverse: 5′-TGGTAATGCTATCAACATTCC 

Forward: 5′-GCCATTCCATATCATCATTG 
NtPT 

Tobacco phosphate 

transporter gene  Reverse: 5′-GACCTCATTTCTCTTCCCAC 

Forward: 5′-CCATGGACTTCACTTGCTTG 
NtPT1 

Tobacco phosphate 

transporter gene  Reverse: 5′-ATTTCTCTTCCCACTTTCCC 

Forward: 5′-GGTTCGTGATCATGTACTCA 
NtPT2 

Tobacco phosphate 

transporter gene  Reverse: 5′-GACCTCATTTCTCTTCCCAC 

Forward: 5′-AGGGTACTGGTTCACCGTG 
NtPT3 

Tobacco phosphate 

transporter gene  Reverse: 5′-ATTATAATTACACACTTGGTCG 

Forward: 5′-GCACTACTTAGTACAGTGCC 
NtPT4 

Tobacco phosphate 

transporter gene  Reverse: 5′-GCATCACAAAGTCTACCTCC 

Forward: 5′-CCGTTTCTTGGACAAGGCAG 
NtNRT1.1;1 

Tobacco nitrate 

transporter gene  Reverse: 5′-TTCTCCTTGTACACATACCG 

Forward: 5′-GGCTTCATTGACACTCTTCT 
NtNRT1.1;2 

Tobacco nitrate 

transporter gene  Reverse: 5′-CTTGTACACATACCGTCTCG 

Forward: 5′-GGCTTCACTCACAGTATTTT 
NtNRT1.2;1 

Tobacco nitrate 

transporter gene  Reverse: 5′-TTTCAGCAAGTCTCTTCTCC 

Forward: 5′-GGCACTAACGTTGTAATCAAC 
NtNRT1.2;2 

Tobacco nitrate 

transporter gene  Reverse: 5′-AATTCAATCCCCATTTCAGC 

Forward: 5′-GGACGTGGATCTTTGTTCTT 
NtNRT2.1 

Tobacco nitrate 

transporter gene  Reverse: 5′-TTCTCGGCGAACTTCAAGC 

Forward: 5′-GCTGCAACAAATTACAGGAC 
NtNRT2.2 

Tobacco nitrate 

transporter gene  Reverse: 5′-ATTAACTACTCACACTTGGG 



 
 
 
 

ACTACACAAGCAATGCATACAGTCCTGTGCAGGATGTTGCT

GATTCCTGCAGAACTGGAGCTGCAACCAATGTCATCTTTGG

TCTTGCTCTGGGATACAAATCAGTTATTATCCCTATCTTCG

CCATTGCCTTCAGTATTTTCCTCAGCTTCAGCCTCCCCGCG

ATGTATGGTGTTGCTGTGGCTGCTCTTGGAATGCTCAGCAC

AATTGCGACCGGTCTTGCCATTGATGCCTATGGCCCTATCA

GTGACAATGCTGGAGGCATTGCTGAAATGGCTGGCATGAGC

CACAGAATCCGTGAAAGAACTGATGCTCTGGATGCTGCAGG

AAACACAACTGCTGCCATTGGAAAGGGTTTTGCAATTGGCT

CGGCTGCCTTGGTGTCCCTTGCTCTCTTCGGTGCCTTTGTG

AGCCGCGCCGGGATCACAACTGTTGATGTTCTGACACCAAA

CGTTTTCATTGGACTCCTTGTTGGCGCTATGCTCCCGT 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Supplemental Fig. 1  Expressed sequence tag sequence of TaVP 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Supplemental Fig. 2  Alignment results of TaVP and TVP1 at the amino acid level 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C. sativus Pp(GQ223786) 
C. sativus PVP(XM_004150458) 
C. sativus PVP(XM_004173307) 
C. rubrum PVP(AF533336) 
C. rubrum PVP(AF533337) 
M. truncatula PVP(XM_003609415) 
M. truncatula PVP(XM_003609416) 
V. radiata Pp(AB009077) 
V. vinifera VPP2(XM_002263851) 
P. glauca cDNA(BT110877) 
P. sitchensis cDNA(EF678256) 
L. esculentum cDNA(BT014617) 
S. lycopersicum PVP(XM_004235854) 
S. europaea PVP(HM490005) 
P. communis PVP3(AB097115) 
P. persica Vp1(AF367446) 
F. vesca PVP1(XM_004303235) 
H. brasiliensis Ppase(AY514019) 
G. max cDNA(AK286008) 
G. max PVP(XM_003531677) 
H. vulgare PVP(D13472) 
T. aestivum PVP(AY296911) 
B. distachyon PVP(XM_003564169) 
O. sativa PVP(D45384) 
L. fusca PVP(GQ387485) 
Z. mays vpp1(NM_001111910) 
Z. mays Pp(U36437) 
O. sativa cDNA(AK099807) 
S. bicolor cDNA(XM_002437296) 
Z. mays cDNA(NM_00153260) 
H. valgare cDNA(AK360389) 
H. vulgare PVP1(AB032839) 
H. brevisubulatum PVP1(AY255181) 
O. sativa PVP(D45383) 
B. distachyon PVP(XM_003563258) 
H. vulgare PVP(EU492894) 
G.. max PVP(XM_003528254) 
S. bicolor cDNA(XM_002454678) 
T. aestivum PVP(EU255237) 
S. lycopersicum PVP(XM_004251689) 
V. radiata Pp(U31467) 
O. sativa cDNA(NM_001064719) 
V. vinifera vpp2(AJ557256) 

Nucleotide Substitution (×100) 

Identity (%) 

64.4 
64.5 
60.8 
64.4 
55.0 
76.9 
72.7 
70.3 
68.9 
64.0 
66.2 
63.8 
63.9 
64.2 
69.7 
69.8 
70.0 
69.3 
69.5 
69.5 
71.1 
70.5 
70.9 
71.4 
71.1 
77.2 
83.6 
80.0 
83.5 
82.1 
93.6 
93.6 
93.3 
80.0 
87.9 
80.3 
69.3 
65.9 
100 
67.5 
70.4 
80.0 
68.9 

 
 

Supplemental Fig. 3  Phylogenetic relationship between TaVP and its homologs in diverse plant 

species 
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Supplemental Fig. 4  Na+ contents in the wild-type, control, and TaVP-overexpressing tobacco 

plants under high salinity 

A. The Na+ contents. B. The accumulative Na+ amounts. Control, transformed with an empty 

vector. Line 3 and Line 5, two TaVP-overexpressing transgenic lines. A and B, bars represent the 

SE of four independent assays and the symbol * indicates the significant difference at P<0.01 

compared with the wild-type. 

 

 

 


