
Supplementary file 1. Sequences and species of PIP genes used for designing PCR degenerated primers. 
These sequences were available on the NCBI (http://www.ncbi.nlm.nih.gov/) 
 

Gene name Accession numbers Species Type 

PIP1;1       AT3G61430  Arabidopsis thaliana PIP1 

PIP1;2       AT2G45960  Arabidopsis thaliana PIP1 

PIP1;3  AT1G01620 Arabidopsis thaliana PIP1 

PIP1;4       AT4G00430  Arabidopsis thaliana PIP1 

PIP1;5  AT4G23400 Arabidopsis thaliana PIP1 

PIP1;2      HQ333245  Brassica oleracea PIP1 

PIP1;4      HQ333247  Brassica oleracea PIP1 

PAQ1b      AB030695  Raphanus sativus PIP1 

PIP1;2  AF131201 Zea mays PIP1 

PIP1;3  EF364434 Vitis vinifera PIP1 

PIP2;1       AT3G53420  Arabidopsis thaliana PIP2  

PIP2;2 AT2G37170 Arabidopsis thaliana PIP2  

PIP2;3 AT2G37180 Arabidopsis thaliana PIP2  

PIP2;4       AT5G60660  Arabidopsis thaliana PIP2  

PIP2;5 AT3G54820 Arabidopsis thaliana PIP2  

PIP2;6       AT2G39010  Arabidopsis thaliana PIP2  

PIP2;7 AT4G35100 Arabidopsis thaliana PIP2  

PIP2;8       AT2G16850  Arabidopsis thaliana PIP2  

PIP1 AF118382 Brassccia napus PIP2  

PIP2 AF118383.1  Brassccia napus PIP2  

PAQ2b AB030697 Raphanus sativus PIP2  

PIP2c      NM_001111555  Zea mays PIP2  

PIP2;3      EF364437  Vitis vinifera PIP2  

 

 

Coding sequence (CDS) of PIP genes 

Arabidopsis thaliana PIP1;1, CDS:184..1044 

      181 atggaag gcaaggaaga agacgttaga gttggagcta acaagttccc ggagagacaa 

      241 ccaatcggaa catcagctca gagtgacaag gactacaagg aaccaccacc agctccgttt 

      301 ttcgaacctg gtgagctttc ttcatggtct ttttggagag ctgggatcgc tgagttcatc 

      361 gctacttttc tctttctcta catcactgtc ttgactgtta tgggagtgaa aaggtcaccg 

      421 aacatgtgtg cttccgtcgg aatccaagga atcgcttggg ctttcggtgg tatgatattt 

      481 gccttagtct actgtaccgc tggtatctcc ggtggacaca tcaacccagc ggttactttt 

      541 ggtctgttct tagcccggaa gctgtcgctt actagagctc tgtactacat agtgatgcag 

      601 tgcttgggag ctatctgtgg tgctggagtg gttaaagggt tccagcctaa gcaataccag 

      661 gctctaggag gaggagctaa cactgtggct catggttaca ccaagggaag tggtcttgga 

      721 gctgagatca ttggcacatt cgttcttgta tacacagtct tctcagcaac tgacgccaag 

      781 agaaatgctc gtgactctca tgtccctatt cttgcaccac tcccaatcgg gtttgcggtt 

      841 ttcttggttc acttggcaac catcccaatc actggcacag gcatcaaccc agctagaagc 

      901 cttggagctg caatcatcta caacaaagac cattcctggg atgaccactg ggtgttttgg 



      961 gttggcccct tcattggagc tgcacttgct gctctttacc atgtggttgt catcagagcc 

     1021 atccccttca agtccagaag ctaa 

 

Arabidopsis thaliana PIP1;2, CDS:156..1016 

      121                                 atgga aggtaaagaa gaagatgtta 

      181 gagtcggagc taacaagttt ccggagaggc aaccgatcgg aacttcggct cagagtgaca 

      241 aggactacaa agagccacca cctgcgccgt tgttcgagcc cggcgagcta gcttcatggt 

      301 ccttctggag agctgggatt gctgagttta tagctacgtt tttgttcctg tacatcactg 

      361 ttttgactgt tatgggtgtg aagaggtcac cgaacatgtg tgcttccgtc ggaatccaag 

      421 gtatcgcttg ggctttcggt ggtatgatct tcgctctcgt ctactgcacc gctggtatct 

      481 ccggtggaca catcaaccca gcggttacgt tcggtttgtt cttagctagg aagctttcgc 

      541 tcacacgagc tgtgtactac atagtgatgc agtgcttagg agctatctgt ggagctggtg 

      601 tggtcaaggg gttccagcca aagcaatacc aggctttggg aggtggagcc aacaccatag 

      661 ctcatggcta caccaaagga agtggtcttg gagctgagat tattggaacc tttgtccttg 

      721 tttacaccgt cttctctgcc actgatgcca agagaaacgc tcgtgactct catgttccta 

      781 ttctagcacc gctccctatc ggattcgctg tgttcttggt tcacttagca accatcccca 

      841 ttactggaac tggaatcaac ccagcaagaa gtcttggagc tgcaatcatc ttcaacaagg 

      901 acaacgcttg ggatgaccac tgggtctttt gggttggacc attcattggt gctgcacttg 

      961 ctgctctcta ccacgttata gtcatcagag ccatcccatt caagtccaga agctaa 

 

Arabidopsis thaliana PIP1;3, CDS:127..987 

      121      atgg aagggaaaga agaggatgtt cgagtgggag ctaacaagtt cccggagagg 

      181 caaccgatag gtacatcggc tcagacggac aaagactaca aggagccacc accagctcca 

      241 tttttcgagc caggcgagct gagttcgtgg tccttctaca gagccggaat cgccgagttc 

      301 atagccacct tcctgtttct atacataaca gtattgacag tgatgggagt gaagagagca 

      361 ccaaacatgt gtgcctctgt tggaatccaa ggcattgctt gggctttcgg tggcatgatc 

      421 tttgcccttg tctactgtac tgctggaatc tctggtgggc acataaaccc agcggtgaca 

      481 tttggtctgt tcttggctcg taagctgtca ttgacgagag ctgtctttta catcgtgatg 

      541 caatgtctcg gagccatctg cggcgccgga gttgtcaaag gcttccagcc aaatccttac 

      601 caaactctcg gcggaggagc caacacagtc gctcacggct acactaaggg ctctggtttg 

      661 ggtgctgaga taatcggaac cttcgtcctt gtctacacgg tcttctccgc cactgacgcc 

      721 aagagaagcg ctcgtgactc ccacgttccg attttggcac cactcccaat cggattcgct 

      781 gtgttcttgg ttcacttggc gacgattcca atcaccggaa caggaattaa cccagctagg 

      841 agtcttggag ctgcaatcat ctacaacaag gaccacgctt gggacgacca ctggatattc 

      901 tgggtcggac cattcattgg agcagctctt gcggctcttt accaccaact tgtcatcaga 

      961 gccattccat tcaagtccag atcctga 

 

Arabidopsis thaliana PIP1;4, CDS:97..150 

       61                                 atgg aaggcaaaga agaagatgta 

      121 cgagtgggag ctaacaagtt cccggagagg caacccatcg gtacatcggc tcagtccacc 

      181 gacaaggact acaaagagcc acctcctgcg ccactgttcg agcccggcga gctcagctca 

      241 tggtctttct acagagccgg aatagctgag tttatcgcta ctttcttgtt tctctacatc 

      301 actgttttga ctgtaatggg agttaagaga gcaccaaaca tgtgtgcttc tgttggaatc 

      361 caaggtatcg cttgggcttt tggtggcatg atctttgctc ttgtctactg tactgctgga 



      421 atttcaggtg gacacatcaa ccctgctgta acattcggtc tgttcttggc tcggaagtta 

      481 tctctgacca gagcagtgtt ctacatgatt atgcaatgtc ttggagccat ctgtggtgcc 

      541 ggagtcgtca aaggtttcca gccaacgccg taccagactc tcggtggtgg tgctaacacc 

      601 gttgctcatg gctacaccaa aggttctggc cttggtgctg aaatcatcgg aacattcgtt 

      661 ctcgtctaca ctgtcttctc cgccaccgac gccaagagaa gcgcccgtga ctcacacgtc 

      721 ccgattttgg cgccgctccc aatcggattt gcagtgttct tggtacactt ggcaacaata 

      781 ccgatcaccg ggaccggaat caacccagct agaagtcttg gagccgcaat tatctacaac 

      841 aaggaccact cttgggatga ccattggatt ttctgggttg gaccattcat tggagcagct 

      901 ctagcagcac tatatcacca gattgtcatc agagcgattc ctttcaagag caagagttag 

 

Arabidopsis thaliana PIP1;5, CDS:50..913 

        1                                             a tggaaggcaa 

       61 agaagaagac gtcaatgttg gagccaacaa gttcccagag agacagccga tcggtacggc 

      121 ggctcagacg gagagcaagg actataagga accaccaccg gcgccgtttt tcgaacccgg 

      181 cgagctcaaa tcttggtctt tctacagagc agggatagct gagttcatag ccactttcct 

      241 tttcctctac gtcaccgttt tgacagtcat gggtgttaag agagctccca atatgtgtgc 

      301 ctctgttgga atccaaggca tcgcttgggc ttttggtggc atgatctttg ctcttgttta 

      361 ctgtactgct ggaatctcag gaggacatat taatccggcg gtgacttttg gtttgttctt 

      421 ggcgaggaag ctatctttaa ccagagctct gttctacata gtaatgcagt gccttggagc 

      481 tatatgtggt gctggtgtgg ttaaagggtt tcaaccaggg ctgtaccaga cgaatggcgg 

      541 tggagctaat gtggtggctc atggttacac aaagggttca ggtcttggtg cagagattgt 

      601 tggaactttt gttctggttt acactgtttt ctcagctact gatgctaaga gaagtgccag 

      661 agactctcat gtccctatct tggctccgct tccaattggg tttgctgtct tcttggtgca 

      721 cttggctacc atcccaatta ctggaactgg cattaacccg gccaggagtc tcggagctgc 

      781 catcatctac aacaaggatc atgcttggga tgaccattgg atcttctggg tcggtccatt 

      841 cattggtgct gcgcttgctg ctctgtacca tcagatagtc atcagagcta ttcctttcaa 

      901 gtccaagaca taa 

 

Brassica oleracea PIP1;2, CDS:1..842      

        1 gaaggcaagg aagaagatgt tagagtcgga gctaacaagt ttccggagag acagccgatc 

       61 ggaacatcgg ctcagagcga caaggactac aaggagccac ctcctgctcc cttgttcgag 

      121 ccaggcgagc ttgcttcctg gtccttctgg agagccggta tcgccgagtt catcgccacg 

      181 tttctgttcc tatacatcac cgtgttgacc gtcatgggcg tgaagagggc accgaacatg 

      241 tgtgcctctg tgggaatcca aggtatcgct tgggctttcg gtggtatgat cttcgctctc 

      301 gtctactgca ccgctggtat ctccggtgga cacatcaacc cagctgtcac gttcggtctt 

      361 ttcttggcca ggaagctttc gcttacacga gctgtgtact acatagtgat gcagtgctta 

      421 ggagcgatct gtggagctgg tgtggtcaag gggtcccaac ctaagcaata ccaagctcta 

      481 ggaggtggag ccaacactgt agctcctggt tacaccaaag ggagtggtct cggagctgag 

      541 attattggaa cctttgtcct tgtttacacc gtattttccg ccactgacgc caagagaaac 

      601 gctcgtgact ctcatgttcc cattcttgca cctctaccta tcggattcgc tgtgttcttg 

      661 gtccacttag caaccatccc cattactgga actggaatca acccagcaag gagtcttgga 

      721 gctgccatca tcttcaacaa ggacaacgct tgggatgacc attgggtctt ttgggttgga 

      781 ccattcatcg gtgctgcgct tgctgctctt taccacgtga tagtcatcag agccattcca 

      841 tt 



 

Brassica oleracea PIP1;4,  CDS:1..843 

        1 ggaaggcaag gaagaagatg ttagagtcgg agctaacaag tttccggaga gacagccgat 

       61 cggaacatcg gctcagagcg acaaggacta caaggagcca cctcctgctc ccttgttcga 

      121 gcccggcgag cttgcttcgt ggtccttctg gagagcagga atcgccgagt tcatcgccac 

      181 gtttctgttc ctttacatca ctgttttgac cgtcatgggt gtgaagaggt cgccgaacat 

      241 gtgtgcttct gtcggaatcc aaggcatcgc ttgggctttc ggtggtatga tattcgctct 

      301 cgtctactgc accgctggta tctccggtgg acacatcaac cctgccgtca cgttcggtct 

      361 gttcttggcg cggaagcttt cgctgacacg agctgtgtac tacatagtga tgcagtgctt 

      421 aggagctatc tgtggggctg gtgtggtcaa ggggttccaa ccaaagcagt accaagctct 

      481 tggaggtgga gccaacactg tagctcatgg ttacaccaaa ggaagtggtc tcggagctga 

      541 gatcattgga acccttgtcc tcgtttacac cgtcttctcc gctactgatg ctaagagaaa 

      601 cgctcgtgac tctcatgttc cgattcttgc acctctccct attggattcg ctgtgttctt 

      661 ggtccacttg gcaaccatcc ccatcactgg aactggaatc aacccagcaa gaagtcttgg 

      721 tgctgccatc atcttcaaca aggacaacgc ttgggatgac cattgggtct tctgggttgg 

      781 accattcatc ggtgctgcac ttgctgctct gtaccacgtg atcgtcatca gagccatccc 

      841 att 

 

Raphanus sativus PAQ1b, CDS:22..882    

        1                    atggaaggc aaggaagaag atgttagagt cggagccaac 

       61 aagtttccgg agagacaacc gatcggaaca tcggctcaga gcgacaagga ctacaaggag 

      121 ccacctcctg cgcccttgtt cgagcccggc gagcttgctt cgtggtcctt ctggagagcc 

      181 gggatcgctg agttcatcgc cacgttcttg ttcctttaca tcactgtttt aaccgtcatg 

      241 ggagtcaaga ggtcaccgaa catgtgtgct tctgtcggaa tccaagggat cgcttgggct 

      301 ttcggtggta tgatcttcgc tctcgtctac tgcaccgctg gtatctccgg tggacacatc 

      361 aacccagctg tcacgttcgg tctgttcttg gccaggaagc tttcgctcac acgagctgtg 

      421 tactacatag tgatgcagtg cttaggagcc atctgtggag ctggtgtggt caagggattc 

      481 caaccaaagc agtaccaagc tctaggaggt ggagccaaca ctgtagctcc tggttacact 

      541 aaaggaagtg gtctcggagc tgagattatt ggaacttttg tccttgttta caccgtcttc 

      601 tccgccactg acgccaagag gaacgctcgt gactctcatg ttcccattct tgcacctctc 

      661 cctatcggat tcgctgtgtt cttggtccac ttagcaacca tccccatcac tggtactggc 

      721 atcaacccag caaggagtct tggagctgca atcatcttca acaaggacaa cgcttgggac 

      781 gaccattggg tgttttgggt tggaccattc atcggtgctg cacttgctgc tctttaccac 

      841 gtgattgtca tcagagccat cccattcaag tccagaagct ga 

 

Zea mays plasma membrane PIP1;2, CDS:61..930 

       61 atggagggga aagaggagga cgtgcgcctg ggcgccaaca agttctcgga gcgccagccc 

      121 atcgggacgg cggcgcaggg cgccgctgac gacaaggact acaaggagcc cccgccggcg 

      181 ccgctgttcg agcccgggga gctcaagtcc tggtccttct accgcgcggg catcgccgag 

      241 ttcgtcgcca ccttcctctt cctctacatc accatcctca ccgtcatggg cgtctccaag 

      301 tccacctcca agtgcgccac cgtcggcatc cagggcatcg cctggtcctt cggaggaatg 

      361 atcttcgcgc tcgtctactg caccgccggc atctccggag gacacatcaa cccagctgtg 

      421 actttcgggc tgttcttagc caggaagctg tccctgacta gggccctctt ctacatcatc 

      481 atgcaatgcc tgggtgccgt ctgtggagct ggagtggtga agggcttcca gcagggactt 



      541 tacatgggca acggtggtgg cgccaatgtt gtcgcacctg gctacaccaa gggtgatggc 

      601 cttggcgctg agattgttgg caccttcatc ctagtctaca ccgtcttctc agccaccgat 

      661 gccaagagga atgccaggga ctcccatgtt cctatccttg ccccactgcc aattgggttc 

      721 gcggtgttcc tggtccacct tgccaccatc cccattactg gcactggcat caacccagct 

      781 aggagccttg gcgctgccat catctacaac agggatcacg cctggaacga ccattggatc 

      841 ttctgggtcg gccccttcat tggcgctgcc ctggctgcca tctaccacca ggtgatcatc 

      901 agagccatcc cgttcaagag caggtcttaa  

 

Vitis vinifera PIP1;3, CDS:52..915 

        1                                               atggagggg 

       61 aaggaagagg atgttaagct tggagccaac aagttcacag agaggcagcc gttgggcaca 

      121 gctgctcaga cggacaagga ctacaaggat ctaccaccag cacccttgtt tgagcccggg 

      181 gagttgaagt catggtcttt ttacagagcc gggattgctg agttcatggc cactttcctg 

      241 tttctctata tcaccatttt gactgttatg ggtgtgaaaa agtcacccac catgtgtgcc 

      301 agtgttggta ttcaggggat tgcttgggct tttggtggta tgatctttgc ccttgtctac 

      361 tgcactgctg gtatctcagg aggacacatc aacccagctg tgacctttgg tctgctactg 

      421 gcgaggaagc tgtctcttac cagggcaatt ttctacatca taatgcagtg ccttggtgcc 

      481 atctgtgggg ctggtgttgt taagggcttt gagggttccc aatcctatga ggtgttgggt 

      541 ggtggagcta acgttgtgaa ttctggctac accaagggtg atggccttgg tgctgagatt 

      601 gttggcacct tcgttcttgt ttacactgtc ttctctgcta ctgatgccaa gagaaacgtc 

      661 agagactctc acgtccctat tttggccccc ctccccattg ggtttgcagt gttcttggtt 

      721 cacttggcca ccatccccat cacaggaact ggcattaacc cagccaggag tcttggagct 

      781 gctatcatct tcaacagaga gcatgcatgg gatgacatgt ggatcttctg ggtgggaccg 

      841 ttcattggag ctgctctcgc tgccatgtac cagcagatag tcatcagagc cattccattc 

      901 aagagcaggg cttga  

 

Arabidopsis thaliana PIP2;1, CDS:260..1123 

      241                 a tggcaaagga tgtggaagcc gttcccggag aaggatttca 

      301 gacaagagac tatcaagatc cgccaccagc tccgtttatt gatggagcgg agctaaagaa 

      361 gtggtctttc tacagagcag ttatcgcaga gttcgtagcc actctcctct tcttatacat 

      421 caccgttttg acagtcatcg gttacaagat tcagtccgat actgatgccg gtggcgtaga 

      481 ttgcggcgga gttggaatcc tcggtatcgc ttgggccttt ggtggtatga tcttcatcct 

      541 cgtctactgc accgccggta tctctggtgg tcacattaac ccagcggtga catttgggct 

      601 attcttggca cgtaaagtgt cgttacctag ggccctattg tacataatcg ctcagtgttt 

      661 gggtgcgatt tgtggagttg gttttgtcaa agccttccaa agctcttact acacccgtta 

      721 cggaggtgga gccaactctc tagccgatgg ctacagcaca gggaccggtc tagccgcaga 

      781 gatcattggt actttcgttc ttgtctacac cgtcttctct gccactgacc ccaaacgtag 

      841 tgccagagac tcccacgttc cggtgttggc gccacttcca atcggatttg ccgtgttcat 

      901 ggtacatttg gctaccattc ccattaccgg aaccggaatt aacccggcaa ggagtttcgg 

      961 agctgccgta atctacaaca agagcaagcc atgggatgac cactggatat tttgggttgg 

     1021 accattcatt ggagctgcga tagctgcatt ctaccaccaa ttcgttctga gagcttcagg 

     1081 ttctaagtct cttggatcat tcagaagtgc tgccaacgtc taa 

 

Arabidopsis thaliana PIP2;2, CDS:67..924 



       61      atgg ccaaagacgt ggaaggacct gagggatttc agacaagaga ctacgaagat 

      121 ccgccaccaa ctccgttttt cgatgcggac gagcttacca agtggtcttt atacagagcc 

      181 gtcattgccg agttcgtagc cactctcctc ttcttgtaca tcaccgtttt aactgtcatc 

      241 ggttacaaga ttcagtccga cacaaaagcc ggtggagttg actgcggcgg cgtcggaatc 

      301 cttggcatcg cgtgggcttt tggtggcatg atcttcatcc ttgtctactg caccgccggt 

      361 atctcaggtg gtcacataaa ccctgcggtg acgtttggtt tgttcttagc ccggaaggta 

      421 tcgctgatta gggcggtgct ttacatggtg gctcagtgtt tgggtgctat ttgtggagtt 

      481 ggtttcgtca aagcctttca aagctcttac tatgatcgtt acggtggagg agccaactct 

      541 ctagcagacg gctacaacac aggcaccgga ctagccgcag agatcattgg aacattcgtt 

      601 ctcgtctaca cagtcttctc cgctactgat cccaaacgta acgctagaga ctcccacgtt 

      661 ccggttttgg cgccacttcc gattgggttt gcggtgttta tggtacattt ggccactatt 

      721 ccgatcaccg gaaccggcat caacccggct aggagtttcg gagctgccgt aatctataac 

      781 aagagcaagc catgggatga ccactggata ttctgggtgg gaccattcat tggagctgcg 

      841 atagctgcat tttatcacca atttgtccta agggcttcag gttccaagtc acttggatcc 

      901 ttcagaagtg cagccaacgt ttga 

 

Arabidopsis thaliana PIP2;3, CDS:72..929 

       61           atggctaaa gacgtggaag gacctgatgg atttcagacg agagattacg 

      121 aagatcctcc gccaacaccg tttttcgacg cagaggagct taccaagtgg tctttataca 

      181 gagcagtcat cgccgagttc gtagccactc tcctcttctt gtacgtcacc gttttaactg 

      241 tcattggtta caagattcag tccgacacaa aagccggtgg agttgactgc ggcggcgtcg 

      301 gaatccttgg catcgcgtgg gcttttggtg gcatgatctt catccttgtc tactgcaccg 

      361 ccggtatctc aggtggtcac ataaaccctg cggtgacgtt tggtttgttc ttagcccgga 

      421 aggtatcgct gattagggcg gtgctttaca tggtggctca gtgtttgggt gctatttgtg 

      481 gagttgggtt tgtgaaggca tttcaaagct ctcactatgt taattacggt ggaggagcca 

      541 actttctagc tgacggctac aatacaggca ccggactcgc ggcagagatc atcggaacat 

      601 tcgtgcttgt ctacacagtc ttctccgcta ctgatcccaa acgcaacgct agagactccc 

      661 acgttccggt tttggcgcca cttccgattg ggtttgcggt gtttatggta catttggcca 

      721 ctattccgat caccggaacc ggtatcaacc cggctaggag tttcggagcc gccgtaatct 

      781 ttaacaagag caagccatgg gatgaccact ggatattctg ggtgggacca ttcattggag 

      841 ctacgatagc tgcattttat caccaattcg ttctaagggc ctcaggctcc aagtccctcg 

      901 gttcattcag aagtgcagcc aacgtttaa 

 

Arabidopsis thaliana PIP2;4, CDS:51..926 

        1                                               atggcaaaag 

       61 acttggatgt gaacgagagt ggaccaccgg cggcgagaga ctacaaggat ccgcctcccg 

      121 caccattttt cgacatggag gagcttagga aatggccgct ttatagagcg gtcatagctg 

      181 agtttgtagc aacacttctg ttcctctacg tctcaatcct gactgtaatc ggctacaaag 

      241 ctcaaaccga tgcaaccgcc ggaggagtgg attgtggcgg cgtaggaata ttgggtattg 

      301 cgtgggcttt cggtggaatg atctttgttc tcgtttactg taccgccggt atctccggtg 

      361 gtcatataaa tccggctgtg acggtgggac tattcctggc tcgtaaagtg tcattggtgc 

      421 ggacagtgtt atacattgtg gctcagtgcc ttggtgccat ctgcggttgc ggtttcgtca 

      481 aagcattcca aagttcttac tacaccagat atggaggtgg agccaacgag ctagccgatg 

      541 gctacaacaa aggtaccgga ctcggtgccg agatcattgg aacttttgtc cttgtataca 



      601 ccgtcttctc ggcaaccgat cccaagcgaa atgctcgtga ctctcacgtg ccagttttgg 

      661 ctccacttcc cattggcttt gccgtcttca tggttcattt agccaccatt cccatcaccg 

      721 gaaccggtat caacccggct cgtagctttg gagctgccgt tatttacaac aacgaaaagg 

      781 cctgggacga ccaatggatt ttttgggttg gaccgatgat cggagcagca gcagcagcgt 

      841 tttaccatca gtttatttta agagcggctg cgattaaagc tcttggctca tttggctcct 

      901 ttggctcctt taggagcttt gcttaa 

 

Arabidopsis thaliana PIP2;5, CDS:97..957 

       61                                atga cgaaggaagt ggttggtgat 

      121 aagagatctt tctccgggaa agactatcaa gacccaccac ctgaacctct attcgacgct 

      181 actgagcttg ggaagtggtc tttctacaga gctctcatcg ctgagttcat agccactctc 

      241 cttttcctct atgtcactat tatgactgtc atcggttaca agagccagac cgatccagcc 

      301 ctgaatcctg accagtgtac aggcgttggc gtccttggta tcgcatgggc ctttggtggc 

      361 atgatcttca tcctcgtcta ctgcaccgcc ggcatctctg gtgggcatat taatccggca 

      421 gtgacttttg ggctgttgtt ggctcggaaa gtgacgttgg tgagagcagt gatgtacatg 

      481 gtggctcagt gcctcggtgc catttgtggt gtggctttgg tcaaggcctt ccagtctgct 

      541 tacttcaccc gctacggtgg tggcgcaaat ggtctctctg acggttacag catcggcacc 

      601 ggtgttgcag ccgagatcat tggtacattc gtcttagtct acaccgtctt ctctgccact 

      661 gatcccaaga ggagtgcgcg tgactctcac gttcctgtat tggctccatt gccaattgga 

      721 tttgcagtgt tcatcgttca cttagctaca atcccaatca cgggcactgg tatcaaccct 

      781 gcaagaagtc tcggagctgc aatcatctac aacaaggaca aagcttggga ccatcattgg 

      841 atattctggg tgggtccgtt tgctggtgca gccatcgcag ctttctacca tcagtttgtg 

      901 ttgagggctg gtgcgattaa ggcgctcggg tctttcagga gccagcctca cgtttaa 

 

Arabidopsis thaliana PIP2;6, CDS:88..957 

       61                         atg acgaaggatg agttgacgga ggaagagtcg 

      121 ctctccggca aggactactt agacccaccg cctgtgaaga cgttcgaggt gagagagctc 

      181 aagaagtggt ccttctacag agctgtcatc gctgagttca tagctacttt gctctttcta 

      241 tacgtgactg ttttgacagt catcggcttt aagagccaga ctgatatcaa cgccggcggc 

      301 ggagcttgtg ccagtgtcgg cctcctaggc atctcttggg cctttggtgg catgatattc 

      361 atcctcgtct actgcactgc cggcatctct ggtggacaca tcaatcccgc ggtgacgttt 

      421 gggctattcc tagctagcaa ggtatcattg gttagagctg tgtcgtacat ggtggctcag 

      481 tgtctcggag ccacttgtgg agttggtttg gtgaaagtct tccagtcgac ttattacaac 

      541 cgctacggtg gtggagccaa catgctctcc gacggataca atgttggcgt tggggttggt 

      601 gctgagatta tcggcacttt tgtcctcgtc tacaccgtct tctccgctac cgaccctaag 

      661 cgaaatgccc gtgactctca cattcctgta ttagcaccat tgccaattgg attttccgtg 

      721 ttcatggttc atttagccac aattccaatt actggcaccg gaataaaccc ggctaggagt 

      781 tttggagctg ccgtcatcta caacaatcaa aaggcttggg atgatcagtg gatcttctgg 

      841 gtcggtccat ttgtgggtgc agccattgca gcattttacc atcagtttgt gttgagagct 

      901 ggtgcaatga aggcctatgg gtcagtcagg agccagcttc atgagctcca tgcttaa  

 

Arabidopsis thaliana PIP2;7, CDS:121..963 

      121 atgtcgaaag aagtgagcga agaaggcaaa acccaccatg gaaaagacta cgtggatcct 

      181 ccaccagctc ctcttctcga catgggtgag ctcaaatcct ggtctttcta cagagctctc 



      241 atcgctgagt tcatcgctac actcctcttc ctctacgtca ccgtcgctac tgtcatcggc 

      301 cacaagaagc aaaccggtcc ttgtgacggc gttggtttac ttggtatcgc ttgggctttc 

      361 ggtggtatga tcttcgtcct cgtctactgc accgccggta tctctggtgg tcacattaac 

      421 ccagctgtga ctttcggtct gttcttggcc cgtaaggtct ctttggtgcg agctcttggt 

      481 tacatgatag ctcagtgtct tggagccatt tgtggtgtgg gtttcgtgaa agctttcatg 

      541 aaaactcctt acaacactct tggtggagga gctaacaccg tagctgacgg ttacagcaaa 

      601 ggaactgctc tcggagctga gattattgga actttcgtcc ttgtttacac cgttttctct 

      661 gcaactgacc ctaagagaag cgctcgtgac tctcacatcc ccgttttggc tccacttcca 

      721 attggatttg ctgtgttcat ggtgcatttg gctactatcc ccattactgg aactggtatc 

      781 aacccagcta gaagctttgg tgctgctgtt atctacaaca acgagaaggc gtgggatgac 

      841 caatggatct tttgggttgg tccgttcttg ggagcactag ctgcagcagc ttaccaccaa 

      901 tacatattga gagcttcagc aattaaggcc ttgggctcgt tccgaagcaa cgcaaccaat 

      961 taa 

 

Brassica napus PIP1, CDS:11..874 

        1         atggcgaagg acgtggaagc cgtttccgga gaagggtttc agacaagaga 

       61 ctatcaagat ccaccgccag cgcctctgtt tgacccggcg gagctgacca agtggtcttt 

      121 ctacagagca gtcatcgctg agttcgtagc tactctcctc ttcctgtaca tcaccgtttt 

      181 gacagtcatc ggttacaaga ttcagaccga tagtactgcc ggcggcgttg actgcggtgg 

      241 agttggtatc ctaggtatcg cttgggcttt tggtggcatg atcttcatcc ttgtctactg 

      301 caccgccggt atctctggtg gtcacattaa cccggcagtg acattcgggc tactcttggc 

      361 acgtaaagtg tcgttggtta gagccatatt gtacatggta gctcagtgtt tgggtgcgat 

      421 atgtggagtt gggttcgtca aagccttcca aagctcttac tacgtccgtt acggcggtgg 

      481 agccaactct ctagccgatg gttacagcac aggaaccgga ctagccgcag agatcattgg 

      541 tactttcgtt cttgtctaca ccgtcttctc cgccactgac cctaaacgta gtgccagaga 

      601 ctcccacgtc ccagtgttgg cgccacttcc cattggattt gcggtgttca tggtgcactt 

      661 ggctaccatt cccatcactg gaactggaat caacccggca aggagtttcg gagcagccgt 

      721 tatcttcaac gagagcaagc catgggatga ccactggata ttttgggtgg gaccattcgt 

      781 tggagctgcg atagctgcat tctaccacca gttcgttttg agggcttcag gttccaagtc 

      841 tctcggatct ttcagaagtg ctgccaacgt ttaa 

 

 

Brassica napus PIP2, CDS:26..877 

        1                        atggc taaagatgtg gaaggagcag agggagtcac 

       61 ggcgagggac tacgaagacc caccgcctac tccgtttttc gatgcggagg agctcacgaa 

      121 gtggtcttta tacagagcag tcatcgccga gttcgtagcc actctcctct tcttatatgt 

      181 caccgttttg actgtcatcg gctacaagat ttcctccgac actaaggcag gaggcgacga 

      241 ctgcggaggc gtcggaatcc tcggtatctc gtgggctttc ggcggcatga tcttcatcct 

      301 tgtctactgc accgccggta tctcaggtgg tcacataaac ccggcggtga cgttcggctt 

      361 attcttggcc cggaaggtat cgctggttag agcggttcta tatatggtgg ctcagtgttt 

      421 aggtgcgatt tgcggagttg ggtttgtcaa agccttccaa agcgcttact acgtgcgtta 

      481 cggcggagga gccaactctc tagccgacgg atacagcaca gggactggac tcgccgcaga 

      541 gatcatcgga acttttgtcc tggtctacac tgtcttctca gccacagacc ccaaaagaaa 

      601 cgcacgagac tcccacgttc ccgtgttggc gccacttccg atagggtttg cggtcttcat 



      661 ggttcacttg gccactattc cgatcaccgg aacaggaatt aacccggcaa ggagtttcgg 

      721 agctgcggtt atctacaacg agtccaagcc gtgggatgac cactggatat tctgggttgg 

      781 accattcatt ggagctgcga ttgctgcatt ttaccaccaa ttcgtcctaa gagcttccgg 

      841 ttccaaatcc ctcgggtcct tcagaagtgc ggcctaa 

 

Raphanus sativus PAQ2b, CDS: 38..889 

        1                                   atg gcgaaagaag tggaaggagc 

       61 agagggattc gcgacaaggg actacgaaga cccgccgcca actccgtttt tcgatgcgga 

      121 ggagttgaca aagtggtctt tatacagagc cgtcatcgcc gagttcgtag ccaccctcct 

      181 cttcttgtac gtcactgttt tgactgtcat cggctacaag atttcctccg acactaaggc 

      241 cggaggcgac gagtgcggag gtgtcggaat cctcggcatc tcatgggctt tcggtggcat 

      301 gatattcatc cttgtctact gcaccgccgg tatctcaggt ggtcacataa accctgccgt 

      361 gacgttcggc ttgttcttgg caaggaaggt atcgttggtt agagcagtgc tatacatggt 

      421 ggctcagtgt ttgggtgcta tttgtggagt tggtttcgtc aaagccttcc aaagctctta 

      481 ctacgtacgt tacggtggag gagcaaactc tctagctgac ggatacagca cagggactgg 

      541 acttgctgca gagatcatcg gaacattcgt cctggtctac actgttttct ccgctacaga 

      601 tcccaaaaga aacgcacgag actcccacgt ccccgtgttg gcgccacttc caattggatt 

      661 tgccgtgttc atggttcact tggccactat tccaatcacc ggaaccggga ttaacccggc 

      721 caggagtttt ggagccgcgg ttatctacaa cgagtccaag ccgtgggatg accactggat 

      781 tttctgggtg ggaccattca tcggagctgc gatagctgca ttttatcacc aattcgtcct 

      841 aagggcctct ggttccaagt ccctcggctc cttccgaagt gcagcttga 

   

Zea mays PIP2c, CDS: 75...944 

      61              atggcg aagcaggaca tcgaagcatc ggggcccgag gccggcgagt 

      121 tctcggccaa ggactacacg gaccctccgc cggcgccgct catcgacgcg gatgagctca 

      181 ccaagtggtc cctctaccgc gcggtcatcg ccgagttcat cgccacgctg ctcttcctct 

      241 acatcaccgt ggccaccgtc atcgggtaca agcaccagac ggacgcggcg gcgtcgggcc 

      301 ccgacgcggc gtgcggcggc gtgggcatcc tcggcatcgc gtgggccttc ggcggcatga 

      361 tcttcatcct cgtctactgc accgccggca tctcaggtgg gcacatcaac ccggccgtga 

      421 ccttcggcct gttcctggcg aggaaggtgt ccctcgtccg cgccctgctc tacatcatcg 

      481 cgcagtgcct gggcgccatc tgcggcgtcg gcctcgtcaa gggcttccag agcgcctact 

      541 acgtgcgcta cggcggcggc gccaacgagc tcagcgacgg ctactccaag ggcaccggcc 

      601 tcgccgccga gatcatcggc accttcgtgc tcgtctacac cgtcttctcc gccaccgacc 

      661 ccaagcgcag tgcccgtgac tcccacgtcc cggtgttggc ccctcttccg attgggttcg 

      721 ccgtgttcat ggtgcacctg gccaccatcc ccatcaccgg caccggcatc aacccggcga 

      781 ggagcttggg agccgcggtc atctacaaca aggacaaggc ctgggacgac caatggatct 

      841 tctgggtggg cccactgatc ggcgccgcca tcgccgccgc ctaccaccag tacgtgctga 

      901 gagccagcgc caccaagctc gggtcctacc ggagcaacgc ctaa 

 

Vitis vinifera PIP2;3, CDS:79..942 

       61                 at ggccaaggac attgaggttg cagggcacgg agacctcaca 

      121 ttgaaggact accacgaccc accaccggcg ccactggtcg accctgagga attggggtcc 

      181 tggtcctttt acagggccat cattgccgag ttcgtggcca cccttttgtt cctctacgtt 

      241 actgtgttga cggtgattgg gtacaagaac cagactgatc cctaccatca cggaaatgaa 



      301 tgcaacgggg ttggtattct tggcattgct tgggcctttg gtggcatgat cttcatcctt 

      361 gtttactgca ccgccggcat ctctggaggg catattaatc ctgcagtgac gttcgggcta 

      421 ttcctggcta gaaaggtgtc gctggtccga gccgtgatgt acatggtggc ccagtgcggg 

      481 ggagccatct gcggctgtgg cctggtcaag ctattccagg atatttacta catcagatac 

      541 ggtggtggcg ccaatgagct cgcctctgga tacagtatag gaacggggtt ggctgctgag 

      601 attattggca ccttcgttct tgtctacacc gtcttctctg ctactgatcc caaaagaaat 

      661 gcaagagatt cccatgtacc tgttttggca ccactcccca ttggatttgc tgtgttcatg 

      721 gttcacttag ccacgatccc catcaccggt accggaatca acccggctcg aagtctcgga 

      781 gctgctgtca tctacaacca acccaaagcc tggagtgacc attgggtatt ttgggctgga 

      841 cccttcattg gtgcagccat tgcagcattc tatcaccagt tcatattgag agctggagct 

      901 gttaaagctc tagggtcttt caagagcagt tcccacatgt aa 
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