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ABSTRACT
Natural products remain an important source of bioactive compounds in antifungal drug
development. In this study, the binding potential of the main compounds obtained from
Anemone apennina flower oil to three different fungal target proteins was evaluated using in
silico molecular docking. Gas chromatography—mass spectrometry (GC-MS) analysis revealed
that the three compounds with the highest concentrations were benzyl acetate (8.82%), a-
hexylcinnamic aldehyde (7.49%), and 2- hydroxybenzoic acid, phenylmethyl ester (7.07%).
These ligands were docked with Aspergillus niger endoglucanase (PDB ID: 1KS4), Aspergillus
fumigatus cytochrome P450 protein (PDB ID: 2C3B), and Aspergillus flavus squalene synthase
AfISQS protein (PDB ID: 7WGI). During the protein preparation phase, water molecules in the
crystal structure were removed, hydrogen atoms were added, geometry cleaning and valence
adjustments were made using BIOVIA Discovery Studio software. Following ligand
optimizations, docking was performed on all protein structures using the blind docking method
in PyRx. Binding affinities were evaluated based on the conformations with the lowest binding
energy. The results showed that 2-hydroxybenzoic acid, phenylmethyl ester, exhibited the
highest binding affinity for all target proteins (—6.7 kcal/mol for 1KS4, —7.8 kcal/mol for 2C3B,
and —7.4 kcal/mol for 7TWGI). a-Hexylcinnamic aldehyde exhibited moderate binding energies
(—5.4,-7.3, and —6.7 kcal/mol, respectively), while benzyl acetate showed lower but significant
affinity values for all proteins (—5.2, —5.7, and —5.7 kcal/mol). In conclusion, compounds
derived from A. apennina flower oil have been shown to interact with key enzymes involved in
fungal cell wall degradation, sterol metabolism, and secondary metabolite biosynthesis. In
particular, 2- hydroxybenzoic acid, a phenylmethyl ester compound, stands out as a promising

candidate for advanced antifungal studies.
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OZET

Dogal firiinler, antifungal ilag gelistirme ¢alismalarinda 6nemli bir biyoaktif bilesik kaynagi
olmaya devam etmektedir. Bu ¢calismada, Anemone apennina gigek yagindan elde edilen baslica
bilesiklerin ti¢ farkli fungal hedef protein {izerindeki baglanma potansiyeli, in silico molekiiler
docking yaklasimi kullanilarak degerlendirilmistir. Gaz kromatografisi—kiitle spektrometrisi
(GC-MS) analizi sonucunda en yiiksek oranda bulunan ii¢ bilesik benzyl acetate (%8,82), a-
hexylcinnamic aldehyde (%7,49) ve 2- hydroxybenzoic acid, phenylmethyl ester (%7,07)
olarak belirlenmistir. Bu ligandlar; Aspergillus niger endoglukanazi (PDB ID: 1KS4),
Aspergillus fumigatus sitokrom P450 proteini (PDB ID: 2C3B) ve Aspergillus flavus ait
squalene synthase AfISQS proteini (PDB ID: 7WGI) ile dock edilmistir. Protein hazirlik
asamasinda BIOVIA Discovery Studio yazilimi kullanilarak kristal yapida bulunan su
molekiilleri uzaklagtirllmig, hidrojen atomlar1 eklenmis, geometri temizligi ve valans
diizenlemeleri yapilmistir. Ligand optimizasyonlarinin ardindan docking islemleri PyRx
programi aracilifiyla tiim protein yapilar1 iizerinde blind docking yontemi ile
gerceklestirilmistir. Baglanma afiniteleri, en diigiikk baglanma enerjisine sahip konformasyonlar
temel alinarak degerlendirilmistir. Elde edilen sonuglar, 2- hydroxybenzoic acid, phenylmethyl
ester bilesiginin tiim hedef proteinler i¢in en yiiksek baglanma afinitesini gosterdigini ortaya
koymustur (1KS4 i¢in —6.7 kcal/mol, 2C3B i¢in —7.8 kcal/mol ve 7WGI i¢in —7.4 kcal/mol).
a-Hexylcinnamic aldehyde bilesigi orta diizey baglanma enerjileri sergilemis (sirasiyla —5.4,

—7.3 ve —6.7 kcal/mol), benzyl acetate ise tiim proteinler i¢in daha diisiik ancak dikkate deger
afinite degerleri gostermistir (—5.2, —5.7 ve —5.7 kcal/mol). Sonug olarak, 4. apennina ¢igek
yagindan elde edilen bilesiklerin, fungal hiicre duvari yikimi, sterol metabolizmasi ve sekonder
metabolit biyosentezinde rol oynayan temel enzimlerle etkilesime girebildigi gosterilmistir.
Ozellikle 2-hydroxybenzoic acid, phenylmethyl ester bilesigi, ileri diizey antifungal ¢alismalar

icin umut vadeden bir aday olarak 6ne ¢gikmaktadir.

Anahtar Kelimeler: Molekiiler docking, In silico analiz, Mavi anemone ¢icek yagi,
Aspergillus
135



