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Protein adse (0 KAS | Cangll aniiy) 4ty Jsead cldai Eus . Standard Docking
Gl e paldiin S 89 J Al Gl fua pes &3 A3y Data Bank
Llee D o3 a9 ChemDraw zaliym gouall sy a39 Pubchem adga (o 4oyl
A el ) ddlayly cdag )l @lShdly KAS | Casgll ay) o Docking eLuyY)
sl L 5l Jal (50 dsgaal) LS Ao gans o s SV 2elsh Gl
. Pubchem adse (e ooiae @l ils clily ges &8 Cus LSl 23]
badl Sl Bl dila (e el Lals)) A8l goa S5e 19 o bl cjelal st
) adihal salime LGS Lgal il (Kadll (o 4l ) iliall o2l
APIGININ Lgie duaplall LKAl (ans e sguall il oyl dulyl) sda ) sAadall
g Lplaall Cagaill amy A Bagasall Arachidic Acid «Oleic Acid «Stearic acid
=78.1 KJ/mol  aills cialy Gun (g)lall po Ajlie dnitiye Lol il b cilS
(—89.38:-89.62:-90.23 -104.81) Jall Je clSall bld)) @il cily
Claliall 4l gioslie e aally Ciluanl) Cilagiad 8 sana SIS, byl (Say UL
Aokl gl
Lyhaall cigsll « KAS | amycolic acid ) syladiall cdiiyall dadaill :dalidal) clals))

Lalal) Al gl) daalall cilyseall GIS atlsall Adhally Adsall oLl avd caclue S5 1
JAalall Al gl Zaalal) cliiall LIS (Ausla din CDUa 3
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Molecular modeling study of the effect of a group of
compounds extracted from some essential oils on the

KAS | enzyme in tuberculosis bacteria

Prof. Hani salim! Thanaa Mourad?
Raghad Al Trkmany? Lilas Arroub?
ABSTRACT:

Objective: Procedure a molecular modeling study on a group of
compounds extracted from aromatic oils in order to discover natural
compounds that are anti—-Tuberculosis bacilli.

Materials and Methods: Molecular modeling was done by iGemdock
software using Standard Docking. It required downloading the structure
of the target enzyme KAS | from the Protein Data Bank website, and
then the chemical compound formulas for 89 compounds extracted from
essential oils were collected from the pubchem website. The formulas
were drawn with the chemdraw program, and then the docking process
was completed between the target enzyme KAS | and the studied
compounds. In addition, the Applying Lepinski and Weber's rules to the
group of studied compounds in order to predict the bioavailability of
these compounds. Data for these two rules were collected from the
Pubchem website..

Results: The results showed that 19 compounds achieved a higher
binding energy than the standard compound. These results indicate that
it is possible to formulate these compounds as anti— Tuberculosis drugs.
Conclusion: This theoretical study shed light on some natural
compounds, including Apiginin, Stearic acid, Oleic Acid, and Arachidic
Acid found in some essential oils, which had high binding energies

compared to the standard ones, as their energy reached —78.1 KJ/mol
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and reached the binding energies of the compounds are respectively (-
104.81,-90.23, —-89.62, -89.38) and therefore they can be considered

as new substrates in targeting bacilli and reducing their high resistance

to the antibiotics used.
KEYWORDS: Molecular Modeling, Mycobacterium Tuberculosis, Mycolic

acid, KAS I, Aromatic Oils.
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0 structure (Kcall
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mol)
. Citronel .
Geranium 3,7-dimethyloct- (Gallardo et
1 . lyl 13.0791
oil 6-enyl acetate al., 2012)
Acetate
—
(2S)-6-methyl- p, (Liuetal.,
Calamus a- 2-[(1S)-4- ; 2013;de Sousa
2 oil Bisabol | methylcyclohex = 14,7954 | Oliveiraetal.,
ol -3-en-1-yl]hept- 2017)
5-en-2-ol
Yy
. . Stearic octadecanoic (Zhao et al.,
3 Mint Oil Acid acid 17.2158 2022)
Moringa Oleic (2)-octadec-9- (Ekiert et al.,
A1 ol Acid enoic acid ( 9.0893 2020)
5,7-dihydroxy- i,,
5 Chamomil | Apigini 2-(4- E— 14.4728 (Narayanankut
e Oil n hydroxyphenyl) W ' ty et al., 2021)
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e
0
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LAalidal) dali ) lElal 428y dus Glleas olall Pla
\gacdliag gilaa) .3
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LSyl ae 205l g 3Y) S50 duslys @3 WS« =78, 1 KJ/Mol e caly (53l JFX (5l
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3 Eugenol C10H1202 164.20 2 1 2 3 295

Eugenol

4 Acetate C12H1403 206.24 2.3 0 3 5 355
5 | Clwonellyl | ot | 10830 | 338 0 2 7 | 263

Acetate ’ ’ '
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7| SR | CuksO: | 2845 | 74 1 2 16 | 37.3
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Aadall S 8 5 Jall Cliae ve dsagiial) dagliall duhall sia ciingiul TALEUAY
CulS G Slanl) a2 Oall syaa SIS Aldiadll LSl e Capll b 550 Aiial
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