S1. Representing 2D structures of selected compounds

Compounds PubChem ID 2D Structure
DB01263 (Control Drug) Posaconazole 468595
Lupeol 259846
Nyctanthic_acid 12313631
beta-Amyrin 73145 :
Apigenin 5280443




S2. In silico screening of natural compounds from Nyctanthes arbor-tristis posaconazole(DB01263) control drug and the crystal structure of sterol 14-alpha demethylase (CYPS51), from the pathogenic

yeast Candida albicans (PDB:5FSA), Aspergillus fumigatus protein farnesyltransferase (PDB: 4LNG) the crystal structure of lanosterol 14-alpha demethylase (PDB:5SEQB), and the structure of fungal
chitinase from Aspergillus fumigatus (PDB:2XUC)).

Binding Complex Binding Complex Binding Complex Binding
Complex Affinity Affinity Affinity Affinity

Sfsa_lupeol 115 4Ing_beta-Amyrin -9.0 Seqb_ DBO01263 (Control Drug) -11.8 2xuc_Apigenin -8.4
Sfsa Nyctanthic acid 103 4Ing_lupeol -8.5 Seqb_lupeol -10.3 2xuc_Quercetin -8.4
Sfsa_beta-Amyrin 98 4lng_ DB01263 (Control Drug) -8.5 Seqb_beta-Sitosterol -10 2xuc_Kaemferol -8.2
Sfsa arbortristoside-D 96 4Ing Nyctanthic_acid -8.2 Seqb_arborside-A 9.9 2xuc_nicotiflorin -8.1
Sfsa nicotiflorin 95 4lng_Arbortristoside-E -8.1 Seqb_beta-Amyrin 9.9 2xuc_Arbortristoside-E -8.0
Sfsa Arbortristoside-E 94 4Ing_beta-Sitosterol -8.0 Seqb_Nyctanthic_acid -9.7 2xuc_astragalin -7.9
. 4Ing_Arborside-B -1.9 Seqb_Arbortristoside-E -9.6 2xuc_Arbortristoside-B -1.5

Sfsa_b-sitosterozl -9.4 — - -
Sfsa beta-Sitosterol 94 4Ing_nicotiflorin -7.9 Seqb_nicotiflorin -9.6 2xuc_Arbortristoside-C -7.4
Sfsa Arbortristoside-C 92 4lng_Arbortristoside-B -7.8 Seqb_Arbortristoside-C 9.3 2xuc_arborside-A -7.4
Sfsa Arbortristoside-B 91 4Ing_Arbortristoside-C -7.8 Seqb_arbortristoside-D -9.1 2xuc_Arborside-B -1.3
. 4Ing_arborside-A -1.8 Seqb_Arborside-B -9 2xuc_Arborside-C -7.3

5fsa_Quercetin -9

Sfsa Arborside-C 89 4Ing_arbortristoside-D -7.6 Seqb_Arborside-C -8.9 2xuc_arbortristoside-D -7.3
Sfsa arborside-A 89 41ng_Arborside-C -7.4 Seqb_astragalin -8.9 2xuc_beta-Sitosterol -7.2
4Ing_Kaemferol -7.4 Seqb_Arbortristoside-B -8.7 2xuc_ DB01263 (Control -1.2

S5fsa_astragalin -8.9 Drug)
5fsa DB01263 (Control Drug) 87 4lng_Apigenin -7.2 Seqb_Apigenin -8.2 2xuc_6beta-Hydroxyloganin -6.8



https://www.rcsb.org/search?q=rcsb_entity_source_organism.taxonomy_lineage.name:Aspergillus%20fumigatus

S3. Showing ligand efficiency data for the selected compounds during their interaction with receptors.

Complex Delta G kcal/mol No. of heavy Atoms Ligand Efficacy
(kcal/mol/atom)
Lupeol-5fsa -11.5 31 -0.37
Nyctanthic acid-5fsa -10.3 32 -0.32
Beta-amyrin-5fsa -9.8 31 -0.31
DB01263-5fsa (Control) -8.7 51 -0.17
Beta-amyrin-4lng -9.0 31 -0.29
DB01263-4Ing (control) -8.5 51 -0.16
Lupeol-5eqb -10.3 31 -0.33
DB01263-5eqb (control) -11.8 51 -0.23
Apigenin-2xuc -8.4 20 -0.42
DB01263-2xuc -7.2 51 -0.14
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S4. Figure: 3D visualization of active site binding of selected compounds and SFSA. The left side magnified picture of the binding pocket of SFSA
molecules. The interacting compounds beta-amyrin (olive), DB01263 (red), lupeol (green), and nyctanthic acid (maroon) and important amino
acid residues in the binding pocket are shown in the right side.



S5. ADME prediction from SwissADME (GI=Gastro intestinal, BBB=Blood Brain Barrier, Pgp=P glycoprotein, CYP=Cytochrome, log Kp= skin permeation)

GI absorption BBB permeant Pgp substrate CYP1A2 CYP2C19 CYP2C9 CYP2D6 CYP3A4 log Kp (cm/s)
inhibitor inhibitor inhibitor inhibitor inhibitor
Compounds
negative the log K, the
less skin permeant the
molecule
DB01263 (Control
Drug) High No Yes Yes Yes Yes Yes Yes -7.32
Lupeol Low No No No No No No No -1.9
Nyctanthic_acid Low No No No No Yes No No -2.45
beta-Amyrin Low No No No No No No No -2.41
High No No Yes No No Yes Yes -5.80
Apigenin
S6. Drug-likeness prediction from SwissADME server (MW=Molecular Weight, TPSA= total polar surface area, Consensus Log P= average of all predicted Log Po/w
MW Rotatable H-bond H-bond | TPSA Lipinski Ghose Veber Egan Muegge Bioavailability Synthetic
Compounds (g/mol) bonds acceptors | donors (A») violations violations violations violations violations Score Accessibility
normalized
between 1
MW (easy
between no more TPSA synthesis) and
150 and than 9 between 10 (very
500 g/mo | rotatable 20 and difficult
1 bonds 130 A? not less than 0.25 | synthesis)
DB01263
(Control Drug) 700.78 12 9 1 115.7 2 3 1 0 1 0.17 6.02
Lupeol 426.72 1 1 1 20.23 1 3 0 1 2 0.55 5.49
Nyctanthic_acid 440.7 4 2 1 37.3 1 3 0 1 1 0.85 5.73
beta-Amyrin 426.72 0 1 1 20.23 1 3 0 1 2 0.55 6.04
270.24 1 5 3 90.90 0 0 0 0 0 0.55 2.96
Apigenin




S7: toxicity prediction. Data obtained from pkCSM server
Oral Rat Oral Rat
Acute Chronic
Max. tolerated dose hERG I hERG II Toxicity Toxicity T. pyriformis Minnow
AMES toxicity | (Human) inhibitor inhibitor (LD50) (LOAEL) Hepatotoxicity Skin sensitisation | toxicity toxicity
Positive <=0.477 Log LC50< -
Standard cut-off mutagenic log(mg/kg/day) lowest >-0.5 log ug/L 0.3
DB01263 (Control
Drug) No 0.682 No Yes 3.076 0.198 Yes No 0.285 -3.711
Lupeol No -0.502 No Yes 2.563 0.89 No No 0.316 -1.696
Nyctanthic acid No -0.072 No No 2.503 2.516 Yes No 0.292 -1.688
beta-Amyrin No -0.56 No Yes 2478 0.873 No No 0.383 -1.345
No 0.328 No No 245 2.298 No No 0.38 2432

Apigenin




S8. Data of Poisson Boltzmann complex energy components calculation with + SEM (Standard deviation error of the mean) of complexes. WhereAVdwaals= Van der Waals energy, AEEL=
Electrostatic molecular energy, AEPB= Polar contribution to the solvation energy, AENPOLAR= Nonpolar contribution of repulsive solute-solvent interactions to the solvation energy,

AEDISPER= Nonpolar contribution of attractive solute-solvent interactions to the solvation energy, AG Gas=Total gas phase molecular energy, AG Solv= Total solvation energy, and AG Total

=Total binding energy.

Complex AVdwaals AEEL AEPB AENPOLAR AEDISPER  AGGas AGSolv AGTotal
Lupeol-5fsa -3516.53 -29236.99 -(:6;8938‘;()) 111.40 0.00 -2837.99 -6472.01 -9309.00
p (x£14.50) (£51.34) ’ (+49.82) (£0.0) (£39.20) (£39.20) (£16.15)
Nyctanthic -3496.05 -29229.91 -6673.27 111.74 0.00 -2771.29 -6561.54 -9332.83
acid-5fsa (x£16.47) (£70.60) (£70.26) (x0.91) (£0.0) (£70.57) (£69.38) (£17.54)
Beta-amyrin-  -3505.29 -29318.03 -6616.60 111.48 0.00 -2883.65 -6505.12 -9388.77
5fsa (x14.10) (£42.27) (x40.86) (£0.95) (£0.00) (x37.57) (£39.93) (£12.60)
DB01263-5fsa  -3539.68 -29329.69 -6566.63 112.37 0.00 -2924.00 -6454.26 -9378.26
Control (£23.90) (£21.83) (£30.02) (£1.43) (£0.00) (#43.11) (£28.97) (£23.37)
Beta-amyrin-  -3197.03 -26827.71 _(5i699 gf)g 96.62 0.00 _(i61210921§ -5594.06 -7214.29

4Ing (£3.78) (£10.61) ' (£0.11) (£0.00) ' (£9.21) x7.91)
DB01263-4lng  -3216.62 _(2i61669 12'3)7 -5877.54 97.96 0.00 _(5126121; -5779.58 -7125.83

control (#4.57) ) (£14.08) (x0.11) (£0.00) ) (x14.01) (#9.32)
-3829.89 -32883.07 -5741.76 128.11 0.00 -4480.15 -5613.66  -10093.81

Lupeol-Seqb  (+3.15)  I819)  Lyu30)  (0.14)  (2000)  (£17.80)  (£1430)  (£9.67)

-3747.49 -32802.43 -5808.12

DB01263-5eqb 134.80 0.00 455478 -567333  -10153.05
control #4.02) @O EI0ID) s (2000)  @1621)  (210.11)  (£9.33)
218512 -17562.72 286701 611457  -3247.56

Apigenin-2xuc  (+6.06) (8.41) (illg“z‘g (i?)'ﬁ?) ( i%%%) *750)  (£1220)  (+13.93)
25151 oo 6309.22 67.32 0.00 304920 624189 o

DB01263-2xuc  (+14.15) (£30.54) (+0.49) (£64.45)  (£30.05)

(+£33.87) (+0.00) (+36.31)




S9. Data of MMPBSA-based free energy calculation components with + SEM (Standard deviation error of the mean) of ligand-receptor of complexes.

Complex AVdwaals AEEL AEPB AENPOLAR AEDISPER AGGas AGSolv  AGTotal
Luconsfea 2912 434 2333 490 0.00 4478 1843 2635
p ®1.03)  (077)  (£1.10) (£0.03) (£0.00)  (£048) (:L11)  (£0.74)
Nyetanthic acid-_y_ oo 20" 2251 41.62 35.04 0.00 6826 3657 -31.69
Sfsa TETH 084 (1.36) (£0.04) (£0.00)  (£036)  (£1.36)  (£1.57)
Beta-amyrin- 4591 024 23.20 35.00 0.00 4667 1820 2847
Sfsa (£048)  (x0.87)  (£0.52) (£0.03) (£0.00)  (£0.77)  (£0.54)  (£0.58)
DB012635fsa _ -79.07 57.09 131.29 752 0.00 13616 12372 -12.45
control @171)  (£3.44)  (£3.50) (0.09) (£0.00)  (£4.12)  (£3.54)  (+4.93)
Beta-amyrin-  -40.74 -430 -19.29 407 0.00 (fgff’) 1522 -2981
4Ing £028)  (£032)  (£0.24) (0.01) (£0.00) : (£023)  (£038)
DB01263-4lng  -21.80 11591 -101.00 (;20'%75) 0.00 (i‘l‘éi) _(336%; -9.56
control (£0.36) (£1.18) (x1.63) ’ (£0.00) ’ ) (£0.50)
26.78 501
-49.90 -0.57 0.00 5046 2176 -28.70
Lupeol-Seqb 554 @031y 04 (£0.01) (£0.00)  (£039)  (2043)  (£0.44)
DB01263-5eqb  -69.90 107.61 14631 (;Z)"(‘é) 0.00 -177.51 (ffﬁ) (fg'ff)
control (£036)  (x0.86)  (£1.05) : (£0.00)  (:0.94) : :
1437 20.18 2791 2943
o -13.54 175 0.00 18.44
Apigenin-2xuc (£0.40) (£0.58) (£0.82) (£0.05) (£0.00) (£0.92) (£0.77) (£0.36)
240,99 244.08 464
217.52 0.00 203.00  -222.16  -19.07
DB01263-2xuc  (£0.82) E163) 1 68) (20.03) (£0.00)  (£191) (+1.68)  (£0.43)




(b) Energetic Components

Energetic Components
(a) Prot-Lig-CHARMM | Norma 1| P8 | Delta | TOTAL Prot-Lig-CHARMM | Normal | PB | Delta | TOTAL

frames
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(c) (d)
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S10. Molecular Mechanics Poisson—Boltzmann Surface Area (MMPBSA) binding free energy analysis over a 500 ns molecular dynamics (MD)
simulation. The total binding energy fluctuations are represented in black, with the moving average shown in red. (A) Beta-amyrin-5fsa, (B)
Control (DB01263)-5fsa, (C) Lupeol-5fsa, and (D) Nyctanthic acid-5fsa. The energy values (kcal/mol) indicate the stability and affinity of
ligand binding throughout the simulation.
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S11. 2D representation of Sample-Averaged Measurement (SAM) analysis for molecular dynamics simulations of four selected protein-ligand
complexes. (A) SAM for RMSD over 500 ns. (B) SAM for RMSF across amino acid residues. (C) SAM for Rg over 500 ns. (D) SAM for
Energy over simulation time.
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S12: 2D representation of Cumulative Average Measurement (CAM) analysis for molecular dynamics simulations of four selected protein-ligand
complexes. (A) CAM for RMSD over 500 ns. (B) CAM for RMSF across amino acid residues. (C) CAM for Rg over 500 ns. (D) CAM for
Energy over simulation time.



