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Introduction

• Naringenin is a flavonoid found in citrus fruits3 and plant 
roots4 and possesses antimicrobial properties.3 Naingenin
also may help with the management of metabolic 
syndrome.4

• Naringenin can bind to TtgR, a protein involved in the
regulation of the transcription process of bacteria. TtgR
helps keep out harmful substances out of bacteria cells. 
Through binding, naringenin can enter bacteria cells and 
cause damage.3

• This study aimed to investigate the dynamics involved in 
the binding of naringenin with TtgR, a sensory protein, as 
a means to further understand why the binding occurs.

• Familiarization with computational chemistry methods 
was first needed before studying naringenin binded to 
TtgR.

• The following programs and softwares were learned using 
an alanine dipeptide:

• AMBER (Assisted Model Building and Energy 
Refinement) – a collection of softwares used to 
run molecular dynamics simulations and define 
molecular interaction parameters2

• LEaP – a program within AMBER that creates a
complete description of a desired molecule and
prepares files for AMBER simulations

• VMD (Visual Molecular Dynamics) – a program 
used to visualize molecules and simulations 
performed with programs such as AMBER

• A visual representation of naringenin in complex with TtgR
was created using VMD.
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• Molecular dynamics (MD) is a useful computational 
method used to model molecular interactions.

• In general, MD simulations go through 3 steps:
• Energy Minimization
• Equilibration
• Production

• Force field – set of parameters and functions used to 
determine energies and forces associated with molecular 
interactions.

• Total energy must be conserved.

Figure 2. Alanine 
dipeptide interacting 
with water (left). The 
interaction was 
visualized using VMD.  
C – pink, N – mauve, 
H – white, O – red.

Figure 3. Alanine 
dipeptide (right). C –
pink, N – mauve, H –
white, O – red.
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Figure 4. Stabilization of alanine dipeptide temperature 
through heating.

Simulation conditions:
• Solvated with 630 water molecules
• 10000 MD steps (0.002 ps timesteps)
• 300 K temperature (through Langevin thermostat)
• 1 atm pressure (through Berendsen barostat)

Figure 1. Hamiltonian of the AMBER force field.1

• A simulation will be
performed with naringenin 
and TtgR using the same 
process as alanine 
dipeptide.

Figure 5. Naringenin in 
complex with TtgR
visualized using VMD 
(right). PDB ID: 2UXU.
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