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ABSTRACT: It is notorious that since the beginnings of spacetime, the human being lives with
microorganisms of countless forms, be it in a positive way as in case of Bacteroidetes present in
the intestine’s microbiota or negative way as in case of recent epidemic of Sars-Cov-2. So, the
negative impacts caused by microorganisms are objects of study in the whole world, for instance,
Candida albicans, which is a fungus that lives in the human body symbiotically and assists in
the maintenance of body homeostasis, but the same can present an invasive features that become
harmful to the human health, mainly in people who present some kind of immunodeficiency,
causing its proliferation to become exacerbated, may cause the death. Said that, the use of
drugs to control C. albicans is very important, being the nystatin and fluconazole that are the
ones that are currently used. However, the updating of such medicines as time goes by becomes
ineffective to some kinds of strains, since the capacity of the fungus in evolution creates resistance
to medicines. So, the Discovery of new drugs is necessary and natural products are an excellent
research source for the same. Therefore, this study made the methodology in silico of molecular
docking to investigate the forms of connection of the natural compounds fukugetin, guttiferone-
A, lapachol, mangiferin, plumbagin and 7-epiclusianone in potential molecular targets of fungus
Candida albicans.

1. INTRODUCTION

The Candida albicans is an opportunist fungus that lives
symbiotically in the human body and is present in regions such
as vagina, intestine, and mouth, in which it assists in the natural
process of good functioning in these certain places. However,
the microorganism can develop an invasive characteristic and
proliferate in an exacerbated way, becoming a problem for
the society, especially in humans who have some kind of
immunodeficiency, since the immune system to have some flaw
cannot contain such expansion (Albarelo et al., 2021) . As an
example, can mention patients with HIV, of which the most
part will suffer which the proliferation of C. albicans (Albarelo
et al., 2021). It is worth mentioning that the mechanism of
proliferation of fungus is well-developed, such as its ability
to go beyond the epidermis and reach the blood system, in
which the liberation of spores allows the fungus to reach any
internal organs of the human and allows causing multiple organ

failure (Macalão et al., 2020).
Thus, there is the candidiasis, which is a disease generated

mainly by C.albicans (M.E. De Oliveira et al., 2022) that
affect mainly women in their vulvovaginal system in which
the proliferation of fungus occurs in an uncontrolled way due
to poor health (use of high immunodeficiency contraceptives,
decompensated diabetes mellitus, use of corticosteroids), in
addition there is a chance in vaginal’s pH, causing vaginal itch-
ing and unusual discharge because the presence of C.albicans
which as mentioned above can invade the blood system (Arwa,
2013; Macalão et al., 2020).

Furthermore, this fungus is becoming a big problem, because
as treatments are used for a long time in a repeated way, the
fungus will become resistant to mutations and become more
resilient to the current drugs used to the treatment in such a
way that it is necessary the development of new medicines as a
safe and effective way to control the disease (Medina, 2022).
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That said, humans have been searching for new compounds
since the beginning of time, mainly based on compounds from
plants and other organisms called natural products. Such
compounds can help humans solve problems in an effective,
simple and safe way and can be found in more places (L.N. De
Oliveira & Batista, 2021). Therefore, compounds known for
their antifungal activities can be used in initiation survival
proteins to the microorganism, in order to assist in the
development of a new medicine (Hong-Zhuo et al., 2019).

As example of natural compounds, the secondarymetabolites
which have main objective the protection of the plant as for
eventual situations which may cause some type of problem in
plant development, for example, the invasion by bacteria, fugus,
anthropic or natural impacts, thus as for a better adaptation
of the plant and its evolution. This becomes the secondary
metabolites substances with big potential to use in human health
as herbal medicine, with a range of medicinal possibilities, teas
and drugs (Borges & Amorim, 2020).

Among these compounds, we can be mention the
guttiferone-A, which is a polyisoprenylated benzophenone
found in trees of genus Garcinia (Garcinia intermedia, Garcinia
livingstonei, Garcinia macrophylla and Garcinia brasiliensis),
which has a metabolite function and in a deeper way as a
monoterpenoid and a fungal inhibition through an interaction
with the cell wall in addition to presenting low toxicity for
humans, it has anti-enzymatic, anti-parasitic and anti-tumor
potential, besides the antifungal potential evaluated here (Dias
et al., 2017; Pardo-Andreu et al., 2011).

Fukugetin is a purified bioflavonoid and a compound
that can be extracted from species such Clusia columnaris
(irapuá) and Garcinia brasiliensis (bacupari) and has antifungal
activity through the reduction of free radicals DPPH (2,2
diphenyl-1-picrylhydrazyl) in addition to inhibition by lipid
peroxidation (Assis et al., 2013; Bernardi &Gardneriana, 2009)
in addition to having anti-enzymatic, anti-angiogenic activities.

Another example is the lapachol, compound derived from
naphthoquinones and that can be extracted from the bark
of Tabebuia avellanedae (ipê roxo) and has antifungal activity
through of oxidative stress (Lira et al., 2022; Macêdo et
al., 2022) in addition to having anticancer, analgesic and
antineoplastic properties.

The Plumbagin is a naphthoquinone which can be extracted
from species such Nepenthes gracilis, Drosophyllum lusitanicum
and Plumbago scandens and has antifungal effect through by
delaying of germination to the inhibition of alternative oxidase
that regulates the oxidative stress of fungal cells in addition
to generating reactive oxygen species (Silva, 2020; Yin et al.,
2020) besides this potential it also has anticancer, antimicrobial
properties.

Other compounds can be tested since their ability has been
proven, such as 7-epiclusianone which is a benzophenone that
can be extracted of fruit, leaves, and bark of Garcinia brasiliensis
(bacupari) and has its antifungal activity described in other
studies such as the one by BARROS in 2016, and CASTRO
in 2017, in addition to having antimicrobial, anti-allergic,

antitumor properties.
Mangiferin is a C-glycosyl member of xanthones and serves

as a metabolite for the vegetables which can be found and
extracted from the stem of the specie Zeyheria tuberculosa
(bignoniaceae) or in leaves by mango (Mangifera indica L.)
and has its antifungal activity through it is antioxidant and
antibacterial action (Maldonado & D, 2020).

The article by R. Verma et al. (2020), carried the reach in
all genome of C.albicans and found 94 potential drug targeted
genes, among the demonstrated ones, the structs involved in this
situation can be used such as target of natural compounds and
theses chosen for study were according antifungal potential of
each natural compound.

In this regard, the blocking or diminution of expression
of certain gens will have a negative influence in development
of fungus, as well as, on the proteins which they generate,
as in the case of evaluated gens there is the CLN3 which
synthesizes and activates a cyclin G1/S (Bar-Yosef et al., 2018),
the CPH1 which generates a proteins pseudohyfal1 regulatory
protein and also is involved in fungal sex life (Jha et al.,
2019; Lone & Ahmad, 2020), DBF4 which originates an
kinase activator protein in S-phase (Dolson et al., 2021), the
gen ERG5 which synthesizes the C-22 desnaturase (Martel et
al., 2010), the FAS2 which sythesizes a fatty acid synthase
enzyme (Lou et al., 2019), the LTE1 which is useful as a
mitosis terminator (Orellana-Muñoz et al., 2017), the SKN7
which is a regulator of SLN1-YPF1-SKN7, the SLN1 which
synthesizes a histin kinase protein related to signaling of
components for cell wall biosynthesis (Herrero-De-Dios et al.,
2014), the TEM1 synthesizes a protein regulates of conclusion
of mitosis (Orellana-Muñoz et al., 2017) and finally, there is the
TUP1 which synthesizes a glycosidase (Ruben et al., 2020).

In view of the above, the methodology in silico of
molecular docking is used to illustrate the interaction of these
bioactive compounds that acting as ligands in C. albicans target
structures that would act as receptors and in such a way,
from other known substances (controls), to direct if the form
of binding of substances and suggest the mode of action as
antifungals (Marcelino, 2022). In short, natural compounds are
being tested to combat the proliferation of fungus because they
are more likely to have better answers than drugs already used,
in addition to less probability of causing unscheduled results in
the body of individuals (L.N. De Oliveira & Batista, 2021).

2. MATERIALS AND METHODS

All the natural compounds (guttiferone-A, 7-epiclusianone,
plumbagin, lapachol, fukugetin and mangiferin) were obtained
from the Pubchem (https://pubchem.ncbi.nlm.nih.gov) data
base with their three-dimensional coordinates and the two-
dimensional molecular structure. The amino acids residues
sequences of the proteins generated by the gens: CLN3,
CPH1, FAS2, SKN7, SLN1, TUP1, TEM1, DBF4, ERG5
and LTE1. They were in FASTA format from the UNIPROT
database (Macdougall et al., 2020), after obtaining the sequence
of amino acid residues, it was submitted to BLAST to check
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whether such protein has an encrypted structure registered in
the PDB (Protein Data Bank).

Table 1
Candida albicans genes and their
respective control compounds.

Genes Controls References
CLN3 Clioquinol Yan et al. (2018)

Niclosamide Garcia et al. (2018)
FAS2 MAF-1 Wang et al. (2017)

Triclosan Higgins et al. (2012)
CPH1 Fungichromin An et al. (2016)

Eugenol-tosylate Lone and Ahmad (2020)
SLN1 RWJ-49815 Deschenes et al. (1999)

RWJ-49968
SKN7 Allicin Abdelhameed and Abdullah (2021)
TUP1 Farnesol Kebaara et al. (2008)

Ciclopirox olamine Niewerth et al. (2003)
Fluconazole

ERG5 β-sitosterol A.K. Verma et al. (2020)
α-sitosterol
Piperine
Fluconazole

Then, the proteins whose crystallographed structures were
not found were submitted to AlphaFold software Jumper et al.
(2021) to make the process of molecular modeling by homology
and in such a way determine their three-dimensional structure,
only the protein generated by gene FAS2, there is the structure
defined on website of Protein Data Bank (PDB) (https://w
ww.rcsb.org) database deposited under the code 6U5V. Each
target protein searched in the literature controls compounds
that act on a determined protein as illustrated in Table 1
and with the control drugs found, they were prepared equally
with the natural compounds for molecular docking, which
was performed with the control and the specific protein which
it is considered effective, in order to analyze its binding
energy with the receptor and compare it with that of natural
products. All the ligands and receptor were prepared using
the Pymol (Schrodinger, 2017) and the MGLTools (http://m
gltools.scripps.edu/) software in which the Blinding docking
methodology was used to determine the Gridbox.

For the process molecular docking used the AutoDock
Vina software (Trott & Olson, 2009). For the visualization
the results in the form of image was used the Pymol
and to visualize the connections made between the drug
and the protein, the Liglpot+ (Laskowski & Swindells,
2011) softwares, but before that, the best binding of the
ligand with the receptor in Pymol was converted to pdb
format. Finally, the evaluation of pharmacodynamic and
pharmacokinetic characteristics of the compounds was available
using the software SwissADME (http://www.swissadme.ch/i
ndex.php), but prior to that the Openbabel software was
used (http://www.cheminfo.org/Chemistry/Cheminformatics/
FormatConverter/index.html) to convert the drug format to
SMILES (smi) format and thus use it in SwissADME.

3. RESULTS AND DISCUSSION

All the compounds were obtained from the Pubchem
database, in which they already had the two-dimensional
molecular structure defined and shown in the Figure 1. The
results of in silico tests show the binding energy results for the
natural compounds when compared to the compounds used as
controls as shown the Table 2.

From the results, it is possible to observe the two compounds
stood out when compared with the others, but the other
compounds shown the good results in determined proteins,
the fukugetin and guttiferone-A shown the potential to act as
multi-targets because have better bindings energy results than
the controls compounds in 9 and 8 proteins respectively.

Figure 1. 2D structures by the natural compounds, being the number 1
the 7-epiclusianone, 2 the Lapachol, 3 the Pulmbagin, 4 the Fukugetin, 5
the Guttiferone-A and 6 the Mangiferin

Figure 2. 3D and 2D representation of the interaction betwenn the drug
Fukugetin and the protein synthesized by the CPH1 gene of C.albicans
where in the reprentation 3D is possible to observe the drug in blue and
the protein in gray in the representation 2D is possible observe the
hydrogen bonds in green and the hydrophobic interactions as red arcs

In relation to the analyses obtained through the imagens
above, it can be seen in the Figure 2 that it was possible
to observe that the fukugetin realized the best of energy of
interaction with the synthesize protein by the gene CPH1
where the energy was -9,8 kcal/mol in which realizes nine
hydrophobic interactions and four hydrogen bonds of sizes 3.02
angstroms between drug’s oxygen10 and the serine130 from
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Table 2
Results of molecular docking obtained, classified by Kcal/mol and in the places indicated with a hyphen (-) is because they are
not controlling drugs to that gene.

GENES
Compounds C L N

3
C P H
1

D B F 4 E R G 5 F A S
2

L T E
1

S K
N 7

S L
N 1

T E
M 1

T U P
1

Clioquinol -5.2 - - - - - - - - -
Niclosamide -7.6 - - - - - - - - -
MAF-1 - - - - -5.6 - - - - -
Triclosan - - - - -6.7 - - - - -
Fungichromin - -8.0 - - - - - - - -
Eugenol-tosylate - -6.1 - - - - - - - -

C O N T R O L RWJ-49815 - - - - - - - -9.8 - -
RWJ-49968 - - - - - - - -7.4 - -
Allicin - - - - - - -3.0 - - -
Farnesol - - - - - - - - - -5.4
Ciclopirox olamine - - - - - - - - - -7.0
Fluconazol - - - -7.6 - - - - - -6.9
Beta-sistosterol - - - -9.6 - - - - - -
Ç-sistosterol - - - -9.2 - - - - - -
Piperine - - - -8.3 - - - - - -
Guttiferone-A -7.9 -8.1 -7.6 -9.5 -9.3 -8.3 -7.9 -9.1 -7.3 -8.1
Fukugetin -9.1 -9.8 -8.8 -9.8 -10.1 -9.5 -7.8 -9.2 -10.1 -10.7

R E S U L T 7-Epiclusianone -8.2 -7.7 -8.3 -8.9 -9.8 -8.7 -7.0 -8.3 -6.3 -7.6
Lapachol -6.6 -6.7 -6.9 -7.5 -7.3 -7.7 -6.7 -7.2 -6.8 -7.0
Plumbagin -6.4 -6.4 -5.7 -7.2 -7.0 -7.0 -6.5 -6.4 -6.9 -6.2
Mangiferin -7.8 -7.4 -7.3 -8.0 -8.2 -8.9 -7.4 -7.6 -8.3 -7.5

Figure 3. 3D and 2D representation of the interaction betwenn the drug
Fukugetin and the protein synthesized by the CLN3 gene of C.albicans
where in the reprentation 3D is possible to observe the drug in blue and
the protein in gray in the representation 2D is possible observe the
hydrogen bonds in green and the hydrophobic interactions as red arcs

C.albicans, 2.72 and 3.09 angstroms between drug’s oxygen7
and 6 respectively and the serine60 and 3.05 angstroms between
the drug’s oxygen3 and the tyrosine51.

In the Figure 3 observed that the fukugetin realized the
best energy of interaction with the synthesize protein by the
gene CLN3 where the energy was -9.1 kcal/mol in which
realizes seven hydrophobic interaction and five hydrogens
bonds of sizes 3.22 angstroms between the drug’s oxygen3 and
the C.albicans’ phenylalanine390, 2.70, 3.19, 3.00 angstroms
between the drug’s oxygen10 and the tyrosine221, lysine302

Figure 4. 3D and 2D representation of the interaction betwenn the drug
Fukugetin and the protein synthesized by the DBF4 gene of C.albicans
where in the reprentation 3D is possible to observe the drug in Pink and
the protein in gray in the representation 2D is possible observe the
hydrogen bonds in green and the hydrophobic interactions as red arcs

and asparagine306 respectively and 2.98 angstroms between
drug oxygen6 and arginine389.

Another interaction was observed in Figure 4 that fukugetin
performed the best energy of interaction with the protein
synthesized by the DBF4 gene where the energy was -8.8
kcal/mol in which it performed eight hydrophobic interactions
and five hydrogen bonds of size 2.84 angstroms between
drug oxygen9 and serine337 from C.albicans, 2.70 angstroms
between drug oxygen3 and asparagine308, 3.33 angstroms
between drug oxygen10 and threonine340, 2.76 and 2.75
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Figure 5. 3D and 2D representation of the interaction betwenn the drug
Fukugetin and the protein synthesized by the ERG5 gene of C.albicans
where in the reprentation 3D is possible to observe the drug in green and
the protein in gray in the representation 2D is possible observe the
hydrogen bonds in green and the hydrophobic interactions as red arcs

Figure 6. 3D and 2D representation of the interaction betwenn the drug
Fukugetin and the protein synthesized by the FAS2 gene of C.albicans
where in the reprentation 3D is possible to observe the drug in yellow
and the protein in gray in the representation 2D is possible observe the
hydrogen bonds in green and the hydrophobic interactions as red arcs

Figure 7. 3D and 2D representation of the interaction betwenn the drug
Fukugetin and the protein synthesized by the LTE1 gene of C.albicans
where in the reprentation 3D is possible to observe the drug in blue and
the protein in gray in the representation 2D is possible observe the
hydrogen bonds in green and the hydrophobic interactions as red arcs

Figure 8. 3D and 2D representation of the interaction betwenn the drug
guttiferone-A and the protein synthesized by the SKN7 gene of
C.albicans where in the reprentation 3D is possible to observe the drug in
green and the protein in gray in the representation 2D is possible observe
the hydrogen bonds in green and the hydrophobic interactions as red arcs

Figure 9. 3D and 2D representation of the interaction betwenn the drug
fukugetin and the protein synthesized by the SLN1 gene of C.albicans
where in the reprentation 3D is possible to observe the drug in yellow
and the protein in gray in the representation 2D is possible observe the
hydrogen bonds in green and the hydrophobic interactions as red arcs

Figure 10. 3D and 2D representation of the interaction betwenn the
drug fukugetin and the protein synthesized by the TEM1 gene of
C.albicans where in the reprentation 3D is possible to observe the drug in
blue and the protein in gray in the representation 2D is possible observe
the hydrogen bonds in green and the hydrophobic interactions as red arcs
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Figure 11. 3D and 2D representation of the interaction betwenn the
drug fukugetin and the protein synthesized by the TUP1 gene of
C.albicans where in the reprentation 3D is possible to observe the drug in
green and the protein in gray in the representation 2D is possible observe
the hydrogen bonds in green and the hydrophobic interactions as red arcs

angstroms between oxygen6 and asparagine365 and leucine364.
In Figure 5, it is observed that fukugetin performed the

best energy of interaction with the protein synthesized by the
ERG5 gene, where the energy was -9.8 kcal/mol in which it
performed ten hydrophobic interactions and three hydrogen
bonds of sizes 2.85 angstroms between the drug oxygen9 and
C.albicans arginine148, 3.27 angstroms between drug oxygen8
and histidine144 and 3.18 angstroms between drug oxygen6
and alanine319.

Figure 6 shows that fukugetin had the best interaction energy
with the protein synthesized by the FAS2 gene, where the energy
was -10.1 kcal/mol in which it performed ten hydrophobic
interactions and five hydrogen bonds of sizes 2.88 angstroms
between drug oxygen6 and C. albicans serine1966, 3.02 and
3.16 angstroms between drug oxygen3 and 9 and arginine1822,
2.72 angstroms between drug oxygen9 and tyrosine1800, 3.01
angstroms between oxygen3 and threonine2021.

In Figure 7, it is observed that fukugetin had the best
interaction energy with the protein synthesized by the LTE1
gene, where the energy was -9.5 kcal/mol in which it performed
six hydrophobic interactions and three hydrogen bonds of
sizes 3.06 angstroms between drug oxygen6 and C.albicans
tyrosine76 and 3.07 and 3.12 angstroms between drug oxygen7
and 6 and asparagine191.

Another observation in Figure 8 was that guttiferone
performed the best energy of interaction with the protein
synthesized by the SKN7 gene where the energy was -7.9
kcal/mol in which it performed eleven hydrophobic interactions
and a hydrogen bond of size 2.92 angstroms between drug
oxygen9 and C. albicans arginine210.

In Figure 9, it is observed that fukugetin performed the
best energy of interaction of natural drugs with the protein
synthesized by the SLN1 gene, where the energy was -9.2
kcal/mol in which it performed five hydrophobic interactions
and eight hydrogen bonds of sizes 3.07 angstroms between
drug oxygen10 and C. albicans glutamate939, 2.77, 3.13 and
2.90 angstroms between drug oxygen11 and serine942 with two
bridges and tyrosine940 with only one bridge respectively, 3.02

and 2.87 angstroms between drug oxygen6 and alanine1204
and asparagine1205 respectively, 2.99 angstroms between
oxygen8 and lysine936 and 3.00 between oxygen9 and
lysine937.

Figure 10 shows that fukugetin performed the best energy
of interaction with the protein synthesized by the TEM1
gene, where the energy was -10.1 kcal/mol in which it
performed seven hydrophobic interactions and seven hydrogen
bonds of sizes 3.04 angstroms between drug oxygen11 and C.
albicans glycine26, 2.91 angstroms between drug oxygen10 and
serine29, 3.25 and 2.85 angstroms between drug oxygen7 and 6,
respectively, and threonine162, 2.81, 3.24 and 30.03 angstroms
between oxygen6 and aspartate129, serine161 and serine163
respectively.

Finally, it is observed that fukugetin performed the best
energy of interaction with the protein synthesized by the TUP1
gene in Figure 11, where the energy was -10.7 kcal/mol in which
it performed fifteen hydrophobic interactions and five hydrogen
bonds of sizes 2.80 and 3 .18 angstroms between drug oxygen5
and arginine207 from C.albicans, 2.88 angstroms between
drug oxygen3 and cysteine441, 3.15 angstroms between drug
oxygen9 and phenylalanine394 and 2.91 angstroms between
drug oxygen11 drug and arginine 210.

Finally, make an evaluation of Lipinski’s rules and solubility
by SwissADME software, in which was found that guttiferone
and the 7-epiclusianone violated only one Lipinski’ rule, while
the fukugetin violat three, the mangiferin two and the lapachol
and the plumbagin both no violate any rule, even though
these results the Lipinski’s rules is a parameter which must
be evaluated, but treatment of diseases there are many drugs
which not follow these rules and are still used (Viana et al.,
2021), in addition about the water solubility, the mangiferin,
the lapachol and the plumbagin are soluble in water, while
the guttiferone, the fukugetin and the 7-epiclusianone are not
soluble probably this parameter can interfere a little with the
bioavailability of the drug, since compounds that are insoluble
in water are also not soluble in the blood and need a transporter
to reach more specific places in the human body, however it is
already something that has been trying to be solved as discussed
by Lee (2020).

Therefore, with the results above, it is analyzed that the
natural compounds had a good interaction with the fungal
protein, which may cause a decrease in the expression of
certain genes which impair the proliferation of C. albicans or
a worsening in the protein activity of certain proteins which
the genes explored above synthesize. Thus, we have fukugetin,
which obtained better binding energy with protein compounds,
and may be a great inhibitor of C. albicans, as well as being able
to inhibit Leishmania exposed by (Pereira et al., 2011), through
this we have that fukugetin has a high antimicrobial activity.

In addition to this compound, guttiferone-A also receives an
interaction highlight with the fungus proteins, proving to be
a good antifungal, in addition to acting with antiplasmodial
as described by Wairata et al. (2021) and is also a compound
which can act against Staphylococcus aureus and Bacillus cereus
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as illustrated by Khameneh et al. (2021) thus revealing a very
efficient antimicrobial activity of this metabolite.

Another compound analyzed was 7-epiclusianone, which
had promising binding energies, thus being able to be an
antifungal potential as well as having an antibacterial potential
elucidated by Zhang et al. (2021) which has a great activity
against Streptococcus mutants having an inhibition with a low
concentration of the compound, so again it can be analyzed
that one more of the plant metabolites would have a great
antimicrobial action in living beings.

Also, as another potential, there is lapachol, which also
obtained an antifungal potential analyzed in the results above,
in addition to those presented by De Sá et al. (2019), which
inhibits the mycosis Paracoccidioides brasiliensis, in addition,
it has an antibacterial potential against Staphylococcus aureus
as observed by Figueredo (2022), with this lapachol has deep
foundations that it is a great antimicrobial plant secondary
metabolite with potential activity in mammals.

Furthermore, there is plumbagin, which obtained reasonable
binding energies, but even so it can still be classified as a
good antifungal, as presented by Jaradat et al. (2021) where
the metabolite inhibits more than four types of fungi, namely:
Microsporum canis, Trichophyton mentagrophytes, Trichophyton
rubrum and Ascosphaera apis. Thus, revealing that plumbagin
is a great antifungal agent.

Finally, there is mangiferin, which obtained certain binding
energies classified as good with the proteins of C.albicans, thus
being a good antifungal potential to be evaluated and, in
addition to the previously demonstrated results, there is also
research such as that of Loan, Nguyen Thi Truc, et al.2021
who analyzed the ability of mangiferin to inhibit the growth
of Escherichia coli, Samonella ssp and Aspergillus flavus, while
the study by Singh et al. (2012) evaluated the inhibition of
some species bacterial (Bacillus pumilus, B. cereus and Salmonella
virchow) and some species of fungi (Thermoascus aurantiacus
and Aspergillus flavus), with that through several aspects, and a
generalized analysis, it is concluded that mangiferin would also
be a great antimicrobial compound to be applied.

4. CONCLUSION

In the present study, it was possible to use plant-derived
drugs to analyze their binding energy to proteins synthesized by
selected genes from the fungus C. albicans based on the main
action of the metabolite in the plant.

Fukugetin and guttiferone-A showed more relevant poten-
tials in relation to the alteration in the expression of almost
all genes, and consequently in the synthesis of the respective
proteins originated by such nucleotide sequences, only the
protein generated by the SLN1 gene that revealed to have better
controls than natural products tested here, so other compounds
from plants will need to be researched to replace the control
drug.

Thereby, the drugs showed excellent antifungal perfor-
mance in the in silico research, making them possible candidates
to be used to control the proliferation of C.albicans in vivo and

in vitro tests for better confirmation of the results.
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