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Abstract
Aurora kinase, a group of enzymes that belongs to a serine-threonine family and plays a critical role in
cellular division. Aurora Kinase A is overexpressed and distributed beyond the nucleus and is involved in
tumorigenesis. So, Aurora Kinase A is used as a drug target for cancer. Flavones are a class of flavonoids
that are present in plants that show anticancer activity. Hence, the study will be on molecular binding
modes between the derivative compounds of flavone-containing fluoro groups and the Aurora kinase A.
Similar compounds of 2’Fluoroflavones are retrieved from the PubChem database. Then drug-like filters
viz. REOS and PAINS were applied to remove toxic compounds using Canvas software. 3882 compounds
are filtered, and 2449 compounds were obtained and are used as ligands with Aurora Kinase protein (PDB
ID: 2J47) as a target, docking was done using Glide (Schrödinger) software. The lead compound among
the above compounds was selected on the merit of hydrogen bonding, salt bridge as well as pi-pi
interactions, 4-(6-Fluoro-4-oxychromen-2yl) benzoic acid has been found one of the best molecules from
docking studies. The binding mode of the lead compound with AURKA reveals that the amino acid
residues viz, Lys162, Ala213, and His280 are more important for binding, and having the best binding
energy (-11.760 kcal/mol) was noted among the ligand datasets. Then resulted Enrichment calculations
is suggesting that the docking protocol is validated because the Receiver operating characteristic curve
(ROC) curve shows R2 = 0.99. 100ns MD simulations of Aurora Kinase A and lead compounds confirm
thermodynamic stability as compared to standard compounds. The molecular dynamics simulations of
100 ns were done, which shows that the mean RMSD value of 1.77 Å for all 3 complexes of the protein
and Fluoroflavone and its analogs. This shows that Fluoroflavone and its 2 best analogs are tightly
attached to the active sites and thus having conformational stability. Our finding suggests that 4-(6fluoro-4-oxochromen-2-yl)benzoic acid and 4-(4-Oxochromen-2-yl)benzoate can be further used in vitro
and in vivo experiments and can probably serve as a novel drug for cancer treatment.

Introduction
Aurora Kinases are a group of enzymes that belong to the serine-threonine family. They play a major role
in cell division by controlling chromatid segregation during different phases of the cell cycle [1]. These
Kinases play an important role in the distribution of various steps of mitotic changes. They play
important role in maintaining the role of mitosis and thus making it an attractive novel target for cancer
treatment [2]. The function of Aurora Kinase A is to duplicate centrosome at the start of the S phase and
slowly spindle microtubules move during mitosis to the nuclear material of the daughter cells at the end
of the mitosis (Table 1) [3]. It acts as a regulative part of the p53/TP53 pathway, and peculiarly at the
checkpoint-response pathways is more important for changes of oncogenic alterations, by
phosphorylating and maintaining p53/TP53 [4, 5]. Recent studies revealed that Aurora Kinase A helps in
tumor development by the stimulation of epithelial-mesenchymal change, which results in the genesis of
tumor cells [6]. Therefore, Aurora kinase A being overexpressed has been linked to oncogenic changes
mainly linked to centrosome amplification [7]. Thus, Aurora kinase A plays a " druggable target” in cancer,
which controls oncogenic pathways associated with drug resistance [8, 9]. We have targeted Aurora
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kinase A with PDB ID: 2J4Z (Fig. 1) with small natural inhibitors with fewer side effects to inhibit tumor
progression [10–12].
The backbone structure of flavones which belong to the class flavonoids is 2-phenylchromen-4-one(2phenyl-1-benzopyran-4-one) (Fig. 2) [13–17]. Flavones are generally derived from natural sources, i.e.
from fruits and plants. Some of the flavones show anticancer properties and can be used in cancer
therapy. On the other hand, the structural properties of flavones that show inhibitory effects on cancerous
cell growth remain not clear [18–20]. To make out the structural properties of flavone, which exhibit the
inhibition of cancer cells, we retrieve Fluoroflavone derivatives as inhibitors from the database for Aurora
kinase A protein. The binding of the Fluoroflavones and their analogs with Aurora kinase A can be
calculated by in silico docking experiments. This provides the knowledge for designing novel anticancer
drugs that target Aurora Kinase A protein.
The Hypothesis
Knowing the fact that overexpression of the Aurora Kinase A causes different types of cancer. To stop
overexpression of Aurora Kinase, we have hypothesized that Fluoroflavone and its analogs can be the
inhibitor. The present work investigates that Aurora Kinase A protein is inhibited by Fluoroflavone and its
analogs using the computational approach of molecular drug designing and molecular dynamics.
Evaluation of Hypothesis

Materials And Methodology
Protein crystal structure preparation
Three-dimensional (3D) crystal structures of (PDB ID:2J4Z) Aurora Kinase A protein was retrieved from
RCSB Protein Data Bank. The protein retrieved (PDB ID:2J4Z) has resolutions of 2.0Å. Before performing
the docking calculations, the crystal structures of Aurora kinase A were prepared at pH 7 ± 1 by the
PROPKA program and used protein preparation wizard of Schrodinger (Protein Preparation Wizard:
Schrodinger Release 2019-2). The OPLS3e force field was used to optimize the crystal structure and the
side chains.
Filtration
Fluoroflavone derivative of flavones (CID: 261400) and its compounds similar (90% similar) are taken as
inhibitors against Aurora Kinase A. 3882 compounds were obtained from PubChem database
(https://pubchem.ncbi.nlm.nih.gov/). These compounds are further filtered using different methods.
Firstly, these compounds were pushed to Entrez and a filter of Lipinski’s rule of 5 was added and 3882
compounds were filtered in we have 3430 compounds. There are different filters of CANVAS of
Schrodinger 2019-software, which filter compounds based on different parameters. REOS is one of the
filters which sets the criteria to identify lead-like small compounds and the compounds are filtered.
Filtering 3430 compounds to 2449 compounds. The next filter of CANVAS is PAINS. PAIN filter
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compounds with the substructure. PAINS1, PAINS2, and PAINS3 filtered 2449 compounds to 2448
compounds.
Ligand structure retrieval and its preparation
Derivatives of Fluoroflavone were filtered and are used as an inhibitor to inhibit the overexpression of
Aurora Kinase A. The 2 dimensional (2D) chemical structures of Fluoroflavone (PubChem CID: 261400)
and its derivatives were retrieved from the PubChem database and was filtered. LigPrep (Schrodinger
Release 2019-2) is used for the 2D structures of the ligands and was subjected to energy minimization
and appropriate bond order assignment with Optimized Potentials for Liquid Simulations (OPLS3e) force
field (module of Schrodinger to get a stable conformation of the analogs of the Fluoroflavone).
Molecular docking
The binding cavities of targeted receptors were defined considering all residues which come within the
cut off distance of 2 Å from the crystal ligands which are present in the retrieved crystal structure of
Aurora kinase A receptor and also, the binding cavity information for this receptor was taken from
PDBsum (www.ebi.ac.uk/pdbsum/). The prepared 2448 ligands (filtered analogs of Fluoroflavone) were
subjected to docking calculations within the defined binding cavity using the Extra Precision (XP) and
Standard Precision (SP) different modes of Glide program (Glide: Schrodinger Release 2019-2) with the
OPLS3e force field. Aurora Kinase A receptor, and binding cavity of Aurora Kinase A protein forms a
complex structure of the ligands and the protein by docking into the binding cavity using SP and XP
mode of Glide [21]. We further extended the data to understand the interactions of residues with ligands.
Enrichment calculations
“Enrichment” is the measure of known ligands ranks to a set of decoys. Enrichments of ligands is
required to improve the binding affinity with specific residues in the cavity of targeted Kinase [22] using
DUD.E database decoys was designed for decoy bias on enrichment. For Aurora Kinase A protein, a decoy
set for Aurora Kinase is generated using the DUD.E database [23]. Decoys are computed on the basis of
similar physical properties but different chemical structures. So active set of decoys are generated, but
they have not been tested. So, the random 1000 drug-like decoys for Aurora Kinase and 10 best XP
docked ligands and Fluoroflavone molecules were docked with Aurora Kinase A (PDB ID: 2J4Z). A
module for calculating Enrichment Factors and the effectiveness of ligands and decoys with target
protein was calculated using the Enrichment Schrodinger analysis enrichment calculator module.
Molecular dynamic (MD) studies
Molecular dynamic studies are used to evaluate the strength to bind and activity of Fluoroflavone, and
the best 2 analogs of Fluoroflavone were obtained after docking studies. The full-scale molecular
dynamic simulation was performed for 100ns with a complex of Fluoroflavone and its 2 best analogs of
Fluoroflavone with Aurora Kinase A. The process of Molecular dynamic simulations using Desmond
helps to measure the movements of the atoms and calculate the forces. However, Desmond considers all
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detailed requirements including temperature, pressure, volume system, and all the functionality used to
study the complex interactions. System builder of Desmond in the Maestro program is used, the system
for the protein-ligand complex is immersed in a water-filled cubic box containing 1Å spacing water
molecules using an extended TIP3 (three-point water model) with periodic boundary conditions. The
solvate complex system is charged and is neutralized by adding counter ions randomly. The steepest
descent method is used for energy minimization which is an important step for MD simulations. To apply
boundary conditions to the protein-ligand complex, a cube box (box size 8.0) is taken for reducing the
edge effects in the finite system. The total system is surrounded by translated copies of itself and the
atoms are in the space-filling box. The OPLS3e force field (parameters used to describe the potential
energy of a system) is chosen, which has an improved force field for MD simulation of proteins [24].
Certain parameters as input such as constraints set as all-bonds, integrator as MD noise is considered in
the studies of molecular dynamics. However, the chain thermostat method and it uses the MartynaTobias-Klein barostat method at a temperature of 300k. After the system gains the state of equilibrium,
the stable conformation trajectories are taken into account and analyzed to inspect interactions and
stability. The C-alpha backbone’s, conformational changes of Aurora Kinase A crystal structure have been
compared with previous conformations. Besides, we have performed MD trajectory clustering analysis to
find out the binding mode of the selected analogs of the Fluoroflavone within the active sites of the
protein using trajectories generated during 100ns Molecular Dynamic simulations.
MD trajectory analysis and prime MM/GBSA calculations
The binding free energy of the complex system was calculated using the Prime module. To calculate the
ligand binding free energies and ligand strain energies for the complexes of Aurora Kinase A with the
ligands, the MM/GBSA (Molecular Mechanics, The Generalized Born Model, and Solvent Accessibility)
was used. The non-polar solvation energies, polar solvation energies, and potential energy are comprised
of binding free energy. Prime MM-GBSA works with the combination of advanced OPLS-3E force field,
SGB solvation model for polar solvation (GSGB), non-polar solvation (GNP), and Molecular Mechanics
Energies (EMM) that compiled different nonpolar solvent accessible surface area and van der Waals
interactions. The free energy changes upon ligand binding were calculated using the following equations.
ΔGbind = Gcomplex– (Gprotein + Gligand)G = EMM + GSGB + GNP.
The Gcomplex represents complex energy, Gprotein is the receptor energy and Gligand is the unbound ligand
energy. EMM represents molecular mechanics energies, GSGB is an SGB solvation model for polar
solvation and GNP is a nonpolar solvation term [25].

Results And Discussion
Molecular Docking Analysis
The molecular docking analysis of the Aurora Kinase A, with the flavone derivative (f Fluoroflavone) and
its 2448 analogs compounds were docked using SP and XP Glide. The best 5 docked SP glide
Page 5/22

calculations are reported in Table 2 and the best 5 of XP glide calculation reported in Table 3. The results
of docking simulations show the best 5 ligands binding to the active site of the Aurora A kinase and its
interactions i.e., hydrogen bonds, aromatic hydrogen bond, salt bridges, and the pi-pi and its bond length
were observed and which thus shows the binding of the ligands with the proteins. The intermolecular
interactions of standard compound i.e., Fluoroflavone with Aurora Kinase A shown in Fig. 3, shows that
the Fluoroflavone interacted with Aurora Kinase A by forming one hydrogen bond and one pi-pi stacking
with amino acid Ala213 at bond distances of 2.16 Å and 2.50 Å respectively. The lead compound (CID
82043699) i.e., 4-(6-Fluoro-4-oxychromen-2yl) benzoic acid (Fluoroflavone Analog 1) after SP docking
gives the best binding energy score of -10.059 kcal/mol out of 2449 compounds and forms a hydrogen
bond with Ala213 and Lys162 at a bond distance of 1.85 Å and 2.01 Å (Fig. 4) respectively. The aromatic
hydrogen atom interaction with Ala 213 at a bond distance of 3.13 Å, salt bridges with Lys162 with a
bond length of 2.72 Å and pi-pi- stacking interactions with His280 at the bond length of 5.36 Å. Ligand
with Fluoroflavone Analog 1 after XP docking with Aurora kinase A also gives the best docking score i.e.,
binding energy − 11.760 kcal/mol. There were different interactions, hydrogen atom interactions were
with Ala213 and Lys162 with 1.86Å and 2.00 Å respectively (Fig. 4). The aromatic H bond interactions
were with Ala213 and Tyr212 with bond lengths of 2.50 and 2.89 Å respectively, the salt bridge
interactions with Lys162 with a bond length of 2.72 Å, and the pi-pi stacking with a molecule with His280
with bond length Å.
From the molecular docking studies, stable binding interactions were observed for both the docking
modules i.e. SP and XP. The best-docked ligand out of 2449 ligands is the same but slightly varies in
binding energy and interactions. The Binding energy for the XP module gives better scores and slightly
different interactions as compared to SP. Thus, we conclude from the interactions that the compound
Fluoroflavone Analog 1 shows the best docking results. The next best lead compound Fluoroflavone
Analog 2 (CID: 7728977) shown in Fig. 5 i.e., 4-(4-oxochromen-2-yl) benzoate.
Enrichment Calculations
The mapping of the 10 best-docked analogs of Fluoroflavone, Fluoroflavone and 1000 decoys for Aurora
Kinase had been docked and enrichment calculations were done. The results of enrichment calculations
suggest that docking protocol is validated because Receiver Operating Curve (ROC) shows R2 = 0.99. The
enrichment graph (Fig. 6) shows that the 10 best ligands and reference molecule shows better results as
compared to the decoy sets. Thus, we validate from the graph and the results the Fluoroflavone analogs
(best 10 docked analogs of Fluoroflavone and the Fluoroflavone) show a better potential drug for Aurora
Kinase A compared to the decoys for Aurora Kinases. Enrichment further validated our docking results.
Molecular dynamic (MD) studies
Molecular docking and enrichment calculations were done on the rigid crystal structure of the protein, and
interactions between the Fluoroflavone and its analogs using molecular dynamic simulation to study the
stability of the ligands within the active sites of the crystal structure of the Aurora Kinase A protein. To
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study the stability of the complexes and their different rearrangements of Cα atoms of Aurora Kinase A
complexes with the Fluoroflavone and its analogs.
Thermodynamic conformation stability for 100 ns is studied using RMSD and RMSF (Root values of C-α
atoms of Aurora Kinase A. Later, 1000 trajectories are being formed during the Molecular Dynamic
simulations. Each trajectory is superimposed to the initial position of Aurora Kinase A. The complex of
Aurora Kinase A uses the Simulation Event Analysis (SEA) panel of Schrodinger and the output file
obtained in “.dat” format. This data of RMSF and RMSD values which are collected were used to plot
graphs for RMSD and RMSF. The RMSD plot (Fig. 7) suggests that Fluoroflavone, Fluoroflavone Analog 1,
and Fluoroflavone Analog 2 are within the good range of RMSD which is acceptable where the mean
RMSD value is 1.77 Å, which indicates that the binding of the protein and the ligands is good. The RMSD
graph (Fig. 8) shows that the complexes started gaining equilibrium from 35 ns to 100 ns within the
range of RMSD 1.3 Å to 2.4 Å, which gives the average RMSD value of 1.77Å
Prime MM/GBSA energies for the complexes of Aurora Kinase A protein
Free binding energies (ΔG Bind) are calculated by MM/GBSA. MM/GBSA states the results in terms of
solvation components or VDW, hydrophobic. The Fluoroflavone, Fluoroflavone Analog 1, and
Fluoroflavone Analog 2 (CID: 261400, 82043699, 7728977), serving as ligands to Aurora Kinase A protein
were submitted to ensemble-averaged Prime MM/GBSA method for a long time MD simulation. The
ensemble-average of binding free energies of the 3 complexes of protein-ligand are reported in Table 4.
The binding energy is less (more negative value) which means that the complex is stronger. The data
denotes that compound with CID 82043699 and compound with CID 7728977 both have the most
negative binding free energy (-50.898 ± 3.073 and 52.87 ± 1.8773) which confers the binding stability of
both the analogs to be more potent. Whereas another reference compound also shows favorable binding
free energy with Aurora Kinase A protein, suggesting that these 3 molecules make a strong complex with
the active site of Aurora Kinase A. These MM/GBSA results suggest that the ligands satisfy the prime
MM/GBSA approach to achieve a stable complex with Aurora Kinase A protein. The free energies
predicted from the prime MM/GBSA show that complexes are thermodynamically favorable.

Conclusion
Aurora Kinase A plays an important role in the cell cycle, overexpression of the protein can cause different
types of cancer. Thus, we can use Aurora Kinase A as target protein against analogs of Fluoroflavone, as
flavones are the natural derivatives. Thus, in this research work, we used the strategy we take analogs of
Fluoroflavone which are 90% close to Fluoroflavone. The library of 3882 analogs of Fluoroflavone is used
and filtered using many methods. After filtration, filtered analogs (2448 compounds) were used to
perform molecular docking with Aurora Kinase A by using glide software. The result obtained shows that
4-(6-fluoro-4-oxochromen-2-yl)benzoic acid shows the best docking score of -11.760 kcal/mol among all
the analogs docked.
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MD simulations were carried out for 100 ns for each of these three complexes of Aurora Kinase A and
Fluoroflavone, Fluoroflavone Analog1, and Fluoroflavone Analog 2 with the mean RMSD value of 1.77Å.
The molecular dynamics results further confer the conformational stability of the protein-ligand
complexes as the RMSF of the pocket residues after binding of the ligand and the protein is lower than
2.0 Å. Also, the MM/GBSA free energy calculations reveal that the analog compounds form a stable
complex with Aurora Kinase A. Thus, the obtained Fluoroflavone Analog 1 and Fluoroflavone Analog 2
can be further used in vitro and in vivo experiments and can probably serve as a novel drug for cancer
treatment.
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Tables
Table 1
Location, function, and tumor types in different Aurora kinases.
Kinases

Localization

Function

Tumor type

Aurora
Kinase
A

Midbody,
Spindle
microtubule
Centrosome

Centrosome maturation and
separation, Microtubule
nucleation, Bipolar spindle
microtubule formation,
Cytokinesis, Mitosis exit,
Mitotic entry, Spindle
assembly

Ovarian cancer, Oral cancer,
Gastric/Gastrointestinal cancer,
Esophageal squamous cell carcinoma,
Cervical cancer, Prostate cancer, Glioma,
Acute myeloid leukemia, Lung cancer,
Breast cancer, Colorectal cancer
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Table 2
Detailed intermolecular interactions of Fluoroflavone and its derivatives with Aurora Kinase A (SP
docking results).
Compound ID

Binding Energy (kcal/mol)

Interaction

Bond Type

Bond length (Å)

82043699

-10.059

Ala213

H-bond

1.85

Ala213

Aromatic H-Bond

3.13

Lys 162

H-bond

2.01

Lys 162

Salt Bridge

2.72

His280

Pi-Pi Stacking

5.36

Ala213

H-bond

1.94

Ala213

Aromatic H-Bond

2.39

Tyr212

Aromatic H-bond

2.92

Ala213

H-Bond

1.88

Ala213

Aromatic H-Bond

2.52

Tyr212

Aromatic H-Bond

2.90

Glu-260

Aromatic H-Bond

2.74

Val147

Aromatic H-Bond

4.65

His280

Pi-Pi Stacking

3.71

Lys162

H-bond

2.01

Ala213

H-bond

1.86

Ala213

Aromatic H-Bond

2.97

Lys162

Aromatic H-Bond

2.51

His280

Pi-Pi Stacking

5.35

Ala213

H-bond

1.93

Tyr212

Aromatic H-bond

2.93

Ala213

Aromatic H-bond

2.77

Glu-260

Aromatic H-bond

2.71

Ala273

Aromatic H-bond

2.77

His280

Pi-Pi Stacking

4.07

29947976

11369667

7728977

122404136

-9.976

-9.887

-9.886

-9.671
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Compound ID

Binding Energy (kcal/mol)

Interaction

Bond Type

Bond length (Å)

261400

-8.752

Ala213

H-bond

2.16

Ala213

Pi-Pi Stacking

2.50
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Table 3
Detailed intermolecular interactions of Fluoroflavone and its derivatives with Aurora
Kinase A (XP docking results).
Compound ID

Binding Energy

Interaction

Bond Type

(kcal/mol)
82043699

7728977

29947976

461719627

70513520

-11.760

-11.645

-10.096

-9.929

-9.900

Bond length
(Å)

Ala213

H-bond

1.86

Lys162

H-bond

2.00

Lys162

Salt Bridge

2.97

Ala213

Aromatic H-bond

2.50

Tyr212

Aromatic H-bond

2.89

His280

Pi-Pi Stacking

5.36

Ala213

H-bond

1.88

Lys162

H-bond

1.65

Lys162

Salt Bridge

4.16

Ala213

Aromatic H-bond

2.40

Tyr212

Aromatic H-bond

2.90

His280

Aromatic H-bond

2.95

Ala213

H-bond

1.94

Ala213

Aromatic H-bond

2.46

Tyr212

Aromatic H-bond

2.93

Ala213

H-bond

2.04

Ala213

Aromatic H-bond

2.22

Tyr212

Aromatic H-bond

3.21

Glu211

Aromatic H-bond

2.12

Ala213

H-bond

1.83

Ala213

Aromatic H-bond

2.45

Tyr212

Aromatic H-bond

2.88
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Table 4
The ensemble-averaged prime binding free energies (kcal/mol) of docked complexes during 100 ns MD
simulation.
Floro flavone

ΔG Bind1

ΔG Coulomb2

ΔG Bind

ΔG Solv

Complex

derivatives (CID)

(kcal/mol)

(kcal/mol)

vdW3
(kcal/mol)

GB4
(kcal/mol)

Energy5
(kcal/mol)

Fluoroflavone

-47.172 ±
2.44

-5.110 ± 2.25

-31.790 ±
2.21

8.239 ±
1.59

-7588.120
± 53.72

Fluoroflavone Analog
1

-50.898 ±
3.07

-67.690 ± 4.75

-34.735 ±
2.32

70.956 ±
3.02

-7713.268
± 79.21

Fluoroflavone Analog
2

-52.87 ±
1.87

-60.682 ± 5.23

-37.679 ±
2.27

66.172 ±
3.44

-7655.969
± 45.05

1

MM/GBSA binding free energy.

2

Coulomb energy.

3Van
4GB

der Waals energy.

Generalized Born electrostatic solvation energy.

5 Energy

of protein-ligand complex

Figures
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Figure 1
3 D structure of Aurora Kinase A protein retrieved from PDB database.
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Figure 2
The 2-dimensional (2D) structure of Fluoroflavone.
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Figure 3
Intermolecular interactions between Fluoroflavone and Aurora Kinase A. Black, blue and cyan coloured
dashed lines represent hydrogen bonds, aromatic hydrogen bonds and pi-pi stacking interactions,
respectively. Ligand shown in ball and stick model, interacting residues represented in lines and protein
backbone shown in ribbon form.
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Figure 4
Intermolecular interactions between Fluoroflavone Analog 1 (CID: 82043699) and Aurora Kinase A. Black,
blue, pink and cyan coloured dashed lines represent hydrogen bonds, aromatic hydrogen bonds, salt
bridge and pi-pi stacking interactions, respectively. Ligand shown in ball and stick model, interacting
residues represented in lines and protein backbone shown in ribbon form.
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Figure 5
Intermolecular interactions between Fluoroflavone Analog 2 (CID: 7728977) and Aurora Kinase A. Black,
blue, pink and cyan coloured dashed lines represent hydrogen bonds, aromatic hydrogen bonds, salt
bridge and pi-pi stacking interactions, respectively. Ligand shown in ball and stick model, interacting
residues represented in lines and protein backbone shown in ribbon form.
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Figure 6
The plot of Receiver Operator Characteristic (ROC) area under the curve. The value is lies between 1 and
0. The value 1 indicates perfect screen result and <0.5 indicates random selection of the screened
compounds.
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Figure 7
Time dependence of root mean square fluctuation (RMSFs) of the C-α backbone of Aurora Kinase A after
binding with Fluoroflavone, Fluoroflavone Analog 1, and Fluoroflavone Analog 2 with viz. CID: 261400,
82043699, 7728977.

Figure 8
Time dependence of root mean square deviations (RMSDs) of the C-α backbone of Aurora Kinase A after
binding with Fluoroflavone, Fluoroflavone Analog 1, and Fluoroflavone Analog 2 viz. CID: 261400,
82043699, 7728977.
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