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ABSTRACT

Objective: To identify a potential drug molecule for B-cell lymphoma based on the structural
analogues of Panobinostat, a Histone Deacetylase Inhibitor via in silico docking studies
against the BCL6 gene and compared with Panobinostat.

Materials and Methodology: BCL6 protein structure was downloaded from the RCSB
protein databank. The ligands were selected and downloaded from PubChem. The docking
study was carried out using Flare docking software. The pharmacokinetic studies were done
using the SwissADME web tool.

Results: The in silico studies identified molecules with better binding energy than
Panobinostat(-7.507 Kcal/mol). The top 5 molecules were studied for their interaction with
the gene having a range of binding energy from -10.339 to -9.935 kcal/mol. The rank of the

compounds was determined based on the lowest energy score.
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Conclusion: The docking study data and pharmacokinetic data suggested that the molecule

named CHEMBL341601 (PubChem ID: 11058122) could be used as a potential drug for

Lymphoma.

Keywords: In-silico docking study, Panobinostat, B-Cell Lymphoma, Histone Deacetylase
Inhibitor, BCL6 gene, Flare by Cresset

1. INTRODUCTION
Lymphoma, a rare form of cancer, has
affected around 627,439 people in 2020 [1].
It involves the malignancy of the lymphatic
system that is caused due to the clonal
proliferation of B-Cells, T-cells, and
Natural Killer cell subsets of lymphocyts at
various stages of maturation [2]. Body’s
lymphatic system is a natural germ-fighting
defence mechanism that comprises various
organs like lymph nodes/glands, spleen,
thymus gland and the bone marrow.
Broadly, Hodgkin’s Lymphoma (HL) and
Non-Hodgkin’s Lymphoma (NHL) are the
two major types of lymphomas, which
comprise of majority of the lymphomas [3].
The NHL is further classified into subtypes
depending upon the type of cells they
affect, which include B-cells, T-cells, and
Natural Killer (NK) cells. Some of those
lymphomas include [4]

1. Diffused Large B Cell Lymphoma

(DLBCL)
2. Lymphoplasmacytic lymphoma
3. Primary Mediastinal Large B-Cell
Lymphoma (PM-LBCL)

4. Intravascular Large B-Cell

Lymphoma (I-LBCL)
5. ALK+ large B-cell lymphoma

6. T-cell/histiocyte-rich large B-cell
lymphoma
7. T-cell prolymphocytic leukaemia
8. Aggressive NK-cell leukaemia
9. Enteropathy-associated T-cell
lymphoma
10. Primary cutaneous CD30+ T-cell
lymphoproliferative disorder
Diffused large B cell lymphoma (DLBCL)
is considered one of the most prevalent
forms of non-Hodgkin’s Lymphoma [5]. It
accounts for 30% of all the NHL cases [6].
Generally, it is presented with a rapidly
growing mass or as an enlarged lymph
node. B cell lymphomas are a result of the
malignant proliferation of the B cell during
the different stages of their development.
There are three stages of development, pre-
germinal, germinal, and post-germinal
centre, of which most of the lymphomas are
derived from the germinal centre (GC) [7].
B cell Lymphoma (BCL) gene is a family
of genes that is responsible for the
regulation of different BCL proteins that
act as a transcription repressor and have
significance in Lymphomas. The BCL 6 is
a part of the BTB/POZ zinc finger family

of the transcription repressor, which
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expresses  itself  during the GC
differentiation phase [8]. The presence of
BCL6 is essential for the formation of GCs
and the further differentiation of B-cells
into memory cells or plasma cells by its
downregulation [9]. Around 20% to 40% of
the cases of DLBCL have shown BCL6
gene alterations [7]. These genetic
alterations usually involve translocations
that fuse with the coding sequence of the
homologues promoters, otherwise, it could
be due to a point mutation in the BCL 6
promoter negative regulatory element [10].
As GCs cannot form in the absence of BCL
6, it indicates that BCL 6 facilitates the
proliferative and genetically unstable
centroblast phenotype, alongside BCL 6
has shown to weaken the DNA damage
sensing [11]. The B cells

centroblasts after they enter the GC

become

reaction that causes them to gain the ability
to divide and multiply at a high rate and at
the same time experience immunoglobulin
somatic hypermutation (SHM) which is
controlled by activation-induced cytosine
deaminase (AID) [12]. Functional gain and
loss studies of the DLBCL showed BCL 6
damaged the histone 2x phosphorylation
and double-strand break repair once it was
exposed to DNA damaging agent [11]. The
BCL 6 enables the down streaming of the
checkpoint genes of ATR inducing TP53
[13], CHEKI1 [14] and CDKNI1A [15].

The BCL6 gene is known to be associated
with Primary Mediastinal Large B-Cell
Lymphoma (PMLBCL) [16]. PMLBCL is a
type of aggressive DLBCL, but WHO
classifies it separately, mainly due to the
specific clinical and pathological features.
The Primary Mediastinal LBCL is seen in
around 2-4% of all NHL and around 6% of
DLCBL. It primarily affects young adults
of age around 35 years, widely females
[17]. Some studies have shown the somatic
hypermutation of the BCL6 gene and
immunoglobulin gene in PMLBCL. This
has confirmed the post-germinal centre of
origin for the cancerous cells [18].

Two 2003 studies have shown that the
molecular  transcriptional  pattern  of
PMLBCL was unique and different from
DLBCL, although it has shared features
with classical Hodgkin Lymphoma (cHL)
[19]]20].

The drug molecule, Panobinostat was
selected for the study due to its novel
approach as chemotherapeutic agent and
due to its current investigations for
treatment of multiple types of cancers.
Panobinostat (tradename Farydak) is a
small molecule oral drug which acts as a
Histone Deacetylase Inhibitor (HDAC). It
was approved by the US FDA (US Food
and Drug Agency) on 15th February 2015
as an antineoplastic agent for the treatment
of Multiple Myeloma in combination with

Bortezomib and dexamethasone [21][22].
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Subsequently, the EMA  (European
Medicines Agency granted approval on
15th August 2015 for the same indication
[23]. The activity of Panobinostat is based
on the deacetylase enzyme that is also
known as HDACs proteins, which
primarily acts on the histone proteins along
with the ftranscription factors. The
arrangement of the DNA into nucleosomes
are done by histone proteins. During the
cell division process, the HDACs proteins
execute the histone modification which
drives towards the different conformations
of chromatin, allowing the DNA
transcription [24]. Together with histone
acetyltransferases with their contrasting
activities, they regulate various cellular
activities including cell differentiation,
gene expression and survival [25-27].
There are four main classes of HDACS (I,
II, 111, and 1V) that are relocated from the
cytoplasm into the nucleus and primarily
act on non-histone proteins. The drug
panobinostat has shown activity in four
classes during preclinical studies [28].
HDAC inhibitors like panobinostat cause
an elevation in the acetylation process
leading to the increase of DNA
transcription and accumulation of other
proteins. This leads to a reduction in
cellular proliferation and further apoptosis
[29].

At present, various clinical trials are being

conducted for various diseases other than

Multiple Myeloma. These include relapsed
DLBCL, non-small cell lung cancer, and
breast cancer, with or without in
combination with rituximab, erlotinib and
letrozole [30-33]. The drug description of
Panobinostat is provided in Table 1.

2. MATERIALS AND

METHODOLOGY
2.1.Target Protein Acquisition and
Preparation.

A three-dimensional structure of the BCL 6
gene was obtained from the RCSB Protein
DataBase for the docking study in the PDB
format [34]. The target gene’s PDB ID was
6WE6 which was a Camphor bound
P450cam D251E structure [35]. The
target’s structure was determined using the
X-ray  diffraction  method.  Protein
preparation was carried out in Flare
docking software, developed by Cresset
group [36] using the default settings.

2.2.Ligand Preparation
The drug of interest was selected to be
Panobinostat, which is an oral Histone
Deacetylase  inhibitor. The  three-
dimensional molecular conformers of the
compound were obtained from PubChem
[37]. A library of compounds was compiled
by searching for the compounds with
structural similarity. A total of 88
compounds including Panobinostat was
selected and downloaded in SDF format.

The two-dimensional structure of the

selected ligands is available in Table 2.
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The ligand structure was prepared by using
the default preparation wizard in Flare
software (Cresset module) [36]. The ligand
files were read in autodetect mode at full
protonation.

2.3.Molecular Docking Studies
Molecular docking of all 88 selected
compounds including Panobinostat listed in
the ligand library with the BCL 6 gene was
carried out wusing Flare module by
CRESSET software [36]. The grid box was
defined using binding site information in
normal mode and docking calculation was
done in the CRESSET Flare module with
default settings. The top 5 compounds with
the lowest LF Rank scores were selected
and their best poses were generated and
visualised.

3. RESULTS AND DISCUSSION
Molecular docking of the selected 88
compounds was carried out on the B-Cell
Lymphoma 6 (PDB ID:6WE6) gene in
CRESST  Flare software for the
identification of the interactions between
the target protein and the ligands. The
CRESSET Flare software wuses the
polarisable extension electron distribution
(XED) force field as the docking protocol
[38]. The 3D crystal structure of the gene
was downloaded from the PDB databank.
The structure of panobinostat and the
structural analogues were downloaded from

PubChem in SDF format.

The binding affinities of the ligands
towards the BCL6 gene were studied in
detail. Various interactions between the
ligand and protein were identified. LF rank
score is a measure of the binding affinity of
the protein-ligand complex. The list of LF
rank scores of all the ligands is given in
Table 2. A higher negative LF score
indicates a better affinity towards the BCL6
gene. All the molecules selected for the
docking studies showed binding affinity
towards the gene. The LF rank score ranged
from a value of -10.339 kcal/mol to -3.052
kcal/mol. The docking results showed that
some of the molecules that have structural
similarity with Panobinostat had better
docking to the target protein, BCL-6 when
compared to Panobinostat. The LF rank
score of Panobinostat was calculated to be -
7.507 kcal/mol. Panobinostat had 3
interactions in total with 1 C-O covalent
bond and 2 hydrogen bonds at Cys 53, Cys
53, and Glu 115 amino acid residues with
bond lengths of 2.8 A, 2.5 A and 2.6 A
(Figure 1a). On the other hand, a molecule
named CHEMBL3793310 (IUPAC Name:
(E)-N-Hydroxy-3-[4-[2-[(E)-2-(2-methyl-

1H-indol-3-yl)ethenyl]phenyl]phenyl]prop-
2-enamide) (PubChem ID: 127030313)
showed the highest binding affinity with an
LF Rank score of -10.339 kcal/mol (Figure
1b). The other four ligands had an LF rank
score of -10.233, -10.077, -10.071 and —
9.935 kcal/mol, respectively. The best
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poses of the top 5 molecules along with
Panobinostat against the active site of the
BCL6 gene were captured for detailed
studies. The details of the top 5 ligands
including binding affinity, interactions,
amino acid residues, and bond length have
been given in Table 2.

The docking results revealed that all top 5
molecules with the lowest LF rank scores
had one aromatic interaction with the BCL6
gene at the amino acid residue Tyr 58 of
chain A. CHEMBL3793310 (PubChem ID:
127030313) with an LF rank score of -
10.339 kcal/mol had 3 interactions that
included a hydrogen bond, a C-O covalent
bond and a pi-pi interaction. The bond
lengths of the interactions were 2.8 A, 2.8
A, and 4.9 A at amino acid residues Met
51, Met 51, and Tyr 58, respectively.
CHEMBL341601 (PubChem ID:
11058122) with an LF rank score of -
10.233 kcal/mol had 6 interactions with
bond lengths of 3.0 A, 2.8 A, 2.8 A, 2.4 A,
3.0 A, and 3.5 A at Cys 53, Glu 114, Gln
133, GIn 133, Met 51 and Tyr 58
respectively (Figure lc).
CHEMBL1819255 (Pubmed ID:
20579392) with LF rank score -10.077
kcal/mol had only 2 interactions, one
hydrogen bond and the other pi-pi
interaction (Figure 1d). 3-(4-(di(1H-indol-
3-yl)methyl)phenyl)-N-hydroxyacrylamide
(PubChem ID: 11993595) with LF rank
score of -10.071 kcal/mol showed 4

interactions including one O=0 double
bond (Figure 1e). The bond lengths of
interactions were 2.0 A, 2.9 A, 2.8 A, and
3.2 A at Glu 115, Met 114, Gln 113, and
Tyr 58. The final compound with an LF
rank score of -9.935 kcal/mol was
CHEMBL1093052 (PubChem ID:
46197795) with 3 interactions. Bond
lengths were 2.9 A at Met 51, Glu 115, and
5.0 A Tyr 58 (Figure 1f).
3.1.In Silico Prediction of Drug
Likeliness
One of the most significant criteria of
prediction of drug likeliness is Lipinski’s
rule of 5, where if a chemical compound
exhibits some biological activity and has
physicochemical properties, would
potentially make it an orally active drug
molecule [39]. It uses various descriptors
that are necessary for the prediction. The
rules state
1. The molecular mass of less than 500
Daltons
2. Maximum 5 Hydrogen bond donors
3. Maximum 10 Hydrogen bond
acceptors
4. Partition coefficient (Logp) value
not greater than 5
In case there are more than 3 violations of
the descriptor parameters, then the
compound is a misfit for the criteria of drug

likeliness and is removed from the drug

discovery process.
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Egan’s rule was developed as a model to
predict bioavailbility based on LogP and
Polar Surface Area (PSA) values [40]. Thus
a molecule is deemed to have a good
bioavailability when
1. Partition Coefficient (LogP) value is
smaller or equal to 5.88
2. Polar surface area is lesser or equal
t0 131.6. A
The Muegge’s method involves use of
more parameters for assessing the
bioavailability of a molecule [41]. These
parameters include
1. Molecular mass range from 200 to
600 Daltons
2. Partition coefficient (LogP) value
between -2 to 5
Number of rings less or equal to 7
More than 4 carbon atoms

More than 1 heteroatom

S

Polar surface area less or equal to
150 A
7. Rotatable bonds less or equal to 15
8. Hydrogen bond acceptors less or
equal to 10
9. Hydrogen bond donors less or equal
to 5
The Ghose filter provides an analysis of
some computational  physicochemical
properties and the chemical constitutes of
the known drug molecules that are readily
available in the Comprehensive Medicinal
Chemistry database [42]. The rule states
that

1. Partition coefficient (LogP) value
between -0.4 to 5.6 (mean value
2.3)
2. Molecular weight between 160 to
480 Daltons
3. Molecular refractivity between 40
to 130 (mean 97)
4. Number of atoms between 20 and
70
5. Polar surface area less than 150 A
Finally, the Veber’s rule states that [43]
1. Rotatable bonds less or equal to 10
2. Polar surface area less or equal to
140 A
Table 3 provides the drug likeliness using
various rules including Lipinski rule of 5,
Veber, Ghose, Muegge, and Egan rules that
were applied to the selected molecules. It
was observed that none of the molecules
violated Lipinski’s rule of 5, while there
were only a few that violated the other
rules. All of these compounds show a low
value of synthetic accessibility, thus
indicating that they can be synthesised.
3.2.In Silico Simulations of
Pharmacokinetics Properties
All 88 selected compounds including
Panobinostat are screened for their
pharmacokinetic properties using the online
web tool SwissADME. The list of the
findings has been given in the table, The
pharmacokinetic data showed that of the
top 5 molecules with the lowest LF Rank
score, all of them had high Gastrolntestinal
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(GD absorption, while only
CHEMBL341601 (PubChem ID:
11058122) could cross the Blood-Brain
Barrier (BBB). Moreover, only one
compound of the top 5 molecules,
CHEMBL3793310 (PubChem ID:
127030313), was negative to P-
glycoprotein substrate (Pgp) interaction. In
the case of Panobinostat, it had a high GI
absorption, BBB permeability, and positive
for Pgp substrate interaction, as given in
table 4. The predicted pharmacokinetic
P450 for

properties of Cytochrome

substrate and inhibition were also
performed using the SwissADME online
webserver. This included the CYP2D6 and
CYP3A4 CYP1A2,
CYP2C19, CYP2D6 enzyme inhibition.

The results show a high number of CYP450

Substrate and

interactions, given in Table 4.

The morden in silico modelling has played
crucial roles in the early stages of the
development of novel drugs, primarily in
the ADME-Tox properties [44]. It has
significantly reduced the cost, time and
labour requirement that is necessary in the
early stages of drug discovery [44]. The
computational methods have enabled easier
combination of various physicochemical
properties of a molecule like solubility,

pKa, oral bioavailability, volume of

distribution, blood brain barrier
permeability, skin permeability,
metabolism and metabolic pathways,

protein binding and clearance to accurately
predict its pharmacokinetics [44]. Also
these have shown usefulness in the
potential toxicity predictions. Most of these
predictions are based on the compound
ADME data which were previously
obtained through in vivo and in vitro

studies.

The compiled data of molecular docking,

binding energy, drug likeliness,
pharmacokinetics  including  CYP450
interactions are used to compare

Panobinostat with other molecules. This
revealed that the top 5 molecules with the
similar

least binding energy show

properties to Panobinostat. Molecules
CHEMBL341601 (PubChem ID:
11058122), CHEMBL1819255 (Pubmed
ID: 20579392), and 3-(4-(di(1H-indol-3-
yl)methyl)phenyl)-N-hydroxyacrylamide

(PubChem ID: 11993595) had no violations
for the drug likeliness. The top molecules
had high GI absorption and Pgp substrate
interaction, while only CHEMBL341601
(PubChem ID: 11058122) had BBB
permeability similar to Panobinostat.
Similarly, the top molecules had CYP450
interaction as seen in Panobinostat. The
low value of synthetic accessibility allows
easier synthesis, where CHEMBL341601
(PubChem ID: 11058122) had the least
value of 3.01

Panobinostat at 2.88. These data imply that

and was closest to
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they can be used as a potential target
against the BCL6 gene.

The Brain Or
permeation method (BOILED-Egg) was

Intestinal ~ EstimateD
used for the visualization of the absorption
pharmacokinetics of the top 5 molecules
along with Panobinostat (Figure 2). The
plot suggested that only CHEMBL341601

(PubChem ID: 11058122) showed analogy
to the absorption kinetics of Panobinostat in
all the parameters of BBB permeation,
Gastrointestinal absorption and PGP+. This
along with this, the radar chart of
CHEMBL341601 (PubChem ID:
11058122) and Panobinostat had similar

bioavailability parameters (Figure 3).
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a) b)

c) d)

e) . . f) .
Figure 1: Molecular docking of a) Panobinostat, b) Molecule 1 CID127030313, c) Molecule 2 CID11058122, d) Molecule 3 CID20579392, e) Molecule 4 CID11993595 and f) Molecule
5 CID46197795 with BCL6 gene

5276
IJBPAS, November, 2022, 11(11)



Chinari SK et al Research Article

Molecule 5 (PubChem ID 46197795)

e
o ~ Molecule 4 (PubChem ID 11993595)

°| Molecule 1 (PubChem ID 127030313) Molecule 3 (PubChem ID 20579392)

o~
o

| Molecule 2 (PubChem ID 11058122) LEGENDS

o‘\ o
Panobinostat (PubChem ID 6918837)
Blood Brain Barrier permeability

Gastrointestinal Absorption
© PGP+
O PGP-

Figure 2: Predicted BOILED-Egg plot from swissADME online web tool of all molecules

LIPO LIPO

FLEX SIZE FLEX SIZE

INSATU POLAR INSATU POLAR

(a) (b)

INSOLU INSOLU

Figure 3: Bioavailability radar of (a) Panobinostat and (b) Molecule 2 CID11058122. The pink zone represents the space for oral bioavailability and red line
indicates the oral bioavailability properties of the molecules.
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Table 1: Drug Data of Panobinostat

Generic Drug Name Panobinostat

Market Name Farydak (Pfizer)

IUPAC Name (2E)-N-hydroxy-3-[4-({[2-(2-methyl-1H-indol-3-yl)ethyl]amino} methyl)phenyl]acrylamide
Indication Marketed - Multiple myeloma

Phase II/III - Chronic myeloid leukaemia
Phase II - Acute myeloid leukaemia; Chronic lymphocytic leukaemia; Chronic myelomonocytic leukaemia; Colorectal cancer; Graft-versus-
host disease; Lymphoma; Myelodysplastic syndromes; Myelofibrosis; Neuroendocrine tumours; Non-Hodgkin's lymphoma; Precursor cell
lymphoblastic leukaemia-lymphoma; Renal cell carcinoma; Thyroid cancer; Waldenstrom's macroglobulinaemia
Phase I/I1 - Breast cancer; HIV-1 infections; Hodgkin's disease; Malignant melanoma
Phase I -Diffuse intrinsic pontine glioma

Mechanism of Action

Oral Histone Deacetylase Inhibitor

Metabolism and Elimination

Extensively metabolized, eliminated equally through the kidney and liver

Primary Toxicities

Thrombocytopenia, anemia, neutropenia, diarrhea, fatigue

Table 2: Molecular interaction results of BCL6 with the top 5 molecules with the least binding energy
Compound (PubChem ID) Interactions Bond Type of
Drug Molecule Protein Length | Bond
Interaction Atom Type tf Value  Residue Docked | Atom Type Name tf Value Residue
number Score
127030313 1 H 33 H -0.175 Mol 1 -10339 | 0751 Osp2 O 13.84 AMETS51 | 2.8 A | Hydrogen
2 C29 C sp2 -0.307 Mol 1 -10.339 0751 Osp2 O 13.84 AMETS51 | 28A Covalent
3 C16 Car -0.203 Mol 1 -10.339 C 848 Car CG 17.75 ATYRS58 | 49A Pie — Pie
C21 Car -0.38 Mol 1 -10.339 C 849 Car CD1 18.57 A TYR S8
C22 Car -0.134 Mol 1 -10.339 C 850 Car CD2 18.22 A TYR S8
. C26 Car -0.336 Mol 1 -10.339 C 851 Car CE1 20.01 A TYR 58
o Cc27 Car -0.155 Mol 1 -10.339 C 852 Car CE2 20.52 A TYR 58
C25 Car -0.199 Mol 1 -10.339 C 853 Car CZ 25.97 A TYRS8
11058122 1 C24 Car -0.052 Mol 1 -10233 | 0778 Osp2 O 14.85 ACYS53 | 3.0A | Covalent
2 N4 Nsp3  -0.606 Mol 1 410233 | N1765 Ntri N 18.61 A  GLU | 28A | Covalent
114
3 C8 C sp3 -0.339 Mol 1 -10.233 01734 Osp2 O 14.6 A GLN | 284 Covalent
133
4 H31 H -0.251 Mol 1 -10.233 01734 Osp2 O 14.6 A GLN | 24 A Hydrogen
133
5278
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o C20 Car -0.287 Mol 1 -10233 | 0751 Osp2 O 13.84 AMETS51 | 3.0 A | Covalent
L c7 Car  -0247 Moll  -10233 |C848 Car CG 17.15 ATYR58 | 354 | Pie-Pie
‘I\ C10 Car -0.218 Mol 1 410233 | C849 Car CD1 18.57 A TYR 58
) 5) Cc13 Car -0.3 Mol 1 410233 | C80 Car CD2 18.22 A TYR 58
Cci15 Car -0.307 Mol 1 410233 | C81 Car CEl 20.01 A TYR 58
,\(—ji}f—fz Ci18 Car -0.384 Mol 1 -10233 | C852 Car CE2 20.521 ATYR 58
L7 X
C20 Car -0.287 Mol 1 -10233 | C83 Car CZ 25.97 A TYR 58
H 34 H -0.505 Mol 1 -10.077 | 01734 Osp2 O 14.6 A GLN |21A | Hydrogen
113
Cc8 Car -0.182 Mol 1 -10.077 | C848 Car CG 17.15 ATYR58 | 41A | Pie- Pie
C10 Car -0.136 Mol 1 -10.077 | C849 Car CD1 18.57 A TYR 58
C13 Car -0.258 Mol 1 -10.077 | C80 Car CD2 18.22 A TYR 58
C 14 Car -0.181 Mol 1 -10.077 | C81 Car CEl 20.01 A TYR 58
Cc16 Car -0.277 Mol 1 -10.077 | C852 Car CE2 20.521 A TYR 58
c17 Car -0.218 Mol 1 -10.077 | C853 Car CZ 25.97 A TYR 58
11993595 o1 Osp2  -0.394 Mol 1 -10.071 | H1774 H H 18.53 A GLU |24 Hydrogen
d 115
o1 Osp2  -0.394 Mol 1 -10.071 | C1749 Csp3 CA 12.11 A MET | 29A | Covalent
I 114
o1 Osp2  -0.394 Mol 1 410071 | 01734 Osp2 O 14.6 A GLN | 28A | Covalent
113
8 Cc7 Car -0.132 Mol 1 410071 | C848 Car CG 17.15 ATYRS58 | 32A | Pie- Pie
Cc16 Car -0.318 Mol 1 -10.071 | C849 Car CD1 18.57 A TYR 58
Cc17 Car 0.203 Mol 1 -10.071 | C850 Car CD2 18.22 A TYR 58
Cc22 Car -0.39 Mol 1 -10.071 | C81 Car CEl 20.01 A TYR 58
Cc23 Car -0.104 Mol 1 -10.071 | C852 Car CE2 20.521 ATYR 58
C26 Car -0.255 Mol 1 -10.071 | C853 Car CZ 25.97 A TYR 58
46197795 C29 Car -0.31 Mol 1 -9.935 0715 Osp3 O 13.84 AMET51 | 29A | Covalent
c1 Csp3  -0.238 Mol 1 -9.935 C1769 Csp3 CB 23.03 A GLU |29A | Covalent
115
C18 Car -0.122 Mol 1 -9.935 C848 Car CG 17.15 ATYRS58 | 5.0A | Pie- Pie
C25 Car -0.39 Mol 1 -9.935 C849 Car CD1 18.57 A TYR 58
5279
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C26 Car -0.175 Mol 1 -9.935 C 850 Car CD2 18.22 A TYR 58
L. C29 Car  -0.31 Moll 9935 |C81 Car CEl 20.01 ATYR 58
.- C30 Car -0.175 Mol 1 -9.935 C 852 Car CE2 20.521 A TYRS58
" C32 Car -0.021 Mol 1 -9.935 C 853 Car CZ 25.97 A TYRS58
6918837 (Panobinostat) 1 C25 C sp2 -0.252 Mol 1 -7.507 0778 Osp2 O 14.85 ACYS53 | 28A | Covalent
A 2 H 30 H -0.297 Mol 1 -7.507 0778 Osp2 O 14.85 ACYS53 | 254 Hydrogen
3 01 O sp2 -0.527 Mol 1 -7.507 H1774 H H 18.53 A GLU | 26A Hydrogen
115
CD—
Table 3: Predicted drug likeliness and synthetic accessibility scores of the selected compounds
PubChem ID Molecule Lipinski violations Ghose violations Veber violations Egan violations Muegge violations Synthetic Accessibility
127030313 Molecule 1 No No No No 1 (XLOGP3>5) 3.45
11058122 Molecule 2 No No No No No 3.01
20579392 Molecule 3 No No No No No 3.31
11993595 Molecule 4 No No No No No 3.62
46197795 Molecule 5 No 2 (WLOGP>5.6, MR>130) No No 1 (XLOGP3>5) 4.14

Table 4: In-silico pharmacokinetic properties including GI absorption, BBB Permeability, P-glycoprotein substrate interaction and Cytochrome inhibition for the
selected molecules

PubChem ID Molecule GI absorption BBB permeant Pgp substrate CYP2D6 and CYP Enzymes Inhibition
CYP3A4 Substrate

127030313 Molecule 1 High No No - CYP1A2

11058122 Molecule 2 High Yes Yes CYP2D6 CYP1A2, CYP2C19, CYP2D6

20579392 Molecule 3 High No Yes CYP2D6,CYP3A4 CYP1A2, CYP2C19

11993595 Molecule 4 High No Yes CYP2D6 CYP2C9

46197795 Molecule 5 High No Yes CYP2D6 CYP2C9
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4. CONCLUSION
It can be concluded from the study and the
collected data that CHEMBL341601
(PubChem ID: 11058122) was identified as
the best ligand molecule with a high
binding affinity for the BCL6 gene along
with  the  optimal  physicochemical
properties for its ADME. These data imply
that it can be used as a potential target
against the BCL6 gene for the treatment of
of cancer

various caused by

types
alterations in the function of the BCL6

gene. Furthermore, the computational

predicted data could be validated by in

vitro and in vivo techniques using
enzymatic assays and ADME analysis for
future applications.
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