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Abstract

Xeroderris stuhlmannii is a plant that has been used for a long time in Came-
roon and in Africa for the treatment of various diseases including: digestives
disorders, diabetes, hypertension and skin infections. Four isolated com-
pounds from the leaves’ crude extract were chosen based on their antimicro-
bial activity reported in our previous work against Escherichia coli, Staphylo-
coccus aureus, Klebsiella pneumonae and Candida albicans. Materials and
Methods: Molecular docking calculations were made by AutoDock Vina soft-
ware and the docking studies were performed with the same strains, while AD-
MET values were predicted by QikProp. 3D and 2D interaction with bacterial
and fungal complexes are shown. Results: Based on the overall observations,
we noticed that compounds bearing prenyl or geranyl groups at the C-7 or C-
4’ position exhibited high docking scores and interactions than those lacking
such substituents. Undeniably, these substituents are decisive contributor to
CYP51 inhibition, which promotes strong hydrophobic occupation of the ac-
tive site and then facilitating interaction with the heme group. WFs, scaffold
fits the hydrophobic pocket of DHFR, accounting for its potent antibacterial
effect, while the isoflavone skeleton of NKLs is structurally aligned with the
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geometry of DNA gyrase ATP binding pocket, which enables it to form a vast
network of hydrogen and electrostatic bonds that disrupts ATP hydrolysis.
Keywords

Xeroderris stuhlmannii, Antimicrobial, ADME-Predictions, Molecular
Docking

1. Introduction

Infectious diseases are a major global health problem of the 21°** century that af-
fects up to 2 million deaths each year [1]. The global surge in antimicrobial re-
sistance has intensified the search for novel therapeutic agents, particularly those
derived from medicinal plants with ethnopharmacological significance. Over the
last decades, natural products have been found to possess diverse active com-
pound(s) with interesting activities against microbes and many other diseases [2].
Up to date, computational investigation techniques have been used to evaluate the
inhibitory potential of phytocompounds against G-positive and G-negative bac-
teria not microbes since microbes refers to bacteria, fungi, viruses [3] [4]. Several
studies have proven the antioxidant, antidiabetic potential of prenylated flavo-
noids compounds in plants to treat microbial diseases [5]-[8]. Microbial diseases
in humans commonly affect the digestive tube due to the fact that people are ex-
posed to long treatment several times. However, the control and the eradication
programs have been marked by some lapses of stagnation and relapse.

Xeroderris stuhlmannii is a Cameroonian medicinal plant widely use for the
treatment of many affections including inflammations, infectious diseases and
more specifically the gastrointestinal disorders [8]-[11]. The phytochemical works
done on the leaves revealed the in vitro antibacterial potential of some isolated
phenolic compounds. The preliminary results obtained show that the different
substituents and positions such as prenyl groups, furan group, hydroxylation and
methylation give different values in terms of biological activities compared to their
non-substituted analogue [8]. Despite its widespread use in traditional pharma-
copeia, the phytochemical constituents of its leaves remain underexplored through
modern drug discovery pipelines.

Recent advances in computational biology have enabled the rapid screening of
plant-derived compounds using in silico techniques such as ADMET (Absorption,
Distribution, Metabolism, Excretion, and Toxicity) profiling and molecular dock-
ing. ADMET analysis predicts the pharmacokinetic behavior and safety of candidate
molecules, while docking simulations assess their binding affinity and interaction
with microbial targets, offering insights into potential mechanisms of action. These
approaches have been successfully applied to other medicinal plants, demonstrating
their utility in identifying promising antimicrobial agents [10] [12]-[20]. In silico

and docking studies have proven their effectiveness in identifying novel remedies
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that offer ideally all the requirements as anti-infectious agents. In light to this situa-
tion, it is therefore crucial to perform the investigation of Xeroderris stuhlmannii
through in silico approaches. The in silico investigations such as drug-likeness
properties, pharmacokinetics and the molecular docking studies of the isolated
compounds from Xeroderris stuhimannii should be addressed. Among the di-
verse classes of phytochemicals, prenylated compounds characterized by the ad-
dition of hydrophobic prenyl groups have garnered attention for their enhanced
biological activity. Prenylation increases lipophilicity, improves membrane per-
meability, and often strengthens binding interactions with target proteins, thereby
boosting antimicrobial potency. These structural modifications can also influence
metabolic stability and bioavailability, making prenylated flavonoids, chalcones,
and coumarins particularly attractive for drug development. This study investi-
gates the antimicrobial potential of compounds isolated from the leaves of X
stuhlmannii, with a focus on prenylated bioactives constituents namely Conraui-
none A, Conrauinone C, Stuhlmarotenoid A, 7- O-geranylformononetin [8]. Us-
ing in silico ADMET prediction and molecular docking simulations, we aim to
identify promising lead compounds and elucidate their pharmacological profiles.
By integrating traditional knowledge with computational modeling, this work

contributes to the rational design of plant-based antimicrobial agents.

2. Materials and Methods

2.1. Target Protein Structure and Ligand Preparation

To investigate the antibacterial and antifungal properties of 04 selected molecules,
molecular docking calculations were performed using Glide module [21] of the
Schrodinger software suite (Schrédinger, LLC, New York, NY, 2023) using the
extra precision (xp) mode [22]. The structure of compounds 1 - 4 were drawn using
the 2D sketch panel of a Schrodinger and prepared using the Ligprep module
(Schrodinger Release 2024-3, LigPrep, Schrédinger, LLC, New York, NY, 2024a)
with OPLS force field [23], generating lower energy conformers and ionization
states at pH 7.0 * 2.0. The co-crystallized structures of the chosen receptors were
retrieved from the Protein Data Bank (PDB) website (https://www.rcsb.org/pdb/)
Lanosterol 14-a-demethylase (CYP51) from candida albicans (pdb id: 5TZ1, 2.0
A), dihydrofolate reductase (DHFR) from staphylococcus aureus (pdb id: 3SRW,
resolution 1.7 A), and DNA gyrase subunit B (GyrB) from Escherichia coli (pdb
id: ADUH, resolution: 1.5 A). These targets were selected for their established roles

in fungal and bacterial viability and for alignment with the reported in vitro ac-
tivity of Xeroderris stuhimannii extracts. CYP51 is a key enzyme in ergosterol bi-
osynthesis making it appropriate for antifungal evaluation [24] [25]. DHEFR cata-
lyzes the reduction of dihydrofolate to tetrahydrofolate and is a validated antibac-
terial target, notably for gram positive pathogens [26]. DNA gyrase mediates DNA
supercoiling and is a canonical target for antibacterial agents active against gram
negative organisms [25]. The protein structures were prepared using the protein

preparation wizard of Schrédinger suite (Schrodinger Release 2024-4, Protein
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Preparation Wizard; Epik, Schrédinger, LLC, New York, NY, 2024; Impact, Schro-
dinger, LLC, New York, NY; Prime, Schrédinger, LLC, New York, NY, 2024b).
The preparation protocol involved: assigning of bond orders and addition of hy-
drogen, removal of water molecules beyond 5 A from the native ligand, missing
side chains and loops were modelled, protonation states were assigned using Epik
at pH 7.0 £ 2.0, and structures were subjected to restrained minimization with
OPLS4 force field. Receptor grids were generated centered on the coordinates of
the co-crystallized ligands. Docking simulation was validated by redocking the
native ligands into their respective active site. Validation success was determined
by RMSD values between the docked and crystallographic pose, with RMSD < 2.0
A considered acceptable [27].

2.2. Binding Free Energy Calculation (MMGBSA)

To refine the accuracy of the ligand, pose ranking and evaluate the thermody-
namic stability and selectivity of the docked complexes, the binding free energies
AGbind were computed by applying the prime Molecular Mechanics generalized
Born Surface Area (MMGBSA) approach (Schrodinger Suite 2024 User Manual;
Prime MM-GBSA Calculation Methodology and Solvation Models, Schrédinger,
New York, NY). This method provides a more rigorous estimation of the binding
energy compared to standard scoring functions by incorporating solvation effects.
The binding free energies AGbind was determined from the output poses obtained
from docking simulation using the following equations:

AGbind = AG (complex) — (AG (Protein) + AG (Ligand) (1)

The free energy, (for each component is estimated by the molecular mechanics

energy (EMM), the solvation free energy (Gsolv) and the product of the absolute
temperature (T) and entropy change (AS):

AGbind = AEMM + AGsol — TAS (2)

2.3. ADMET

QikProp was used to determine the toxicity, bioavailability, and pharmacody-
namic characteristics of 4 selected hits FAXD, WFs,, NKL;s and NKLs isolated
from X. stuhlmannii. The compounds were chosen based on factors such as
Lipinski’s rule of five (Ro5), gastrointestinal absorption, inhibition of CYP450 iso-
enzymes, hepatotoxicity, ocular irritation, corrosion, biodegradation, and others.
Compounds that passed the drug-likeness screening were docked using the glid-

ing docking techniques.

3. Results and Discussion

This paper discusses the results of a virtual screening protocol of four ligands to

select the best hit compounds for experimental validation.

3.1. ADMET Screening

To prevent adverse ADMET features (absorption, distribution, metabolism, excre-
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tion, and toxicity), pharmacokinetics and toxicity should be considered throughout
the initial stages of drug development. The compounds potential druggability was
estimated using QikProp. In this study, we first estimated the database’s ADMET
attributes. Table I shows the results for the 04 selected hits.

Indeed, Table 1 illustrates that ligands FAXD, NKLs, NKL;;, AND WFs, (See
Figure 1) exhibit favorable PHO, HOA, and QPPCaco permeability values, indi-
cating good oral absorption and permeability. Notably, NKL;, has the lowest PSA,
which supports enhanced membrane permeability and distribution. Based on the
overall ADMET profiles, which rank the ligands from most to least likely to be
good drug candidates FAXD and WFs, have high cell permeability, solubility, and
oral absorption (PSA) contributing to good oral absorption; low PSA and high
lipophilicity enable good distribution, low risk of cardiotoxicity; and show strong
absorption and distribution properties. However, they show a slightly higher me-
tabolism risk due to hydrophobic regions and low brain penetration. To summa-
rize, both selected hits exhibit an optimal balance of drug likeness properties and
ADME potential.

Figure 1. Chemical structures of the selected compounds for molecular docking studies.

Table 1. QikProp pharmacokinetic and toxicity predictions of selected ligands.

Ligand SASA FOSA FISA PISA WPSA/Ro3/5 volume donor HB AccptHBHOA PHO PSA QplogS CIQPlogS QPlogHERG QPPCaco QPlogBB

FAXD 588.42202.89 80.33 305.19 0 1021.28 0 5.75 3 100 59.52 -3.71 -6.44 —-5.68 171438  -0.45
NKLs 654.5 182.79108.97 362.74 0 1098.37 0 4 3 100 61.82 -5.55 —6.69 -6.72 917.28  -0.97
NKLiy 657.18262.29 64.48 330.42 0 1102.98 0 3.5 3 100 4729 =57 -6.4 —6.58 242341 -0.56
WFss 684.19 137.61158.02 388.56 0 1174.07 0 8.5 3 84.39103.11 -3.92 -6.24 —6.84 31434 -1.44

SASA = Solvent Accessible Surface Area, FOSA = Hydrophobic component of SASA, FISA = Hydrophilic component of SASA,
PISA = Pi (flat) component of SASA, WPSA = Total SASA excluding PISA, Ro5/3 = Role of Five/Three, Volume = Molecular
volume, Donor HB = Estimated number of hydrogen bonds donated by the molecule, AccptHB = Estimated number of hydrogen
bonds accepted by the molecule, HOA = Predicted human oral absorption on 0 - 3 scale, PHO = Percentage of oral absorption, PSA
= Polar surface area, QplogS = Predicted aqueous solubility, CIQPlogS = Consensus log S (average of two prediction methods),
QPlogHERG = Predicted ICso value for blockage of HERG K+ channels, QPPCaco = Predicted apparent Caco-2 cell permeability,
QPlogBB = Predicted brain/blood partition coefficient.
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3.2. Molecular Docking Analysis

Molecular docking simulation was conducted to investigate the binding interac-
tions of the isolated compounds with key microbial targets: fungal lanosterol 14-
a-demethylase (PDB: 5TZ1), bacterial dihydrofolate reductase (DHFR, PDB: 3SRW),
and bacterial DNA gyrase subunit B (GyrB, PDB: 4DUH). The binding affinities
were evaluated using docking score, XP score, Glide score, with more robust bind-
ing energy estimates provided by the MMGBSA calculations (Table 2). To ensure
the reliability of the docking procedure, redocking of each receptor’s native ligand
was performed, and the resulting RMSD superimposition values were all below 2
A (Figure 2).

A RMSD=0.79A B

RMSD=0.10A

@ Co-crystal ligand
® Re-docked ligand

RMSD=0.67A

Figure 2. Redocking superimposition of Cocrystal ligand of (A) 5TZ1, (B) 3RSW, and (C)
4DUH.

Table 2. Docking score results of compounds.

Ligands Docking score  XP GScore Glide GScore =~ MMGBSA dG Bind

5TZ1
WFs4 -9.482 -9.482 -9.482 —40.10
NKLs -10.392 -10.392 -10.392 -37.57
NKLjs -10.131 -10.131 -10.131 -33.32
FAXD —7.408 —-7.408 —7.408 -11.99
NYSTATIN -8.038 -8.038 -8.038 -23.26

3SRW
WPFs,4 -7.637 -7.637 -7.637 -61.39
NKLs —6.890 —6.890 —6.890 -57.20
NKLis -3.147 -3.147 -3.147 =50.12
FAXD —5.848 —5.848 —5.848 —48.83
NYSTATIN -5.658 —-5.658 —-5.658 —56.86
CIPRO -7.893 —-7.893 —-7.893 —47.13
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Continued
4DUH
WFsq4 -3.920 -3.920 -3.920 -43.20
NKLs —6.668 —6.668 —6.668 —54.52
NKLi1o -5.780 -5.780 -5.780 -51.74
FAXD -4.376 -4.376 -4.376 —43.63
CIPRO —6.904 -6.904 -6.904 -34.56

WFs4 = Stuhlmarotenoid A; NKLiy = 7- O geranyl formononetin; NKLs = Conrauinone C
and FAXD = Conrauinone A.

. 5y p
. PP o
ol A 5 o Ak
at5, A s 3s & a8, T 5
AR dffs
1, A7 g
&%

A:234
TR
s

i s

[T Y
N%?

A 419
Interactions
[] van der Waals [ Pi-Pi T-shaped
71 Water Hydrogen Bond [ Alkyl
[_] Carbon Hydrogen Bond 1 Pi-Alkyl
7] Pi-Cation

Figure 3. 3D pose view and 2D interaction map of fungal lanosterol 14-a-demethylase complexes (A) NKLs-5TZ1, (B) NKLis-
5TZ1, (C) WFs-5TZ1 and (D) FAXD-5TZ.

Interactions
[71 van der Waals [ Pi-Cation

71 Water Hydrogen Bond [0 Amide-Pi Stacked
B Conventional Hydrogen Bond [ Alkyl
[] Carbon Hydrogen Bond [T Pi-Alkyl
[7] Halogen (Fluorine)

Figure 4. 3D pose view and 2D interaction map of (A) Nystatin-5TZ1, (B) Cipro-3SRW and (C) Cipro-4HUD.
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3.2.1. Docking Interactions with Fungal Lanosterol 14-a-Demethylase
Docking against lanosterol 14- a-demethylase showed critical interactions with the
Heme group and active cavity (Figure 3). The analysis of binding poses within the
lanosterol 14-a-demethylase active site demonstrated distinct interaction profiles
for each compound. Conrauinone C (NKLs) exhibited a superior docking score of
—10.392 Kcal/mol, forming a pi-pi T-shaped interaction and a pi-donor hydrogen
bond with essential HEM601 group, alongside extensive pi-alkyl interactions with
Met508, Phe380, His377, and Leu376 with the active site (Figure 3(A)). All those
high interactions strongly support the fact that the geranyl moiety enhances the
antibacterial activity of these compounds. Similarly, 7- O-geranylformononetin
(NKLy), showed a docking score of —10.131 kcal/mol, engaged in pi-pi T-shaped
interactions with Tyr118, His377, and Phe233, a Van der Waals interaction with
HEMG601 group, and pi-alkyl interaction with Tyr132, Leu376, and Met508 (Fig-
ure 3(B)). Stuhlmarotenoid A (WFs4) exhibited a docking score of —9.482 kcal/mol.
The compound directly engages the catalytic heme group through pi-pi T-shaped
interactions and stabilizes its position in the active site via hydrogen bond with
Tyr505 and a pi-pi T-shaped interaction with Phe228 (Figure 3(C)). In contrast,
the binding mode of Conrauinone A (FAXD) with docking score —7.408 kcal/mol
implies an alternative mechanism. Conrauinone A anchors itself within the active
site through pi-cation interaction with Lys90, supported by extensive hydropho-
bic contacts (alkyl and pi-alkyl) with residues His377, Pro230, and Tyr64 (Figure
3(D)). The reduction in term of docking score in conrauinone A could be due to
the replacement of the geranyl moiety by the 2,2-dimethylpyran substituents on
ring A. The control drug Nystatin achieved binding through five hydrogen bonds
with Asn187, Asp225, and Glu514 (Figure 4(A)).

3.2.2. Docking Interactions of Compounds with Bacterial Dihydrofolate
Reductase (Dhfr)

Docking against DHFR shows that high binding affinity involves extensive hydro-
phobic contact in the active site. The docking results against DHFR revealed
Stuhlmarotenoid A (WFs,) as top binder with docking score and MMGBSA score
of —7.63 kcal/mol and —61.39 kcal/mol respectively. Its high affinity is driven by a
hydrogen bond with GIn20 that anchors the molecule in DHFR active site, and
extensive hydrophobic contacts across the wide surface of the binding pocket, en-
gaging Leu29, Leu21, Val32, Lys33, Val7, Ilel5, Phe99, and Pro26 (Figure 5(A)).
The highest values observe with stuhlmarotenoid A is due to the important pres-
ence of methoxy group on almost all the cycle as compared to other compounds.
NKL; exhibited a docking score and MMGBSA scores of —6.890 kcal/mol and —57
kcal/mol. The compound was stabilized in DHFR active through a conventional
hydrogen bond with Th122. It was also observed to engage pi-alkyl interactions
with as well as alkyl interactions with Lys30, Lys33, and Phe99 (Figure 5(B)). On
the other hand, FAXD achieved a docking score of —5.848 kcal/mol and MMGBSA
score of —48.83 kcal/mol. The ligand was stabilized in the active site through pi-
alkyl interactions with residues Leu29, Leu55, Ile15, Phe99, and Phe93, comple-
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mented alkyl interactions with Ile51, suggesting a predominantly hydrophobic
stabilization with the active pocket (Figure 5(C)). Lastly, NKL;s showed a rela-
tively weal affinity for DHFR (-3.147 kcal/mol), stabilized mainly by pi-alkyl in-
teractions with Leu29, Leu55, Leu21, and Val32 (Figure 5(D)). Ciprofloxacin ex-
hibited a well-defined binding mode, forming hydrogen bonds with GIn96 and
Thr122, a halogen bond with GIn20, and hydrophobic interactions with Leu21,
Phe93, Phe99, and Ilel5 (Figure 4(B)).

3.2.3. Docking Interactions of Compounds with DNA Gyrase B

Docking against DNA-gyrase demonstrates that the inhibition correlates with dis-
ruption of the ATP-binding site through key electrostatic interactions (Figure 6).
NKL; was the most potent achieving a docking score of —6.668 kcal/mol, forming a
hydrogen bond with Asp73, pi-cation contact with Glu50, and an amide-pi stacked
interaction with Asn46 (Figure 6(A)). FAXD also demonstrated a strong binding
pose driven by three hydrogen bonds to Argl136 with Arg76 and Lys103, a pi-anion
interaction with Glu50, as well as van der Waals with Asn46 (Figure 6(B)). NKLy,
demonstrated a docking score of —5.780 kcal/mol. It exhibited a water mediated hy-
drogen bond, pi-cation contact with Arg76 and Lys103. It also displayed a pi-anion
contact with Glu50, and Van der Waals contact with Asn46 (Figure 6(C)). WFs,
(docking score —3.920 kcal/mol) interacted was stabilized through hydrogen bond
with Argl36, pi-cation interaction with Arg76 and Lys103, pi-anion contact with
Glu50 and lastly an amide-pi stacked with Asn46 (Figure 6(D)). Notably, several
compounds consistently engaged ASN46, a residue that coordinates the catalytic
Mg?** required for ATP hydrolysis, indicating that ligand binding at this site may
directly disrupt enzymatic activity [28] [29]. Ciprofloxacin reproduced the expected
binding pattern, confirming docking reliability (Figure 4(C)).

[
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Figure 5. 3D pose view and 2D interaction map of bacterial dihydrofolate reductase complexes (A) WFs4-3SRW, (B) NKLs-3SRW,

(C) FAXD-3SRW, (D) NKLis.
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Table 3. Structure-activity relationship between non and prenylated compounds from X.
stuhlmannii.

Bacteriostatic compounds (MBC/MIC >4) Bactericidal compounds (MBC/MIC < 4)

(Stuhlmannione A) ¢ \/O
MIC > 125 ug/mL

(FAXD) /"
MIC = 62.5 ug/mL

o}
(cuneatin-7-methyl ether

MIC > 125 pg/mL

(Stuhlmarotenoid B)

MIC > 125 pg/mL

MIC = 62.5 ug/mL

HO 0. H O
m (Formononetin) (l)
MI 12 L
— @ C> 125 ug/m
MIC = 62.5 pg/mL

s

C Interactions

[] van der Waals [ Pi-Anion

7] Water Hydrogen Bond I Amide-Pi Stacked
B Conventional Hydrogen Bond [ Alkyl

[ Carbon Hydrogen Bond [ Pi-Alkyl

2 Pi-Cation

Figure 6. 3D poses view and 2D interaction map of bacterial DNA gyrase complexes (A) NKLs-4HUD, (B) FAXD-
4HUD, (C) NKL1s-4HUD, (C) WFs4-4HUD.
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4. Discussion

The combined computational and experimental MIC data of prenylated and non-
prenylated compounds (Table 3) yields a coherent structure-activity relationship
in which the specific binding interactions provide a mechanistic explanation for
the observed bioactivity. Overall observations were consistent with previous find-
ings, indicating that compounds bearing prenyl, geranyl or geraniol groups at the
C-7 or C-4’ position exhibited significant antibacterial and antifungal activities
than those lacking such substituents [8]. Indeed, the geranyl substituent is a deci-
sive contributor to CYP51 inhibition, promoting strong hydrophobic occupation
of the active site and, for the most active derivatives, facilitating interaction with
the heme group. Stuhlmarotenoid A rotenoid scaffold fits the hydrophobic pocket
of DHFR, accounting for its potent antibacterial effect. The isoflavone skeleton of
Conrauinone C is structurally aligned with the geometry of DNA gyrase ATP
binding pocket, allowing it to form an extensive hydrogen-bond and electrostatic
network the perturbs ATP hydrolysis. The close correspondence between these
precise molecular contacts heme group in CYP51, hydrophobic anchoring in
DHFR and Mg** dependent Asn46 engagement in DNA gyrase and the MIC re-
sults offers strong mechanistic support for enzyme inhibition as key mode of ac-
tion for the most active X. stuh/mannii metabolites. The binding affinity in almost
all these compounds are likely due to the presence of the geranyl side chain or
prenylation. The mechanism of action in MDR bacteria is based on the inhibitory
effect on the efflux pump and the Hydrogen bonds participate in enhancing anti-
bacterial activity. However, the low water solubility of the compounds is a phar-
macokinetic disadvantage. All those information strongly supports the chemotax-
onomy membership of Xeroderris stuhlmanniito the Fabaceae family and also by
the activity reported on prenylated isoflavones and rotenoid with antibacterial ac-
tivity.

By integrating docking simulation and ADMET profiling, we enhance early pri-
oritization of lead candidates by combining target engagement and predicted
pharmacokinetics. Compounds FAXD and WFs,, identified as the best results of
the QikProp analysis due to the their favorable ADMET profiles, also display com-
petitive binding affinities across targets. WFs, demonstrated the strongest interac-
tion with DHFR (docking score: —7.63 kcal-mol™ and MMGBSA: —61.39 kcal-mol ™).
The strength of this affinity is attributed to its rotenoid skeleton, which fits well
into the hydrophobic pocket of DHFR. WFs, equally possesses excellent predicted
absorption properties, as indicated by its high predicted oral absorption (PHO:
83.39%) and good Caco-2 permeability (QPPCaco: 314.34 nms-1). However, its
relatively high polar surface area (PSA: 103.11 A2) and low predicted brain-blood
partition coefficient (QPlogBB: —1.44) collectively indicate reduced blood brain
barrier penetration. This ADME profile favors its distribution towards peripheral
tissues rather than central nervous system (CNS).

Furthermore, FAXD exhibits strong binding to DNA gyrase B (strong hydrogen
bonds with Argl36 and Arg76), which complements its low cardiotoxicity and
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good distribution predicted by ADMET. In contrast, NKLs and NKLj,, although
excellent in terms of binding to fungal CYP51 (NKL8: —10.392 kcal/mol), have
moderately less optimal metabolic profiles, suggesting potential for structural
modifications to improve bioavailability. These synergies highlight that FAXD
and WFs, are priority candidates for further in vivo validation, as the computa-
tional power is supported by drug-like properties.

Despite the fact that this in silico study provides valuable information on the
antimicrobial potential of X. stuhlmannii compounds, several limitations inherent
to computational approaches must be considered. Both molecular docking and
the MMGBSA method rely on static protein structures, which may not fully reflect
conformational dynamics or in vivo-induced fitting effects [30]. Scoring func-
tions, although validated (RMSD < 2 A), are approximations and may overesti-
mate or underestimate affinities due to simplified solvation models and the ne-
glect of explicit entropy changes [31]. QikProp ADMET Predictions are based on
empirical modelling and may not account for species-specific metabolism or off-
target effects [32]. Furthermore, the study focuses on selected targets, which may
lead to the neglect of other mechanisms of action. Such limitations highlight the
need for experimental validation through in vitro enzyme inhibition assays, cel-
lular uptake studies, and in vivo pharmacokinetic studies to confirm predicted

profiles and resolve potential discrepancies [33].

5. Conclusion

X. stuhlmannii is well known for its potentials against digestive disorders, skin
problem, hypertension and diabetes. The present study focused on the in silico
molecular docking studies of phytocompounds isolated from leaves of X.s. Col-
lectively, all the promising results from QikProp analysis, binding affinity and
Docking profile of the 4 phytocompounds (Stuhlmarotenoid A; 7- O geranyl for-
mononetin; Conrauinone C and Conrauinone A) previously isolated from a Cam-
eroonian plant reported in this study reveal that either FAXD or WFs, could serve
as therapeutic agents against fungal and bacterial infections. However, the in vivo

studies would have to be carried out to validate our findings.
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