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Supplementary Figure 2: CYP51 amino acid MSA between the wild-type and the fluconazole-resistant 

isolates 

 

 



 
 

 
 
 
Supplementary Figure 3: ERG11 gene nucleotide MSA between the wild-type and the fluconazole 

susceptible isolates 
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Supplementary Figure 4: CYP51 amino acid MSA between the wild-type and the fluconazole 

susceptible isolates 

 

 
 
 



 
 
 
Supplementary Figure 5: CYP51 amino acid MSA between the wild-type C. albicans (5FSA) and S. 

cerevisiae (4WMZ). 

 

 
 
 
 
 
 
 
 
 



 
 
 
Supplementary Figure 6: Pre-alignment 3D structures of the C. albicans (grey cartoon) and S. 

cerevisiae (purple cartoon) CYP51. (A) shows the positioning of the heme molecule (purple) in the drug-

binding site of the C. albicans CYP51 prior to alignment. (B) shows the positioning of the heme molecule 

(blue) in the drug-binding site of the S. cerevisiae CYP51 before alignment. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
Supplementary Figure 7: Analysis of the molecular dynamics simulation and trajectory of the wild-type 

and mutant protein-ligand complex. Plots of the solvent-accessible surface area (top), and the 

intramolecular hydrogen bonds (bottom) for the wild-type and mutant proteins respectively. 



 
 
 
Supplementary Figure 8: Nucleotide MSA-phylogenetic map for the analysis between the sequences of 

interest 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 
 

Supplementary Figure 9: A rooted phylogenetic relationship between the ERG11 genes of the 4 

Candida isolates sequenced in this study (in purple), and 17 pre-selected nucleotide sequences from the 

GenBank repository. Wild–type is in brown, and ERG16 in pink. 

 
 
 
 



 
Supplementary Table 1 Molecular identification indices of pure cultures of Candida isolates 

Candida Species ITS1-ITS2 amplicon size (bp) Size of Fragment (bp) after digest 

C. albicans 538 299, 239 

C. krusei 510 262, 248 

C. glabrata 880 563, 317 

C. tropicalis 528 342, 186 

C. parapsilosis 520 520 

C. kefyr 721 721 

C. guillermondii 607 372, 157, 82 

C. catenulata 402 402 

C. famata 639 639 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Supplementary Table 2 Identification and characterization of yeast samples using conventional methods 

S/N Sample Growth on SDA and germ tube test 

1 h–HVS–001 +ve (+ve to germ tube test) 

2 h–HVS–002 +ve (+ve to germ tube test) 

3 h–HVS–003 Growth Absent (–ve) 

4 h–HVS–004 –ve 

5 h–HVS–005 –ve  

6 h–HVS–006 +ve (+ve to germ tube test) 

7 h–HVS–007 +ve (+ve to germ tube test) 

8 h–HVS–008 –ve 

9 h–HVS–009 –ve 

10 h–HVS–010 +ve (+ve to germ tube test) 

11 h–HVS–011 +ve (+ve to germ tube test) 

12 h–HVS–012 –ve 

13 h–HVS–013 –ve 

14 h–HVS–014 –ve 

15 h–HVS–015 –ve 

16 h–HVS–016 –ve 

17 h–HVS–017 +ve (+ve to germ tube test) 

18 h–HVS–018 –ve 

19 h–HVS–019 +ve (+ve to germ tube test) 

20 h–HVS–020 +ve (+ve to germ tube test) 

21 h–HVS–021 +ve (+ve to germ tube test) 

22 h–HVS–022 –ve 

23 h–HVS–023 –ve 

24 h–HVS–024 –ve 



25 h–HVS–025 +ve (+ve to germ tube test) 

26 h–HVS–026 –ve 

27 h–HVS–027 +ve (+ve to germ tube test) 

28 h–HVS–028 +ve (+ve to germ tube test) 

29 h–HVS–029 +ve (+ve to germ tube test) 

30 h–HVS–030 –ve 

31 h–HVS–031 –ve 

32 h–HVS–032 –ve 

33 h–HVS–033 +ve (+ve to germ tube test) 

34 h–HVS–034 –ve 

35 h–HVS–035 +ve (+ve to germ tube test) 

36 h–HVS–036 +ve (+ve to germ tube test) 

37 h–HVS–037 +ve (+ve to germ tube test) 

38 h–HVS–038 +ve (+ve to germ tube test) 

39 h–HVS–039 +ve (+ve to germ tube test) 

40 h–HVS–040 +ve (+ve to germ tube test) 

41 h–HVS–041 +ve (+ve to germ tube test) 

42 h–HVS–042 –ve 

43 h–HVS–043 –ve 

44 h–HVS–044 +ve (+ve to germ tube test) 

45 h–HVS–045 –ve 

46 h–HVS–046 –ve 

47 h–HVS–047 –ve 

48 h–HVS–048 –ve 

49 h–HVS–049 +ve (+ve to germ tube test) 

50 h–HVS–050 +ve (+ve to germ tube test) 

51 h–HVS–051 –ve 



 

h–HVS – Human High Vaginal Swab 

d–HVS – Dog High Vaginal Swab 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

52 h–HVS–052 +ve (+ve to germ tube test) 

53 h–HVS–053 +ve (+ve to germ tube test) 

54 h–HVS–054 –ve 

55 h–HVS–055 +ve (+ve to germ tube test) 

56 h–HVS–056 –ve 

57 h–HVS–058 –ve 

58 d–HVS–001 +ve (+ve to germ tube test) 

59 d–HVS–002 –ve 

60 d–HVS–003 –ve 

61 d–HVS–004 –ve 

62 d–HVS–005 +ve (+ve to germ tube test) 

63 d–HVS–006 +ve (+ve to germ tube test) 

64 d–HVS–007 +ve (+ve to germ tube test) 



Supplementary Table 3 Active site residues of the C. albicans CYP51 that are involved 

in specific interactions with the bound heme molecule and Posaconazole 

 

Ligands Hydrophobic interactions Hydrogen bonds Salt bridges 

Heme LEU-370, PRO-375, 

PHE-463, ILE-471, PHE-

475 

TYR-118, TYR-

132 

LYS-143, 

ARG-381, 

HIS-468 

Posaconazole LEU-121, PHE-126, 

PRO-230, PHE-233, 

LEU-376, PHE-380 

TYR-132 Nil 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Table 4 Active site residues of the S. cerevisiae CYP51 that are involved 

in specific interactions with the bound heme molecule and Fluconazole 

 

Ligands Hydrophobic interactions Hydrogen bonds Salt bridges 

Heme LYS-151, VAL-311, THR-

318, LEU-374, PRO-379, 

LEU-383, PHE-463, ILE-

471, PHE-475, ALA-476 

TYR-140, HIS-468 LYS-151, 

ARG-385, 

HIS-468 

Fluconazole PHE-134 TYR-126 Nil 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Table 5 Unrooted phylogenetic relationship between the ERG11 genes of the 4 Candida isolates sequenced in this 

study, and 17 pre-selected nucleotide sequences from GenBank repository.  

 

 
 
 
 


