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In silico approach: biological prediction of
nordentatin derivatives as anticancer agent
inhibitors in the cAMP pathway+
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Tin Myo Thant,“® Alfinda Novi Kristanti®® and Yoshiaki Takaya®

A combination of computational techniques has been carried out to predict the binding of nordentatin
derivatives based on pyranocoumarin semi-synthesis with the target protein from the expression of the
PDE4B gene. The inhibition of the cAMP pathway is the main target of anti-cancer drugs, which is
responsible for uncontrolled cell division in cancer. Modeling was done using a combination of semi-
empirical methods and the density functional theory (PM3-DFT/6-31G*/B3LYP) to obtain the optimal
structure of a small ligand that could be modeled. Studies on the interaction of the ligands and amino
acid residues on protein targets were carried out using a combination of molecular docking and
molecular dynamic simulation. Molecular docking based on functional grid scores showed a very good
native ligand pose with an RMSD of 0.93 A in determining the initial coordinates of the ligand—receptor
interactions. Furthermore, the amino acid residues responsible for interaction through H-bonds were
Tyrl03, His104, Hisl77, Met217, and GIn313. The binding free energy (kcal mol™) results of the
candidates were PS-1 (—36.84 + 0.31), PS-2 (—35.34 + 0.28), PS-3 (-26.65 £+ 0.30), PS-5 (—42.66 +
0.26), PS-7 (—35.33 + 0.23), and PS-9 (—32.57 + 0.20), which are smaller than that of the native ligand
772 (—24.20 + 0.19), and thus these have good potential as drugs that can inhibit the cAMP pathway.
These results provide theoretical information for the efficient inhibition of the cAMP pathway in the future.

Introduction

Phosphodiesterase-4 (PDE4) plays an important role in the
cyclic adenosine-3,5-monophosphate (cAMP) pathway that
involves the G Protein-Coupled Receptors (GPCRs) located on
the surface of the cell membrane, which plays an important role
in the signal transduction process in cells.! Signal transduction
plays an important role in physiological processes that are
related to resistance and cell growth in normal cells.” The signal
received from ligand-bound GPCRs is forwarded by the G
protein, which consists of 3 subunits, namely protein o, which
is bound to guanosine diphosphate (GDP), protein B, and
protein y. The transmitted signal changes the GDP bound to the
a-protein to guanosine triphosphate (GTP), activating the o-
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protein. The activated o protein binds to the enzyme adenylyl
cyclase, which plays a role in the phosphorylation process of
changing adenosine triphosphate (ATP) into cAMP, a second
messenger that activates a protein kinase. The activation of
protein kinase A (PKA) is the main step in the cAMP pathway in
the process of activating DNA transcription.® Understanding the
cAMP pathway is very important for understanding uncon-
trolled cell division in cancer cells.* Some cases of cancers that
are affected by the cAMP pathway are human colorectal cancer™®
and diffuse large B-cell lymphoma.” The development and study
of drugs that inhibit the cAMP pathway are desirable to
suppress the growth and survival of cancer cells.

Coumarin derivatives have been reported in several studies
with a focus on their biological activity as anticancer agents,*®
specifically regarding their inhibition of the cAMP pathway in
cancer.” The isolation and synthesis of coumarin derivatives
have been the centre of attention in recent decades toward their
development as anticancer agents.*'° Nordentatin is a type of
natural product obtained from coumarin derivatives that can be
isolated from the Clausena excavata Burm. plant."* The semi-
synthesis of pyranocoumarin and the structural modification
of coumarin derivatives by substituting a hydroxy group with an
aromatic ring containing a halogen element have shown very
promising results in increasing its biological activity."
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The in silico approach is a complex and systematic approach to
designing drugs based on predictions of the nature, structure, and
interaction of drugs and target molecules efficiently and effectively
through calculations without sacrificing accuracy.”® Drug
modeling based on quantum mechanical approaches using
a combination of semi-empirical methods and the density func-
tional theory (DFT) is based on the efficiency to accurately predict
the physicochemical properties of the structure of a drug mole-
cule.™" Several computational chemistry techniques developed
for drug design, such as Molecular Docking (MD) and Molecular
Dynamic Simulation (MDS), using in silico approaches have shown
very good accuracy in studying interactions between drugs and
protein targets.’®' Molecular docking has shown good perfor-
mance in studying the initial coordinates of drug interactions
(ligands) with protein targets (receptor).® Additionally, molecular
dynamic simulation can predict the free energy of ligand-receptor
binding by using the Molecular Mechanics-Generalized Born
Surface Area (MM-GBSA) method that has been widely used.** In
this article, we present the application of several alternative
choices for the combination of computational chemistry tech-
niques and some important parameters systematically used in the
design of nordentatin derivatives to inhibit the cAMP pathway and
function as anticancer agents.

Methodology
Computational resource and data set

The hardware and operating systems used were Windows (Intel
Dual-Core 2.48 GHz and 2 GB Memory RAM) and Linux (Intel
Core i7-8700, 32 GB RAM, graphical processing unit (GPU) NVidia
GTX 1080 Ti 11 GB, SSD M.2 250 GB, SSD SATA 500 GB). The
Windows-based software used for preparing the ligands and
receptors was Chimera version 1.13 besides other supporting
applications including, Chem-Office 2016, Putty, WinSCP,
Notepad++, and Modeller 9.21. Linux-based software Gaussian
09W, Dock6, and Amber18 were used to perform a series of
molecular docking and molecular dynamic simulation processes.
Meanwhile, the visualization of the calculations and simulation
results was done using the Discovery Studio software.

The study materials used in this study were the 10 candidate
nordentatin derivatives based on the semi-synthesis of pyr-
anocoumarin in previous research.” The selection of compounds
modeled in this study included new-derivatives of nordentatin
that have been successfully synthesized from the main structure
of nordentatin and characterized. Their synthesis was carried out
based on the semi-synthesis of pyranocoumarin with the addi-
tion of several halogen groups to the structure. The protein target
was selected from the protein data bank using the PDB code:
3LY2 (resolution: 2.6 A; https://www.rcsb.org/structure/3LY2),
which is a protein expressed by the PDE4B gene that plays a role
in the cAMP pathway.>* Additionally, one of the native ligands of
protein 3LY2 is a coumarin-derived compound (code Z72).

Modeling based quantum mechanical method

The candidate total energy was calculated using the semi-
empirical quantum mechanical method Parametric Method 3
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(PM3) to find the optimal molecular geometry of the candidate.
Then, it was optimized again using the DFT method with the 6-
31G* base set, and the functional hybrid Becke 3-parameter
Lee-Yang-Parr (B3LYP) was used to obtain a more stable
molecular geometry with the least energy.”® The nordentatin
derivatives were optimized for their molecular geometry based
on the Self Consistent Field (SCF) procedure with a convergence
limit of 0.01.>%*”

The stages of molecular geometry optimization were based
on gradient-based energy minimization involving the evalua-
tion of the gradient function of the error parameters.”® The
parameter changes in each property reference were predicted
and calculated using the Taylor expansion centred on the initial
parameter value, as shown in eqn (1), where x is the parameter
change (n), and q is the property reference.

dq

N
U X (x; — x7)

n

q(x1,x2,..0,%,) = q(x?,xg,...,xg)+z :
pr

1)

The approach used to solve several calculation parameters
was uses the Density Functional Theory which states the elec-
trons density as energy. In this, the ground state energy is
expressed as a function of the probable electron density (p) and
can be determined using the Khon-Sham (KS) equation, which
is the basis for DFT calculations.>

E[p] = Vielp] + Tilp] + Jlp] + Exclp] (2)

where the KS theory that states the ground state energy in
a system is a functional application, as shown in eqn (2).

Vaelol = [p(r)v(ri)dr, (3)

The values of p(r;) and v(r;) are stated as

P(Vl)zz
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The components of the ground state energy include several
energies, such as the nucleus potential energy eqn (2), the
kinetic energy of the KS noninteracting reference system eqn
(6), the classical electron-electron repulsion energy eqn (7), and
the exchange-correlation functional eqn (8).*
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Finally, the ground state energy (E,) was determined by the
KS formula shown in eqn (9).
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The heat of formation (AHy) for some of the modelled
compounds was determined in two stages using DFT.** The first
stage aims to minimize the error function (S), as shown in eqn (10).
Meanwhile, the second step is the contribution of the compound
containing element X to the total energy in the calculation using
the first-stage equation. Thus, in the second stage, the error
function is expressed as a selection of the AH; reference with the
predicted value using the DFT calculation, as given in eqn (11),
where C; is a constant for every atom i, Cy is an unknown constant
multiplier, and 7 represents the sum of each atomic type i and x.

S:Z(Abfj(Ref.) — 62751 (Em +ani>> 2
J i

J

(10)

S = Z (AI—Ij(Ref.) — 627.51 (ETot + ani + anx)) 2
j i

J

(11)

Cluster sphere selection and the grid score functional

Sphere selection with a 10.0 A radius was made to select specific
regions or clusters that are occupied by ligands on the active site
of the receptor. Meanwhile, other parameters that were used as
a reference to successfully obtain the coordinates of the ligand-
receptor interactions were box size and spacing grid box. The
grid score-based calculation used in this study used a spacing of
0.3 with box sizes required for the calculation. Additionally, the
grid score-based calculations enhance the efficiency and speed
of finding the coordinates of the active site, where ligand-
receptor interactions take place.*

Cy D;
V= WvdWZ( > + WH bondZE (i 12 r,,»‘]‘)>
qiq; 4,',-2 202
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(12)

The scoring function in molecular docking aims to describe
the pose of the interaction between the ligand and receptor. The
interaction has been simplified in eqn (12) by using different
functions and approaches. Some simplified functions include
force field, empirical, and knowledge-based scoring functions.*
The value of W is the weighted factor for calibrating the
empirical free energy, and V is the pair-wise energy. The scoring
function formulate is the total number of parameters evaluated
such as van der Waals, hydrogen bonds, electrostatic, and
desolvation.

This journal is © The Royal Society of Chemistry 2020
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Molecular docking and molecular dynamic simulation

The combination of molecular docking and molecular dynamic
simulation can accurately predict the coordinates and energy
components of the ligand-receptor interactions considered for
drug design.** The conformation-type ligand-receptor interac-
tions use flexibility to find the best coordinates of the native
ligands that are expressed as ligand poses. The pose of molec-
ular docking is declared good if it meets the criterion of Root
Mean Square Deviation (RMSD) < 1.5 A at the validation stage.*
The force field used in this study was ff14SB with the ligand
charge calculated using the Austin Model 1-Bond Charge
Correction (AM1-BCC) method.

The coordinate based on the grid-score functional obtained
from molecular docking was used as the initial coordinate of the
interaction during Molecular Dynamic simulation using the
General AMBER Force Field (GAFF). The force fields were very
influential in the simulation results as the ff14SB force field was
very well used in AMBER during the simulation process.*® Several
parameters were calculated, including the energy minimization
stage, the heating stage, the density stage, the equilibrium stage,
and the production stage. The topology created through the leap
played an important role in the success of the molecular dynamic
simulation process. The production stage used in this study was
120 ns to obtain the trajectories needed for analysing several
properties in the molecular dynamic simulation process.

The molecular dynamics simulation calculation using the
Taylor series algebraic equations aims to approach simpler
differential terms. Thus, it can be used to describe the motion of
molecules through the computer simulation calculation shown
in eqn (13). The movement of molecules in the system can be
followed by the time variable (¢). The determination of the force
field and total system energy of the molecular dynamics simu-
lation algorithm was implemented by dividing the volume of
the simulation box into cube cells of its size (rc,). These
parameters were determined using a linked-cell algorithm
(LCA) that has been simplified in eqn (14).

x(t+h) = x(t )+hg—f+—h 5(;; ) %h-’ 3;‘53’) .. (13)
26((p)reuc’) % = 13((p)reu’)’N (14)

Binding free energy calculation

The binding free energy (AG) was determined based on the
trajectories generated during the simulation and was then used
to calculate the binding energy of each ligand with a receptor
using the MM-GBSA method, as shown in eqn (15), and its
terms are detailed in eqn (16) and (17).”” The g} notation is
defined as the interaction between the 7 and j loads agreed to be
determined by different complex gj; functions (LR), receptor (R),
and ligand (L).

AGgp = Gg(LR) — Gga(R) — Ggp(L) (15)
Gap(X Z%%&?B (16)
leX
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The calculation process using the MM-GBSA method
provided some information about the complete energy
components in the gas state (eqn (18)) and the solvation state
(eqn (19)). The candidates that gave good results were evaluated
by comparing them with the binding free energy of the native
ligand as a benchmark for the criterion of AG candidate ligand
< AG native ligand.

AGGas = EElec + EvdW

(18)

AGsoly = Gga + Gsasa (19)

Drug-likeness, pharmacokinetics, and toxicity properties

The criteria of the candidates as a drug, such as drug-likeness
and bioavailability, were predicted using the SwissADME web
service (http://www.swissadme.ch/index.php).*®* Furthermore,
the drug-likeness was predicted based on Lipinski's rule and
Veber's rule using the 2D structures (SMILES format) of the
modelled compounds. Studies on the absorption, distribution,
metabolism, excretion, and toxicity (ADMET) of the drug
candidates were conducted to assess their biological activities
in the body. Prediction of their pharmacokinetic properties was
carried out wusing the pkCSM web service (http://
biosig.unimelb.edu.au/pkesm/prediction), which can help
describe the ADMET properties of the candidates in detail.**

Results and discussion
Geometry optimization of nordentatin derivatives

The modeling of molecules in this research was performed
based on semi-pyranocoumarin synthesis on the structure of
nordentatin as the main compound, resulting in 9 nordentatin
derivatives with variations in the number and position of
different substitution groups (Table 1). The differences in the
structure of the nordentatin derivatives are expected to provide
better interaction with the receptor than that with the main
compound. Several studies have shown that the addition of
a group of halogens to natural compounds provides better
anticancer activity.*>*

Molecular geometry optimization was performed using the
Gaussian 09 W package through a combination of PM3-DFT/6-
31G*/B3LYP as initial preparation of the nordentatin derivatives
used in this study.”” The molecular geometry of the structures
with low total energy is expected to give the best conformation
of the molecules.*® The variables measured in this stage include
total energy (a.u), charge distribution (eV), dipole moment (D),
and molecular length (A), which are primary data on their
physicochemical properties (Table 2). The lowest total energy
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Table 1 The structure of nordentatin derivatives

Rs

Semi-synthesis
pyranocoumarin

———

Nordentatin

Nordentatin derivatives

Candidates Ry R, R; R, Rs

PS-1 -H —CF, -H -CF, -H
PS-2 -H -CF; -H -H -H
PS-3 -H -Br -H -H -H
PS-4 -H -Cl -F -H -H
PS-5 -Cl -H -NO, -H -H
PS-6 -H -H -Br -H -H
PS-7 -H -C,H, -H -H -H
PS-8 -Cl -H -H -H -H
PS-9 -Cl -H -Cl -H -Cl

value indicates the molecule with the optimum structural
conformation. Based on the results of geometry optimization
using a combination of quantum mechanics methods, it was
found that all candidates showed good results with energy
values < 0 a.u. Some other important variables, such as charge
distribution and dipole moment, showed that each candidate
met the dipole moment criterion > 0. The polarity difference
between the candidates was due to the effect of the number and
position of the functional groups. Thus, it impacts the partial
charge distribution of each atom. This could be seen in PS-8 and
PS-9 candidates, both of which have -Cl atom substitutions.
However, these candidates had different dipole moments
because the PS-8 candidate only has one —Cl atom because of
which the partial negative charge tends to be attracted to itself,

Table 2 Geometry optimization of the nordentatin derivatives using
the PM3 semi-empirical and density functional theory with the basis
set 6-31G*/B3LYP

Molecular length

Candidates Erow (a.u) Charge dis. (eV) u (D) (A)

P —1036.92 —0.64 — 0.59 7.40 10.58
PS-1 —2055.39 —0.57 — 0.80 5.77 15.15
PS-2 —1718.36 —-0.57 — 0.79 7.16 15.14
PS-3 —3952.42 —0.57 — 0.60 7.24 14.39
PS-4 —1940.14 —0.57 — 0.60 6.65 14.26
PS-5 —2045.40 —0.54 — 0.60 5.51 15.13
PS-6 —3952.42 —0.57 — 0.60 6.45 14.87
PS-7 —1538.58 —0.57 — 0.59 7.65 18.02
PS-8 —1840.90 —0.54 — 0.60 8.07 14.10
PS-9 —2760.08 —0.55 — 0.60 7.16 14.49

This journal is © The Royal Society of Chemistry 2020
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Table 3 Molecular docking validation of the native ligand
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Native ligand RMSD (A)

Grid score (kcal

H-bond distance (A) mol ™)

772 0.93

which causes the dipole moment to increase. Meanwhile, the
PS-9 candidate has 3 —Cl atoms at 3 different positions R1, R3,
and R5, which cause a balanced partial negative charge distri-
bution on each atom (-Cl). As a result, the dipole moment of PS-
9 was lower than that of PS-8. Meanwhile, molecular length
plays an important role in the initial relationship, which has
a major effect on the ability of small molecules to penetrate the
cell membrane.**

Active site determination

The molecular validation stage of docking (re-docking) was
carried out to determine active-site binding through interac-
tions between the native ligand and the receptor on the target
protein.*>*¢ The validation result showed that the native ligand
had a good pose with the RMSD value of 0.93 A, which meets the
criterion (Table 3). A smaller RMSD that is closer to ~0 A
represents increasingly accurate coordinates. The grid score
was also included as one of the evaluation criteria for molecular
docking assessment based on the grid score functional. Mean-
while, the hydrogen bonds (H-bond) measured at the validation
stage showed that the hydrogen bonds in the strong category
had a distance of 2.11 A and those in the medium category had
a distance of 2.83 A. The results of the interaction between the
native ligand and the amino acid residues at the receptor active
site showed a radius of 6.0 A and included several types of
bonds (Fig. 1).

A)

Fig.1 Visualization of molecular docking validation: (A) cluster sphere
selected; (B) the active site where the native ligand binds; (C) inter-
action between the native ligand and amino acid residues; (D) the
types and 2D-diagram of the interactions.

This journal is © The Royal Society of Chemistry 2020

2.11 (GIn313:HE22-7272:010)
2.83 (GIn313:HE22-772:03)

—63.90

Molecular docking validation showed that the native ligands
interacted with the GIn313 residue as a hydrogen bond acceptor
precisely at the O3 and 010 atoms in the coumarin structure
(z72). These results identified the GIn313 residue as one of the
important residues for studying ligand-receptor interactions.
The selection of protein targets was based on the similarity of
their structure to that of the native ligand. Z72 has a basic
structure of coumarin, which is expected to provide a stable
interaction, resulting in drug design using coumarin derivative
candidates.

Candidate-receptor interactions at the molecular level

The interactions between the candidates and the receptor were
determined by docking the candidate molecule back to the
receptor active site based on the initial coordinates obtained
from the re-docking process. The results showed that all the
candidates could occupy the active site very well (Fig. 2). The
energy component determination of the molecular docking
results using the docké package provided details of energy
calculations, such as grid scores, van der Waals energy (Eyaw),
electrostatic energy (Egiec), and internal energy repulsive (Eyy)-
The results showed that the candidates PS-1, PS-2, PS-3, PS-5,
PS-7, and PS-9 had better grid scores than the native ligand
(Table 4). This shows that their binding pose is very promising
in interacting with the receptors on the target proteins as
a reference basis for the next analysis. The data obtained by
molecular docking are very helpful in determining the initial
coordinates of the ligand-receptor interaction. Therefore, it is
necessary to do a combination study with dynamic molecular
simulation to obtain more reliable data for studying the
candidate's binding free energy with the receptor.*”*®

The binding of the nordentatin derivatives as a cAMP
pathway inhibitor can be predicted based on the stability and

Fig. 2 Visualization of the pocket area of the active site: Z72 (dim
gray), candidates (cornflower blue), and amino acid residues in a radius
of 4 A (gray).

RSC Adv, 2020, 10, 42733-42743 | 42737
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Table 4 Molecular docking results of the candidates on the receptor
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Candidate Grid score (kcal

ligands mol ™) Eyaw (kcal mol™) Egiec (keal mol ™) Ene (kcal mol ™)
P —51.60 —45.52 —6.08 17.06
PS-1 —69.95 —67.18 —2.77 34.06
PS-2 —67.40 —64.79 —2.61 38.88
PS-3 —64.53 —62.03 —2.50 20.92
PS-4 —63.16 —62.02 —1.14 20.96
PS-5 —68.48 —66.14 —2.33 38.50
PS-6 —63.58 —61.61 —-1.97 29.18
PS-7 —70.81 —70.06 —0.75 21.77
PS-8 —61.61 —58.77 —2.83 26.15
PS-9 —66.60 —65.27 —1.33 21.89

types of interactions that occur at the molecular level. This can
help us understand the mechanism of the interaction that
occurs between the candidate and the receptor. Interaction
modeling was conducted on candidates that met the criterion of
a lower grid score than that of the native ligand. The results
showed that the six candidates had different types of interac-
tions with the amino acid residues on the polypeptide side
chains of the receptor (Fig. S11). Further, one of the important
variables that determine the stability of ligand-receptor bonds
and play an important role in the interactions is the hydrogen
bond (H-bond).*

The molecular docking results showed that PS-9 did not have
H-bond interactions, while the rest of them had H-bonds.
Besides, the amino acid residues Tyr103, His104, His177,
Met217, and GIn313 were the hydrogen donors responsible for
interaction through H-bonds.

Molecular dynamic simulation: stability, flexibility,
compactness and solvent accessibility

The molecular dynamic simulation was carried out in several
stages to assess the level of bond stability in each complex. The
stages included minimization, heat, density, equilibrium, and
production. These stages were summarized and analysed in the
form of frames recorded during the simulation, which showed
the stability of the system based on several considerations, such
as total energy and complex RMSD (Fig. 3). The analysis of the
total energy in each system shows the energy stability of the
system through the stages of minimization, heat, density,
equilibrium, and production as a pre-analysis for the molecular
dynamic simulation. The total energy analysis was performed
considering that each system (topology) consisted of a solvent

(EV =

[(B),

Lainbush T ph

i

MM A AN A A

Time (n3) Time (ns)

Fig. 3 System stability during the simulation time of 120 ns: (A) output
file analysis for total energy; (B) trajectory analysis of the root-mean-
square displacement of the complexes.
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(TIP3P-water), Na' ions (charge neutralization system), and the
complex (ligand-receptor). The total energy of the system was
evaluated in the simulation to examine if any of the molecular
systems remained energetically stable.®® The analysis of total
energy output in each system during the simulation time of 120
ns showed that the system stability was very good with no
significant changes (average value (kcal mol '): Z72: —155997 +
669.93, PS-1: —155910 & 677.5423, PS-2: —155928 £ 665.45, PS-
3: —154234 + 669.85, PS-5: —155883 + 681.97, PS-7: —155908 +
671.69, and PS-9: —155947 + 693.56) (Fig. 3A). The analysis of
the trajectory showed that, especially at the simulation time of
1-30 ns, the systems experienced a significant increase in RMSD
and continued with steady RMSD values between ~3 A to ~4 A
until the end of (120 ns) simulation with insignificant fluctua-
tion (Fig. 3B). In this study, the analysis was performed over the
last 20 ns trajectories to analyse some important variables of
MD simulation, such as flexibility, the radius of gyration, the
surface area of solvent accessibility, and binding free energy.>

The root-mean-square fluctuations of the complexes were
analysed by looking at the fluctuations that occur in the
receptor backbone (Fig. 4A). The RMSF analysis for each
complex was carried out during the last 20 ns when system
stability was achieved. Fluctuation in each complex could be
seen in the loop region, especially in the PS-1 complex. The
largest PS-1 fluctuation occurred in the loop region of the resi-
dues: 194-199, 232-255, and 300-308 with fluctuation over ~8.0
A. This indicated that the loop region of this complex was more
flexible during simulation time than the loop regions of the
other complexes.®® A radius of gyration analysis was performed
to analyse the bond compactness between the ligand and
receptor in each system in the last 20 ns. The RoG analysis

A) ®) ]

W%MWM

!‘m‘" \w*'w i ’kﬂ;“"‘ww

= e e >
Tisac (o)

Fig. 4 Trajectory analysis during simulation over the last 20 ns: fluc-
tuations in the (A) root-mean-square values and (B) radii of gyration of
the complexes.

This journal is © The Royal Society of Chemistry 2020
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Fig.5 Solvent-accessible surface area (SASA): (A) all surface areas and
(B) active-site surface areas of the complexes.

identified stable folding of the protein when it was bound to the
ligand in all the complexes. The average values of RoG (A) were
Z72: 21.14 £ 0.08, PS-1: 20.78 + 0.06, PS-2: 21.12 + 0.06, PS-3:
21.36 £ 0.09, PS- 5: 20.82 £ 0.07, PS-7: 21.13 + 0.08, and PS-9:
20.99 + 0.06 (Fig. 4B). This indicated that each complex had
good bond compactness, which is characterized by a fixed RoG
value, and there was no significant change in the RoG values.>

Solvent-accessible surface area (SASA) analysis was carried
out for all surface areas and the active site surface areas of the
complexes to determine the role of water molecules as solvents
in accessing the residues in both areas (Fig. 5). Additionally, this
analysis was done to see the interaction of water molecules with
each complex during the last 20 ns of simulation time. Specif-
ically, the PS-5 complex showed the smallest SASA value, sug-
gesting water solvent access in all surface areas of the complex
and the active site surface area was lower than that in other
complexes. However, the overall results showed that there was
no insignificant fluctuation in the average SASA value on all
surface areas of the complexes and the active site surface areas
(Table 5).

Binding free energy prediction

The determination of binding free energy was done by extract-
ing the trajectories from the results of the production stages in
the last 20 ns simulation. The calculations produced several
energy components that were read in detail using the MM-GBSA
method. These energies included the binding free energy (AG),
gas-phase free energy gas (AGgas), solvation free energy (AGsoyy),
van der Waals energy (E,qw), electrostatic energy (Egies), gener-
alized Born energy (Egg), and solvent-accessible surface area
energy (Esasa)->* The contribution of each energy component

Table 5 The average values of SASA: all surface areas and active-site
surface areas of the complexes

Average of SASA (A)

Candidate All surface

ligands areas Active site

772 18 490.63 + 310.11 752.12 + 56.23
PS-1 17 932.83 £ 293.98 612.20 + 44.73
PS-2 18 377.30 + 317.14 668.03 + 55.49
PS-3 19 420.68 + 312.39 658.13 + 51.06
PS-5 17 919.90 + 300.25 202.63 £ 37.64
PS-7 18 032.12 £ 330.13 489.92 + 59.43
PS-9 18 111.43 + 260.49 660.57 + 47.99

This journal is © The Royal Society of Chemistry 2020
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determined the binding free energy of each complex (Table 6).
The energy components that had the biggest contribution
against AG, namely EVDW and EGB (E,qw and Eges) contributed
to AGgas. On the other side, the energy components (Egg and
Esasa) contributed to AGs,y,. Besides, the Egg value shows the
contribution of the polar properties of the solvent, and the Egysa
value shows the contribution of the nonpolar properties of the
solvent in each system.

The smallest binding free energy represents the formation of
a highly stable complex structure. The data showed that the AG
value of the native ligand was —24.20 £ 0.19 kcal mol . Its
value was considered as a reference criterion for candidates
with good potential. Overall, candidates PS-1, PS-2, PS-3, PS-5,
PS-7, and PS-9 showed good binding free energy values (AG =
AG Z72). Thus, this variable can be used as one of the main
conditions in selecting candidates that have a good binding
with the target protein. Candidates with small free energy
bonds are expected to be able to bind more easily and strongly
with the amino acid residues at the active site of the target
protein. The binding free energy of the native ligand was used as
the standard criterion for ligands that can bind to the active site
of the target protein (receptor). The candidates bound to the
target protein expressed by the PDEB4 gene changed the protein
conformation. This conformational change is expected to block
the ability of cAMP, which relies heavily on phosphodiesterase
compartmentalization to elicit a cell surface receptor-specific
response.” The phosphodiesterases (PDE) play an important
role in the hydrolysis of the cAMP pathway. Therefore, phos-
phodiesterase becomes an important target protein to control
the cAMP pathway and prevent hyperproliferation, which can
lead to uncontrolled cell development.

Analysis of the contribution of residues that have good
bonds was performed using the MM-GBSA method (Fig. S27).
Residues that meet the contribution criteria are residues that
have AGESi{U < 1.0 keal mol™ 1.5 The overall results showed
that 15 residues (Met217, Leu263, Asn265, 1le280, Phe284,
GIn287, 11e298, Ser299, Pro300, Ser312, GIn313, Gly315, Phe316,
Tyr319, and Ile320) had good contribution energy criteria.
Additionally, the amino acid residue with good energy contri-
bution is expected to bind strongly to the modelled candidate.

Hydrogen bond analysis: molecular docking and molecular
dynamic simulation

The H-bonds were determined using molecular docking anal-
ysis and molecular dynamic simulation based on force field
ff14SB. Molecular docking provides results in the form of initial
coordinates of the H-bond interaction. However, molecular
dynamic simulation provides a series of treatments to verify the
durability of the H-bond interactions during the simulation
process. The results of molecular docking show a good image of
the interaction of the donor-acceptor hydrogen bonds in the
active site area.”” Meanwhile, the analysis of H-bonds through
molecular dynamic simulation provides a more accurate anal-
ysis of the durability of the H-bonds during the simulation.
H-bond analysis through molecular dynamic simulation
provided several variables in the form of frames, fractions,
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Table 6 Determination of energy components using the MM-GBSA approach. Data are shown as mean =+ standard error of mean (SEM)

Ligand AG (kcal mol™") AGggs (kcal mol™")  AGgay, (kcal mol™!)  Eyqw (kcal mol™")  Egjee (kcal mol™!)  Egg (keal mol ™) Egysa (keal mol ™)
772 —24.20 £+ 0.19 —30.64 + 0.28 6.43 £+ 0.23 —32.75 + 0.20 2.10 £+ 0.28 10.12 £+ 0.23 —3.69 + 0.02
PS-1 —36.84 + 0.31 —58.53 + 0.43 21.69 + 0.24 —47.66 + 0.30 —10.87 £ 0.27 27.65 + 0.25 —5.96 + 0.03
PS-2 —35.34 4+ 0.28 —60.70 *+ 0.55 25.35 £ 0.44 —45.34 + 0.27 —15.35 £ 0.50 31.62 £ 0.45 —6.26 + 0.02
PS-3 —26.65 + 0.30 —32.47 £ 0.46 5.82 + 0.30 —36.51 £+ 0.32 4.03 + 0.30 10.37 £ 0.31 —4.55 4+ 0.03
PS-5 —42.66 + 0.26 —73.97 + 0.56 31.31 £ 0.44 —59.44 4+ 0.28 —14.53 £+ 0.58 38.82 £ 0.44 —7.51 + 0.02
PS-7 —35.33 £ 0.23 —63.53 £+ 0.31 28.19 + 0.20 —45.25 + 0.26 —18.27 £ 0.20 34.17 £ 0.21 —5.97 4+ 0.03
PS-9 —32.57 = 0.20 —49.48 + 0.26 16.91 + 0.19 —40.40 £+ 0.21 —9.08 + 0.23 21.24 £+ 0.18 —4.32 + 0.02

residues interaction, and distance of the H-bonds (Table 7). The
results showed that the PS-2 and PS-3 candidates had H-bond
fractions > 10% recorded during the 120 ns simulation time
during the molecular dynamic simulation process at 42.27%,
and 38.34%, respectively. This implies that the H-bonds formed
between the PS-2 and PS-3 candidates and the GIn313 residue
were quite stable with a bond distance of around 2.98 A and 2.96
A, respectively, which fall in the category of moderate bond
strength. This was supported by the lifetime of the PS-2 and PS-3
H-bonds, which were 9.00 ns and 7.27 ns, respectively, showing
longer H-bond occupancy in a row compared with the other
complexes during simulation (Fig. S31). Meanwhile, the unde-
tected H-bond during the simulation process does not identify
when it is given the influence of parameters such as tempera-
ture, pressure, accuracy, and equilibrium during the H-bond
simulation process that cannot be detected on the trajectory.
The H-bonds that were read both in molecular docking and
molecular dynamic simulation show good stability. Therefore,
the combination of molecular docking and molecular dynamic
simulation provides a more convincing and accurate prediction
of H-bonds.?®

Drug-likeness, bioavailability, and ADMET prediction

Predictions about drug-likeness, bioavailability, and ADMET
provide an important image of the pharmacokinetics of

a structure. The drug-likeness prediction of the nordentatin
derivatives provided different biological results when the
measured parameters were evaluated based on Lipinski's rule
(RO5) and Veber's rule (Table 8). Candidates with two or more
violations of RO5 have poor drug permeability and potentially
fall into the bRO5 drug category.* The effects of the biological
properties evaluated by using the RO5 criteria were established
by Lipinski and his research group. The ROS5 rule provides good
reference drug criteria for the process of absorption, distribu-
tion, metabolism, and excretion (ADME) when the drug is
delivered in the body.® The M log P data shows the solubility of
a drug candidate. The result showed that the average violation
of RO5 occurred in the log P and MW variables (molecular
weight). Based on the data, the PS-5 candidate showed no
violations, and candidate PS-2, PS-3, and PS-7 were still
acceptable.

Meanwhile, candidates PS-1 and PS-9 that violate RO5 show
that this category of compounds has the potential to fall into the
bRO5 drug molecule category. Previous work has reported that
several anticancer drugs used in the area of oncology therapy,
such as venetoclax and ceritinib, on an average, have a low
degree of solubility with log P: 6-11 and relatively large molec-
ular mass: 500-900 dalton but have proven to be effective in
inhibiting cancerous growth.**

Table 7 Simulation of H-bond strength between the ligands and amino acid residues

H-bond Distance (A)
Donor
Ligand Frames Fraction (%) Acceptor (H) MDS* MD?
772 1716 13.41 Z72_358:010 GLN_313:NE2 (HE22) 2.99 2.11
743 5.80 772_358:03 GLN_313:NE2 (HE22) 3.15 2.83
PS-1 306 2.39 PS1_358:F5 GLN_313:NE2 (HE22) 3.22 ND¢
9 0.07 PS1_358:F2 GLN_313:NE2 (HE21) 3.25 2.50
1 0.01 PS1_358:F2 GLN_313:NE2 (HE22) 3.05 2.26
1 0.01 PS1_358:F6 TYR_103:0H (HH) 3.41 2.42
PS-2 5410 42.27 PS2_358:03 GLN_313:NE2 (HE22) 2.98 2.44
411 3.21 PS2_358:F3 MET_217:N (H) 3.16 2.39
PS-3 4908 38.34 PS3_358:03 GLN_313:NE2 (HE22) 2.96 2.38
PS-5 621 4.85 PS5_358:06 GLN_313:NE2 (HE22) 3.00 2.23
PS-7 93 0.73 PS7_358:05 HIE_104:NE2 (HE2) 3.01 2.31
ND* ND¢ PS7_358:03 HIE_177:NE2 (HE2) ND* 3.01
PS-9 2.37 1.85 PS9_358:01 HIE_104:NE2 (HE2) 3.05 ND¢

“ Molecular dynamic simulation. ” Molecular docking. ¢ Non-detected.
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Table 8 Drug-likeness: physicochemical properties, Lipinski's rule of five and Veber's rule

Physicochemical properties Lipinski's rule

Veber's rule

log S >0 Lipinski and Veber
Code  log Py (XLogP3) (ESOL) Fraction Csp3 MlogP MW (Da) Y_HBD +N Rotatable bonds TPSA (A%) validations/n
PS-1 7.96 —8.12 0.29 5.37 552.46 0 5 7 65.74 2
PS-2 7.07 —7.24 0.26 4.89 484.46 0 5 6 65.74 1
PS-3 6.88 —7.29 0.23 4.97 495.36 0 5 5 65.74 1
PS-5 6.65 —7.05 0.23 3.95 495.91 0 8 6 111.56 0
PS-7 8.07 —7.66 0.33 5.18 472.57 0 5 8 65.74 1
PS-9 8.07 —8.17 0.23 5.80 519.80 0 5 5 65.74 2

The candidates predicted to have good permeability were PS-
2, PS-3, PS-5, and PS-7. Several parameters considered in the
prediction process can be used as benchmark criteria for a drug.
The criteria for acceptance of candidates as drugs based on
Lipinski's rule (M log P < 4.15, MW = 500 dalton, HBD =< 5, and
O + N = 10) and Veber's rule (rotatable bonds = 10, and TPSA =
140 A2) predict the drug-likeness and bioavailability of the
candidates.®»®® Furthermore, predictions regarding the oral
bioavailability give a better image of the candidate's physico-
chemical properties (Fig. S4t). Several parameters, namely lip-
ophilicity (—0.7 < XLogP3 < 5.0), size (150 D < MW < 500 D),
polarity (20 A* < TPSA < 130 A?), insolubility (0 < ESOL < 6),
saturation (0.25 < Csp3 < 1), and flexibility (0 < rot. bonds < 9)
were measured.* Overall, the prediction results showed low
compatibility of the candidates as oral drugs because they
violated more than two criteria.®® In the end, the prediction of
drug-likeness and bioavailability can be used as preliminary
data for testing in a wet lab.

For ADMET prediction (absorption, distribution, metabo-
lism, excretion, and toxicity), we used the pkCSM service web-
site (Table S1t). Absorption prediction showed that each
candidate had Caco-2 permeability with a predicted log P,y
value > 0.90. Human intestinal absorption showed perfect
absorption > 30%, which indicates that the candidates would be
absorbed in the human small intestine. The prediction of skin
permeability aimed to analyse the initial data as a basis for
transdermal drug delivery. The results showed that each
candidate had relatively high skin permeability with a log K,
value < —2.5. Volume distribution (VDss) is a predictor that is
defined as the theoretical volume of the total dose of the drug
needed for distribution at the same concentration in the blood
plasma. Prediction results showed that no candidate in the high
VDss category (log L > 0.45), while low VDss was found for
candidate PS-5 (log L < —0.15), and the other candidates fell in
the moderate VDss category.®® Thus, overall, the candidates can
be distributed evenly at the same concentration in the blood
plasma. Prediction of permeability through the blood-brain
barrier (BBB) shows the ability of the drug to penetrate the BBB
and affect the central nervous system. The BBB criterion was
that candidates that can penetrate BBB have BB log values > 0.3
and candidates that are not distributed to BBB have BB log
values < —1.0. The prediction results indicated that the candi-
dates would not permeate the BBB.

This journal is © The Royal Society of Chemistry 2020

The predicted metabolism showed that each candidate was
a non-inhibitor and non-substrate of the cytochrome isoen-
zymes (CYP), especially CYP2D6 and CYP1A2. These results
identified that the candidates are promising drugs because they
do not interfere with the activity of the cytochrome isoenzymes.
Disruption or inhibition of the working system of cytochrome
enzymes, which are the main enzymes in the metabolic process,
usually causes undesirable side effects on the body.*” Mean-
while, the expenditure predictions showed that each candidate
was an OCT?2 renal substrate in the non-subarctic category with
a total clearance range from —0.36 to 0.08 log mL per min per
kg. Organic cation transporter 2 plays a crucial role in the
disposal of drugs and cleansing of the kidney. The toxicity
parameters calculated in this study showed promising results
for each candidate. All candidates were not toxic because the
data predictions indicated criteria, such as non-AMES toxicity,
non-HERG I inhibitors, and non-skin sensitivity.®® Especially,
PS-7 and PS-9 showed non-hepatotoxicity, that is, do not
damage the liver, which is the main criterion for a ligand to act
as a drug. ADMET prediction using the pkCSM server showed
that each candidate had promising ADMET properties and can
be considered a drug candidate.

Conclusions

The prediction of nordentatin derivatives as anticancer candi-
dates that inhibit the cAMP pathway using the in silico approach
offered a systematic and efficient pathway without sacrificing
accuracy. The use of several computational chemical tech-
niques, such as modeling, molecular docking, and molecular
dynamic simulation for drug design in a systematic and inte-
grated manner played an important role in understanding the
nature, interactions, and pharmacokinetics of the nordentatin
derivatives. In addition, several variables and parameters played
an important role in predicting the promising candidates. The
important approaches used in this study, namely a combination
of quantum mechanical methods (PM3-DFT/6-31G*/B3LYP),
force field (ff14SB), AM1-BCC, and MM-GBSA methods, were
very influential on the variables specified. Meanwhile, the
variables that played an important role in the selection of
candidates that meet the criteria were RMSD validation, grid
scores, RMSD complex, binding free energy, hydrogen bond
properties, drug-likeness, and ADMET properties. Overall, the

RSC Adv, 2020, 10, 42733-42743 | 42741
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PS-1, PS-2, PS-3, PS-5, PS-7, and PS-9 candidates were promising
as drug candidates among the 10 nordentatin derivatives as
they fulfilled most of the variables considered as criteria in this
research.
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prepared cubic SrTiO; as a photocatalyst.
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Thermal conductivity of hexagonal BC,P - a first-principles study

Rajmohan Muthaiah, Fatema Tarannum, Roshan Sameer Annam, Avinash Singh Nayal, Swapneel Danayat and Jivtesh Garg

In this work, we report a high thermal conductivity (k) of 162 Wm™ Kt and 52 W m™1 K™ at room
temperature, along the directions perpendicular and parallel to the c-axis, respectively, of bulk
hexagonal BC,P (h-BC,P), using first-principles calculations.
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a Paper

The stability of disperse red/reactive-red dye inks

Runshan Chu, Yue Zhang, Tieling Xing and Guoging Chen

Cl disperse red 896 was used as a representative disperse red dye to investigate the stability of

inkjet printing colour paste.
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8 Review Article

Two decades of recent advances of Ugi reactions: synthetic and pharmaceutical

applications
Manar Ahmed Fouad, Hamida Abdel-Hamid and Mohammed Salah Ayoup

We highlight the recent advances of the Ugi reaction in the last two decades from 2000-2019,
mainly in the synthesis of linear or cyclic peptides, heterocyclic compounds with versatile ring

sizes, and natural products, as well as the enantioselective Ugi reactions.
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Violet-light stimulated synaptic and learning functions in a zinc-tin oxide
photoelectric transistor for neuromorphic computation

Ting-Ruei Lin, Li-Chung Shih, Po-Jen Cheng, Kuan-Ting Chen and Jen-Sue Chen

Photonic potentiation and electric depression are realized in a ZTO thin film transistor for the

application in neuromorphic computation.
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Removal of As3*, As5*, Sb3*, and Hg?2* ions from aqueous solutions by pure and co-
precipitated akaganeite nanoparticles: adsorption kinetics studies

Verdnica Villacorta, César Augusto Barrero, Maria-Belén Turridn, Francisco Lafuente, Jean-Marc Greneche and Karen Edilma Garcia

Morphologically-modified akaganeite nanoparticles adsorbed As3*, As>*, Sb3* and Hg?*. Sb3* was

the better adsorbed pollutant, whereas Hg?* was the least.

o
-]
1
-
-

&
Q
1

. e
L

. - pAK-SbD
AkGOSbH-Sb
- AKBOAS-SD
AKGOMHQ-Sb
v v ¥ T T
10 20 30 40 50 60
Time (min.)

-
Q
1
.
.
.

Q(mg Sb™ adsorbed g adsorbent)
N 3
[+] o

=]
-

=]

The article was first published on 24 Nov 2020
RSC Adv., 2020,10, 42688-42698
https://doi.org/10.1039/DORA08075F

Download PDF

8 Paper

Portable solid-state sensor for therapeutic monitoring of an antineoplastic drug;
vinblastine in human plasma

Maha Mohammed Galal and Ahmed Sayed Saad

https://pubs.rsc.org/en/journals/journalissues/ra?_ga=2.20218062....1602840728#!issueid=ra010070&type=current&issnonline=2046-2069 Page 5 of 38


https://doi.org/10.1039/D0RA08777G
https://pubs.rsc.org/en/content/articlepdf/2020/ra/d0ra08777g?page=search
https://pubs.rsc.org/en/content/articlehtml/2020/ra/d0ra08777g?page=search
https://pubs.rsc.org/en/content/articlelanding/2020/ra/d0ra08075f
https://doi.org/10.1039/D0RA08075F
https://pubs.rsc.org/en/content/articlepdf/2020/ra/d0ra08075f?page=search
https://pubs.rsc.org/en/content/articlehtml/2020/ra/d0ra08075f?page=search
https://pubs.rsc.org/en/content/articlelanding/2020/ra/d0ra07070j

RSC Advances Home-At the heart of open access for the global chemistry community 09/12/20 23.28

Potentiometric glassy carbon electrode for determination of vinblastine.
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Unraveling the mechanism of CO, capture and separation by porous liquids

JieYin, Wendi Fu, Jinrui Zhang, Hongshun Ran, Naixia Lv, Yanhong Chao, Hongping Li, Wenshuai Zhu, Hui Liu and Huaming Li

A POC-type porous liquid has the ability to absorb CO, and the cage provides a cavity for
absorption. The dominant interaction between CO, and the cage is -t interaction. The optimal

capacities of the three porous organic cages are 4,2 and 4 eq.
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applied to predict the effect of molar fraction of comonomers on the volume phase transition

temperature of macroscopic gels and microgels.
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In silico approach: biological prediction of nordentatin derivatives as anticancer
agent inhibitors in the cAMP pathway

Muhammad lkhlas Abdjan, Nanik Siti Aminah, Imam Siswanto, Tin Myo Thant, Alfinda Novi Kristanti and Yoshiaki Takaya

A combination of computational techniques has been carried out to predict the binding of
nordentatin derivatives based on pyranocoumarin semi-synthesis with the target protein from

the expression of the PDE4B gene.
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P. Knotek, P. Kutdlek, E. Cernogkova, M. Vl¢ek and L. Tichy

Amorphous As,S,, As,Se, and As; Seyq bulk glasses and thin films were prepared on different
substrates by melt quenching technique and vacuum thermal evaporation. The resulting
properties were compared.
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Insights into ultrafast charge-pair dynamics in P3HT:PCBM devices under the
influence of static electric fields

Debkumar Rana, Vladislav Jovanov, Veit Wagner, Arnulf Materny and Patrice Donfack

Electric field effects in P3HT:PCBM solar cell result in polaron-pair-like secondary photoexcitation
species showing slower and bimolecular decay characteristics.
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for FDA approved drugs targeting SARS-CoV-2 Mpro
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3 Paper

Magnetically separable Zn,_ Co, Mg, s, Fe,0, ferrites: stable and efficient sunlight-
driven photocatalyst for environmental remediation

Kundan Jangam, Kundan Patil, Sagar Balgude, Sunil Patange and Paresh More

Nanomaterials have recently gained significant interest as they are believed to offer an
outstanding prospect for use in environmental remediation.
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Download PDF

3 Paper

Investigating the reinforcing mechanism and optimized dosage of pristine graphene
for enhancing mechanical strengths of cementitious composites
Van Dac Ho, Ching-Tai Ng, Togay Ozbakkaloglu, Ramesh U. Karunagaran, Farzaneh Farivar, Andy Goodwin, Craig Mc Guckin, Van

Duong Ho and Dusan Losic

The proposed reinforcing mechanism and optimized dosage of pristine graphene (PRG) for
enhancing mechanical, physicochemical and microstructural properties of cementitious mortar
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composites are presented.
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Study on the performance of NiO/Zn Zr,_, catalysts for CO, hydrogenation

Shuai Chang, Wenshuo Mao, Wei Na, Wengui Gao, Gaocheng Qu and Hua Wang

The NiO/Zn Zr,_, (xrepresents the molar mass of Zn) catalyst was prepared by the impregnation

method and tested in CO, methanation.

The article was first published on 25 Nov 2020
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Download PDF

8 Paper

Preparation of functionalized poly(1-butene) from 1,2-polybutadiene via sequential
thiol-ene click reaction and ring-opening polymerization

Lin Tian, Jin Gu, Hao Zhang and Bo Dong

An alternative method for preparing functionalized poly(1-butene) from 1,2-polybutadiene via
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sequential thiol-ene click reaction and ring-opening polymerization is reported.

The article was first published on 25 Nov 2020
RSC Adv., 2020, 10, 42799-42803
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Download PDF

8 Paper

The application of “plug-in molecules” method in novel strobilurin fungicides
screening

Xuelian Liu, Dongyan Yang, Fahong Yin, Jia-Qi Li, Yumei Xiao, Bin Fu and Zhaohai Qin

In this study, the “plug-in molecular” method was firstly used to screen new strobilurin
fungicides. The results indicated this is a highly efficient screening method for active compounds
with guiding significance for the synthesis of new pesticides.
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The effects of osmolytes on in vitro kinesin-microtubule motility assays

Virginia VanDelinder, lan Sickafoose, Zachary I. Imam, Randy Ko and George D. Bachand

Kinesin-driven motility was shown to be adversely affected in a concentration dependent manner

https://pubs.rsc.org/en/journals/journalissues/ra?_ga=2.20218062....1602840728#!issueid=ra010070&type=current&issnonline=2046-2069 Page 11 of 38


https://pubs.rsc.org/en/content/articlelanding/2020/ra/d0ra08621e
https://doi.org/10.1039/D0RA08621E
https://pubs.rsc.org/en/content/articlepdf/2020/ra/d0ra08621e?page=search
https://pubs.rsc.org/en/content/articlehtml/2020/ra/d0ra08621e?page=search
https://pubs.rsc.org/en/content/articlelanding/2020/ra/d0ra06263d
https://doi.org/10.1039/D0RA06263D
https://pubs.rsc.org/en/content/articlepdf/2020/ra/d0ra06263d?page=search
https://pubs.rsc.org/en/content/articlehtml/2020/ra/d0ra06263d?page=search
https://pubs.rsc.org/en/content/articlelanding/2020/ra/d0ra08148e

RSC Advances Home-At the heart of open access for the global chemistry community 09/12/20 23.28

by the addition of osmolytes: glycerol, polyethylene glycol, and trimethylamine N-oxide.
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8 Paper

Identification, isolation, structural characterization, in silico toxicity prediction and
in vitro cytotoxicity assay of simeprevir acidic and oxidative degradation products

Rasha M. Ahmed, Marwa A. A. Fayed, Mohammed F. El-Behairy and Inas A. Abdallah

Simeprevir is a new direct-acting antiviral drug used for the treatment of chronic hepatitis C.

The article was first published on 24 Nov 2020
RSC Adv.,2020,10, 42816-42826
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Download PDF
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Blends of nheem oil based polyesteramide as nanofiber mats to control Culicidae

Sravanya Konchada, Naresh Killi, Shahebaz Sayyad, Ganesh B. Gathalkar and Rathna V. N. Gundloori

Electrospun nanofiber mats immobilized with transfluthrin to control mosquitoes.
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The article was first published on 25 Nov 2020
RSC Adv., 2020, 10, 42827-42837
https://doi.org/10.1039/DORA08297J

Download PDF

8 Review Article

ZnO nanostructured materials for emerging solar cell applications
Arie Wibowo, Maradhana Agung Marsudi, Muhamad lkhlasul Amal, Muhammad Bagas Ananda, Ruth Stephanie, Husaini Ardy and

Lina Jaya Diguna

Zinc oxide (Zn0) has been considered as one of the potential materials in solar cell applications,
owing to its relatively high conductivity, electron mobility, stability against photo-corrosion and
availability at low-cost.

From the themed collection: Reviews in RSC Advances

The article was first published on 24 Nov 2020
RSC Adv., 2020, 10, 42838-42859
https://doi.org/10.1039/DORA07689A

Download PDF

8 Paper

Transformation of novel TiOF, nanoparticles to cluster TiO,-{001/101} and its
degradation of tetracycline hydrochloride under simulated sunlight

Yue Jian, Huayang Liu, Jiaming Zhu, Yagiong Zeng, Zuohua Liu, Chentao Hou and Shihua Pu
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Degradation of tetracycline hydrochloride by cluster TiO,-{001/101} under simulated sunlight.

The article was first published on 24 Nov 2020
RSC Adv.,2020,10, 42860-42873
https://doi.org/10.1039/DORA08476J

Download PDF

a Paper

Photoaccelerated energy transfer catalysis of the Suzuki-Miyaura coupling through
ligand regulation on Ir(in)-Pd(i1) bimetallic complexes

Su-Yang Yao, Man-Li Cao and Xiu-Lian Zhang

A series bimetallic catalysts were synthesized. Relationship between the structure of catalysts and
catalytic reactivities were studied and improvement of the catalytic efficiency for Suzuki-Miyaura
coupling was accomplished by regulating their chromophores.

The article was first published on 25 Nov 2020
RSC Adv., 2020, 10, 42874-42882
https://doi.org/10.1039/DORA08547B

Download PDF

8 Paper

A study on the effect of four thermoplastic elastomers on the properties of double-
base propellants

Xiaobin Zou, Wenguo Zhang, Yongjun Gu, Xiuchong Fu, Zehao Zhang, Zhen Ge and Yunjun Luo
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Four thermoplastic elastomers were investigated as modifiers of the double-base propellant to
improve the propellant's brittleness at lower temperatures.

The article was first published on 25 Nov 2020
RSC Adv., 2020, 10, 42883-42889
https://doi.org/10.1039/DORA08370D

Download PDF

8 Paper

Three-dimensional crimped biodegradable poly(lactic acid) fibers prepared via melt
spinning and controlled structural reorganization

Bo Yang, Rui Wang, Zhenfeng Dong, Jing Wu, Minxuan Kuang, Gaoling Jin, Huiling Ma, Yang Wang, Qingying Zhang and Xiugin
Zhang

Biodegradable three-dimensional crimped Poly(Lactide acid)(PLA)/low-melt point poly(Lactide
acid) (LM-PLA) side-by-side composite fiber was prepared by regulating the crystallization and
disorientation through dry and wet heat treatment.

The article was first published on 25 Nov 2020
RSC Adv., 2020,10, 42890-42896
https://doi.org/10.1039/DORA08681A

Download PDF

3 Paper

Highly effective organic light-emitting diodes containing thermally activated
delayed fluorescence emitters with horizontal molecular orientation
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Chan Hee Lee, Shin Hyung Choi, Sung Joon Oh, Jun Hyeon Lee, Jae Won Shim, Chihaya Adachi and Sae Youn Lee

The linear D-A-D type of molecular structure of AcPYM and PxPYM enhances the horizontally
oriented alignment and up to 87% of the horizontal transition dipole moments in the host matrix
is realized.

The article was first published on 26 Nov 2020
RSC Adv.,2020,10, 42897-42902
https://doi.org/10.1039/DORA07865D

Download PDF

8 Paper

Study of the Fischer-Tropsch synthesis on nano-precipitated iron-based catalysts
with different particle sizes

Zhonghao Han, Weixin Qian, Hongfang Ma, Xian Wu, Haitao Zhang, Qiwen Sun and Weiyong Ying

Fischer-Tropsch synthesis of nano iron-based catalysts with different particle sizes were prepared
by a precipitated method.

The article was first published on 26 Nov 2020
RSC Adv.,2020,10,42903-42911
https://doi.org/10.1039/DORA08469G

Download PDF

8 Paper

Enantioselective amination of 4-alkylisoquinoline-1,3(2 H,4 H)-dione derivatives
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Cheng Cheng, Ying-Xian Li, Xue-Min Jia, Ji-Quan Zhang, Yong-Long Zhao, Wei Feng, Lei Tang and Yuan-Yong Yang

A mild and efficient enantioselective amination of 4-alkylisoquinoline-1,3(2H,4H)-dione
derivatives was established and a broad range of amination products were prepared in excellent
yields and ee values with low catalyst loading.

The article was first published on 25 Nov 2020
RSC Adv., 2020, 10, 42912-42915
https://doi.org/10.1039/DORA07806A

Download PDF

8 Paper

Environmentally exploitable biocide/fluorescent metal marker carbon quantum dots

Hanan B. Ahmed and Hossam E. Emam

Synthesis of biocide/fluorescent metal marker carbon quantum dots with hydrophilic character
for the detection of Zn?* and Hg?*.

The article was first published on 26 Nov 2020
RSC Adv., 2020, 10, 42916-42929
https://doi.org/10.1039/DORA06383E

Download PDF

a Paper

A photoredox catalysed Heck reaction via hole transfer from a Ru(i)-bis(terpyridine)
complex to graphene oxide
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Marta Rosenthal, Jorg K. N. Lindner, Uwe Gerstmann, Armin Meier, W. Gero Schmidt and René Wilhelm

A hole transfer from an excited Ru unit towards graphene oxide significantly improved the
photocatalytic activity of the complexes.

The article was first published on 25 Nov 2020
RSC Adv., 2020,10, 42930-42937
https://doi.org/10.1039/DORA08749A

Download PDF

a Paper

QSPR model for Caco-2 cell permeability prediction using a combination of HQPSO
and dual-RBF neural network

Yukun Wang and Xuebo Chen

The aim of this study is to establish a promising QSPR model for the Caco-2 permeability
prediction.

The article was first published on 26 Nov 2020
RSC Adlv., 2020, 10, 42938-42952
https://doi.org/10.1039/DORA08209K

Download PDF

a Paper

Interzeolite conversion of a micronsized FAU to a nanosized CHA zeolite free of
organic structure directing agent with a high CO, capacity
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Kristoffer H. Mgller, Maxime Debost, Louwanda Lakiss, Seren Kegnaes and Svetlana Mintova

The interzeolite transformation of a micronsized FAU zeolite to a nanosized CHA zeolite via alkali

treatment is presented.

The article was first published on 25 Nov 2020
RSC Adlv., 2020, 10, 42953-42959
https://doi.org/10.1039/DORA04937A

Download PDF

8 Correction

Correction: Synthesis of non-toxic, biocompatible, and colloidal stable silver
nanoparticle using egg-white protein as capping and reducing agents for
sustainable antibacterial application

Kalaiyarasan Thiyagarajan, Vijay K. Bharti, Shruti Tyagi, Pankaj K. Tyagi, Anami Ahuja, Krishna Kumar, Tilak Raj and Bhuvnesh
Kumar

The article was first published on 26 Nov 2020
RSC Adv., 2020, 10, 42960-42960
https://doi.org/10.1039/DORA90124E

Download PDF

8 Correction

Correction: One pot green preparation of Seabuckthorn silver nanoparticles
(SBT@AgNPs) featuring high stability and longevity, antibacterial, antioxidant
potential: a nano disinfectant future perspective

Thiyagarajan Kalaiyarasan, Vijay K. Bharti and O. P. Chaurasia

The article was first published on 26 Nov 2020
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RSC Adlv., 2020, 10, 42961-42963
https://doi.org/10.1039/DORA90123G

Download PDF

3 Paper

Structural conversion of three copper(il) complexes with snapshot observations
based on the different crystal colours and morphology

Hao Su, Zhongkui Li, Junrui Tan, Hongwei Ma, Li Yan and Hui Li

Structural conversion of three novel Cu(il) complexes [Cu,(L),(MeOH),] (1), [Cu,(L),(H,0),] (2) and
[CuL(H,0)] (3) (L = (£)-2-((2-hydroxy-4-methoxybenzylidene)amino)acetic acid) in different time

scales of reaction processing.

The article was first published on 26 Nov 2020
RSC Adv., 2020,10, 42964-42970
https://doi.org/10.1039/DORA07231A

Download PDF

8 Paper

Material balance in the O, electrode of Li-O, cells with a porous carbon electrode
and TEGDME-based electrolytes

Makoto Ue, Hitoshi Asahina, Shoichi Matsuda and Kohei Uosaki

The material balance in the O, electrode of a Li-0O, cell with a Ketjenblack-based porous carbon

electrode and a tetraethylene glycol dimethyl ether-based electrolyte under more practical
conditions of less electrolyte amount and high areal capacity.
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The article was first published on 07 Dec 2020
RSC Adv., 2020, 10, 42971-42982
https://doi.org/10.1039/DORA07924C

Download PDF

a Paper
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Folic acid-sulfonamide conjugates as antibacterial agents: design, synthesis and

molecular docking studies

Shabnam Shahzad, Muhammad Abdul Qadir, Mahmood Ahmed, Saghir Ahmad, Muhammad Jadoon Khan, Asad Gulzar and

Muhammad Muddassar

Dihydrofolate reductase (DHFR) inhibitors, as antibacterial agents, contain pyrimidine, pteridine,

and azine moieties among many other scaffolds.

From the themed collection: RSC Advances HOT Article Collection

The article was first published on 25 Nov 2020
RSC Adv., 2020, 10, 42983-42992
https://doi.org/10.1039/DORA09051D

Download PDF

8 Paper

Analysis of rice and wheat flour by particle nebulization ICP-MS

Changzhi Shi, Wei Guo, Lanlan Jin and Shenghong Hu

A simple and green particle nebulization ICP-MS method for the direct measurement of trace toxic

elements in rice and wheat samples was developed.

https://pubs.rsc.org/en/journals/journalissues/ra?_ga=2.2021806....1602840728#!issueid=ra010070&type=current&issnonline=2046-2069

Page 21 of 38


https://pubs.rsc.org/en/content/articlelanding/2020/ra/d0ra07924c
https://doi.org/10.1039/D0RA07924C
https://pubs.rsc.org/en/content/articlepdf/2020/ra/d0ra07924c?page=search
https://pubs.rsc.org/en/content/articlehtml/2020/ra/d0ra07924c?page=search
https://pubs.rsc.org/en/content/articlelanding/2020/ra/d0ra09051d
https://pubs.rsc.org/en/journals/articlecollectionlanding?sercode=ra&themeid=69b3a020-08b4-4d34-bfd1-8fc7beddeaa8
https://doi.org/10.1039/D0RA09051D
https://pubs.rsc.org/en/content/articlepdf/2020/ra/d0ra09051d?page=search
https://pubs.rsc.org/en/content/articlehtml/2020/ra/d0ra09051d?page=search
https://pubs.rsc.org/en/content/articlelanding/2020/ra/d0ra07224a

RSC Advances Home-At the heart of open access for the global chemistry community 09/12/20 23.28

The article was first published on 26 Nov 2020
RSC Adv., 2020, 10, 42993-42997
https://doi.org/10.1039/DORA07T224A

Download PDF

3 Paper

Synthesis of novel naphthalene-heterocycle hybrids with potent antitumor, anti-
inflammatory and antituberculosis activities

Mohamed Ahmed Abozeid, Aya Atef El-Sawi, Mohamed Abdelmoteleb, Hanem Awad, Marwa Mostafa Abdel-Aziz, Abdel-Rahman
Hassan Abdel-Rahman and El-Sayed Ibrahim El-Desoky

Novel naphthalene-heterocycle hybrids were synthesized via tandem reactions of 3-
formylchromone with different nucleophilic reagents. Various hybrids revealed potent antitumor
and anti-inflammatory as well as promising antituberculosis activities.

The article was first published on 26 Nov 2020
RSC Adv., 2020, 10, 42998-43009
https://doi.org/10.1039/DORA08526J

Download PDF

a Retraction

Retraction: Olefin epoxidation with chiral salen Mn(il1) immobilized on ZnPS-PVPA
upon alkyldiamine

J. Huang, D. W. Qi, J. L. Cai and X. H. Chen
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The article was first published on 26 Nov 2020
RSC Adv., 2020,10,43010-43010
https://doi.org/10.1039/DORA90126A

Download PDF

8 Retraction

Retraction: Investigation of yellow horn (Xanthoceras sorbifolia Bunge)
transcriptome in response to different abiotic stresses: a comparative RNA-Seq
study

Yanhe Lang, Zhi Liu and Zhimin Zheng

The article was first published on 26 Nov 2020
RSC Adv.,2020,10, 43011-43011
https://doi.org/10.1039/DORA90119A

Download PDF

8 Paper

Improving the electrochemical performance of a natural molybdenite/N-doped
graphene composite anode for lithium-ion batteries via short-time microwave
irradiation

Shuonan Wang, Yun Hai, Bin Zhou, Hao Liu and Libing Liao

In this work, low-cost natural molybdenite was used to make a MoS,/N-doped graphene
composite with the aid of (3-aminopropyl)-triethoxysilane and the electrochemical performance
was greatly improved by solvent-free microwave irradiation.

The article was first published on 26 Nov 2020
RSC Adv., 2020, 10, 43012-43020
https://doi.org/10.1039/DORA07758E
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Download PDF

8 Paper

Comparative study of young shoots and the mature red headed cabbage as
antioxidant food resources with antiproliferative effect on prostate cancer cells

Mariola Drozdowska, Teresa Leszczynska, Aneta Koronowicz, Ewelina Piasna-Stupecka and Kinga Dziadek

Young shoots of red cabbage could be a good source of phytochemicals with potential anticancer

activity.

The article was first published on 26 Nov 2020
RSC Adv., 2020, 10, 43021-43034
https://doi.org/10.1039/DORA07861A

Download PDF

8 Paper

Electronic structure and thermoelectric properties of Mo-based dichalcogenide
monolayers locally and randomly modified by substitutional atoms

M. Vallinayagam, M. Posselt and S. Chandra

Controlling electronic and thermoelectric properties of MoS, monolayers by changing

concentration of Se and Te chalcogenide.

The article was first published on 26 Nov 2020
RSC Adv., 2020, 10, 43035-43044
https://doi.org/10.1039/DORA08463H

https://pubs.rsc.org/en/journals/journalissues/ra?_ga=2.2021806....1602840728#!issueid=ra010070&type=current&issnonline=2046-2069 Page 24 of 38


https://pubs.rsc.org/en/content/articlepdf/2020/ra/d0ra07758e?page=search
https://pubs.rsc.org/en/content/articlehtml/2020/ra/d0ra07758e?page=search
https://pubs.rsc.org/en/content/articlelanding/2020/ra/d0ra07861a
https://doi.org/10.1039/D0RA07861A
https://pubs.rsc.org/en/content/articlepdf/2020/ra/d0ra07861a?page=search
https://pubs.rsc.org/en/content/articlehtml/2020/ra/d0ra07861a?page=search
https://pubs.rsc.org/en/content/articlelanding/2020/ra/d0ra08463h
https://doi.org/10.1039/D0RA08463H

RSC Advances Home-At the heart of open access for the global chemistry community 09/12/20 23.28

Download PDF

8 Paper

Enhanced biomineralization and protein adsorption capacity of 3D
chitosan/hydroxyapatite biomimetic scaffolds applied for bone-tissue engineering

Nguyen Kim Nga, Lai Thi Thanh Tam, Nguyen Thu Ha, Pham Hung Viet and Tran Quang Huy

This work presents the enhanced biomineralization and protein adsorption capacity of 3D
chitosan/hydroxyapatite (CS/HAp) biomimetic scaffolds synthesized from natural sources applied
for bone-tissue engineering (BTE).

The article was first published on 26 Nov 2020
RSC Adv., 2020, 10, 43045-43057
https://doi.org/10.1039/DORA09432C

Download PDF

8 Paper

Use of ammonium salts or binary mixtures derived from amino acids, glycine
betaine, choline and indole-3-butyric acid as plant regulators

Damian Krystian Kaczmarek, Anna Parus, Marek kozynski and Juliusz Pernak

Natural origin ammonium salts or binary mixtures including indole-3-butyric acid as novel plant
growth regulators.

The article was first published on 26 Nov 2020
RSC Adv., 2020, 10, 43058-43065
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Download PDF

@ Paper

Tuning the structural properties of cadmium-aluminum layered double hydroxide
for enhanced photocatalytic dye degradation

Daniel Saliba, Salah Eddin El Jamal, Antranik Jonderian, Manal Ammar, Mohamad Hmadeh and Mazen Al-Ghoul

Hierarchical structures of Cd Al LDH of various cationic ratios of Cd : Al are successfully
synthesized via the reaction diffusion framework. The obtained microspheres are investigated for
the photocatalytic degradation of methylene blue.

The article was first published on 26 Nov 2020
RSC Adv., 2020, 10, 43066-43074
https://doi.org/10.1039/DORA08006C

Download PDF

8 Paper

Atomically dispersed Cu and Fe on N-doped carbon materials for CO,
electroreduction: insight into the curvature effect on activity and selectivity

Yue Zhang, Lei Fang and Zexing Cao

Atomically dispersed Cu/Fe catalysts have high selectivity toward CO,ER and the curvature of the

catalyst support influences their activity.
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The article was first published on 26 Nov 2020
RSC Adv., 2020,10, 43075-43084
https://doi.org/10.1039/DORA08857A

Download PDF

8 Paper

Approach to nigericin derivatives and their therapeutic potential

Amit Kumar Sahu, Madhukar S. Said, Tejashri Hingamire, Megha Gaur, Abujunaid Khan, Dhanasekaran Shanmugam, Vitthal T.
Barvkar, Mahesh S. Dharne, Atul A. Bharde and Syed G. Dastager

A new nigericin analogue that has been chemically modified was synthesized through a
fluorination process from the parent nigericin, produced from a novel Streptomyces strain
DASNCL-29.

The article was first published on 26 Nov 2020
RSC Adv., 2020, 10, 43085-43091
https://doi.org/10.1039/DORA05137C

Download PDF

a Paper

Origin of the enhanced photocatalytic activity of (Ni, Se, and B) mono- and co-
doped anatase TiO, materials under visible light: a hybrid DFT study

Hanan H. Ibrahim, Adel A. Mohamed and Ismail A. M. Ibrahim

Hybrid DFT calculations demonstrate that Ni, Se** and Se?~ mono-doped and Ni/Se** co-doped

TiO, are potential photocatalysts for water splitting and hydrogen production.
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The article was first published on 26 Nov 2020
RSC Adv., 2020, 10, 43092-43102
https://doi.org/10.1039/DORA07781J

Download PDF

8 Paper

In silico identification of SARS-CoV-2 spike (S) protein-ACE2 complex inhibitors
from eight Tecoma species and cultivars analyzed by LC-MS
Seham S. El Hawary, Amira R. Khattab, Hanan S. Marzouk, Amira S. El Senousy, Mariam G. A. Alex, Omar M. Aly, Mohamed Teleb

and Usama Ramadan Abdelmohsen

In silico exploration of 12 Tecoma phytocompounds that could serve as potential inhibitors of
SARS-CoV entry to host cells.

From the themed collection: RSC Advances HOT Article Collection

The article was first published on 26 Nov 2020
RSC Adv., 2020,10,43103-43108
https://doi.org/10.1039/DORA08997D

Download PDF

3 Paper

Facile construction of a flexible and wearable electrode based on the hierarchical
structure of RGO-coated cotton fabric with amorphous Co-Ni-B alloy

Wei Wang, Jishu Zhang, Tao Li and Shuo Wang

Schematic diagram of preparation process of amorphous Co-Ni-B/RGO/cotton fabric flexible
electrode.
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The article was first published on 26 Nov 2020
RSC Adv., 2020, 10,43109-43116
https://doi.org/10.1039/DORA06988D

Download PDF

3 Paper

The spin-orbit-phonon coupling and crystalline elasticity of LaCoO; perovskite

Guo-Jiun Shu, Pei-Chieh Wu and F. C. Chou

Considering the before and after phonon softening, the gap in a CoO4-octahedral crystal electric
fields (CEF) and the thermally activated spin gap, were observed of ~0.5 meV and Q ~ 25 meVin

defect-free LaCoO, single crystal, respectively.

The article was first published on 26 Nov 2020
RSC Adv.,2020,10,43117-43128
https://doi.org/10.1039/DORA09675J

Download PDF

8 Review Article

Polyphenyilsilsesquioxanes. New structures-new properties

Maxim N. Temnikov and Aziz M. Muzafarov

The review describes the synthesis and properties of various forms of polyphenylsilsesquioxane
(PPSQ).
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From the themed collection: Reviews in RSC Advances

The article was first published on 26 Nov 2020
RSC Adv.,2020,10, 43129-43152
https://doi.org/10.1039/DORA07854A

Download PDF

a Paper

Unspecified verticality of Franck-Condon transitions, absorption and emission
spectra of cyanine dyes, and a classically inspired approximation

Joseph D. Alia and Joseph A. Flack

Insight into cyanine dye A, from quantum and classical FC principle; high accuracy with

classically inspired approach.

The article was first published on 26 Nov 2020
RSC Adv., 2020, 10, 43153-43167
https://doi.org/10.1039/DORA067T74A

Download PDF

8 Paper

Synthesis of lamellarin R, lukianol A, lamellarin O and their analogues

Iddum Satyanarayana, Ding-Yah Yang and Teau-Jiuan Liou

Several lamellarin alkaloids type Il and analogues were synthesized using Barton-Zard and
three-component reactions to construct the central pyrrole core.
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The article was first published on 27 Nov 2020
RSC Adv., 2020, 10,43168-43174
https://doi.org/10.1039/DORA09249E

Download PDF

3 Paper

Preparation and catalytic properties of poly(methyl methacrylate)-supported Pd°
obtained from room-temperature, dark reduction of ionic aggregates of the
unstable Pd2* solution ionomer

Jingiang Tan, Huamei Zhu, Shasha Cao, Sisi Chen, Yuanfu Tian, Dachuan Ding, Xuan Zheng, Chuanqun Hu, Tao Hu and Chonggang
Wu

A polymer-supported Pd® nanocatalyst is prepared by using mechanochemical reduction as the

driving force for the reaction.

The article was first published on 27 Nov 2020
RSC Adv.,2020,10, 43175-43186
https://doi.org/10.1039/DORA08653C

Download PDF

a Paper

High quality N-polar GaN films grown with varied V/III ratios by metal-organic vapor

phase epitaxy

Chengguo Li, Kang Zhang, Qiaoyu Zeng, Xuebing Yin, Xiaoming Ge, Junjun Wang, Qiao Wang, Chenguang He, Wei Zhao and Zhitao
Chen
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N-polar GaN films (C, D, E, F) grown with varied V/Ill ratio show improved crystallinity and reduced

impurity concentrations.

The article was first published on 27 Nov 2020
RSC Adv., 2020, 10,43187-43192
https://doi.org/10.1039/DORA07856E

Download PDF

8 Paper

Facile synthesis of multi-type carbon doped and modified nano-TiO, for enhanced
visible-light photocatalysis

Jianing Li, Junzhong Wang, Juming Liu, Yan Li, Huiyan Ma, Jucai Yang and Qiancheng Zhang

The synergistic modification of nano-TiO, by multi-type carbon species results in excellent and

stable visible-light photocatalytic degradation activity.

The article was first published on 27 Nov 2020
RSC Adv., 2020, 10, 43193-43203
https://doi.org/10.1039/DORA08894C

Download PDF

a Paper

Synthesis and properties of a high-performance environment-friendly micro-nano
filtration reducer

Yanling Wang, Baoyang Jiang, Jincheng Lan, Ning Xu, Jinsheng Sun and Lingtao Meng
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In this research study, we modified hydroxyethyl cellulose to obtain hydrophobically associating
hydroxyethyl cellulose, and grafted it onto the surface of nano-calcium carbonate to obtain a graft
copolymer.

The article was first published on 27 Nov 2020
RSC Adv., 2020, 10, 43204-43212
https://doi.org/10.1039/DORA07504C

Download PDF

8 Paper

Adsorption of dicamba and MCPA onto MIL-53(Al) metal-organic framework:
response surface methodology and artificial neural network model studies

Hamza Ahmad Isiyaka, Khairulazhar Jumbri, Nonni Soraya Sambudi, Zakariyya Uba Zango, Nor Ain Fathihah Abdullah, Bahruddin
Saad and Adamu Mustapha

Rapid equilibration within a short time, high adsorption capacity, optimization, multivariate
interaction of adsorption parameters and artificial neural network prediction model.

The article was first published on 27 Nov 2020
RSC Adv., 2020, 10, 43213-43224
https://doi.org/10.1039/DORA07969C

Download PDF

3 Paper

Multilevel storage and photoinduced-reset memory by an inorganic perovskite
quantum-dot/polystyrene floating-gate organic transistor
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Risheng Jin, Jin Wang, Keli Shi, Beibei Qiu, Lanchao Ma, Shihua Huang and Zhengquan Li

A novel floating-gate organic transistor memory with photoinduced-reset and multilevel storage
function is demonstrated. The device has a large memory window (90 V), ultrahigh memory
on/off ratio (over 107) and long retention time (over 10 years).

The article was first published on 27 Nov 2020
RSC Adv.,2020,10, 43225-43232
https://doi.org/10.1039/DORA08021G

Download PDF

8 Paper

Cell-tailored calcium carbonate particles with different crystal forms from
nanoparticle to nano/microsphere

Yi Chang, Huijuan Han, Tingting Liu, Shibao Yuan, Shuting Chen, Yuming Guo, Lin Yang and Xiaoming Ma

The synthesis of cell-tailored calcium carbonate with different crystal forms can be controlled
from nanoparticle to nano/microsphere by a bio-inspired strategy.

The article was first published on 27 Nov 2020
RSC Adv.,2020,10, 43233-43241
https://doi.org/10.1039/DORA07393H

Download PDF

8 Paper
Synthesis and charge transfer characteristics of a ruthenium-acetylide complex
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Robert Kuhrt, Po-Yuen Ho, Martin Hantusch, Franziska Lissel, Olivier Blacque, Martin Knupfer and Bernd Biichner

A newly synthesised ruthenium-acetylide complex is characterised by various methods and its
charge transfer to the acceptor F,TCNNQ is studied by optical and photoelectron spectroscopy.

The article was first published on 27 Nov 2020
RSC Adv., 2020,10, 43242-43247
https://doi.org/10.1039/DORA08390A

Download PDF
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23-Oct-2020
Dear Dr Aminah:

Manuscript ID: RA-ART-09-2020-007838
TITLE: In silico approach: Biological activities prediction of nordentatin derivatives as an anticancer agent in cAMP
pathway inhibitors

Thank you for your submission to RSC Advances, published by the Royal Society of Chemistry. | sent your manuscript
to reviewers and | have now received their reports which are copied below.

| have carefully evaluated your manuscript and the reviewers’ reports, and the reports indicate that major revisions are
necessary.

Please submit a revised manuscript which addresses all of the reviewers’ comments. Further peer review of your
revised manuscript may be needed. When you submit your revised manuscript please include a point by point
response to the reviewers’ comments and highlight the changes you have made. Full details of the files you need to
submit are listed at the end of this email.

Please submit your revised manuscript as soon as possible using this link:

*** PLEASE NOTE: This is a two-step process. After clicking on the link, you will be directed to a webpage to confirm.
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not share this link with others.)

Alternatively, you can log in to your account (https://mc.manuscriptcentral.com/rscadv) where you will need your case-
sensitive user ID and password details.

You should submit your revised manuscript as soon as possible; please note you will receive a series of automatic
reminders. If your revisions will take a significant length of time, please contact me.

Supporting our community through Covid-19

While our publishing services are running as usual, we also know that this is a very challenging time for everyone, for
many different reasons. If any aspect of the publishing process is worrying you — for example you think you may
struggle to meet a pre-determined deadline — please let us know, and we will work out an answer together.

RSC Advances is a gold open access journal. If accepted, your manuscript will be published open access and the
appropriate article processing charge (APC) will apply. Discounted APCs and full APC waivers for corresponding
authors in certain countries are available. All authors are given the option to apply for a waiver after signing the open
access licence - please see the following URL for more details: http://www.rsc.org/journals-books-databases/about-
journals/rsc-advances

The Royal Society of Chemistry requires the submitting author to provide their ORCID iD when they submit a revised
manuscript. This is quick and easy to do as part of the revised manuscript submission process. We will publish this
information with the article, and you may choose to have your ORCID record updated automatically with details of the
publication.

Please also encourage your co-authors to sign up for their own ORCID account and associate it with their account on
our manuscript submission system. Please note that we are unable to do this on behalf of your co-authors. For further
information see: http://www.rsc.org/journals-books-databases/journal-authors-reviewers/processes-
policies/#attribution-id.
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I look forward to receiving your revised manuscript.

Yours sincerely,
Professor Yongjun Liu
Associate Editor, RSC Advances
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REVIEWER REPORT(S):
Referee: 1

Recommendation: Major revisions

Comments:
In the present study the authors have employed Molecular docking and dynamics approach to assess the binding of a
few (10) nordentatin derivatives against the PDE4 gene.

The manuscript needs the following revisions:

1. It is preferable that instead of using "biological activity", the authors should use the term "binding" as no
experimental determination of activity is undertaken.

2. The term "activities" from the title should be removed.

3. The authors should rewrite abstract and stress on the observations and results obtained from this study, rather than
the general statements. For example: the last sentence in the abstract "Consideration of several....... " should either be
reframed or deleted as it is a general statement.

4. The length of introduction should be reduced. It is too lengthy.

5. It is not clear why the authors have selected only 10 nordentatin derivatives. It is always preferable if more number
of derivatives are taken for docking.

6. In general there are a lot of errors and the manuscript should be go through proof read carefully. For example: (a)
instead of "Chimera", "himera" is written in methods. (b) Meanwhile, Linux-based software used Was...... should be
"Linux based softwares Guassian.....etc were used." (c) Delete "Windows-based" from Windows-based Disovery
Studio....

7. In the sentence "The results show that candidates PS-1, PS-2, PS-3, ........ " replace smaller with better.

8. The analysis of total energy output during the simulation period....... Which total energy is being referred to? It is not
clear.

9. Table 7. It should be specified what is MD and MDS.

Additional Questions:
Does the work significantly advance the understanding or development in this field?: Yes

Is this work of relevance to the chemistry community?: Yes

Are the conclusions of the work convincing and sufficiently supported by experimental evidence?: Yes
Is the experimental section sufficiently detailed to allow others to reproduce the work?: Yes

Are the reported claims adequately discussed in the context of the literature?: Yes

Are the number of tables and figures in the manuscript appropriate and clear?: Yes

Referee: 2
Recommendation: Minor revisions

Comments:

In this manuscript, the authors explored the binding of a series of nordentatin derivatives with the protein targets using
a combination of molecular docking and molecular dynamic simulation. Some derivatives show strong binding with the
target protein, which suggest the potential of these derivatives as drugs in inhibiting the cAMP pathway. In general, the
used methods are appropriate, and results are reasonable. Thus, the manuscript is acceptable for publication.
Revision suggestions:

1). Please explain why the strong binding these dirivatives can inhibit the cAMP pathway, i.e., the relation of binding
energy and activity.

2). Some figures, such as Figure 3, 4 and 5 are not clear.

Additional Questions:



Does the work significantly advance the understanding or development in this field?: Yes

Is this work of relevance to the chemistry community?: Yes

Are the conclusions of the work convincing and sufficiently supported by experimental evidence?: Yes
Is the experimental section sufficiently detailed to allow others to reproduce the work?: Yes

Are the reported claims adequately discussed in the context of the literature?: Yes

Are the number of tables and figures in the manuscript appropriate and clear?: Yes
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FILES TO PROVIDE WITH YOUR REVISED MANUSCRIPT:

IMPORTANT: Your original files are available to you when you upload your revised manuscript. Please delete any
redundant files before completing the submission. Please carefully check the spelling and format of all author names,
affiliations and funding information. If your paper is accepted for publication, it is important this information is accurate
to ensure your article is correctly indexed, which may affect citations and future funding evaluation.

. A point-by-point response to the comments made by the reviewer(s)

. Your revised manuscript with any changes clearly marked (.doc(x) or.pdf file)

. Your revised manuscript as a .doc(x) file including figures, without highlighting, track changes, etc. (If providing
in TeX format instead, please also provide a final PDF version including figures). Please note that we cannot proceed
with publication using a .pdf file only.

High quality figures

EITHER

embedded in a doc(x) file

OR

as numbered figures in separate files in .tif, or .eps format, with a resolution of 600 dpi or greater and structures
preferably as ChemDraw files. Chemwindow files (.cwg/.cw2), ISIS/Draw exported in sketch format (.skc) and
ChemSketch exported in ChemDraw format (.cdx) may also be supplied.

AND

+ A table of contents entry: graphic maximum size 8 cm x 4 cm and one sentence of text, maximum 20 words,
highlighting the novelty of the work

* Your revised Electronic Supplementary Information (if any)

* Your revised CheckCIF reports (if any). Please ensure that any revised cif files have been deposited with the
Cambridge Crystallographic Data Centre (CCDC) via https://deposit.ccdc.cam.ac.uk/ before you submit your revised
manuscript.

For Feature Articles/Review-type articles only:

* A photograph and biography of yourself and your co-authors. Separate photographs of each author may be supplied
or if you prefer, a group photograph, saved as a .tif, .pdf or .jpeg file. The resolution of the photographs should be 600
dpi or higher. The dimensions of the photograph in the printed journal will be 4 cm wide x 5 cm high (individual
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TITLE: In silico approach: Biological prediction of nordentatin derivatives as an anticancer agent in cAMP pathway
inhibitors
AUTHORS: Abdjan, Muhammad; Aminah, Nanik; siswanto, Imam; Thant, Tin; Kristanti, Alfinda Novi ; Takaya, Yoshiaki

Thank you for your revised submission to RSC Advances, published by the Royal Society of Chemistry. This is an
automatic acknowledgement that you have uploaded your files to our online submission system. Your manuscript ID
is: RA-ART-09-2020-007838.R1

Your manuscript will be passed to an editor for initial assessment as soon as possible. If there are any problems with
your submission we will contact you.

RSC Advances is a gold open access journal. If accepted, your manuscript will be published open access and the
article will be subject to the appropriate article processing charge (APC). Discounted APCs and full APC waivers for
corresponding authors in certain countries are available. All authors are given the option to apply for a waiver after
signing the open access licence - please see the following URL for more details: https://www.rsc.org/journals-books-
databases/about-journals/rsc-advances

Please indicate the above manuscript ID when you contact us about this submission.

If there have been any changes to the list of authors during this revision, please inform the Editorial Office of the
reason for the change. All authors must confirm they are happy with the authorship change by emailing
advances@rsc.org.

Do you have an ORCID iD? ORCID (Open Researcher and Contributor iD) is a unique researcher identifier that
allows you to link your research output and other professional activities in a single record. We therefore encourage
each researcher to sign up for their own ORCID account. Please edit your user account to link your ORCID iD or
create a new one, ensuring that you have not linked your account to another researcher’s ORCID iD. Please note that
we are unable to do this on your behalf. If your article is accepted, you may choose to have your ORCID record
updated automatically with details of the publication.

We already have the following information for authors of this manuscript: Abdjan, Muhammad - No ORCID iD
Available, Aminah, Nanik - https://orcid.org/0000-0002-2767-6006, siswanto, Imam - No ORCID iD Available, Thant,
Tin - No ORCID iD Available, Kristanti, Alfinda Novi - No ORCID iD Available, Takaya, Yoshiaki - No ORCID iD
Available

If this is not how you want your name to appear on an Accepted Manuscript, please amend your ScholarOne account.

This journal has a policy of sharing reviewer reports. Please note that the Editor’s decision and copies of the reports
will be shared with all reviewers who provide a recommendation on your manuscript.

Please contact us if we can be of any assistance.

Yours sincerely,

RSC Advances Editorial Office

advances@rsc.org

If you need to contact the journal, please use the email address advances@rsc.org
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Dear Dr Aminah:

Manuscript ID: RA-ART-09-2020-007838.R1

TITLE: In silico approach: Biological prediction of nordentatin derivatives as an anticancer agent in cAMP pathway
inhibitors

Thank you for submitting your revised manuscript to RSC Advances. After considering the changes you have made, |
am pleased to accept your manuscript for publication in its current form.

You will shortly receive a separate email from us requesting you to submit a licence to publish for your article, so that
we can proceed with publication of your manuscript.

RSC Advances is a gold open access journal. Your manuscript will be published open access and the article will be
subject to the appropriate article processing charge (APC). Discounted APCs and full APC waivers for corresponding
authors in certain countries are available. All authors are given the option to apply for a waiver after signing the open
access licence - please see the following URL for more details: https://www.rsc.org/journals-books-databases/about-
journals/rsc-advances

We are offering all corresponding authors not already members of the Royal Society of Chemistry one year’s Affiliate
membership as part of their APC. If you would like to find out more please email membership@rsc.org.

Learn all about our member benefits at https://www.rsc.org/membership-and-community/join/#benefit

We will email you information on how to access your RSC Advances article proofs shortly.

As an author you are entitled to a 25% discount on books published by the Royal Society of Chemistry. To receive this
discount, enter the promotional code JLTH25 when purchasing from our online bookshop (pubs.rsc.org/bookshop).
Please contact booksales@rsc.org if you have any problems.

Discover more Royal Society of Chemistry author services and benefits here:

https://www.rsc.org/journals-books-databases/about-journals/benefits-of-publishing-with-us/

Thank you for publishing with RSC Advances, a journal published by the Royal Society of Chemistry — connecting the
world of science to advance chemical knowledge for a better future

With best wishes,

Professor Yongjun Liu
Associate Editor, RSC Advances
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Dear Dr Nanik Siti Aminah

In silico approach: Biological prediction of nordentatin derivatives as an anticancer agent in cAMP
pathway inhibitors

We have prepared a proof of your article, which is now available at Proof Central.

Proof Central provides you with a user-friendly interface to help you manage your proofs quickly and
efficiently. You can find out more about Proof Central here.

You can find instructions on the submission of your corrections at Proof Central.

Please return your corrections within 48 hours. If you are unable to return your corrections within 48
hours, please let us know.

Supporting our community through Covid-19

While our publishing services are running as usual, we also know that this is a very challenging time for
everyone, for many different reasons. If any aspect of the publishing process is worrying you — for
example you think you may struggle to meet a pre-determined deadline — please let us know, and we will
work out an answer together. You can contact the journal at advances@rsc.org.

If you prefer to send your corrections by email, please download your proof using Proof Central and send
your corrections to advances@rsc.org

The page numbers on the proof are not the final page numbers of your article, we will send these once
your article is published in an issue of RSC Advances.

If you have a waiver request pending, please do not return your proof corrections; due to our fast
publication times we will be unable to stop or delay the publication of your article. If your waiver is not
granted you will be required to pay the Article Processing Charge according to the terms and conditions
which you accepted when you submitted your article.

With best wishes,

From the Editors of RSC Advances
Royal Society of Chemistry
advances@rsc.org
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In silico approach: Biological prediction of nordentatin derivatives as an anticancer agent in cAMP
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We have published your RSC Advances article in an issue on pages 42733 - 42743.
It can now be cited as:
RSC Advances, 2020, 10, 42733 - 42743

We would like to hear your thoughts on the editing service provided for this article. Please give us your
opinion through this short, 5-minute survey.

Access your PDF reprints here

Manuscript ID: DORA07838G

Password: 471719 (this link will expire in 60 days)

You can now access the enhanced HTML version of your article here

We encourage you to share your article with the chemical sciences community. Share your article easily
among colleagues, peers or students by downloading your free PDF reprint or by purchasing paper
reprints here. Find out more about your deposition and sharing rights.

You can see all the latest papers published in RSC Advances by signing up to our email alerts service
here

Thank you for publishing with RSC Advances, a journal published by the Royal Society of Chemistry —
connecting the world of science to advance chemical knowledge for a better future.

With best wishes,

From the Editors of RSC Advances
Royal Society of Chemistry
advances@rsc.org
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