
 
 
 
 
 

                     1                 *                                 A61V                                         100 
     F. vesca    (1) --MDVDTKLLDGALPVVAALVLAVLIGVTILRRRSGHRLPPTVKALP-LIGGLMRFLKGPIVMIREEYPKLGSVFTLNLFHKKITFLIGPEVSAHFFKAP 
    G. rivale    (1) -----MMGSDGGAIPIVATVPLAVLIAVILIRRRSGYRLPPTVSAFP-VVGGLMRFLNGPIVMIREEYPKLGSVFTLNLFHKRITFLIGPEVSAHFFKAP 
  A. thaliana    (1) MELDSENKLLKTGLVIVATLVIAKLIFSFFTSDSKKKRLPPTLKAWPPLVGSLIKFLKGPIIMLREEYPKLGSVFTVNLVHKKITFLIGPEVSAHFFKAS 
L. esculentum    (1) -MELGDNKILNVGLLLVATLLVAKLISALIMP-RSKKRLPPVVKAWP-IVGGLIRFLKGPVVMLRQEYPKLGSVFTLNLLNKNITFFIGPEVSAHFFKAP 
   N. tabacum    (1) -MELGDNKILNAGLLLVATLVVAKLISALIMP-RSKKRLPPVIKSWP-ILGGLLRFLKGPVVMLREEYPKLGSVFTLNLLNKNITFFVGPEVSAHFFKAP 
    Consensus    (1)      DNKIL GGLLIVATLVLAKLISALIM  RSKKRLPPTVKAWP IVGGLIRFLKGPIVMLREEYPKLGSVFTLNLLHKKITFLIGPEVSAHFFKAP 
 
                     TR+L98H (R)                      K143E (R)       
                     101                   Y132F,H(R)       G138C,R (R)                                               200 
     F. vesca   (98) ESDLSQQEVYQFNVPTFGPGVVFDVDYTVRQEQFRFFTEALRVNKLKGYVDQMVTEAEDYFSKWGDSGEVDLKYELEHLIILTASRCLLGREVRDKLFDD 
    G. rivale   (95) ESELSQQEVYQFNVPTFGPGVVFDVDYTVRQEQFRFFTEALRVNKPKGYVDQMVTEAEDYFSKWGESGEVDLKYELEHLIILTASRCLLGREVRDKLFDD 
  A. thaliana  (101) ESDLSQQEVYQFNVPTFGPGVVFDVDYSVRQEQFRFFTEALRVNKLKGYVDMMVTEAEDYFSKWGESGEVDIKVELERLIILTASRCLLGREVRDQLFDD 
L. esculentum   (98) ETDLSQQEVYQFNVPTFGPGVVFDVDYTIRQEQFRFFTEALRVTKLKGYVDQMVTEAEEYFSKWGESGEVDLKYELEHLIILTASRCLLGEEVRNKLFDD 
   N. tabacum   (98) ETDLSQQEVYQFNVPTFGPGVVFDVDYTIRQEQFRFFTESLRVNKLKGYVDQMVMEAEEYFSKWGDSGEVDLKYELEHLIILTASRCLLGEEVRNKLFED 
    Consensus  (101) ESDLSQQEVYQFNVPTFGPGVVFDVDYTVRQEQFRFFTEALRVNKLKGYVDQMVTEAEDYFSKWGESGEVDLKYELEHLIILTASRCLLGREVRDKLFDD 
 
                       *                                             R265G (S) 
                     201              M220K,T (R)                     E266D (R+S)*             D294G (?)              300 
     F. vesca  (198) VSSLFHELDNGMLPISVIAPYLPIPAHRRRDQARKKLTAIFANIINSRRCAKVSENDMLQYFIESKYKNGRKTTDSEITGLLIAALFAGQHTSSITSTWT 
   G . rivale  (195) VSALFHDLDNGMLPISVIAPYLPIAAHRRRDQARKKLSSIFANIINSRKRAAESENDMLQCFIDSKYKNGRSTTESEVTGLLIAALFAGQHTSSITSTWT 
  A. thaliana  (201) VSALFHDLDNGMLPISVLFPYLPIPAHRRRDRAREKLSEIFAKIIGSRKRSGKTENDMLQCFIESKYKDGRQTTESEVTGLLIAALFAGQHTSSITSTWT 
L. esculentum  (198) VSALFHDLDNGMLPISVIFPYLPIPAHRRRDNARKKLAEIFANIINSRKRTGKAENDMLQCFIDSKYKDGRPTTEGEITGLLIAALFAGQHTSSITSTWT 
   N. tabacum  (198) VSALFHDLDNGMLPISVIFPYLPIPAHRRRDNARKKLAEIFANIIDSRKRTGKAESDMLQCFIDSKYKDGRATTESEITGLLIAALFAGQHTSSITSTWA 
    Consensus  (201) VSALFHDLDNGMLPISVIFPYLPIPAHRRRDNARKKLAEIFANIINSRKRTGKAENDMLQCFIDSKYKDGR TTESEITGLLIAALFAGQHTSSITSTWT 
 
                                                                                                                      * 
                     301                                                                                  S405F(R)    400 
     F. vesca  (298) GAYLLRNKQYLSAVSDEQKRLMAKHGKKIDHDILSEMDTLYRCIKEALRLHPPLIMLLRHSHSDFSVQTRDGKEYDIPKGHIVATSPAFANRLPHIFTNP 
    G. rivale  (295) GAYLLQNKKYLAAVPEEQQRLMEKHGKKIDHDILSEMDTLYRCIKEALRLHPPLIMLLRQSHADFSVQTRDGKEYDIPKGHIVATSPAFANRLPHIFKNP 
  A. thaliana  (301) GAYLMRYKEYFSAALDEQKNLIAKHGDKIDHDILSEMDVLYRCIKEALRLHPPLIMLMRASHSDFSVTARDGKTYDIPKGHIVATSPAFANRLPHIFKDP 
L. esculentum  (298) GSYLLTNDKYMSAVVDEQKNLMKKHGNKVDHDILSEMEVLYRCIKEALRLHPPLIMLLRSSHSEFSVTTREGKEYDISKGHIVATSPAFANRLPHIFKNP 
   N. tabacum  (298) GAYLLCNNKYMSAVVDEQKNLMKKHGNKVDHDILSEMEVLYRCIKEALRLHPPLIMLLRSSHSDFTVKTREGKEYDIPKGHIVATSPAFANRLPHVYKNP 
    Consensus  (301) GAYLL NKKYLSAVVDEQKNLM KHG KIDHDILSEMDVLYRCIKEALRLHPPLIMLLRSSHSDFSV TRDGKEYDIPKGHIVATSPAFANRLPHIFKNP 
                                               G464S/G448S (R)  
                                                  R467 (R)  
                     401                              I471K (R)                                             490 
     F. vesca  (398) DSYDPDRFAVGREEDKAAGAFSYISFGGGRHGCLGEPFAYLQIKAIWSHLLRNFEMELISPFPETDWNAMVVGVKGKVMVRYKRRELSAN 
    G. rivale  (395) DSYDPDRFAVGREEDKASGAFSYISFGGGRHGCLGEPFAYLQIKAIWSHLLRNFELELVSPFPETDWNAMVVGVKGNVMVRYKRRELSA- 
  A. thaliana  (401) DTYDPERFSPGREEDKAAGAFSYIAFGGGRHGCLGEPFAYLQIKAIWSHLLRNFELELVSPFPEIDWNAMVVGVKGNVMVRYKRRQLS-- 
L. esculentum  (398) DTYDPDRFGPGREEDKAAGAFSYISFGGGRHGCLGEPFAYLQIKAIWSHLLRNFEFELISPFPEIDWNAMVVGVKGEVMVKYKRRKLSVE 
   N. tabacum  (398) DTYDPDRFAPGRDEDKVAGAFSYISFGGGRHGCLGEPFAYLQIKAIWSHLLRNFEFELISPFPEIDWNAMVVGVKGKVMVKYKRRKLSTE 
    Consensus  (401) DTYDPDRFAPGREEDKAAGAFSYISFGGGRHGCLGEPFAYLQIKAIWSHLLRNFELELISPFPEIDWNAMVVGVKG VMVRYKRR LS   

 
 

 
Figure S5. Alignment of CYP51 amino acid sequences. Woodland strawberry (Fragaria vesca) is 
voriconazole resistant while Geum rivale, Arabidopsis thaliana, Lycopersicon esculentum (tomato) and 
Nicotiana tabacum (tobacco) are sensitive to this drug. Identical amino acids are shown with black background, 
conserved residues with dark grey background and amino acids with similar physico-chemical properties are 
shown with a light grey background. Residues found only in woodland strawberry are marked green. Mutations 
of these sites in Candida albicans are marked above the sequence with the following codes: (R), resistant; (S), 
sensitive; (?) unknown. An asterisk indicates that neither in C. albicans nor in Aspergillus fumigatus a mutation 
of the corresponding site has been described. Positions corresponding to sites in Candida albicans and 
Aspergillus fumigatus that have been clearly associated with voriconazole resistance are marked red and blue, 
respectively. Please note that the only resistance site discribed for both of these species is the conserved Gly at 
position 464 in C. albicans and 448 in A. fumigatus. Accession numbers of the CYP51 protein sequences: 
HE802702, F. vesca; HE802703, G. rivale; NP_172633, A. thaliana; ADJ37071, L. esculentum; AAL54888, N. 
tabacum. 
 
 

 
 

 
 
 
  


