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Introduction

»Cancer is the second leading cause of death globally (WHO, 2022).

» Cervical cancer is a common malignant tumor of the female reproductive system with high
morbidity and mortality (Chen et al., 2016).

» Epidemiological studies have shown that the risk factors for cervical cancer include;
v"High risk Human papillomavirus (HPV),

v'HIV infection,

v'Premature sexual age,

v'Multiple sexual partners, and

v'Smoking (Mufioz et al., 2003; Lu et al., 2016; Cao et al., 2019).
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The most common symptoms of the disease (Figure 1) include, bleeding between periods,
after sexual intercourse, and in post-menopausal women, discomfort during sexual

intercourse, vaginal discharge with a strong odor and tinged with blood and pelvic pain
(WHO, 2022).
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Figure 1. Symptoms of cervical cancer (Source: Team Dr Lal Path Labs)
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http://www.nhs.uk/Conditions/Cancer-of-the-cervix/Pages/Symptoms.aspx

Why Cervical cancer?

»Worldwide, cervical cancer is the fourth most frequent cancer in women with an estimated 604
000 new cases in 2020.

» Of the estimated 342,000 deaths from the disease in 2020, about 90 % of these occur in low- and
middle-income countries (Sung et al., 2020).

»Women living with HIV are 6 times more likely to develop cervical cancer compared to women
without HIV.

»In low-and middle-income countries, there is limited access to preventative measures (screening,
vaccination, and treatment)

»and cervical cancer is often not identified until it has further advanced and symptoms develop (Lei
et al., 2020).

» Although, there are many different approaches to cancer treatment, they are often painful due to
adverse side effects and are sometimes ineffective due to increasing resistance to classical anti-
cancer drugs or radiation therapy (WHO, 2022).
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Justification of the Study

»Plant derived natural compounds are of major interest in cancer treatment due to their high
bioavailability, safety, minimal side effects and, most importantly, cost effectiveness (Abdel-Rahman et
al., 2018).

»Adansonia digitata L. belong to the Malvaceae family and it is commonly known as baobab (Rahul et

al., 2015); the plant has been widely employed in traditional medicine to treat different ailments such
as cancer, malaria, diarrhoea, dysentery, among others (Kamatou et al., 2011; Salim et al., 2012; Rahul
et al., 2015).

»The anticancer effect of the seeds and fruit pulps A. digitata against Ehrlic Ascites Carcinoma was
reported by Elsaid et al. (2020);

»The anticancer effects of the fruit against three human cancer cell lines including MCF-7, Hep-G2 and
COLO-205 for breast, liver and colon cancers respectively was also reported by Kadam and Kondawar
(2019).

» Anti-cervical cancer effect of the different parts of A. digitata extracts and characterization of their
chemical constituents using GC-MS and LC-MS/QTOF was also reported (Suliman et al., 2022).
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Aim and Objectives of the study

»The aim of this study was to conduct in-silico analysis including molecular docking and
ADMET studies of the phytoconstituents of A. digitata against DNA methyltransferases
1 (DNMT1) through the following objectives;

v'To retrieve the crystal structure of DNMT1 — PDB ID: 4WXX from Protein Data Bank

(PDB) repository and prepare it using the protein preparation wizard panel of Glide
(Schrédinger Suite 2020-3).

v'To retrieve the phytoconstituents of A. digitata from PubChem and prepare them for
molecular docking using Lipprep module (Schrédinger Suite 2020-3).

v'To conduct Protein-Ligand Docking using Glide tool of Schrédinger Maestro 12.5.

v'To determine the ADME and Toxicity profile of the compounds using the SwissADME
and ProTox-Il online servers, respectively.
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Methodology

45 Phytoconstituents of A. digitata
Ligands

Molecular
Docking

—>

Crystal structure of DNMT1
Target

7Y

DRUG DISCOVERY AFRICA 2022; 19-23 SEPTEMBER, 2022 @AFE BABALOLA UNIVERSITY IN ADO
EKITI, NIGERIA

Complexes




Results and Discussion
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Figure 2. Chemical structures of top 9 compounds of A. digitata and the standard ligand
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Molecular docking

Table 1. Docking scores of the top nine compounds of A. digitata against DNMT1

Rutin 7,006
il .98
o .82
Merin 6827
Catechin 567
e .28
Diosmir 6175
“ 2,5-dihydroxybenzoic acid 611
SRS 5903
s-adenosylhomocysteine

B ==

-5.813
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Biological interactions
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Figure 3. 2D view of the molecular interaction of rutin, naringin, apigenin, morin, catechin and standard ligand with DNMT1
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Biological interactions
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Figure 4. 3D view of the molecular interaction of rutin, naringin, apigenin, morin, catechin and standard ligand with DNMT1
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Table 2. Molecular interactions of the top five compounds of A. digitata and standard ligand with DNMT1

Comaoune
1 H-Bond Hydrophobic and Others

Rutin THR1526, ASP526, GLY1223, GLU703 LYS1535, GLN1536, ASP521, SER522, THR1525,
THR523, VAL1527, THR1528, ARG1574, GLY1577,
ASN1578, SAH1706, GLU1266, PRO1225,
CYS1226, GLN1227, SER1230, ARG1310,
ARG1312, PRO579, ARG582, PRO1224

5280805

Naringin THR1525, GLU703, SER1230, GLU1266, THR1526, THR1528, PRO579, GLN1227, CYS1226,
LYS1535 PRO1225, VAL1268, ASN1267, PRO1224,
GLY1223, SAH1706, ASN1578, ARG1574, THR523,
GLU525, GLN1536
442428
Apigenin LYS611, ASN1578, GLY1228, PRO1225  ASN519, ARG1574, TRP1170, SAH1706, PHE1229,
- GLN1227, SER1246, LEU1274, CYS1226
5280443
Morin PRO1225, LEU1247 LYS611, ASP521, SER520, ASN519, LYS1242,
- THR616, SER1246, CYS1226, GLN1227, GLY1228,
5281670 PHE1229

Catechin SER520, ASP521, LYS611, SAR1706, GLY1228, GLN227, LYS1242, SER1246, ASN1192,
9064 ASN1245 LEU1247, THR616, MET1169

S-adenosylhomocysteine GLU703, GLN1227, GLY1223, GLU1266, ~ ARG582, PRO579, CYS1226, PRO1225, PRO1224,
ARG1310, ASNS78, ARG1312, ARG1574  SAH1766, ASN1267, THR1528, VAL1268, THR523,
AsP521




Table 3. Drug likeness and pharmacokinetics prediction of the top 9 compounds of A. digitata

Parameters | w1 | wm2 [ wm3 | w4 | wms_ | wme | wm7 | wm8 | m9 [ M0

Drug likeness

610.52 580.53 432.38 608.54  154.12 464.38 384.41
H bond acceptors 16 14 10 15 4 12 9
10 8 6 8 3 8 5
141.38 134.91 106.11 143.82 37.45 110.16 92.81
269.43 225.06 170.05 238.2 77.76 210.51 207.93
3.3 -2.98 -3.78 -3.51 -2.23 -3.04 0.19
Soluble Soluble Soluble Soluble Soluble Soluble Highly soluble
3 0 2 1
4 3 1 1
1 0 1
1 0 1
4 1 3
1 5 1

Pharmacokmetlcs

Log K, (cm/s) (skin -10.26 -10.15
permeatlon)

Key: M1= Rutin; M2= Naringin; M3= Apigenin; M4= Morin; M5= Catechin; M6= Apigetrin; M7= Diosmin; M8= 2,5-dihydroxybenzoic acid; M9= Isoquercitrin; M10= S-adenosylhomocysteine

'U-.Nl—\l—\

.56 0.

Low High Low Low
No No No No
Yes No No No
No No No No
No No No No
No No No No
No No No No
No Yes No No
-7.65 -9.91 -6 -8.88 -11.13




Table 4. Toxicity prediction output of test compounds of A. digitata

R N M I N

LD, (mg/kg) 5000 2300 2500 3919 10000 5000 5000 4500 5000 3320

5555 6 5 5 5 5 5

Cytotoxicity - - - - — - - - - -

Key: M1= Rutin; M2= Naringin; M3= Apigenin; M4= Morin; M5= Catechin; M6= Apigetrin; M7= Diosmin; M8= 2,5-dihydroxybenzoic acid,;

M9= Isoquercitrin; M10= S-adenosylhomocysteine
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Conclusion

* In conclusion, 45 bioactive constituents of A. digitata were screened for their inhibitory
effect against DNMT1 protein, out of which 9 including Rutin, naringin, apigenin, morin,
catechin, Apigetrin, Diosmin, 2,5-dihydroxybenzoic acid, and isoquercitrin exhibited higher
binding affinity than the standard ligand S-adenosylhomocysteine by interacting with
clinically important amino acid residues.

* The constituents also exhibited good ADMET properties with Apigenin, morin, catechin being
the best and none of the compounds have shown propensity for hepatoxicity,
carcinogenicity and cytotoxicity.

* Hence, the phytochemical constituents of A. digitata could be studied further for
development as effective therapeutic agents against cervical cancer
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