Anti-Candida properties of 5-butyl-2-pyridine carboxylic acid, extracted from azole drug-sensitive microfungi Aspergillus fumigatus nHF-01
[bookmark: _Hlk219141069]Vivekananda Mandal1, Rajsekhar Adhikary1, 2, Narendra Nath Ghosh3, Sayan Poddar4 and Vivekananda Mandal1*
Addresses and affiliations: 
1Vivekananda Mandal, Plant and Microbial Physiology and Biochemistry Laboratory, Department of Botany, University of Gour Banga, Malda, West Bengal, India; Email: mandalvivek88@gmail.com 
1Rajsekhar Adhikary, Plant and Microbial Physiology and Biochemistry Laboratory, Department of Botany, University of Gour Banga, Malda, West Bengal, India; Email: radhikary468@gmail.com
	2Department of Botany, Murshidabad University, Berhampore, West Bengal, India.
3Narendra Nath Ghosh, Department of Chemistry, University of Gour Banga, Malda, West Bengal, India. Email: ghosh.naren13@gmail.com
4Sayan Poddar, 1Department of Bioscience and Bioengineering, Indian Institute of Technology Roorkee, Roorkee, Uttarakhand, India; Email: sayan.poddar30@gmail.com
1*Vivekananda Mandal, Plant and Microbial Physiology and Biochemistry Laboratory, Department of Botany, University of Gour Banga, Malda, West Bengal, India; Mob: +91 9679008986, Email: vivek.bot@ugb.ac.in and mandalvivek@gmail.com; ORCID: 0000-0001-6523-8069 
*Correspondence: Professor Vivekananda Mandal, Plant and Microbial Physiology and Biochemistry Laboratory, Department of Botany, University of Gour Banga, Malda, West Bengal, India., Mob: +91 9679008986, Email: vivek.bot@ugb.ac.in and mandalvivek@gmail.com; ORCID: 0000-0001-6523-8069



[image: D:\PH. D._2019-2022\Ph. D. (UGB)\nHF Paper_Anti Candida_Vivek_Raj\Supportive files anti Candida\Revised_after KU seminar_15.12.2021\Combined Candida assay edit 3 copy.jpg]
Fig. S1: Anti-Candida efficacy of 5-butyl-2-pyridinecarboxylic acid. (a) Against C. albicans, (b) C. Glabrata, (c) C. parapsilosis, and (d) C. tropicalis. Here, in the figure, the halos indicate zone inhibition; the symbol ‘T’ indicates treatment with 5-butyl-2-pyridinecarboxylic acid at 5.0 mg/ml, and ‘C’ indicates the control (DCM).


Table S1: Percent of biofilm inhibition at different concentrations of AMC. 
	% of biofilm inhibition
	Organisms
	AMC (mg/ml)
	Usnic acid (mg/ml)

	
	
	⅛ MIC
	¼ MIC
	½ MIC
	MIC
	¼ MIC
	½ MIC
	
	MIC

	
	C. albicans
	7.29±0.21
	49.64±0.2
	63.5±0.078
	69.34±0.012
	25.42±0.01
	36±0.02
	
	37.14±0.2

	
	C. glabrata
	13.37±0.02
	22.99±0.07
	63.1±0.02
	67.91±0.34
	1.57±0.06
	16.57±0.03
	
	57.21±0.06

	
	C. parasilopsis
	10±0.21
	32.55±0.12
	47.05±0.56
	71.11±0.07
	25±0.02
	50.41±0.07
	
	57.5±0.08

	
	C. tropicalis
	0.84±0.15
	3.39±0.34
	18.57±0.092
	27.39±0.02
	84.87±0.098
	86.89±0.07
	
	91.59±0.02


Here, the MIC values of AMC for C. albicans, C. glabrata and C. parapsilosis are 0.129 mg/ml and C. tropicalis is 0.064 mg/ml.



Table: S2: Molecular docking analysis of the targeted protein-ligand interactions (5-butyl-2-pyridine carboxylic acid) and their respective XPG scores (kcal/mol).
	Sl. No.
	PDB Id/Uniprot ID
	Enzyme details
	Enzyme functions
	Docking score (kcal/mol)

	
	
	
	
	5-butyl-2-pyridine carboxylic acid
	Clotrimazole
	Voriconazole
	Flucytosine

	1
	1llf
	Cholesterol Esterase (C. cylindracea)

doi: 10.2210/pdb1LLF/pdb
	It is a homodimeric glycoprotein that belongs to the lipase/esterase family, catalyzes acyl-transfer reactions, and synthesizes the pheromone (S)-sulcatol.
doi: https://doi.org/10.2210/pdb1LLF/pdb
	-6.5
	-7.2
	-7.5
	-5.3

	1. 2
	4jgx
	The (SCP) of Sterol Carrier Protein 2 from the Yeast Yarrowia Lipolytica

doi: 10.2210/pdb4JGX/pdb
	Lipid binding protein. This structure consists of the canonical five-stranded β-sheet covered on the internal face by a layer of five α-helices. The overall fold is conserved among the SCP2 family. Moreover, we found that the cavity of the SCP2 domains is distinctly formed by carbon atoms, containing neither organized water nor rigid polar interactions with the ligand.
doi: 10.1016/j.jsb.2020.107675
	-5.8
	-7.4
	-5.9
	-4.7

	2. 3
	5jlc
	Structure of CYP51 from the pathogen Candida glabrata
	Lanosterol 14α-demethylase (LDM) with azole drugs provides prophylaxis and treatments for superficial and disseminated fungal infections, but cure rates are not optimal for immunocompromised patients and individuals with comorbidities. The efficacy of azole drugs has also been reduced due to the emergence of drug-resistant fungal pathogens.
doi: http://dx.doi.org/10.1128/AAC.01134-18
	-6.6
	-8.9
	-8.3
	-5.1

	3. 4
	5v5z
	Structure of CYP51 from the pathogen Candida albicans

doi: 10.2210/pdb5V5Z/pdb
	CYP51s are widely distributed in the fungal kingdom. Only one CYP51 gene exists in the pathogenic fungi C. albicans. 
doi: https://doi.org/10.3389/fmicb.2019.00691
	-6.5
	-9.5
	-7.5
	-5.0

	4. 5
	6bym
	Crystal structure of the sterol-bound second StART domain of yeast Lam4
	The StARkin superfamily comprises proteins with steroidogenic acute regulatory protein–related lipid transfer (StART) domains that are implicated in intracellular, non-vesicular lipid transport.
doi: https://doi.org/10.1074/jbc.RA118.001881 
	-6.1
	-8.1
	-8.9
	-5.5

	5. 6
	5h2c
	Crystal structure of Saccharomyces cerevisiae Osh1 ANK – Nvj1
doi: 10.2210/pdb5H2C/pdb
	Yeast Osh1 belongs to the oxysterol-binding protein (OSBP) family of proteins and contains multiple targeting modules optimized for lipid transport at the nucleus-vacuole junction (NVJ).
doi: http://dx.doi.org/10.1016/j.str.2017.02.010
	-5.1
	-5.9
	-5.8
	-4.5

	6. 7
	8jzn
	Structure of a fungal 1,3-beta-glucan synthase
doi: 10.2210/pdb8JZN/pdb
	Fungal 1,3-β-glucan synthase is a membrane-bound enzyme complex that plays a crucial role in fungal cell wall biosynthesis.
doi: https://doi.org/10.1080/mmy.39.1.55.66
	-6.3
	-8.2
	-8.6
	-5.6

	7. 8
	1nmt
	N- myristoyl transferase from Candida albicans

doi: 10.2210/pdb1NMT/pdb
	Catalyzes the covalent attachment of myristic acid to the N-terminal glycine residue of specific substrate proteins through an amide bond.
doi: https://doi.org/10.1007/s12154-009-0024-0
	-6.2
	-8.2
	-8.8
	-5.2

	8. 9
	5jpe
	Yeast-specific serine/threonine protein phosphatase (PPZ1) of Candida albicans
doi: ttps://doi.org/10.2210/pdb5JPE/pdb
	Helps in morphogenesis programs and pathogenic fitness.
doi: https://doi.org/10.1186/s12864-019-6252-6
	-6.4
	-7.3
	-8.1
	-5.8

	9. 10
	Q9UR36
	Lanosterol 14-alpha demethylase (ERG11) from Candida albicans
	Lanosterol 14-α-demethylase (ERG11) in Candida albicans catalyzes a key cytochrome P450–dependent step in ergosterol biosynthesis, essential for membrane integrity, permeability, and viability, and is the primary molecular target of azole antifungal agents
Doi: https://doi.org/10.1016/S0966-842X(03)00117-3
	-6.2
	-8.6
	-7.0
	-5.1





Table S3: Molecular interactions between protein-ligand interactions
	PDB ID
	Antibiotics
	Name
	Distance (Å)
	Category
	Type
	From
	To

	1LLF
	Voriconazole
	B:ASN1192:ND2 - :UNL1:F
	3.15992
	Hydrogen Bond;Halogen
	Conventional Hydrogen Bond;Halogen (Fluorine)
	B:ASN1192:ND2
	:UNL1:F

	
	
	B:LYS1229:HZ2 - :UNL1:N
	2.58276
	Hydrogen Bond
	Conventional Hydrogen Bond
	B:LYS1229:HZ2
	:UNL1:N

	
	
	B:TRP1188:HD1 - :UNL1:F
	2.27306
	Hydrogen Bond
	Carbon Hydrogen Bond
	B:TRP1188:HD1
	:UNL1:F

	
	
	:UNL1:C - B:ASP1191:OD2
	3.35695
	Hydrogen Bond
	Carbon Hydrogen Bond
	:UNL1:C
	B:ASP1191:OD2

	
	
	B:PHE1028:O - :UNL1:F
	2.86634
	Halogen
	Halogen (Fluorine)
	B:PHE1028:O
	:UNL1:F

	
	
	:UNL1:N - :UNL1:F
	3.07273
	Halogen
	Halogen (Fluorine)
	:UNL1:N
	:UNL1:F

	
	
	B:ASP1191:OD2 - :UNL1
	3.80338
	Electrostatic
	Pi-Anion
	B:ASP1191:OD2
	:UNL1

	
	
	:UNL1:C - B:PRO1043
	4.88723
	Hydrophobic
	Alkyl
	:UNL1:C
	B:PRO1043

	
	
	:UNL1 - B:PRO1043
	5.45782
	Hydrophobic
	Pi-Alkyl
	:UNL1
	B:PRO1043

	
	
	:UNL1 - B:LEU1184
	5.08605
	Hydrophobic
	Pi-Alkyl
	:UNL1
	B:LEU1184

	
	
	:UNL1 - B:ALA1007
	4.47874
	Hydrophobic
	Pi-Alkyl
	:UNL1
	B:ALA1007

	
	
	:UNL1 - B:LEU1006
	5.43663
	Hydrophobic
	Pi-Alkyl
	:UNL1
	B:LEU1006

	
	Flucytosine
	B:TRP1188:HE1 - :UNL1:N
	2.32
	Hydrogen Bond
	Conventional Hydrogen Bond
	B:TRP1188:HE1
	:UNL1:N

	
	
	:UNL1:H - B:GLY1046:O
	2.0041
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:H
	B:GLY1046:O

	
	
	B:TRP1188:HD1 - :UNL1:O
	2.75885
	Hydrogen Bond
	Carbon Hydrogen Bond
	B:TRP1188:HD1
	:UNL1:O

	
	
	B:ASN1008:OD1 - :UNL1:F
	3.24088
	Halogen
	Halogen (Fluorine)
	B:ASN1008:OD1
	:UNL1:F

	
	
	B:ASP1010:OD2 - :UNL1:F
	3.0669
	Halogen
	Halogen (Fluorine)
	B:ASP1010:OD2
	:UNL1:F

	
	Clotrimazole
	B:LEU1459:CD1 - :UNL1
	3.79506
	Hydrophobic
	Pi-Sigma
	B:LEU1459:CD1
	:UNL1

	
	
	B:TYR1458 - :UNL1
	4.80409
	Hydrophobic
	Pi-Pi T-shaped
	B:TYR1458
	:UNL1

	
	
	B:TYR1458 - :UNL1
	4.64034
	Hydrophobic
	Pi-Pi T-shaped
	B:TYR1458
	:UNL1

	
	
	:UNL1 - A:LEU80
	5.15226
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:LEU80

	
	
	:UNL1 - B:LEU1459
	5.10278
	Hydrophobic
	Pi-Alkyl
	:UNL1
	B:LEU1459

	
	
	:UNL1 - B:VAL1454
	4.73391
	Hydrophobic
	Pi-Alkyl
	:UNL1
	B:VAL1454

	
	
	:UNL1 - A:LEU73
	5.2398
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:LEU73

	
	
	:UNL1 - A:ALA77
	4.55308
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ALA77

	
	
	:UNL1 - B:VAL1454
	4.79711
	Hydrophobic
	Pi-Alkyl
	:UNL1
	B:VAL1454

	
	
	:UNL1 - A:ALA77
	4.09918
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ALA77

	
	5-butyl-2-pyridine carboxylic acid
	A:SER209:HG - :UNL1:OXT
	2.25715
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:SER209:HG
	:UNL1:OXT

	
	
	A:ALA210:HA - :UNL1:OXT
	3.08769
	Hydrogen Bond
	Carbon Hydrogen Bond
	A:ALA210:HA
	:UNL1:OXT

	
	
	A:LEU304:CD1 - :UNL1
	3.96136
	Hydrophobic
	Pi-Sigma
	A:LEU304:CD1
	:UNL1

	
	
	:UNL1:C - A:PRO246
	4.13608
	Hydrophobic
	Alkyl
	:UNL1:C
	A:PRO246

	
	
	:UNL1:C - A:VAL534
	3.98235
	Hydrophobic
	Alkyl
	:UNL1:C
	A:VAL534

	
	
	:UNL1 - A:MET213
	4.8875
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:MET213

	
	
	:UNL1 - A:LEU302
	4.54261
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:LEU302

	
	
	:UNL1 - A:ALA414
	4.56815
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ALA414

	4JGX
	Voriconazole
	A:ALA96:CB - :UNL1
	3.93384
	Hydrophobic
	Pi-Sigma
	A:ALA96:CB
	:UNL1

	
	
	:UNL1:C - A:LEU89
	4.75729
	Hydrophobic
	Alkyl
	:UNL1:C
	A:LEU89

	
	
	:UNL1 - A:ILE117
	4.79404
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ILE117

	
	
	:UNL1 - A:ALA96
	4.37684
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ALA96

	
	
	:UNL1 - A:LEU79
	4.77391
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:LEU79

	
	
	:UNL1 - A:LEU105
	5.46067
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:LEU105

	
	Flucytosine
	:UNL1:N - A:GLU118:OE1
	3.68326
	Electrostatic
	Attractive Charge
	:UNL1:N
	A:GLU118:OE1

	
	
	B:ILE11:C - :UNL1:F
	3.25435
	Halogen
	Halogen (Fluorine)
	B:ILE11:C
	:UNL1:F

	
	Clotrimazole
	A:GLY119:N - :UNL1:N
	3.15034
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:GLY119:N
	:UNL1:N

	
	
	A:LEU79:CD1 - :UNL1
	3.99165
	Hydrophobic
	Pi-Sigma
	A:LEU79:CD1
	:UNL1

	
	
	A:LEU89:CD2 - :UNL1
	3.69115
	Hydrophobic
	Pi-Sigma
	A:LEU89:CD2
	:UNL1

	
	
	A:PHE42 - :UNL1
	5.69165
	Hydrophobic
	Pi-Pi T-shaped
	A:PHE42
	:UNL1

	
	
	:UNL1 - A:VAL90
	5.42379
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:VAL90

	
	
	:UNL1 - A:ALA96
	3.97946
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ALA96

	
	
	:UNL1 - A:ILE40
	5.16028
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ILE40

	
	
	:UNL1 - A:ILE117
	4.8083
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ILE117

	
	5-butyl-2-pyridine carboxylic acid
	:UNL1:HXT - B:VAL90:O
	2.69493
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:HXT
	B:VAL90:O

	
	
	:UNL1:C - B:ILE117
	5.24406
	Hydrophobic
	Alkyl
	:UNL1:C
	B:ILE117

	
	
	:UNL1 - B:LEU89
	5.29289
	Hydrophobic
	Pi-Alkyl
	:UNL1
	B:LEU89

	
	
	:UNL1 - B:VAL90
	5.12769
	Hydrophobic
	Pi-Alkyl
	:UNL1
	B:VAL90

	
	
	:UNL1 - B:LEU121
	5.47601
	Hydrophobic
	Pi-Alkyl
	:UNL1
	B:LEU121

	5JLC
	Voriconazole
	:UNL1:C - A:THR510:O
	3.4421
	Hydrogen Bond
	Carbon Hydrogen Bond
	:UNL1:C
	A:THR510:O

	
	
	A:PRO239:O - :UNL1:F
	3.47189
	Halogen
	Halogen (Fluorine)
	A:PRO239:O
	:UNL1:F

	
	
	:UNL1:N - :UNL1:F
	2.98654
	Halogen
	Halogen (Fluorine)
	:UNL1:N
	:UNL1:F

	
	
	A:LEU96:CD2 - :UNL1
	3.99347
	Hydrophobic
	Pi-Sigma
	A:LEU96:CD2
	:UNL1

	
	
	A:PHE242 - :UNL1
	4.59801
	Hydrophobic
	Pi-Pi Stacked
	A:PHE242
	:UNL1

	
	
	:UNL1:C - A:LEU96
	4.10336
	Hydrophobic
	Alkyl
	:UNL1:C
	A:LEU96

	
	
	A:TYR73 - :UNL1:C
	4.87302
	Hydrophobic
	Pi-Alkyl
	A:TYR73
	:UNL1:C

	
	
	:UNL1 - A:PRO239
	4.53763
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:PRO239

	
	
	:UNL1 - A:PRO239
	5.01002
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:PRO239

	
	Flucytosine
	A:ARG99:NE - :UNL1:O
	3.03844
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:ARG99:NE
	:UNL1:O

	
	
	:UNL1:H - A:ALA126:O
	2.04966
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:H
	A:ALA126:O

	
	
	A:HIS406:CD2 - :UNL1:F
	3.25088
	Hydrogen Bond
	Carbon Hydrogen Bond
	A:HIS406:CD2
	:UNL1:F

	
	
	:UNL1:N - A:HIS406
	4.96678
	Electrostatic
	Pi-Cation
	:UNL1:N
	A:HIS406

	
	Clotrimazole
	A:VAL312:N - :UNL1:CL
	3.17802
	Halogen
	Halogen (Cl, Br, I)
	A:VAL312:N
	:UNL1:CL

	
	
	A:ILE140:CG2 - :UNL1
	3.82892
	Hydrophobic
	Pi-Sigma
	A:ILE140:CG2
	:UNL1

	
	
	A:CYS472:SG - :UNL1
	5.53034
	Other
	Pi-Sulfur
	A:CYS472:SG
	:UNL1

	
	
	:UNL1 - A:ILE140
	4.71334
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ILE140

	
	
	:UNL1 - A:LEU148
	5.4905
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:LEU148

	
	
	:UNL1 - A:LYS152
	4.31303
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:LYS152

	
	
	:UNL1 - A:VAL155
	5.33962
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:VAL155

	
	
	:UNL1 - A:VAL312
	4.21244
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:VAL312

	
	
	:UNL1 - A:ILE473
	5.41261
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ILE473

	
	
	:UNL1 - A:LYS152
	5.04111
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:LYS152

	
	
	:UNL1 - A:ILE473
	5.01208
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ILE473

	
	5-butyl-2-pyridine carboxylic acid
	:UNL1:H - A:THR510:O
	2.47167
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:H
	A:THR510:O

	
	
	:UNL1:C - A:PHE242
	3.80129
	Hydrophobic
	Pi-Sigma
	:UNL1:C
	A:PHE242

	
	
	:UNL1:C - A:PHE385
	3.81561
	Hydrophobic
	Pi-Sigma
	:UNL1:C
	A:PHE385

	
	
	:UNL1:C - A:PHE385
	3.77652
	Hydrophobic
	Pi-Sigma
	:UNL1:C
	A:PHE385

	
	
	A:PHE385 - :UNL1
	5.47538
	Hydrophobic
	Pi-Pi Stacked
	A:PHE385
	:UNL1

	
	
	:UNL1:C - A:MET101
	5.22155
	Hydrophobic
	Alkyl
	:UNL1:C
	A:MET101

	
	
	A:PHE242 - :UNL1:C
	4.41119
	Hydrophobic
	Pi-Alkyl
	A:PHE242
	:UNL1:C

	
	
	A:PHE385 - :UNL1:C
	4.37966
	Hydrophobic
	Pi-Alkyl
	A:PHE385
	:UNL1:C

	
	
	:UNL1 - A:PRO239
	5.32411
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:PRO239

	5V5Z
	Voriconazole
	A:ARG381:NH1 - :UNL1:N
	3.09591
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:ARG381:NH1
	:UNL1:N

	
	
	A:ILE471:N - :UNL1:N
	3.26591
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:ILE471:N
	:UNL1:N

	
	
	A:CYS470:CA - :UNL1:N
	3.45839
	Hydrogen Bond
	Carbon Hydrogen Bond
	A:CYS470:CA
	:UNL1:N

	
	
	:UNL1:C - A:HIS468:O
	3.67385
	Hydrogen Bond
	Carbon Hydrogen Bond
	:UNL1:C
	A:HIS468:O

	
	
	:UNL1:C - A:ARG469:O
	3.68263
	Hydrogen Bond
	Carbon Hydrogen Bond
	:UNL1:C
	A:ARG469:O

	
	
	A:PHE463:O - :UNL1:F
	3.45728
	Halogen
	Halogen (Fluorine)
	A:PHE463:O
	:UNL1:F

	
	
	A:TYR118:OH - :UNL1
	4.17002
	Hydrogen Bond
	Pi-Donor Hydrogen Bond
	A:TYR118:OH
	:UNL1

	
	
	A:CYS470:SG - :UNL1
	3.78635
	Hydrogen Bond;Other
	Pi-Donor Hydrogen Bond;Pi-Sulfur
	A:CYS470:SG
	:UNL1

	
	
	A:CYS470:CA - :UNL1
	3.71001
	Hydrophobic
	Pi-Sigma
	A:CYS470:CA
	:UNL1

	
	
	A:TYR118 - :UNL1
	5.27641
	Hydrophobic
	Pi-Pi T-shaped
	A:TYR118
	:UNL1

	
	
	:UNL1:C - A:LEU376
	4.96711
	Hydrophobic
	Alkyl
	:UNL1:C
	A:LEU376

	
	
	:UNL1 - A:ILE379
	4.99588
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ILE379

	
	
	:UNL1 - A:ILE471
	5.08218
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ILE471

	
	
	:UNL1 - A:LEU376
	5.34091
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:LEU376

	
	Flucytosine
	A:HIS377:N - :UNL1:O
	3.08223
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:HIS377:N
	:UNL1:O

	
	
	A:SER378:N - :UNL1:O
	3.01221
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:SER378:N
	:UNL1:O

	
	
	:UNL1:H - A:MET508:O
	2.26656
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:H
	A:MET508:O

	
	
	:UNL1:H - A:MET508:O
	2.5831
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:H
	A:MET508:O

	
	Clotrimazole
	A:ILE304:N - :UNL1:CL
	3.15069
	Halogen
	Halogen (Cl, Br, I)
	A:ILE304:N
	:UNL1:CL

	
	
	A:ILE131:CG2 - :UNL1
	3.5807
	Hydrophobic
	Pi-Sigma
	A:ILE131:CG2
	:UNL1

	
	
	A:LEU300:CD1 - :UNL1
	3.87439
	Hydrophobic
	Pi-Sigma
	A:LEU300:CD1
	:UNL1

	
	
	A:CYS470:SG - :UNL1
	5.40459
	Other
	Pi-Sulfur
	A:CYS470:SG
	:UNL1

	
	
	:UNL1 - A:ILE131
	4.69856
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ILE131

	
	
	:UNL1 - A:LYS143
	4.48046
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:LYS143

	
	
	:UNL1 - A:ILE304
	4.40381
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ILE304

	
	
	:UNL1 - A:ILE471
	5.48794
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ILE471

	
	
	:UNL1 - A:LYS143
	5.27119
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:LYS143

	
	
	:UNL1 - A:ILE471
	5.1385
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ILE471

	
	5-butyl-2-pyridine carboxylic acid
	:UNL1:HXT - A:SER378:O
	2.10929
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:HXT
	A:SER378:O

	
	
	A:PHE380 - :UNL1
	5.72325
	Hydrophobic
	Pi-Pi T-shaped
	A:PHE380
	:UNL1

	
	
	A:TYR118 - :UNL1:C
	3.86047
	Hydrophobic
	Pi-Alkyl
	A:TYR118
	:UNL1:C

	
	
	A:TYR132 - :UNL1:C
	5.30368
	Hydrophobic
	Pi-Alkyl
	A:TYR132
	:UNL1:C

	
	
	:UNL1 - A:LEU376
	5.15493
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:LEU376

	6BYM
	Voriconazole
	B:THR125:OG1 - :UNL1:F
	2.89848
	Hydrogen Bond;Halogen
	Conventional Hydrogen Bond;Halogen (Fluorine)
	B:THR125:OG1
	:UNL1:F

	
	
	:UNL1:C - A:PRO201:O
	3.60571
	Hydrogen Bond
	Carbon Hydrogen Bond
	:UNL1:C
	A:PRO201:O

	
	
	:UNL1:N - :UNL1:F
	3.60808
	Halogen
	Halogen (Fluorine)
	:UNL1:N
	:UNL1:F

	
	
	:UNL1:C - B:LEU91
	3.63426
	Hydrophobic
	Alkyl
	:UNL1:C
	B:LEU91

	
	
	:UNL1:C - B:VAL128
	5.33792
	Hydrophobic
	Alkyl
	:UNL1:C
	B:VAL128

	
	
	:UNL1 - B:ALA169
	4.88742
	Hydrophobic
	Pi-Alkyl
	:UNL1
	B:ALA169

	
	
	:UNL1 - A:PRO201
	4.99734
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:PRO201

	
	
	:UNL1 - A:VAL202
	4.78606
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:VAL202

	
	
	:UNL1 - B:LYS89
	5.17622
	Hydrophobic
	Pi-Alkyl
	:UNL1
	B:LYS89

	
	
	:UNL1 - B:VAL128
	4.79086
	Hydrophobic
	Pi-Alkyl
	:UNL1
	B:VAL128

	
	Flucytosine
	:UNL1:N - A:ASP183:OD1
	4.85249
	Electrostatic
	Attractive Charge
	:UNL1:N
	A:ASP183:OD1

	
	
	:UNL1:N - B:GLU31:OE1
	4.65873
	Electrostatic
	Attractive Charge
	:UNL1:N
	B:GLU31:OE1

	
	
	A:SER187:OG - :UNL1:F
	3.17437
	Hydrogen Bond;Halogen
	Conventional Hydrogen Bond;Halogen (Fluorine)
	A:SER187:OG
	:UNL1:F

	
	
	A:ARG190:NH1 - :UNL1:N
	2.95859
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:ARG190:NH1
	:UNL1:N

	
	
	:UNL1:H - B:GLU31:O
	2.23243
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:H
	B:GLU31:O

	
	
	:UNL1:H - B:GLU31:O
	2.46495
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:H
	B:GLU31:O

	
	
	B:ARG30:CA - :UNL1:F
	3.0122
	Hydrogen Bond;Halogen
	Carbon Hydrogen Bond;Halogen (Fluorine)
	B:ARG30:CA
	:UNL1:F

	
	
	B:ARG30:CD - :UNL1:F
	3.34741
	Hydrogen Bond
	Carbon Hydrogen Bond
	B:ARG30:CD
	:UNL1:F

	
	
	B:ILE29:O - :UNL1:F
	3.08449
	Halogen
	Halogen (Fluorine)
	B:ILE29:O
	:UNL1:F

	
	Clotrimazole
	B:ASN34:ND2 - :UNL1:N
	2.91125
	Hydrogen Bond
	Conventional Hydrogen Bond
	B:ASN34:ND2
	:UNL1:N

	
	
	B:GLN146:N - :UNL1:N
	3.1595
	Hydrogen Bond
	Conventional Hydrogen Bond
	B:GLN146:N
	:UNL1:N

	
	
	B:ASN34:ND2 - :UNL1
	3.433
	Hydrogen Bond
	Pi-Donor Hydrogen Bond
	B:ASN34:ND2
	:UNL1

	
	
	A:VAL180:CG1 - :UNL1
	3.98505
	Hydrophobic
	Pi-Sigma
	A:VAL180:CG1
	:UNL1

	
	
	A:VAL180:CG2 - :UNL1
	3.81001
	Hydrophobic
	Pi-Sigma
	A:VAL180:CG2
	:UNL1

	
	
	B:HIS147 - :UNL1
	4.7734
	Hydrophobic
	Pi-Pi T-shaped
	B:HIS147
	:UNL1

	
	
	:UNL1 - A:VAL180
	5.41977
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:VAL180

	
	5-butyl-2-pyridine carboxylic acid
	B:THR123:OG1 - :UNL1:OXT
	2.872
	Hydrogen Bond
	Conventional Hydrogen Bond
	B:THR123:OG1
	:UNL1:OXT

	
	
	B:SER138:OG - :UNL1:OXT
	2.94827
	Hydrogen Bond
	Conventional Hydrogen Bond
	B:SER138:OG
	:UNL1:OXT

	
	
	:UNL1:H - B:GLN121:OE1
	2.7184
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:H
	B:GLN121:OE1

	
	
	B:CYS102:SG - :UNL1
	5.27724
	Other
	Pi-Sulfur
	B:CYS102:SG
	:UNL1

	
	
	:UNL1:C - B:LYS89
	4.72654
	Hydrophobic
	Alkyl
	:UNL1:C
	B:LYS89

	
	
	:UNL1:C - B:LEU91
	5.02508
	Hydrophobic
	Alkyl
	:UNL1:C
	B:LEU91

	
	
	:UNL1 - B:VAL136
	4.78582
	Hydrophobic
	Pi-Alkyl
	:UNL1
	B:VAL136

	5H2C
	Voriconazole
	A:GLN268:NE2 - :UNL1:F
	3.1357
	Hydrogen Bond;Halogen
	Conventional Hydrogen Bond;Halogen (Fluorine)
	A:GLN268:NE2
	:UNL1:F

	
	
	:UNL1:H - A:LEU217:O
	2.8605
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:H
	A:LEU217:O

	
	
	:UNL1:H - A:GLU218:O
	2.66708
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:H
	A:GLU218:O

	
	
	A:LEU217:O - :UNL1:F
	3.1876
	Halogen
	Halogen (Fluorine)
	A:LEU217:O
	:UNL1:F

	
	
	A:GLY220:O - :UNL1:F
	3.31114
	Halogen
	Halogen (Fluorine)
	A:GLY220:O
	:UNL1:F

	
	
	:UNL1:N - :UNL1:F
	2.97788
	Halogen
	Halogen (Fluorine)
	:UNL1:N
	:UNL1:F

	
	
	A:GLU267:OE2 - :UNL1
	3.89436
	Electrostatic
	Pi-Anion
	A:GLU267:OE2
	:UNL1

	
	
	:UNL1 - A:LEU217
	4.92279
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:LEU217

	
	
	:UNL1 - A:ALA264
	4.7136
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ALA264

	
	Flucytosine
	:UNL1:N - A:ASP118:OD1
	5.02959
	Electrostatic
	Attractive Charge
	:UNL1:N
	A:ASP118:OD1

	
	
	A:LYS150:NZ - :UNL1:O
	3.21234
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:LYS150:NZ
	:UNL1:O

	
	
	:UNL1:H - A:LEU117:O
	2.50356
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:H
	A:LEU117:O

	
	
	:UNL1:H - A:LYS150:O
	3.01001
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:H
	A:LYS150:O

	
	
	A:THR153:CB - :UNL1:O
	3.60299
	Hydrogen Bond
	Carbon Hydrogen Bond
	A:THR153:CB
	:UNL1:O

	
	Clotrimazole
	A:TYR154 - :UNL1
	4.92072
	Hydrophobic
	Pi-Pi T-shaped
	A:TYR154
	:UNL1

	
	
	:UNL1 - A:LYS150
	5.22688
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:LYS150

	
	5-butyl-2-pyridine carboxylic acid
	A:LYS150:NZ - :UNL1:OXT
	3.21518
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:LYS150:NZ
	H-Acceptor

	
	
	A:TYR154 - :UNL1
	5.37798
	Hydrophobic
	Pi-Pi T-shaped
	A:TYR154
	Pi-Orbitals

	
	
	A:TYR154 - :UNL1:C
	4.93895
	Hydrophobic
	Pi-Alkyl
	A:TYR154
	Alkyl

	8JZN
	Voriconazole
	A:HIS1654:ND1 - :UNL1:N
	3.37093
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:HIS1654:ND1
	:UNL1:N

	
	
	A:SER1738:OG - :UNL1:N
	3.23328
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:SER1738:OG
	:UNL1:N

	
	
	:UNL1:C - A:SER1738:O
	3.10242
	Hydrogen Bond
	Carbon Hydrogen Bond
	:UNL1:C
	A:SER1738:O

	
	
	:UNL1:C - A:GLN1683:OE1
	3.73789
	Hydrogen Bond
	Carbon Hydrogen Bond
	:UNL1:C
	A:GLN1683:OE1

	
	
	A:HIS1654:C - :UNL1:F
	3.60629
	Halogen
	Halogen (Fluorine)
	A:HIS1654:C
	:UNL1:F

	
	
	A:ALA1741:O - :UNL1:F
	3.11328
	Halogen
	Halogen (Fluorine)
	A:ALA1741:O
	:UNL1:F

	
	
	A:HIS1654 - :UNL1
	3.93851
	Hydrophobic
	Pi-Pi Stacked
	A:HIS1654
	:UNL1

	
	
	A:PHE1658 - :UNL1
	4.74479
	Hydrophobic
	Pi-Pi Stacked
	A:PHE1658
	:UNL1

	
	
	:UNL1:C - A:ILE1680
	4.47425
	Hydrophobic
	Alkyl
	:UNL1:C
	A:ILE1680

	
	
	:UNL1 - A:ILE1680
	5.46834
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ILE1680

	
	
	:UNL1 - A:ALA1741
	5.06064
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ALA1741

	
	
	:UNL1 - A:ALA1742
	4.31401
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ALA1742

	
	
	:UNL1 - A:VAL1676
	4.94083
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:VAL1676

	
	
	:UNL1 - A:ILE1655
	5.12133
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ILE1655

	
	
	:UNL1 - A:VAL1745
	4.78374
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:VAL1745

	
	Flucytosine
	:UNL1:N - A:ASP392:OD2
	5.55222
	Electrostatic
	Attractive Charge
	:UNL1:N
	A:ASP392:OD2

	
	
	:UNL1:N - A:GLU441:OE2
	2.91568
	Electrostatic
	Attractive Charge
	:UNL1:N
	A:GLU441:OE2

	
	
	A:LYS437:NZ - :UNL1:F
	3.34498
	Hydrogen Bond;Halogen
	Conventional Hydrogen Bond;Halogen (Fluorine)
	A:LYS437:NZ
	:UNL1:F

	
	
	A:ARG1273:N - :UNL1:O
	2.9986
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:ARG1273:N
	:UNL1:O

	
	
	:UNL1:H - A:GLU441:OE2
	2.73734
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:H
	A:GLU441:OE2

	
	Clotrimazole
	A:VAL1749:CG2 - :UNL1
	3.78023
	Hydrophobic
	Pi-Sigma
	A:VAL1749:CG2
	:UNL1

	
	
	A:PHE1658 - :UNL1
	4.04445
	Hydrophobic
	Pi-Pi Stacked
	A:PHE1658
	:UNL1

	
	
	A:PHE1658 - :UNL1
	4.60387
	Hydrophobic
	Pi-Pi T-shaped
	A:PHE1658
	:UNL1

	
	
	:UNL1 - A:ILE1655
	5.09361
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ILE1655

	
	
	:UNL1 - A:VAL1745
	5.12969
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:VAL1745

	
	
	:UNL1 - A:LEU1458
	5.07588
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:LEU1458

	
	
	:UNL1 - A:VAL1749
	5.44149
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:VAL1749

	
	5-butyl-2-pyridine carboxylic acid
	A:HIS1654:ND1 - :UNL1:N
	2.90448
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:HIS1654:ND1
	:UNL1:N

	
	
	A:HIS1654:ND1 - :UNL1:O
	3.11813
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:HIS1654:ND1
	:UNL1:O

	
	
	A:GLN1683:NE2 - :UNL1:O
	2.98779
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:GLN1683:NE2
	:UNL1:O

	
	
	:UNL1:HXT - A:CYS1605:O
	2.48767
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:HXT
	A:CYS1605:O

	
	
	:UNL1:C - A:ILE1655
	4.10137
	Hydrophobic
	Alkyl
	:UNL1:C
	A:ILE1655

	
	
	:UNL1:C - A:VAL1745
	4.66087
	Hydrophobic
	Alkyl
	:UNL1:C
	A:VAL1745

	
	
	A:PHE1658 - :UNL1:C
	4.74909
	Hydrophobic
	Pi-Alkyl
	A:PHE1658
	:UNL1:C

	
	
	:UNL1 - A:VAL1676
	5.13135
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:VAL1676

	1NMT
	Voriconazole
	B:TYR107:OH - :UNL1:F
	3.61587
	Hydrogen Bond;Halogen
	Conventional Hydrogen Bond;Halogen (Fluorine)
	B:TYR107:OH
	:UNL1:F

	
	
	B:PHE176:N - :UNL1:F
	3.64672
	Hydrogen Bond;Halogen
	Conventional Hydrogen Bond;Halogen (Fluorine)
	B:PHE176:N
	:UNL1:F

	
	
	B:TYR225:OH - :UNL1:N
	3.08658
	Hydrogen Bond
	Conventional Hydrogen Bond
	B:TYR225:OH
	:UNL1:N

	
	
	B:TYR225:OH - :UNL1:N
	2.99624
	Hydrogen Bond
	Conventional Hydrogen Bond
	B:TYR225:OH
	:UNL1:N

	
	
	B:TYR354:OH - :UNL1:N
	2.95203
	Hydrogen Bond
	Conventional Hydrogen Bond
	B:TYR354:OH
	:UNL1:N

	
	
	:UNL1:C - B:LEU451:O
	3.31646
	Hydrogen Bond
	Carbon Hydrogen Bond
	:UNL1:C
	B:LEU451:O

	
	
	B:GLU109:OE1 - :UNL1:F
	3.63191
	Halogen
	Halogen (Fluorine)
	B:GLU109:OE1
	:UNL1:F

	
	
	B:ASN175:CG - :UNL1:F
	3.46515
	Halogen
	Halogen (Fluorine)
	B:ASN175:CG
	:UNL1:F

	
	
	B:THR211:O - :UNL1:F
	3.30183
	Halogen
	Halogen (Fluorine)
	B:THR211:O
	:UNL1:F

	
	
	:UNL1:N - :UNL1:F
	3.28189
	Halogen
	Halogen (Fluorine)
	:UNL1:N
	:UNL1:F

	
	
	B:GLU109:OE1 - :UNL1
	3.55413
	Electrostatic
	Pi-Anion
	B:GLU109:OE1
	:UNL1

	
	
	B:GLU109:OE2 - :UNL1
	3.99424
	Electrostatic
	Pi-Anion
	B:GLU109:OE2
	:UNL1

	
	
	B:TYR107:OH - :UNL1
	3.57947
	Hydrogen Bond
	Pi-Donor Hydrogen Bond
	B:TYR107:OH
	:UNL1

	
	
	B:GLY212:CA - :UNL1
	3.76369
	Hydrophobic
	Pi-Sigma
	B:GLY212:CA
	:UNL1

	
	
	B:TYR107 - :UNL1
	5.79743
	Hydrophobic
	Pi-Pi T-shaped
	B:TYR107
	:UNL1

	
	
	B:PHE176 - :UNL1
	5.47987
	Hydrophobic
	Pi-Pi T-shaped
	B:PHE176
	:UNL1

	
	
	:UNL1:C - B:LEU415
	4.19529
	Hydrophobic
	Alkyl
	:UNL1:C
	B:LEU415

	
	
	:UNL1 - B:LEU415
	5.14084
	Hydrophobic
	Pi-Alkyl
	:UNL1
	B:LEU415

	
	Flucytosine
	A:ARG423:NH1 - :UNL1:O
	3.01819
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:ARG423:NH1
	:UNL1:O

	
	
	A:ARG423:NH2 - :UNL1:O
	3.25829
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:ARG423:NH2
	:UNL1:O

	
	
	B:LYS161:NZ - :UNL1:N
	3.26418
	Hydrogen Bond
	Conventional Hydrogen Bond
	B:LYS161:NZ
	:UNL1:N

	
	
	B:LYS161:NZ - :UNL1:O
	3.15584
	Hydrogen Bond
	Conventional Hydrogen Bond
	B:LYS161:NZ
	:UNL1:O

	
	
	B:ASN166:ND2 - :UNL1:O
	3.05476
	Hydrogen Bond
	Conventional Hydrogen Bond
	B:ASN166:ND2
	:UNL1:O

	
	
	:UNL1:H - A:THR218:OG1
	2.09128
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:H
	A:THR218:OG1

	
	Clotrimazole
	A:LYS194:NZ - :UNL1
	3.69442
	Hydrogen Bond;Electrostatic
	Pi-Cation;Pi-Donor Hydrogen Bond
	A:LYS194:NZ
	:UNL1

	
	
	:UNL1 - A:LEU77
	4.73741
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:LEU77

	
	
	:UNL1 - A:VAL191
	4.98692
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:VAL191

	
	
	:UNL1 - A:LYS194
	4.31242
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:LYS194

	
	
	:UNL1 - A:PRO190
	4.79434
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:PRO190

	
	
	:UNL1 - A:LYS194
	5.36936
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:LYS194

	
	
	:UNL1 - A:PRO190
	5.44912
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:PRO190

	
	
	:UNL1 - A:VAL191
	4.53822
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:VAL191

	
	
	:UNL1 - B:ILE169
	5.12122
	Hydrophobic
	Pi-Alkyl
	:UNL1
	B:ILE169

	
	5-butyl-2-pyridine carboxylic acid
	A:ARG423:NH1 - :UNL1:N
	3.09502
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:ARG423:NH1
	:UNL1:N

	
	
	A:ARG423:NH1 - :UNL1:O
	3.02223
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:ARG423:NH1
	:UNL1:O

	
	
	A:ARG423:CD - :UNL1:O
	3.70015
	Hydrogen Bond
	Carbon Hydrogen Bond
	A:ARG423:CD
	:UNL1:O

	
	
	A:THR218:OG1 - :UNL1
	3.72086
	Hydrogen Bond
	Pi-Donor Hydrogen Bond
	A:THR218:OG1
	:UNL1

	
	
	:UNL1:C - A:LEU216
	3.79664
	Hydrophobic
	Alkyl
	:UNL1:C
	A:LEU216

	
	
	:UNL1:C - A:PRO217
	4.59734
	Hydrophobic
	Alkyl
	:UNL1:C
	A:PRO217

	5JPE
	Voriconazole
	B:TRP381:NE1 - :UNL1:F
	3.11892
	Hydrogen Bond;Halogen
	Conventional Hydrogen Bond;Halogen (Fluorine)
	B:TRP381:NE1
	:UNL1:F

	
	
	B:PRO343:O - :UNL1:F
	3.04945
	Halogen
	Halogen (Fluorine)
	B:PRO343:O
	:UNL1:F

	
	
	B:LEU345:O - :UNL1:F
	2.94998
	Halogen
	Halogen (Fluorine)
	B:LEU345:O
	:UNL1:F

	
	
	B:ALA396:O - :UNL1:F
	3.3533
	Halogen
	Halogen (Fluorine)
	B:ALA396:O
	:UNL1:F

	
	
	B:GLU380:OE1 - :UNL1
	4.98043
	Electrostatic
	Pi-Anion
	B:GLU380:OE1
	:UNL1

	
	
	:UNL1 - B:LYS399
	3.96737
	Hydrophobic
	Pi-Alkyl
	:UNL1
	B:LYS399

	
	
	:UNL1 - B:LYS403
	4.60995
	Hydrophobic
	Pi-Alkyl
	:UNL1
	B:LYS403

	
	
	:UNL1 - B:ALA396
	5.36368
	Hydrophobic
	Pi-Alkyl
	:UNL1
	B:ALA396

	
	
	:UNL1 - B:LYS399
	5.4049
	Hydrophobic
	Pi-Alkyl
	:UNL1
	B:LYS399

	
	Flucytosine
	:UNL1:N - A:ASP303:OD2
	3.06368
	Electrostatic
	Attractive Charge
	:UNL1:N
	A:ASP303:OD2

	
	
	A:ARG307:NH1 - :UNL1:N
	2.98776
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:ARG307:NH1
	:UNL1:N

	
	
	A:ARG307:NH2 - :UNL1:F
	3.59589
	Hydrogen Bond;Halogen
	Conventional Hydrogen Bond;Halogen (Fluorine)
	A:ARG307:NH2
	:UNL1:F

	
	
	B:SER389:N - :UNL1:N
	3.16984
	Hydrogen Bond
	Conventional Hydrogen Bond
	B:SER389:N
	:UNL1:N

	
	
	B:SER389:N - :UNL1:O
	3.08792
	Hydrogen Bond
	Conventional Hydrogen Bond
	B:SER389:N
	:UNL1:O

	
	
	:UNL1:H - B:GLY387:O
	2.96442
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:H
	B:GLY387:O

	
	
	:UNL1:H - A:GLY300:O
	2.14215
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:H
	A:GLY300:O

	
	Clotrimazole
	:UNL1:C - B:ASP303:OD2
	3.48231
	Hydrogen Bond
	Carbon Hydrogen Bond
	:UNL1:C
	B:ASP303:OD2

	
	
	B:ASP303:OD1 - :UNL1
	3.64521
	Electrostatic
	Pi-Anion
	B:ASP303:OD1
	:UNL1

	
	
	A:TYR390:OH - :UNL1
	4.17501
	Hydrogen Bond
	Pi-Donor Hydrogen Bond
	A:TYR390:OH
	:UNL1

	
	5-butyl-2-pyridine carboxylic acid
	A:TYR437:OH - :UNL1:OXT
	3.19414
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:TYR437:OH
	:UNL1:OXT

	
	
	:UNL1:H - A:ASP257:OD2
	2.36985
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:H
	A:ASP257:OD2

	
	
	:UNL1:H - A:ASN289:OD1
	2.97339
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:H
	A:ASN289:OD1

	
	
	:UNL1:C - A:VAL415
	4.62094
	Hydrophobic
	Alkyl
	:UNL1:C
	A:VAL415

	
	
	A:TYR437 - :UNL1:C
	5.233
	Hydrophobic
	Pi-Alkyl
	A:TYR437
	:UNL1:C

	
	
	A:PHE441 - :UNL1:C
	4.51438
	Hydrophobic
	Pi-Alkyl
	A:PHE441
	:UNL1:C

	Q9UR36
	Voriconazole
	A:TYR132:OH - :UNL1:N
	3.19435
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:TYR132:OH
	:UNL1:N

	
	
	A:LYS143:NZ - :UNL1:F
	3.12949
	Hydrogen Bond;Halogen
	Conventional Hydrogen Bond;Halogen (Fluorine)
	A:LYS143:NZ
	:UNL1:F

	
	
	A:HIS468:ND1 - :UNL1:F
	3.32468
	Hydrogen Bond;Halogen
	Conventional Hydrogen Bond;Halogen (Fluorine)
	A:HIS468:ND1
	:UNL1:F

	
	
	A:HIS468:CA - :UNL1:F
	3.2022
	Hydrogen Bond;Halogen
	Carbon Hydrogen Bond;Halogen (Fluorine)
	A:HIS468:CA
	:UNL1:F

	
	
	:UNL1:C - A:ILE304:O
	3.41276
	Hydrogen Bond
	Carbon Hydrogen Bond
	:UNL1:C
	A:ILE304:O

	
	
	A:HIS468:O - :UNL1:F
	3.57907
	Halogen
	Halogen (Fluorine)
	A:HIS468:O
	:UNL1:F

	
	
	A:TYR132:OH - :UNL1
	3.79272
	Hydrogen Bond
	Pi-Donor Hydrogen Bond
	A:TYR132:OH
	:UNL1

	
	
	A:ILE304:CA - :UNL1
	3.97011
	Hydrophobic
	Pi-Sigma
	A:ILE304:CA
	:UNL1

	
	
	:UNL1 - A:LEU139
	5.17369
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:LEU139

	
	
	:UNL1 - A:LYS143
	5.39489
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:LYS143

	
	Flucytosine
	A:ARG469:NE - :UNL1:N
	3.26052
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:ARG469:NE
	:UNL1:N

	
	
	A:ARG469:NE - :UNL1:O
	3.17977
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:ARG469:NE
	:UNL1:O

	
	
	A:ARG469:NH2 - :UNL1:N
	3.1686
	Hydrogen Bond
	Conventional Hydrogen Bond
	A:ARG469:NH2
	:UNL1:N

	
	
	:UNL1:H - A:SER458:OG
	2.57818
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:H
	A:SER458:OG

	
	
	:UNL1:H - A:TYR460:O
	2.01643
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:H
	A:TYR460:O

	
	
	:UNL1:H - A:SER436:O
	2.39546
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:H
	A:SER436:O

	
	
	A:LEU461:CA - :UNL1:F
	3.50896
	Hydrogen Bond;Halogen
	Carbon Hydrogen Bond;Halogen (Fluorine)
	A:LEU461:CA
	:UNL1:F

	
	
	A:PRO462:CD - :UNL1:F
	3.14088
	Hydrogen Bond
	Carbon Hydrogen Bond
	A:PRO462:CD
	:UNL1:F

	
	
	A:TYR460:O - :UNL1:F
	3.07011
	Halogen
	Halogen (Fluorine)
	A:TYR460:O
	:UNL1:F

	
	Clotrimazole
	:UNL1:C - A:HIS468:O
	3.37023
	Hydrogen Bond
	Carbon Hydrogen Bond
	:UNL1:C
	A:HIS468:O

	
	
	:UNL1 - A:ILE304
	5.29598
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ILE304

	
	
	:UNL1 - A:CYS470
	5.42999
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:CYS470

	
	
	:UNL1 - A:ILE131
	4.42267
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ILE131

	
	
	:UNL1 - A:ILE131
	5.08698
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ILE131

	
	
	:UNL1 - A:LYS143
	4.39401
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:LYS143

	
	
	:UNL1 - A:ALA146
	5.05526
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ALA146

	
	
	:UNL1 - A:ILE304
	5.13457
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ILE304

	
	
	:UNL1 - A:ILE471
	5.03573
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ILE471

	
	
	:UNL1 - A:LYS143
	5.31106
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:LYS143

	
	
	:UNL1 - A:CYS470
	4.89032
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:CYS470

	
	
	:UNL1 - A:ILE471
	5.11586
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:ILE471

	
	5-butyl-2-pyridine carboxylic acid
	:UNL1:H - A:SER378:O
	1.87222
	Hydrogen Bond
	Conventional Hydrogen Bond
	:UNL1:H
	A:SER378:O

	
	
	A:PHE380 - :UNL1
	5.13023
	Hydrophobic
	Pi-Pi T-shaped
	A:PHE380
	:UNL1

	
	
	:UNL1 - A:LEU87
	4.84387
	Hydrophobic
	Alkyl
	:UNL1
	A:LEU87

	
	
	:UNL1:C - A:LEU88
	4.92893
	Hydrophobic
	Alkyl
	:UNL1:C
	A:LEU88

	
	
	A:PHE233 - :UNL1
	4.55532
	Hydrophobic
	Pi-Alkyl
	A:PHE233
	:UNL1

	
	
	A:PHE233 - :UNL1:C
	4.95357
	Hydrophobic
	Pi-Alkyl
	A:PHE233
	:UNL1:C

	
	
	:UNL1 - A:PRO230
	5.0823
	Hydrophobic
	Pi-Alkyl
	:UNL1
	A:PRO230





Table S4: Pro-Tox III and ADMET toxicity prediction reports.
	Pro-Tox II toxicity prediction

	Classification
	Target
	Prediction
	Probability

	Organ toxicity
	Hepatotoxicity
	Toxic
	0.54

	
	Neurotoxicity
	Non-Toxic
	0.66

	
	Nephrotoxicity
	Non-Toxic
	0.53

	
	Respiratory toxicity
	Toxic
	0.52

	
	Cardiotoxicity
	Non-Toxic
	0.64

	Toxicity endpoints
	Carcinogenicity
	Non-toxic
	0.76

	
	Immunotoxicity
	Non-toxic
	0.98

	
	Mutagenicity
	Non-toxic
	0.87

	
	Cytotoxicity
	Non-toxic
	0.79

	Nuclear receptor signalling pathways
	Aryl hydrocarbon Receptor (Ah)
	Non-toxic
	0.99

	
	Androgen Receptor (AR)
	Non-toxic
	0.99

	
	Androgen Receptor Ligand Binding Domain (AR-LBD)
	Non-toxic
	1

	
	Aromatase
	Non-toxic
	0.99

	
	Estrogen Receptor Alpha (ER)
	Non-toxic
	0.88

	
	Estrogen Receptor Ligand Binding Domain (ER-LBD)
	Non-toxic
	0.99

	
	Peroxisome Proliferator Activated Receptor Gamma (PPAR-Gamma)
	Non-toxic
	0.99

	Stress response pathways
	Nuclear factor (erythoid-derived 2)-like 2/antioxidant responsive element (nrf2/ARE)
	Non-toxic
	0.98

	
	Heat shock factor response element (HSE)
	Non-toxic
	0.98

	
	Mitochondrial Membrane Potential (MMP)
	Non-toxic
	0.99

	
	Phosphoprotein (Tumor Supressor) p53
	Non-toxic
	1

	
	ATPase family AAA domain-containing protein 5 (ATAD5)
	Non-toxic
	0.98

	ADMET toxicity prediction

	Absorption
	Blood-Brain Barrier
	Absorptive
	0.9547

	
	Human Intestinal Absorption
	Absorptive
	0.9951

	
	Caco-2 Permeability
	Absorptive
	0.7789

	
	P-glycoprotein Substrate
	Non-substrate
	0.6758

	
	P-glycoprotein Inhibitor
	Non-inhibitor
	0.9881

	
	
	Non-inhibitor
	0.9892

	
	Renal Organic Cation Transporter
	Non-inhibitor
	0.8904

	Distribution
	Subcellular localization
	Plasma membrane
	0.4770

	Toxicity
	Human Ether-a-go-go-Related Gene Inhibition
	Weak inhibitor
	0.9546

	
	
	Non-inhibitor
	0.9810

	
	AMES Toxicity
	Non-toxic
	0.9723

	
	Biodegradation
	Readily biodegradable
	0.7581
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