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THEORETICAL STUDIES OF A SULFONAMIDE-BASED MOLECULAR CLEFT
FOR HALIDES
Azmain Alamgir,1 Jing Wang,2 Jerzy Leszczynski*2 and Md. Alamgir Hossain*2
1

2

Madison Central High School, Madison, MS 39110
Department of Chemistry and Biochemistry, Jackson State University, Jackson, MS 39217

Because of the key roles played by anions in nature, molecular recognition and selectivity
of anions with synthetic receptors is an important area of current research in
supramolecular chemistry. In particular, receptors with natural functional groups mimic
many biological propagation binding anions with directional hydrogen-bonding
interactions under neutral conditions. During the course of this research, we have
performed computational theoretical studies on a sulfonamide-based molecular cleft for
halides including fluoride, chloride, bromide and iodide. Our studies suggest that the
receptor is capable of encapsulating a halide in its molecular cavity by hydrogen-bonding
interactions, exhibiting strong selectivity for fluoride.
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COMPUTATIONAL INVESTIGATION OF BORON NITRIDE NANOTUBES FOR
METHANE DETECTION AND STORAGE
Eronisha Banks 1, Mya Brown 1, Daja Carson 1, RaQuán Young 2, Christopher Copeland 3,
Jerzy Leszczynski
1

Jim Hill High School, 2185 Coach Fred Harris St., 39204
2
Wingfield High School, 1985 Scanlon Dr., 39204
3
Jackson State University, 1400 J. R. Lynch St., 39217

In 2014, Governor Phil Bryant hosted the Energy Summit for the state of Mississippi and
made itvery clear that the state will work to maximize production of natural gas,
particularly in thesouthwest region of the state. The importance of this research is to
determine how we caneffectively store and detect methane using the boron nitride
nanotubes given their highmechanical strength and thermal stability. The major goal of
this study is to gauge the interactionbetween methane and pristine BNNT and BNNT
doped with Sc atom. This research exploits theuse of computational chemistry methods,
particularly density functional theory (DFT) approaches, to investigate the electronic
structure and energetics of the interactions. TheB3LYP/631Gmethod and basis set were
chosen for all optimization and frequency calculations. Because of the weak and
dispersive nature of the interaction of these systems, the GD3 empirical dispersion
parameters were implemented to improve the accuracy of energetic parameters. Initial
computations served to determine the orientation of hydrogen atom when interacting with
BNNTs and it was determined that on both pristine and doped nanotubes the methane
molecule orients with three hydrogen atoms towards the tube with weak interaction
energies.
Keywords
nanotube, methane detection, methane storage, boron nitride
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MULTI COLOR FLUORESCENCE IMAGING OF METHICILLIN-RESISTANT
STAPHYLOCOCCUS AUREUS (MRSA) USING CARBOXYLIC ACID EDGING
PLANAR SURFACE GRAPHENE QUANTUM DOTS (CAEPS-GQDs)
Salma Begum, Suhash Reddy Chavva, Avijit Pramanik, Paresh C. Ray
Department of Chemistry and Biochemistry, Jackson State University, Jackson, MS 39217, USA

Methicillin-Resistant Staphylococcus Aureus (MRSA) is a common "staph" bacteria that
causes infections in different parts of the body. WHO report says, a high percentage of
hospital-acquired infections are caused by highly resistant bacteria such as methicillinresistant Staphylococcus aureus (MRSA) or multidrug-resistant Gram-negative bacteria.
Though most MRSA infections are minor, some can be life-threatening. As a result, there
is an urgent need for reliable method and early detection of MRSA. We have synthesized
carboxylic acid edging planar surface Graphene Quantum Dots (CAEPS-GQDs) which
can be used for rapid detection of MRSA using Fluorescence imaging technique. The aim
of this study was to investigate multicolor imaging of MRSA with CAEPS-GQDs.
Graphene quantum dots show considerably low toxicity, excellent solubility, less
fluorescence background and photo damage, thus making them promising potential in
fields like fluorescent probe, optoelectronic devices, sensors, cell imaging etc compare
with organic fluorescence materials. On the other hand, conjugated CAEPS-GQDs has
higher penetrating ability to enter the MRSA and also shows high quantum yield and
wide range of emission [Ultraviolet (UV) to near infrared regions (NIR)] compared to
graphene quantum dots. Hence, a broad excitation coupled to a narrow and symmetric
emission spectrum renders multicolored CAEPS-GQDs excitable with a single
wavelength that enables MRSA imaging. A significant fluorescence was observed upon
addition of MRSA to antibody conjugated CAEPS-GQDs. Fluorescence kinetics results
show that the binding was saturated after few hours of mixing. Furthermore, we have
detected MRSA bacteria, covered by antibody conjugated CAEPS-GQDs using
transmission electron microscopy (TEM) and inverted fluorescence imaging microscopy.
Acknowledgements: We would like to thank National Science Foundation (PREM NSF
DMR-1205194) and NIH/NCRR (Award Number: G12RR013459) & NIH/NIMHD
(Award Number: G12MD007581) for supporting the Analytical Core Laboratory
Facilities
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STUDY OF SrCl SPECTRA BY LASER INDUCED BREAKDOWN
SPECTROSCOPY (LIBS)
C. R. Bhatt1*, Fang Y. Yueh1,2 and Jagdish P. Singh1,2
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Laser Induced Breakdown Spectroscopy (LIBS) is a spectroscopic technique used for
qualitative and quantitative analysis of solids, liquids, gaseous samples, and aerosols. We
have analyzed the atomic emission from Sr and molecular emission from SrCl observed
in LIBS spectra. A mixture of SrCl2 and Al2O3 in powder form was used as sample. The
optimum laser energy, gate delay, and gate width were used to obtain the atomic and
molecular emission spectra. These spectra were used to develop calibration models for
selected atomic lines and molecular bands. The limit of detection (LOD) for both atomic
and molecular emission spectra were determined.
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THE ISOLATION AND IDENTIFICATION OF PHYTOCHEMICALS FROM THE
LEAF EXTRACT OF TABERNAEMONTANA LONGIPEAS
Simira Carothers, Marcus Williams, Huaisheng Zhang, Ifedayo V. Ogungbe,
Department of Chemistry and Biochemistry
Jackson State University, Jackson, MS 39217

Natural products have long since been utilized for their preventative and medicinal
properties. The phytochemicals within plants may be effective in the treatment of many
diseases. The current research investigates the isolation and characterization of
phytochemicals and the potential anti-parasitic properties of the Tabernaemontana
Longipeas leaf extract. The resulting compounds have been analyzed and their structures
confirmed using NMR and HPLC. The compounds will be tested for anti-parasitic
activity as well as cytotoxicity using HepG2 liver cells. It is hoped that the pure
compounds of this extract will show positive activity in the treatment of parasitic
diseases. If proven effective, further research will be conducted to produce cheaper and
less toxic methods for the treatment of diseases.
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MAGNETIC-NANOPARTICLE-CONJUGATED HYBRID GRAPHENE OXIDE FOR
PROSTATE CANCER DETECTION AND TREATMENT
Suhash Reddy Chavva, Avijit Pramanik, Bhanu Priya Viraka Nellore, Sudarson Sekhar
Sinha, and Paresh Chandra Ray*
Department of Chemistry and Biochemistry, Jackson State University, 1400 J.R. Lynch St., Jackson,
Mississippi, USA 39217

According to the United States Centers for Disease Control and Prevention, prostate
cancer is one of the leading causes of death among men in the United States, second only
to lung cancer. It is now well known that the detection of circulating tumor cells (CTCs)
is an invaluable tool for early diagnosis and monitoring the progression. Motivated by
this need, magnetic-nanoparticle-conjugated theranostic graphene oxide (GO) was
developed for targeted capture of prostate CTCs, accurate diagnosis, and combined
therapeutic action against prostate cancer. The experimental results show that antiepithelial cell adhesion molecule (EpCAM) antibody and A9-aptamer-attached flowershaped magnetic nanoparticle-bound 2D graphene can be used for selective capture,
enrichment and label-free multicolor luminescence imaging of LNCaP prostate cancer
cells from infected blood. Also, the experimental data clearly demonstrate that
indocyanine green (ICG)-conjugated A9-aptamer-attached theranostic GO is capable of
external near-IR 785 nm light-driven combined synergistic photothermal and
photodynamic treatment of prostate cancer. Comparative studies to demonstrate the
efficacy of the theranostic GO material design were conducted.
Acknowledgements: We are thankful to National Science Foundation (PREM NSF
DMR-1205194) and NIH/NCRR (Award Number: G12RR013459) & NIH/NIMHD
(Award Number: G12MD007581) for supporting the Analytical Core Laboratory
Facilities.
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ANTIBACTERIAL EFFECT OF TETRACYCLINE COMBINED WITH SILVER
NANOPARTICLES AGAINST E. coli
Lan Chen, Denise Yancey-Gray, Shareena Dasari, Hongtao Yu
Department of Chemistry and Biochemistry, Jackson State University, 1400 J.R. Lynch St., Jackson,
Mississippi, USA 39217

With an increasing trend in the synthesis of large numbers of antibiotics, modern
medicine faces a growing concern with bacterial resistance against antibiotics. Current
treatments alone are proving to be increasingly ineffective against bacteria, causing
thousands of deaths in hospitals each year. New developments in searching for a better
treatment method lead to the discovery of a combination of silver nanoparticles with
antibiotics. Silver nanoparticles are known for their small size and various shapes, as well
as their inhibitory effect against bacteria. Synergistic bacterial inhibition of tetracycline
combined with silver nanoparticles is tested against Escherichia coli 1431. Dosedependent inhibition is observed for tetracycline concentrations of 0.1, 1, 10, and 100 µM
alone and combined with 50 µM silver nanoparticles using the spread-plate method. For
the control group of 50 µM silver nitrate (a compound used to synthesize silver
nanoparticles) there is 38% bacterial inhibition; the 50 µM silver nanoparticle control
group has only 19% inhibition. The 0.1, 1, and 10 µM tetracycline alone or combined
with silver nanoparticles have little to no growth inhibition. These results suggest that
tetracycline, even combined with silver nanoparticles, is ineffective for concentrations up
to 10 µM. However, using 100 µM tetracycline alone inhibits 31% bacterial growth, and
combined with silver nanoparticles inhibits 47% bacterial growth.
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DNA SEQUENCES DICTATE THE PROPERTIES OF THE SCAFFOLDED SILVER
NANOCLUSTERS
Keith Cobb, Jr., Christa Corley and Bidisha Sengupta
Chemistry Department, Tougaloo College 500 West County Line Road, Tougaloo, MS 39174

Small silver clusters that form with short single stranded oligonucleotides are
distinguished by their strong and unique spectroscopic properties. Previous work by Petty
J. T. et. al. [1] showed that red- and blue/green-emitting species form with the cytosine
oligonucleotide dC12. To understand how the bases and base sequence influence cluster
formation, studies with different sequences are carried out. We initiated studies with an
array of sixteen bases long sequences of oligonucleotides. Near infrared (NIR) emissive
and highly stable bio-probes are important in advancing studies of individual
biomolecular function. Through the careful selection of nucleotide sequences, we plan to
synthesize a new class of near-infrared (NIR) fluorescent clusters that can be used for in
vivo interrogation. Improved photon penetration through tissues by NIR longer
wavelength (above 700 nm) reduces background fluorescence of live cells as well as
provide detail anatomic and molecular information, making the NIR emissive silver
nanoclusters ideal as novel biological probes, which can open a new paradigm in
bioimaging. We made a single or a two base change in each sequence
CCCACCCACCCACCCA, on which previous study has been performed by Petty, J. T.
et. al. [2]. All nanoclusters were made in 10 mM citrate buffer of pH 6.2. We observed
that a single DNA based mutation can dramatically alter the fluorescence emission
properties of the silver cluster, which is formed on it. UV/Vis melting and circular
dichroism studies revealed the information about the secondary structure of the base
sequences, which also played critical role in characterizing the clusters. Addition of
complementary sequences at both the ends of a template (making a hairpin structure)
changed the cluster emission drastically. Size exclusion chromatography studies helped
to understand the stoichiometry of the sequences to the cluster. Screening will be
performed to identify stable NIR fluorescent silver nanocluster in physiologically
compatible environments.
Acknowledgements: MS-INBRE grant number P20GM103476, MS-EpscoR grant #
0903787; HHMI grant # 52007562, at Tougaloo College.

References:
1. C. M. Ritchie J. Phys. Chem. C 2007, 111 (1), 175–181.
2. J. T. Petty et. al. Journal of Physical Chemistry Letters 2010, 1, 2524–2529
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ON THE MOLECULAR INTERACTIONS OF ACETIC ACID AND ACETAMIDE
HOMODIMERS: A COMPUTATIONAL PERSPECTIVE
C. Copeland, D. Majumdar, J. Leszczynski
Interdisciplinary Center for Nanotoxicity, Department of Chemistry and Biochemistry, Jackson State
University, Jackson, MS 39217

Characterization of small molecules to accurately describe the chemical phenomena of
large, complex systems, such as proteins, is the routine strategy of investigation for a
computational chemist. However, quantitatively accurate descriptions of necessary
thermodynamic and spectroscopic properties are computationally expensive, and there
exists an uncertainty in the performance of various theoretical methods. In this work,
computational methods were used to quantitatively characterize the relative
thermodynamic stabilities for homodimers composed of acetic acid and acetamide by
explicitly including corrections for anharmonicity. All computations were performed
using Gaussian 09 Rev. D.01 software; corrections for anharmonicity were computed
using Barone's formalism. Computations were performed using second-order, MöllerPlesset perturbation (MP2) and the standard density function theory (DFT) B3LYP
method employing the aug-cc-pVDZ basis set. Calculations with corrections at the MP2
and B3LYP levels of the vibrational modes showed very good agreement with
experiment. Further studies are being performed to assess the basis set effects and
modulation of H-bond energy of low-frequency modes of these systems by employing the
augmented aug-cc-pVTZ basis set.
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SILVER CLUSTERS INHIBIT THE BIOFILM FORMED BY Bacillus Thuringiensis
Christa Corley1, Keith Cobb1, Jr., Sudarson Sinha2, Elrica Brown3, Paresh Ray2, Bianca
Garner3, and Bidisha Sengupta1*
1

Chemistry Department, Tougaloo College, 2Chemistry Department, Jackson State University, 3Biology
Department, Tougaloo College

Biofilms are catenation of bacteria on a surface, which are caged by the extracellularly
secreted proteins, carbohydrates, and/or DNA. The phenotypes of these multicellular
aggregates are distinct from those of planktonic cells. The biofilm formation is resistant
to anti-microbial agents, which give rise to chronic bacterial infections and death in
human beings. The present study is designed to explore the effect of silver nanolcusters
on the biofilm formation by the bacteria Bacillus Thuringiensis. The silver clusters was
made on the single stranded DNA oligonucleotide CCCACCCACCCTCCCA without
and with a 5’ aptamer attached, in distilled water using AgNO3 and NaBH4 as the
reducing agent. UV/Vis absorption and fluorescence emission studies characterized the
absorption and emission properties. Bacterial growth and biofilm (using crystal violet
stain) assay were performed in 96 well plate at 600 nm and 540 nm, respectively. Gram
staining confirmed the purity of the samples. Transmission electron microscopy was
performed on each sample. Silver nanoparticles formed on the cell membranes of the
bacterial samples grown in presence of AgNO3, but no biofilm was observed in samples
treated with Ag+ or silver nanoclusters. The present study proved the efficiency of silver
as a potent anti-biofilming agent and opens a new door to the future perspectives for its
possible usage in therapeutics. Further studies are underway.







Southern School on Computational Chemistry and Materials Science Conference

11

NIR LIGHT-INDUCED PLASMONIC LIPOSOMES FOR COMBINED ANTICANCER THERAPY
Rebecca A. Crouch, Brittany L. Hallmark, Stacy J. Jones, and Paresh C. Ray
Department of Chemistry and Biochemistry, Jackson State University, 1325 J. R. Lynch St., P.O. Box
17910, Jackson, MS 39217-0510, USA
Department of Chemistry, Iowa State University, 1605 Gilman Hall, Ames, IA 50011, USA

Cancer is now the second leading cause of death in the United States, with
increasing incidence as the population ages. It is predicted that there will be over 1.6M
new cancer cases diagnosed and more than 0.5M cancer deaths in the US in 2015. To
address this mounting health crisis, NIR light-inducible plasmonic gold-coated liposomes
have been developed for selective combined anti-cancer photothermal-chemotherapy.
Fluorescence results indicate the plasmonic liposomes efficiently release entrapped
Rhodamine 6G upon 30 min irradiation with 670 nm NIR laser. In addition, fluorescence
imaging revealed highly efficient internalization of dye-loaded liposomes by LNCaP
(androgen-dependent prostate cancer) cells. Photothermal-chemotherapy treatment of
LNCaP cells using plasmonic liposomes with or without the known Hsp90 inhibitor
gedunin (a naturally-occurring tetranortriterpenoid from the Neem tree) have
demonstrated the potential for this nanoplatform as a NIR-inducible combined therapy
treatment of cancer.
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DIVERGENT AND CONCISE SYNTHESES OF SPIROISOXAZOLINES: FIRST
TOTAL SYNTHESIS OF 11-deoxyfistularin-3
Prasanta Das, and Ashton T. Hamme II*
Department of Chemistry & Biochemistry, Jackson State University, Jackson, MS 39217, USA

The natural occurrence and the discovery of new synthetic agents displaying
antineoplastic activity is an important topic of research in medicinal chemistry. Since the
first reports about the herbicidal and plant hormonal activity, spiroisoxazoline containing
natural products and their analogues have stimulated much interest in medicinal
chemistry. Among the broad spectrum of α-oximinotyrosine derived natural products
isolated from marine sponges, in particular 11-deoxyfistularin-3, purealidin P and Q are
cytotoxic against the MCF-7 breast cancer cell line (LD50 = 17 µg/L), murine lymphoma
K1210 (IC50 2.8 and 0.95 µg mL-1 respectively) and human epidermal carcinoma KB
(nasopharynx) (IC50 7.6 and 1.2 µg mL-1 respectively) cell lines. The other members from
the same family are also widely known for their diverse pharmacological activities
including antiviral, antimicrobial, anti-HIV, antifungal, antifouling, Na+s/K+ ATPase
inhibition, HDAC inhibition, histamine H3 antagonism, mycothiol S-conjugate amidase
inhibition, isoprenylcysteine carboxy methyltransferase (Icmt) inhibition. Owing to the
diverse biological activity along with structural diversity, many synthetic strategies
mainly based on classical aromatic oxidation including toxic metal and electro-organic
oxidation, NBS, and PIDA have been reported to these class of natural products so far.
In this meeting, we are reporting a concise and efficient base promoted Dickmann type
keto-ester condensatation strategy to generate the spiroisoxazoline moiety. The
consecutive over bromination-elimination-bromination of the corresponding spiro-moiety
has been successfully utilized to furnish the desired core structure of many bromotyrosine
derived spiroisoxazoline natural products. The bromo-spirocyclic acid was further
coupled with hydroxymoloka’iamine to accomplish the first total synthesis of 11deoxyfistularine-3. In addition to the synthesis of the aforementioned natural product, our
methodology was utilized for the construction of a dibromo “quinone” based
spiroisoxazoline derivative as novel analogue of biological interest.
The project described was supported by NIH/NIGMS (Award Number: 2SC3GM09408105) and the Analytical and NMR CORE Facilities were supported by NIH/NCRR (Award
Number: G12RR013459) and NIH/NIMHD (Award Number: G12MD007581).
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ANTIBACTERIAL ACTIVITY OF GOLD NANOPARTICLES AND GOLD IONS
Thabitha P. Shareena Dasari, Neil Hammond, Ying Zhang, and Hongtao Yu
Department of Chemistry and Biochemistry, Jackson State University, Jackson, MS, 39217.

Gold nanoparticles (AuNPs) have applications as catalysts and agents for imaging,
labeling, drug delivery, and sensing. Studies of AuNPs toxicity is of great interest.
AuNPs, as well as coordination complexes of gold ions (mostly Au+), have been studied
for their antibacterial effects. However, majority of the research failed to disclose the
concentration of Au+ and Au3+ present with AuNPs or gold ion complexes. The
inconsistency of the antibacterial activity of AuNPs may be due to the effect of buffers,
surface coating agents, and the presence of Au3+. Here we report the antibacterial effect
of Au+ and Au3+ to non-pathogenic E. coli, multidrug resistant E. coli, Salmonella, and
Stapylococcus aureus. Spread plate method was used to determine the inhibition of
bacterial growth. Au+ and Au3+ as chlorides are highly toxic to all the four bacteria, with
IC50 of 0.38 µM, 0.35 µM, 0.39 µM, 0.49 µM for Au3+ and 0.34 µM, 0.36 µM, 0.27 µM,
0.52 µM for Au+, respectively for non-pathogenic E. coli, multidrug resistant E. coli,
Salmonella, and Stapylococcus aureus. The toxicity depends on exposure time to 0.1 µM
of Au3+ with bacteria growth inhibition increases with exposure time from 30 to 180 min;
but when exposed to 1 µM of Au3+, complete inhibition of all bacteria growth at 60 min
of exposure time was observed. The effect of buffers on the toxicity of Au+ and Au3+
follows the order of PBS > Tris > HEPES. We compared the inhibition of bacterial
growth of synthesized AuNPs after 1-4 centrifugations at 5000 rpm for 2 hrs to remove
excess Au3+. Centrifugations 1-4 gradually reduce the toxicity of AuNPs toward the
bacteria, indicating the removal of Au3+ by centrifugation. These result suggest that test
of AuNPs toxicity must consider co-existing chemicals, especially Au3+.
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SYNERGISTIC ANTIBACTERIAL MECHANISM OF SILVER NANOPARTICLES
COMBINED WITH CONVENTIONAL ANTIBIOTICS
Hua Deng, Danielle McShan, Zikri Arslan, Ying Zhang, Hongtao Yu
Department of Chemistry and Biochemistry, Jackson State University, Jackson, MS 39217

It has been reported that combination of silver nanoparticles (AgNPs) and a traditional
antibiotic can restore the antibacterial activity of the antibiotic. However, the
mechanism remains unknown. This study chooses four classes of antibiotics, β-Lactam
(ampicillin and penicillin), Quinolone (enoxacin), Aminoglycoside (kanamycin and
neomycin), and Polykeptide (tetracycline) to explore their synergistic effect with AgNPs
against multi-drug resistant Salmonella DT 104. Tetracycline is chosen as an example to
quantatively study cellular intake of AgNPs using ICP-MS. TEM and examination of
released Ag ions are also used as supplemental characterization to further explore the
synergistic antibacterial mechanism.
Enoxacin, kanamycin, neomycin and tetracycline show enhanced growth inhibition
against Salmonella DT104 while ampicillin and penicillin don’t. In good accordance, UV
and Raman results reveal that enoxacin, kanamycin, neomycin and tetracycline can
interact with AgNPs and cause either aggregation or surface resonance enhancement.
Combination with tetracycline can enhance the intake of AgNPs by Salmonella DT104.
The intake of AgNPs varies when concentration of bacterium changes. One µM of
tetracycline can increase the intake percentage of AgNPs by 1-8%, while 10 µM of
tetracycline can lead to 4 - 14% of increase when compared with AgNP alone.
It is shown that the intake percentage of AgNPs by Salmonella DT104 and the
concentrations of released Ag ions in presence of bacteria are not crucial to the
synergistic effect. The synergistic antibacterial effect is carried out through the
antibiotics-AgNP complex instead of either of them alone, which is the first evidence for
synergistic antibacterial mechanism of AgNPs combined with antibiotics.
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FUNCTIONALIZED FULLERENES AS A NANOVECTOR FOR DRUG DELIVERY
Destiny Ford1, Erin Coverson1, Ashley Egerson1, Myuna McNair1, Anastasiia
Golius2, Jerzy Leszczynski2
1

2

Lanier High School, 833 Maple Street, Jackson, MS 39203
Interdisciplinary Center for Nanotoxicity, Dept. of Chemistry and Biochemistry, Jackson State University,
Jackson, MS 39217

The main purpose of this project is to study complexes of functionalized fullerene with
antitubercular drug using quantum chemistry methods, and also determine how the drug
Fullerene can be used as a nanovector for drug delivery. Fullerene is fully composed of
carbon atoms that allows the element to take the form of a buckyball or sphere shape.
Fullerene have many applications such as Solar Cells, Hydrogen Gas Storage, etc. In this
project we are focusing on the medicinal application of the drug. Fullerene is relevantly
popular in acting as a carrier for other drugs when infiltrating a disease or virus, which is
the basis of this project.
Upon beginning our research we first had to make our structures using Gaussview, then
use those calculations to run various jobs. We have been running jobs in Sequoia using
molecules like, c60, which is the most studied Fullerene due to its availability, high
symmetry, and low price. Other molecules we have been running are Fullerene, Isoniazid,
and a molecule we made by placing both Fullerene and Isoniazid together.
The disease we are focusing on in this project is Tuberculosis (TB). TB is caused by a
bacterium called Mycobacterium tuberculosis. The disease is often seen to affect the
lungs and can also attack other parts of the body, but is curable with treatment. We
wanted to see what would happen if we placed Fullerene with other drugs that are used to
cure Tuberculosis, which is where Isoniazid came into place. After we ran those jobs, we
took the results/calculations from those and ran more jobs but used a molecule with
another Isoniazid added to it. Lastly, we started to run jobs in Sequoia to calculate the
amount of energy with Ionization energy and Electron Affinity. Due to the jobs having to
take days to finish running, some of the jobs are not finished. When they are finished, we
plan to calculate the total amount of energy between both to get the better result.
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ANALYSIS OF SLAGS USING LASER INDUCED BREAKDOWN SPECTROSCOPY
(LIBS)
Hervé Sanghapi1, Charles Ghany1,*, Krishna K. Ayyalasomayajula1, Fang Y.Yueh1,2,
Jagdish P. Singh1,2 ,Dustin L. McIntyre3, Jinesh C. Jain3, and Jinichiro Nakano3
1

Institute for Clean Energy Technology, Mississippi State University, Starkville, MS 39759,USA, 2JPS
Advanced Technology LLC, Starkville, MS 39759, 3National Energy Technology Laboratory (NETL),
Pittsburgh, PA 15236, USA *ctg96@msstate.edu

Laser Induced breakdown spectroscopy (LIBS) has been used in the spectrochemical
analysis of gasification slags. Synthetic slags with chemistry falling within coal-petcoke
mixed feedstock slags were prepared for the investigation. Generally, inductively coupled
plasma - Optical emission spectroscopy (ICP-OES) is used to analyze these samples, but
due to tedious sample preparation process and availability of small amount of sample, we
need to overcome this barrier. In order to overcome these problems, we propose the use
of LIBS for analysis of small quantities of slag samples. It is advantageous to use LIBS
because it permits a rapid in situ sample analysis with little or no sample preparation. In
this experiment, a small amount of sample was placed on a double sided adhesive tape.
Optimization of laser pulse energy, detection gate width, and gate delay for well resolved
spectra with good Signal-to-noise ratio (SNR) and signal-to-background ratio (SBR) was
carried out. Careful selections of spectral lines of Al, Ca, Fe, Si and V which do not
suffer from potential self-absorption were considered. Partial least squares regression
(PLS-R) and univariate calibration curves were used and their sensitivity compared. LIBS
results are compared to those obtained using ICP-OES.
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PARTITIONING OF NITROAROMATIC COMPOUNDS THROUGH LIPID
BILAYER: THEORETICAL STUDIES
Anastasiia Goliusa, Olexandr Isayevb, Leonid Gorbc, Frances C. Hilld and Jerzy
Leszczynskia
a

b

Department of Chemistry and Biochemistry, Jackson State University, Jackson, Mississippi, USA
Division of Chemical Biology and Medicinal Chemistry, UNC Eshelman School of Pharmacy, University
of North Carolina at Chapel Hill, North Carolina, USA
c
Badger Technical Services, LLC, Vicksburg, Mississippi, USA
d
U.S. Army Engineer Research and Development Center, Vicksburg, Mississippi, USA

Lipid bilayer plays crucial role as selective barrier of the living cell therefore it is an
important task for researchers to understand the mechanism that allows small compounds
to cross this barrier. Some molecules requires specific transporter to go through the
membrane however a lot of species are able to enter the cell by simple diffusion. One of
the parameters that can help to estimate permeability of lipid bilayer to specific
molecules is a partition coefficient.
Present work focuses on studying the interaction of nitro compounds with lipids and their
transport through lipid bilayer. Nitrocompounds such as explosives are considered as
hazardous environmental contaminants that can affect environmental and human health.
We have studied interaction of several energetic compounds with (POPC) lipid bilayer
using MD. Partitioning of the TNT, DNT and NTO were calculated with Umbrella
Sampling approach. In order to analyze movement of lipids, we also developed a novel
method to characterize surface roughness, plasticity and heterogeneity. Results were
compared with other theoretical approaches and available experimental data.
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A STRUCTURE-TOXICITY STUDY OF SERIES NITROCOMPOUNDS USING
QUANTUM-CHEMICAL AND QSAR APPROACHES.
Aminah Farrakhan-Gooch, Bakhtiyor Rasulev, and Jerzy Leszczynski

Interdisciplinary Center for Nanotoxicity, Department of Chemistry and Biochemistry,
Jackson State University, Jackson, MS 39217

The toxicity data of 90 different nitroaromatic compounds relative to a 50% lethal
dose concentration for rats (LD50) were used to develop Quantitative Structure-Toxicity
Relationships (QSTRs). The optimized structures were used to calculate molecular
descriptors for QSTR analysis. The quantum-chemical calculations were performed at the
M06/6-311G(d,p) level and number of electronic descriptors are evaluated. QSTR
analysis was then performed applying QSAR methods, including MLR. The analysis
show that the toxicity of investigated nitroaromatic compounds appear to depend on
many factors, such as substitution site, nitro-groups present, compound size and
electronic properties.
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TUNING AMPHIPHILIC NANOMATERIALS FOR ENVIRONMENTAL AND
BIOMEDICAL APPLICATIONS
Scott Grayson
Tulane University, Department of Chemistry, New Orleans, LA 70118

Small molecular surfactants, such as Corexit, form micelles around droplets of oil to
disperse the hydrocarbons in bulk water. However, all small molecule surfactants exhibit
an inherent critical micelle concentration and therefore disaggregate when diluted in large
bodies of water. Nanoparticles with amphiphilic polymer grafts, on the other hand, can
exhibit a hydrophilic corona to provide dispersibility in water and a lipophilic inner block
that provides a domain for oil encapsulation, yet the nanoparticle core itself provides a
scaffold that prevents disaggregation even under extreme dilution. Such amphiphilic
nanoparticles were prepared and their encapsulation of hydrocarbons tested using a series
of probe molecules. Results confirm that this design does in fact exhibit superior longterm dispersant stability, with respect to traditional surfactants. Amphiphilic polymers of
a similar design have also been used for transdermal drug delivery.
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THE ROLE OF HUMIC ACID AND CRYSTALLINITY ON THE PHOTOTOXICITY
OF TIO2 NANOPARTICLES
Xiaojia He1, Sabrieon Sanders2, Winfred G. Aker3, Yunfeng Lin4, Jessica Douglas5,
Huey-Min Hwang1,*
1. Department of Biology, Jackson State University, Jackson, MS, USA
2. Department of Biological Sciences, Alcorn State University, Lorman, MS, USA
3. Environmental Science Ph.D. Program, Jackson State University, Jackson, MS, USA
4. Department of Chemistry and Biochemistry, Jackson State University, Jackson, MS, USA
5. School of Polymers and High Performance Materials, the University of Southern Mississippi,
Hattiesburg, MS, USA

In this study, the cytotoxicity of two different crystal phases of TiO2 nanoparticles, with
surface modification by humic acid (HA), to Escherichia coli, was assessed. The
physicochemical properties of TiO2 nanoparticles were thoroughly characterized. Three
different initial concentrations, namely 50, 100, and 200 ppm, of HA were used for
synthesis of HA coated TiO2 nanoparticles (denoted as A/RHA50, A/RHA100, and
A/RHA200, respectively). Results indicate that rutile (LC50 = 6.5) was more toxic than
anatase (LC50 = 278.8) under simulated sunlight (SSL) irradiation, possibly due to an
extremely narrow band gap. It is noted that HA coating increased the toxicity of anatase,
but decreased that of rutile. Additionally, AHA50 and RHA50 had the biggest differences
compared to uncoated anatase and rutile with LC50 of 201.9 and 21.6, respectively. We
then investigated the formation of reactive oxygen species (ROS) by TiO2 nanoparticles
in terms of hydroxyl radicals (•OH) and superoxide anions (O2•-). Data suggested that O2•was the main ROS that accounted for the higher toxicity of rutile upon SSL irradiation.
We also observed that HA coating decreased the generation of •OH and O2•- on rutile, but
increased O2•- formation on anatase. Results from TEM analysis also indicated that HA
coated rutile tended to be attached to the surface of E. coli more than anatase.
This study was supported by NSF-CREST program with grant #HRD-0833178.
Keywords: TiO2 nanoparticles; Escherichia coli; Humic acid; Crystallinity; Surface
coating
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APPLICATION OF MIXTURE QSPR/QSAR APPROACH FOR STUDIES OF
ANTIFOULING/FOULING-RELEASE SURFACE COATINGS
Farukh Jabeen, a Bakhtiyor Rasulev, a Martin Ossowski a Bret Chisholm,b Shane
Stafslienb Philip Boudjouk.a,c
a

Center for Computationally Assisted Science and Technology, North Dakota State University, Fargo, ND,
58108
b
Center for Nanoscale Science and Engineering North Dakota State University, Fargo, ND, 58108
c
Department of Chemistry and Biochemistry, North Dakota State University, Fargo, ND, 58108

Polysiloxane coatings containing tethered quaternary ammonium salt (QAS) moieties,
were reported to be environmental-friendly coatings to control marine biofouling [1]. A
number of coating materials were synthesized by probing concentration of main
components simultaneously and by applying a combinatorial/high-throughput approach
[1]. Surface properties and biological properties of the 75 compositionally unique
coatings were studied, which found to possess the antifouling (AF) and fouling-release
(FR) characteristics.
Experimental data were collected for 8 different properties of 75 (25 compositions for
each PDMS system – 2K, 18K and 49K) compositions of the coatings [1]. For the
purpose to develop better coating material with highest biofouling properties, a
Quantitative Structure-Property/Activity Relationship (QSPR/QSAR) [2] for mixtures
approach was applied, keeping in view the presence of multiple components in one
coating system and also complex nature of coating systems. The applied descriptors were
calculated for the individual components of the each coating system and then utilized to
calculate mixture descriptors for the coating systems. QSAR/QSPR models were
generated for each of the 8 endpoints of the coating systems.
The developed QSAR/QSPR models showed a good predictive ability for all 8
endpoints significantly for 18000g/mol coating systems. It has been learnt that coatings
based on the QAS moiety containing the longest alkyl chain (18 carbons) exhibited the
highest micro-roughness and also found effective at inhibiting biofilm formation and easy
removal of Ulva sporelings. [1] At the same time, the selected descriptors in best
QSPR/QSAR models were able to explain the influence of components’ features that are
responsible for fouling release activity and the type and degree of contribution of these
features are discussed.
Reference
[1] Majumdara, P.; Leea, E.; Patela, N.; Warda, K.; Stafsliena, S. J.; Danielsa, J.;
Chisholma , B. J.; Boudjouk, P.; Callow, M. E.; Callow, J. A.; and Thompson, S. E.M.
Biofouling. 2008, 24,185-200.
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EFFECT OF ELECTRON-DONATING AND ELECTRON-WITHDRAWING
SUBSTITUENTS
ON CATION–π INTERACTION
Aya Johnson1 , Tyeashia Carson1, Timaria Ford2 , Nicholas Johnson1, Ali Mirchi3,
and Jerzy Leszczynski3*
1

Jim Hill High School, 2185 Fortune Street, Jackson, MS 39204
2
Lanier High School, 833 Maple Street, Jackson, MS 39203
3
Interdisciplinary Center for Nanotoxicity, Department of Chemistry and Biochemistry, Jackson State
University, 1400 J. R. Lynch Street, Jackson, MS 39217

In an effort to investigate the effect of electron-donating and electron-withdrawing
substitutions to 1,3,5-tris(naphthyl)benzene on the cation-π interactions, the interaction
energies for the binding of alkali metal ions (Li+, Na+ and K+) with 1,3,5tris(naphthyl)benzene (TNB) have been calculated and compared the results with 1,3,5tri(4-aminophenyl)benzene and 1,3,5-tri(4-nitrophenyl)benzene metal cation systems.
B3LYP functional with 6-311G(d,p) basis set was used for optimizing the ligands and
complexes. Harmonic vibrational frequency calculations indicate that all the structures
are minima. All the interaction energies were corrected for zero point vibrational energy
(ZPVE). The substitution of the NH2 to external phenyl rings at para-position
significantly increases the binding affinity of alkali metal cations. It is also found that the
substitution of the NO2 to external phenyl rings at para-position significantly decreases
the binding affinity of alkali metal cations. The interaction energies decreases by the
increase in the cation size: Li+ > Na+ > K+ for any considered ligand. The dipole moments
and also distance between ring centroid and the metal ions were also calculated for all
complexes.
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SYNTHESIS AND BINDING EVALUATION OF 4-CYANOPHENYL-BASED
EXPANDED UREA AND THIOUREA TRIPODALRECEPTORS FOR ANIONS
Corey R. Johnson, Maryam Emami Khansar, Jing Wang, Jerzy Leszczynski* and Md.
Alamgir Hossain*
Department of Chemistry and Biochemistry, Jackson State University, Jackson, MS 39217, USA

Molecular recognition of anions is a current area of research since they are important in
environment, medicine and biology. Toxic anions in the environment often go undetected
due to limitations in modern gold standard methods for anion detection. Previous studies
have been proven supramolecular molecules to be selective anion receptors in the
solution and solid phases detectable by common characterization methods. In the course
of our study, we have developed structure-activity relationships between two novel
supramolecular anion receptors, tris([(4-cyanophenyl)amino]propyl)urea [L1] and
tris([(4-cyanophenyl)amino]propyl)thiourea [L2]. Both compounds have exhibited a high
selectively for F− in 1H-NMR titrations as well as a disappearance of NH resonances in
NOESY studies for F−. The compounds also exhibit an unusual binding affinity for
HSO4− over SO42− which is attributed to proton transfer from HSO4− to the central
nitrogen of L1 or L2 which was determined by the DFT calculations. This poster will
focus on the syntheses, anion binding evaluation, and computational studies of these
compounds.
Acknowledgments: The National Science Foundation is acknowledged for a CAREER
award (CHE-1056927) to MAH. The analytical core facility at Jackson State University
is supported by the National Institutes of Health (G12MD007581).
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FLUORESCENCE QUENCHING OF RHODAMINE 6G BY GOLD
NANOPARTICLES
Trenton K. Johnson, Hua Deng, Hongtao Yu
Department of Chemistry and Biochemistry, Jackson State University, Jackson, MS, 39217

Gold Nanoparticles (AuNP) and Rhodamine 6G (R6G) have been studied as sensors
based on fluorescence. It is reported that surface energy transfer from R6G to AuNPs,
resulting in R6G fluorescence quenching. The fluorescence quenching on AuNPs is
distance dependent. However, the fluorescence quenching of R6G by AuNPs has not
been directly reported.
In this study, the fluorescence quenching of R6G at three concentrations (1, 0.1 and 0.01
µM) by AuNP (1, 5, 10, 20, 50 and 100µM) is studied. The Stern-Volmer plots yield
almost straight lines, demonstrating the collision quenching. This means the fluorescence
quenching of R6G by AuNPs is caused by direct contact of R8G with AuNPs, where the
fluorescence of R6G molecules on the surface of AuNPs are quenched.
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SYNTHESIS AND CHARACTERIZATION OF CARBON QUANTUM DOTS
WITH VARYING AMOUNTS OF OXIDATION
Stacy J. Jones and Paresh C. Ray
Department of Chemistry and Biochemistry, Jackson State University, Jackson, Mississippi, USA, 39217

Carbon quantum dots (CQDs) represent a new class of quantum dots with unique
properties. Doping CQDs with heteroatoms provides an attractive means of effectively
tuning their intrinsic properties and exploiting new phenomena for advanced device
applications. Herein we report a simple microwave assisted hydrothermal approach to
luminescent CQDs with oxygen-rich functional groups. The effect of oxygen content and
oxidation location on chemical and physical properties is investigated using a variety of
spectroscopic techniques.
Carbon quantum dots are a glass of graphene quantum dots synthesized by a
“bottom-up” approach. In a typical approach, a carbon source, usually a carbohydrate,
carboxylic acid, or ketone, is dehydrated to produce a carbon nucleus that grows due to
carbonization until it become self-passivated. By carefully choosing the carbon source,
CQDs with different degrees of oxidation can be produced. By varying the oxidation of a
CQD of a given size, the emission wavelength of the quantum dot can be tuned to a
variety of colors. The high solubility and benign starting materials make CQDs excellent
candidates for cellular imaging.







Southern School on Computational Chemistry and Materials Science Conference

26

APTAMER-CONJUGATED GRAPHENE OXIDE MEMBRANES FOR HIGHLY
EFFICIENT CAPTURE AND ACCURATE IDENTIFICATION OF MULTIPLE
TYPES OF CIRCULATING TUMOR CELLS
Rajashekhar Kanchanapally, Bhanu Priya Viraka Nellore, and Paresh Chandra Ray *
Department of Chemistry and Biochemistry, Jackson State University, 1400 J.R. Lynch St., Jackson,
Mississippi, USA 39217

Tumor metastasis is responsible for 1 in 4 deaths in the United States. Though it has been
well-documented over past two decades that circulating tumor cells (CTCs) in blood can
be used as a biomarker for metastatic cancer, there are enormous challenges in capturing
and identifying CTCs with sufficient sensitivity and specificity. Because of the
heterogeneous expression of CTC markers, it is now well understood that a single CTC
marker is insufficient to capture all CTCs from the blood. Driven by the clear need, this
study reports for the first time highly efficient capture and accurate identification of
multiple types of CTCs from infected blood using aptamer-modified porous graphene
oxide membranes. The results demonstrate that dye modified S6, A9, and YJ-1 aptamers
attached to 20−40µm porous graphene oxide membranes are capable of capturing
multiple types of tumor cells (SKBR3 breast cancer cells, LNCaP prostate cancer cells,
and SW-948 colon cancer cells) selectively and simultaneously from infected blood. Our
result shows that the capture efficiency of graphene oxide membranes is ∼95% for
multiple types of tumor cells; for each tumor concentration, 10 cells are present per
milliliter of blood sample. The selectivity of our assay for capturing targeted tumor cells
has been demonstrated using membranes without an antibody. Blood infected with
different cells also has been used to demonstrate the targeted tumor cell capturing ability
of aptamer-conjugated membranes. Our data also demonstrate that accurate analysis of
multiple types of captured CTCs can be performed using multicolor fluorescence
imaging. Aptamer-conjugated membranes reported here have good potential for the early
diagnosis of diseases that are currently being detected by means of cell capture
technologies.
Acknowledgments: We thank the National Science Foundation (PREM NSF DMR1205194 and HBCU-RISE: HRD-1137763) and the Analytical CORE Facilities were
supported by NIH/NCRR (Award Number: G12RR013459) and NIH/NIMHD (Award
Number: G12MD007581).
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LINKING VARIOUS MODES OF CYTOTOXICITY BY NOVEL NANO-QTTR
MODELS THAT SIMULTANEOUSLY PREDICT AND ELUCIDATE
CYTOTOXICITY OF METAL OXIDE NANOPARTICLES IN Escherichia coli AND
HUMAN KERATINOCYTE CELL LINE (HaCaT)
Supratik Kar a, b, c, Agnieszka Gajewicz b, Kunal Roy c, Jerzy Leszczynski a,
Tomasz Puzyn b
a

Interdisciplinary Nanotoxicity Center, Department of Chemistry and Biochemistry,
Jackson State University, Jackson MS, USA
b
Laboratory of Environmental Chemometrics,
Institute for Environmental and Human Health Protection, Faculty of Chemistry,
University of Gdańsk, Gdańsk, Poland
c
Drug Theoretics and Cheminformatics Laboratory,
Department of Pharmaceutical Technology, Jadavpur University, Kolkata, India

Synthesis of novel nanoparticles should always be accompanied by a comprehensive
assessment of risk to human health and to ecosystem. Application of in silico models is
encouraged by regulatory authorities to fill the data gaps related to the properties of
nanoparticles affecting the environment and human health. Interspecies toxicity
correlations provide a tool for estimation of contaminant's sensitivity with known levels
of uncertainty for a diverse pool of species. The present work proposes mathematical
expressions to extrapolate the cytotoxicity data of nanoparticles for E. coli (prokaryotic
system) to that for human keratinocyte cell line (HaCaT) (eukaryotic system) and vice
versa; and to assess the discriminatory features for cytotoxicity of metal oxide
nanoparticles. To predict HaCaT cytotoxicity, electronic chemical potential (µ) and
standard enthalpy of formation of metal oxide nanocluster (∆Hfc) are proved to be the
best encoding features in additional to the experimental cytotoxicity of E. coli in terms of
both statistical significance and mechanistic interpretability. The first process involves
the transfer of electrons from the valence band to the conduction band by the intracellular
redox processes and the second process involves the detachment of metal cations from
the surface of metal oxides. To predict the E. coli cytotoxicity, both enthalpy of
formation of a gaseous cation (∆HMe+) and the charge of the metal cation corresponding
to a given oxide (χox) serve as the most significant attributes along with the experimental
cytotoxicity of human cell lines. The release of cations Men+ having smaller charge is
energetically more favourable than the release of cations with larger n. Again, metal
oxides having lower charge on the metal cation corresponding to a given oxide usually
exhibit strong reductive properties signifying easy detachment of the electrons from the
metal oxides which in turn enhances their cytotoxicity to the bacteria E. coli.
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INTERACTIONS OF MODEL AND DOPED (N- AND B) GRAPHENES WITH
VARIOUS p- AND m-SUBSTITUTED NITROBENZENE COMPOUNDS
Mehedi Khan, D. Majumdar and Jerzy Leszczynski
Interdisciplinary Center for Nanotoxicity, Department of Chemistry & Biochemistry, Jackson State
University, Jackson, MS-39217

Graphenes sheets could be used as π-stacking agents to bind potentially explosive
aromatic nitro compounds. Doped graphenes might increase such interactions to a great
extent and such platforms could be used for trace level detection of such materials
through spectroscopic techniques. Thus investigations of the interactions between such
materials are very important research topic. Density functional theory (DFT) level
computations were carried out on the π-complexes of pristine and N- and B-doped model
(5, 5)-graphene systems with various p- and m- substituted nitrobenzene compounds to
analyze the structural characteristics and the nature of interactions of such binary πcomplexes. The various p- and m- substituents in the nitrobenzene included electron
donating -NH2, -OC2H5, -OCH3, -OH, -CH3 and electron withdrawing–NO2, -CN, -I, -Br,
-Cl species. In the case of electron donating substituents, The B-doped graphene system
forms weaker π-complexes with respect to the pristine and N-doped graphenes. The
electron withdrawing substituents, on the other hand, show stronger interactions towards
both B- and N-doped graphenes. The nature of such interactions would be explained
through molecular electrostatic potential (MEP) map analysis and would be useful to
analyze the nature of interactions of the graphene systems with real explosive materials
e.g. TNT and picric acid. The work is on progress in that direction.
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ANION RECOGNITION WITH A THIOUREA-BASED TRIPODAL RECEPTOR
Ernest M. Lam ,1 Maryam Emami Khansari2, Corey R. Johnson and Md. Alamgir
Hossain*2
1

2

Madison Central High School, Madison, MS 39110
Department of Chemistry and Biochemistry, Jackson State University, Jackson, MS 39217

The design and synthesis of artificial organic hosts for the selective binding and
extraction of anions is a currently active topic in supramolecular chemistry. Tripodal
receptors bearing thiourea functional groups are neutral receptors which can bind anions
strongly by hydrogen-bonding interactions. They also benefit from the directional
conformation of two NH groups. During the course of this study, we have synthesized a
tripodal nitro-substituted thiourea-based receptor and studied for anions by UV-Vis,
proton-NMR, and colorimetric titrations. The results of our studies suggest that the
receptor selectively bind fluoride anions in DMSO. This presentation will focus on the
details of the synthesis, characterization of the new receptors, and their binding affinity
for anions.
Acknowledgements: The National Science Foundation is acknowledged for a CAREER
award (CHE-1056927) to MAH.
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BIO-INSPIRED GRAPHENE PAPER
Xiaobing Li, Al-Harith Manasrah, Ahmed Al-Ostaz and Hunain Alkhateb
University of Mississippi

Earth orbit has harsh environment cluttered with man-made debris, and naturally
occurring meteoroids. These debris can travel at velocities in excess of 7 km/sec. Space
activities in Near Earth Orbits (NEO) will encounter this environment and hardware must
be designed to survive it. Orbiting spacecraft in NEO are critical to national interests.
They serve essential roles as communications links, navigation beacons, scientific
investigation platforms, and providers of remote sensing data for weather, climate, land
use, and national security purposes. The purpose of this research is to develop and
demonstrate the effectiveness of a new and unique, state-of-the art, material system with
exceptional hypervelocity impact (HVI) resistance capabilities. The Idea is to produce a
composite material with mortar-brick nano-structure inspired from nacre. This composite
with Nacre-like material made from exfoliated graphene nano platelet, embedded in a
host polymer will provide superior (HVI) resistance. To assess the (HVI) response of
composite laminate two-stage light gas gun experiments will be carried out. Moreover,
explicit dynamic finite element study will be conducted for further investigation of the
hypervelocity impact of the graphene based composite laminate."
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ELECTROCHEMICAL PROPERTIES OF FULLERENES
Chelsea Luckett1, Kristen Lewis2, and Glake Hill, Jr.2
1
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2
Interdisciplinary Center for Nanotoxicity
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1400 J.R. Lynch Street, P.O. Box 17910, Jackson, Mississippi, United States

Fullerenes and their derivatives have been found to have many desirable biological and
medicinal applications, such as antiviral activity, antioxidant activity, and the ability to be
used as photosensitizers or capsules for drug and gene delivery.Research of the properties
of fullerenes has increased the hope of finding an effective cure for various diseases and
illnesses. Determining theelectrochemical properties of fullerenes can provehelpful to the
discovery of how fullerenes would react or operate in each of the above settings. By
calculating the adiabatic electron affinity, adiabatic ionization potential, reduction
potential, and oxidation potential for both C24 and C26 fullerene molecules, the aim of this
study is to provide scientists and researchers with a list of properties that may aid in the
utilization of an increased range of buckyballs for biological and medicinal applications.
Using the thermodynamic cycle, we approximate relatively accurate valuesfor the
aforementioned properties using quantum mechanical techniques. All calculations are
computed at the B3LYP/6-31G(d) level of theory.
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CHARACTERIZATION AND STUDIES ON ANTIBACTERIAL PROPERTIES OF
ZINC OXIDE NANOPARTICLE
Tejus Mathew1, Sudarson Sekhar Sinha2, and Paresh C. Ray2
1

St. Andrews Episcopal School, 370 Old Agency Rd., Ridgeland, MS 39157
2
Department of Chemistry and Biochemistry, Jackson State University
1400 J.R. Lynch Street, P.O. Box 17910, Jackson, Mississippi, United States 39217

Over 23,000 people die each year from bacterial infection. You might ask, “But wait,
what about antibiotics?” The growing problem of bacterial resistance to common
antibiotics means that a new method needs to be developed to help eliminate bacterial
infection. Zinc oxide (ZnO) has always possessed basic antibacterial properties and is a
key ingredient in common items such as sunscreen, but that is regular size zinc oxide.
ZnO quantum dot nanoparticles possess many new and unknown properties that enhance
its antibacterial properties. To test our experiment, first we synthesized ZnO quantum
dots in an isopropanol solution. Then, the isopropanol was removed and the ZnO powder
washed, then mixed inside water. Methicillin-resistant Staphylococcus aureus (MRSA), a
widely-known, antibiotic-resistant bacteria, was cultured at different dilutions, with each
dilution having three different agar plates: one as the control, one with 100 microliters of
ZnO solution, and one with 200 microliters of ZnO solution. The plates were incubated
for 12 hours and then removed to examine bacterial growth. Each of the controls had
significant amounts of bacteria present, while the ZnO plates had much less bacteria as
the amount of ZnO solution increased. Therefore, the results demonstrate that ZnO can
effectively eliminate antibiotic-resistant bacteria and can be used as a viable alternative to
antibiotics. Overall though, the effectiveness of ZnO quantum dots allows for a new area
of research as the effectiveness of antibiotics decline.
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CATECHOL-FUNCTIONALIZED POLY(ETHYLENE OXIDE) BLOCK AND
RANDOM COPOLYMERS
Kaila Mattson
UCSB

A new, facile synthetic strategy for the functionalization of well-defined polyether
copolymers with control over the number and location of catechol groups will be
presented. Previously, the functionalization of polyethylene oxide (PEO)-based polymers
with catechols has been limited to functionalization of the chain ends only, hampering the
synthesis of adhesive and antifouling materials based on this platform. To address this
challenge, we developed an efficient and high-yielding route to catechol-functionalized
polyethers which allows the effects of polymer architecture, molecular weight, and
catechol incorporation on the adhesive properties of surface-anchored PEO to be studied.
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SELECTIVE DETECTION OF ZINC (II) ION USING GOLD NANOPARTICLES
ATTACHED p-((IMIDAZOLE)AZO) BENZENETHIOL DERIVATIVE
Kelli Maya , Suhash Reddy Chavvab, Avijit Pramanikb, Sudarson Sekhar Sinhab, Stacy
Jonesb, Anant Kumar Singhb, Paresh Chandra Rayb*
a

b

Saint Joseph Catholic School, 308 New Mannsdale Rd, Madison, Mississippi, USA 39110
Department of Chemistry and Biochemistry, Jackson State University, 1400 J.R. Lynch St., Jackson,
Mississippi, USA 39217

Zinc (II) ion is the second most abundant transition metal in the human body, with the
average person containing 2–3 g. Zinc plays a versatile role in the human
physiopathology, influencing gene expression, metalloenzyme function, DNA synthesis,
and neurotransmission, among others. Though, zinc (II) ion is a relatively nontoxic
element, too much can be harmful. For example, high concentration may reduce soil
microbial activity causing phytotoxic effects. Abnormal zinc metabolism is associated
with many health problems such as prostate cancer, Alzheimer’s, Parkinson’s, Wilson’s
and other diseases. In the present study, we have designed and synthesized gold
nanoparticles (GNPs) attached p-((imidazole)azo) benzenethiol derivative, which shows
significant Surface Enhanced Raman Scattering (SERS) signal only for Zn2+ ion at ppm
levels in aqueous solution. Due to the diazo (–N=N–) and imino (–C=N–) stretching
vibration modes (bonds) of the imidazole-azo derivative, the compound shows intense
SERS signal at 1380 cm-1 and 1457 cm-1 respectively. However, no noticeable SERS
signal changes were observed with the addition of other toxic metal ions (e.g. Hg2+, Pb2+,
Cd2+, etc.). In this poster, we will discuss the details of synthesis, SERS analysis, and
UV-Visible studies with the different metal ions in aqueous solution.

Acknowledgments: We are thankful to National Science Foundation (PREM NSF DMR1205194) and NIH/NCRR (Award Number: G12RR013459) & NIH/NIMHD (Award
Number: G12MD007581) for supporting the Analytical Core Laboratory Facilities
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EFFICIENT AND CONCISE SYNTHESIS OF SPIROISOXAZOLINE:
CYCLOISOMERIZATION APPROACH TOWARD THE PSAMMAPLYSINS CORE
STRUCTURE
Omkaran Menon, Prasanta Das, and Ashton T. Hamme II*
Department of Chemistry & Biochemistry, Jackson State University, Jackson, MS 39217, USA

Psammaplysins A-E are a family of natural products that were isolated from marine
sponges of the order Verongida. Many of these natural products display antiviral and
antineoplastic activities. The most interesting structural motifs of the psammaplysins are
the oxepin and isoxazoline moieties which are connected in a spirocyclic array.
The proposed synthetic scheme is relied on three key steps. These synthetic processes
involve a 1,3-dipolar cycloaddition, an intramolecular ring closure of a pendant
carboxylic acid onto an activated isoxazole and the cycloisomerization approach to
furnish the spiro-oxepin moiety. The 1,3-dipolar cycloaddition of an alkyne with an αchlorobenzaldoxime derivative afforded the desired isoxazole. Intramolecular cyclization
was achieved through the reaction of the isoxazole ring with a pyridinium tribromide
(PTB) and potassium carbonate in dichloromethane. The proposed mechanism of
intramolecular cyclization involves the activation of the isoxazoline ring with PTB to
form a bromonium ion. Neighboring group participation of the oxygen can cause an
opening of the bromonium ion intermediate and thereby give rise to an oxonium ion.
Intramolecular attack of the alkoxide or carboxylate oxygen onto the oxonium ring
system and loss of a proton can then afford the spiro-isoxazoline. After successful
reduction of isoxazoline ring, the precursor will be utilized to construct the spiro-oxepin
moiety.
The synthesis, mechanistic details, and isolated yields for the reported spiro-isoxazoline
compounds will be discussed.
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FLUORESCENT AND ECL STUDIES OF ENERGY AND ELECTRON TRANSFER
BETWEEN CdSe AND CdTe QUANTUM DOTS
Yiliyasi Wusimanjiang, Guizheng Zou, Wujian Miao*
Department of Chemistry and Biochemistry, The University of Southern Mississippi, Hattiesburg, MS
39406

In an effort of developing multiplexing fluorescent (FL) and electrogenerated
chemiluminescent (ECL) platforms, several semiconductor nanocrystals or quantum dots
(QDs) with distinct emission wavelengths as emissive labels are generally needed.
Fundamentally, however, little is known so far on their possible photochemical and
electrochemical interactions among these QDs present in the same system under FL and
ECL conditions. In this work, two types of water soluble QDs, namely CdSe/ZnS
core/shell QDs with a FL emission at 515 nm and CdTe/CdS QDs with an emission peak
at ~770 nm, were used to demonstrate their interactions. Efficient FL quenching of CdSe
with CdTe QDs as well as FL enhancement of CdTe with CdSe QDs were observed and
fitted with the Stern-Volmer equation. Non-radiative energy transfer from the higher
energy excited state CdSe* to relatively lower energy CdTe QDs is believed to be
responsible for the above observed effects. Upon the anodic potential scanning or
pulsing, significant enhancement of ECL intensity of the CdTe/TPrA system (TPrA = trin-propylamine) was observed with the addition of CdSe QDs. Close examination of the
electrochemical and ECL data revealed that the above ECL enhancement occurred even
before the electrochemical oxidation of CdSe. This suggests that charge (or electron)
transfer from the CdSe- species, which was generated by reducing CdSe with TPrA● free
radical, to CdTe QDs to form ECL production needed CdTe- species could play a
dominant role during the ECL enhancement process. A sensitive ECL immunosensor
based on the above ECL enhancement behavior has been developed for the detection of
biomolecules.
Acknowledgements: Financial support from the NSF CAREER Award (CHE-0955878)
is gratefully acknowledged.
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CATION-π INTERACTIONS OF
CURVED π SURFACES: CORANNULENE AND TWEEZERS
Ali Mirchi, Tandabany C. Dinadayalane, and Jerzy Leszczynski*
Interdisciplinary Center for Nanotoxicity
Department of Chemistry and Biochemistry,Jackson State University
1400 J.R. Lynch Street, P.O. Box 17910, Jackson, Mississippi, United States

In an effort to understand the effect of Curved π Surfaces (corannulene and tweezers) on
the cation-π interactions, the interaction energies for the binding of alkali metal ions (Li+,
Na+ and K+) with corannulene and alkali metal ions (Li+, Na+ and K+) and alkali earth
metal ions (Be2+, Mg2+ and Ca2+) with three conformers of tweezers have been calculated.
Regarding the available positions of corannulene and tweezers for cations (inside or
outside), we obtained two different positions in case of corannulene and four different
positions in case of tweezers. B3LYP functional with 6-311+G(2d,2p) basis set was used
for optimizing the ligands and complexes. It is found that the interaction strength of the
specific alkali metal cation with corannulene slightly increases as we change the position
of the cation from inside (concave) to outside (convex) surface. In case of tweezers, the
interaction strength of the specific cation slightly increases as we change the position of
the cation from between concave-concave to between convex-convex surface of the
tweezers. Similar to corannulene-alkali metal ion complexes, the interaction energies
decrease as the cation size increases for alkali and alkali earth metals in any considered
tweezers ligand. The distance between two faces of corannulene in the tweezers
decreases by the decrease of the cation size for all complexes.
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ANTIBACTERIAL ACTIVITY OF THE LEAF EXTRACT OF Terminilia glaucescens
PLANCH
Jaz’mon Moore, Danielle McShan, Rebecca Crouch and Ifedayo Victor Ogungbe
Department of Chemistry and Biochemistry, Jackson State University, Jackson MS.

Methicillin Resistant Staphylococcus aureus is a major cause of life-threatening
infections and pneumonia. Current drugs to treat infections caused by MRSA includes
vancomycin, linezolid, and rifampicin. The bacteria is resistant to many antibacterial
drugs, and antimicrobial resistance is becoming one of the major public health concerns
in the 21st century. New drugs are needed to treat infections caused by MRSA and to
mitigate against resistance to existing drugs. In this work, a plant extract library was
investigated for new antimicrobial agents. Out of the extracts tested, the methanolic leaf
extract of Terminilia glaucescens Planch showed excellent growth inhibitory activity
against MRSA at 100 µg/mL. The leaf extract has been fractionated and efforts are
underway to isolate and characterize the activity principle in the extract.
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HIERARCHICAL COMB BRUSH ARCHITECTURES VIA SEQUENTIAL LIGHT–
MEDIATED CONTROLLED RADICAL POLYMERIZATIONS
Benjaporn Narupai
UCSB

The synthesis and characterization of branched polymer brushes from a variety of
surfaces by a light-mediated controlled radical polymerization was explored. Initially,
linear brushes are prepared by surface-initiated copolymerization of methyl methacrylate
(MMA) and 2-hydroxyethyl methacrylate (HEMA). In a subsequent step, the HEMA side
chain groups are then functionalized with an initiating group for secondary graft
polymerization leading to hierarchical architectures. The increased steric bulk of these
polymer side chains results in a dramatic increase in film thickness when compared to the
starting linear brushes. We recently reported a light-mediated polymerization for the
fabrication of patterned polymer brushes and complex three-dimensional (3-D)
nanostructures by using a binary or grayscale photomask, respectively. This allows
chemical gradient and complex 3-D structures based on comb-brush nanostructures to be
obtained using the grayscale photomask. Functional derivatives could also be prepared
via this method for a variety of applications.
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BIO-CONJUGATED CNT BRIDGED 3D POROUS GRAPHENE OXIDE
MEMBRANE FOR HIGHLY EFFICIENT DISINFECTION OF PATHOGENIC
BACTERIA AND REMOVAL OF TOXIC METALS FROM WATER
Bhanu Priya Viraka Nellore, Rajashekhar Kanchanapally, Ashton T Hamme II, and
Paresh Chandra Ray *
Department of Chemistry and Biochemistry, Jackson State University, 1400 J.R. Lynch St., Jackson,
Mississippi, USA 39217

More than billion people in this world lack access to safe drinking water which is free
from pathogenic bacteria and toxic metals. World Health Organization estimates several
million people, mostly children, die every year due to the lack of good quality water.
Driven by the need, current project reports the development of PGLa antimicrobial
peptide and glutathione conjugated carbon nanotube (CNT) bridged three dimensional
(3D) porous graphene oxide membrane, which can be used for highly efficient
disinfection of E. coli O157:H7bacteria and removal of As(III), As(V) and Pb(II)
from water. Reported results demonstrate that versatile membrane has the capability to
capture and completely disinfect pathogenic E. coli O157:H7 bacteria from water.
Experimentally observed disinfection data indicate that the PGLa attached
membrane can dramatically enhance the possibility of destroying pathogenic E. coli
bacteria via synergistic mechanism. Reported results show that glutathione attached CNT
bridged 3D graphene oxide membrane can be used to remove As(III), As(V) and Pb(II)
from water sample at 10 ppm level. Our data demonstrated that PGLa and glutathione
attached membrane has the capability for high efficient removal of E. coli O157:H7
bacteria, As(III), As(V) and Pb(II) simultaneously from Mississippi river water.
Acknowledgments: We thank the National Science Foundation (PREM NSF DMR1205194 and HBCU-RISE: HRD-1137763) and the Analytical CORE Facilities were
supported by NIH/NCRR (Award Number: G12RR013459) and NIH/NIMHD (Award
Number: G12MD007581).
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DEVELOPMENT AND USE OF REACTIVE INTERATOMIC POTENTIALS FOR
MOLECULAR DYNAMICS SIMULATIONS OF MATERIALS
Sasan Nouranian
University of Mississippi

Recently, reactive interatomic potentials, such as Modified Embedded-Atom Method
(MEAM), Reactive Force Field (ReaxFF), and Reactive Empirical Bond Order (REBO),
have been extensively parameterized and used for the molecular dynamics simulations of
advanced material systems in chemically unstable conditions. This talk highlights the
recent parameterization of the MEAM potential for saturated hydrocarbons, which is a
first-time extension of this metal-based potential to organic and organometallic material
systems. Examples of the use of the MEAM, ReaxFF, and REBO potentials in capturing
fracture properties of single alkane molecules are also presented.
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GRAPHENE NANOCOMPOSITES: FROM CONCEPT TO DISPOSAL
Ahmed Al-Ostaz, Hunain Alkhateb, Sasan Nouranian, Adam Smith
Nano Infrastructure Research Group, University of Mississippi, University, MS 38677

Graphene nanoplatelets (GNPs) have attracted tremendous research interest due to the
exceptional electrical conductivity (~ 1.0 x 10-6 Ω cm resistivity), thermal conductivity
(about 5000 Wm-1K-1) and mechanical properties (Young’s modulus of 1.0 TPa and
intrinsic strength of 130 GPa). These excellent properties potentially offer revolutionary
applications in various areas, one of which is to assemble the nanoplatelets to form a
macroscopic, paper-like and freestanding sheet called graphene paper. It has a variety of
applications, including graphene paper electrodes used in lithium batteries [8], graphene
paper as a freestanding electrode for flexible supercapacitors because of the high
conductivity and flexibility, and as an electromagnetic interference shielding sheet. The
mechanical properties, thermal conductivity, electrical conductivity and energy
dissipation capacities have been intensely investigated and graphene-related composites
are reported as the next-generation multifunctional super-materials.
There have been numerous reports on methods to fabricate graphene papers. Two types
can be found in publication depending on whether or not a binder material is used. If no
binders are employed, typically the graphenes are derived from graphite oxide (GO),
which is often produced with Hummers’ method or the modified Hummers’ method.
Natural graphite powder is harshly oxidized to generate graphite oxide, and this is
followed by the sonication exfoliation of the GO in water. The GO is then reduced back
to graphenes by annealing, microwave, or a reaction with a reducing agent (for example,
hydrazine monohydrate). The final graphene paper is formed by filtration. Discussion on
fabricating, analyzing and modeling graphene paperand associated challenges will be
presented in this paper.
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MODELING PHOTOELECTRON SPECTROSCOPY IN SURFACES AND
INTERFACES WITH DENSITY-FUNCTIONAL THEORY
Henry Pinto
Interdisciplinary Center for Nanotoxicity, Department of Chemistry and Biochemistry, Jackson State
University, Jackson, Mississippi 39207-0510, USA

The study of the composition and electronic properties of materials is the key to
understand material properties. Photoelectron spectroscopy (PS) is a powerful technique
that allows determining the composition and electronic structure of any material. At the
fundamental level, the principles of PS lies in the well known photoelectric effect—i.e.,
an incident photon with energy hν interacts with the material that can eject an electron
with a particular kinetic energy that can be collected generating a specific spectrum. The
characteristic of the observed spectrum depends on the material composition as well as
on the frequency of the incident radiation (X-rays or UV) that allows to extract either the
information of the topmost atomic layers or bulk part of a specific surface or interface.
The interpretation of such PS experiments is challenging but density-functional theory
can provide fundamental insights that allow reproducing the observed spectra considering
the actual atomic structure of the material. Basically, electronic structure calculations are
applied and properly combined with corrections due to atomic subshell photoionization
cross-sections and inelastic men free path for the electrons.
This talk will present the key steps needed to predict accurately any given PS spectrum;
for this end, this talk will present the study of two different surfaces: pyrite FeS2(001)
surfaces and Au(111)/MUD (MUD = 11-mercaptoundecanol) interface.
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EFFICIENT REMOVAL AND KILLING OF MULTIDRUG-RESISTANT
STAPHYLOCOCCUS AUREUS (MRSA) USING POLYCYCLIC ANTIBACTERIAL
PEPTIDE-FUNCTIONALIZED 3D POROUS GRAPHENE OXIDE MEMBRANE
Avijit Pramanik, Rajashekhar Kanchanapally, Bhanu Priya Viraka Nellore, Sudarson
Sekhar Sinha, Francisco Pedraza, Stacy J. Jones, Suhash Reddy Chavva, Christine
Tchounwou, Yongliang Shi, Aruna Vangara, Dhiraj Sardar, Paresh Chandra Ray*
Department of Chemistry and Biochemistry, Jackson State University, Jackson, MS, USA
Department of Physics and Astronomy, University of Texas at San Antonio, TX, USA

According to the World Health Organization (WHO), a high percentage of hospitalacquired infections are caused by highly resistant bacteria such as mutidrug-resistant
Staphylococcus aureus (MRSA) or multidrug-resistant gram-negative bacteria. These
bacterial infections are a massive threat to human health. Since bacteria evolve to resist
antibiotics faster than scientists can develop new classes of drugs, the development of
new materials which could be used, not only for separation, but also for effective killing
of drug resistant pathogens is urgent. To overcome this problem, we have designed and
synthesized the nisin-functionalized polyethylene glycol (PEG)-conjugated three
dimensional (3D) porous graphene oxide membranes for identification, effective
separation, and complete killing of multidrug resistant S. aureus from water.
Experimental data show that due to peptide binding affinity, MRSA is captured by the
porous membrane, allowing only water to pass through. SEM, TEM, and fluorescence
images confirm that pathogens are captured by the membrane. RT-PCR data, along with
colony counting, indicate that almost 100% of MRSA can be removed and destroyed
from the water sample using the porous membrane. Comparison of MRSA viability data
of nisin alone, graphene oxide membrane alone, and nisin-attached graphene oxide
membrane demonstrate that nisin antimicrobial peptide-attached graphene oxide
membrane can dramatically enhance the possibility of destroying MRSA due to the
multiple interactions between the peptides and bacteria.

Acknowledgments: We are thankful to National Science Foundation (PREM NSF DMR1205194) and NIH/NCRR (Award Number: G12RR013459) & NIH/NIMHD (Award
Number: G12MD007581) for supporting the Analytical Core Laboratory Facilities
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THE ROLE OF SOLVENT POLARITY IN GRAPHENE DISPERSION,
A MOLECULAR DYNAMICS SIMULATION STUDY
Farzin Rahmani,1 Reza Khalkhali,2 Farhad Sharif,2 Sasan Nouranian1
1

Department of Chemical Engineering, University of Mississippi, University, MS 38677, USA
2
Department of Polymer Engineering, Amirkabir University of Technology, Tehran, Iran

The effects of solvent polarity and van der Waals (vdW) interactions on graphene
dispersion have been investigated using molecular dynamic (MD) simulation. For this
purpose, we simulated five different compositions of water-ethanol solutions. We then
calculated the potential energy of the most confined state of the solvent, including the
vdW and electrostatic interactions between the solvent molecules, as well as solventgraphene interactions. The results show that pure ethanol provides a better vdW
interaction with graphene, but positive electrostatic potential between ethanol molecules
contributes adversely. Furthermore, pure water offers a strong electrostatic interaction
between solvent molecules and weak vdW interactions between solvent-solvent and
solvent-graphene systems. Although the presence of water weakens the vdW potential, it
modifies electrostatic potential and improves stability of mixture in the confined state by
providing better interaction between molecules at a specific proportion. The results of
this study shows that the polarity of molecules plays a vital role on stability of the
graphene dispersion in which proper interaction between confined solvent molecules is as
important as strong graphene-solvent vdW interaction.
Keywords: Stable dispersion, graphene, mixture solvent, molecular dynamic simulation
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SYNTHESIS AND CHARACTERIZATION OF HIGH DIELECTRIC CONSTANT
CALCIUM COPPER TITANATE AND ITS ISOMORPHS
U.S.RAI
Department of Chemistry, Faculty of Science, Banaras Hindu University, Varanasi -221005 (U.P.), INDIA

The recent past has witnessed immense activity in research in the solid state chemistry to
get materials with high dielectric constant and low loss for their use as a capacitor
material for storage of energy and miniaturization of electronic devices. Calcium copper
titanate, an important electro-ceramic is a member of well known oxide family and has
been found to show very high dielectric constant of the order of 10000 to 100000. It has a
remarkable ability to undergo a series of cationic exchange reactions leading to different
isomorphs. Despite intensive research in the area there is no any source giving all
possible relevant information regarding various synthetic methods, characterizations,
effect of sintering parameters (temperature, duration and sintering atmosphere etc.).
These aspects will be discussed in detail in the present paper.
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TOWARDS VIRTUAL ANALYSIS OF CARBON NANOSTRUCTURES ACTIVITY
AND INTERACTIONS WITH PROTEINS
Bakhtiyor Rasulev
Center for Computationally Assisted Science and Technology, North Dakota State University, 1805 NDSU
Research Park Dr, PO Box 6050, Fargo, ND 58108, USA

Carbon nanostructures, such as carbon nanotubes and fullerenes, are one of the leading
nanomaterials that find applications in many areas, including pharmaceutical industry and
nanomedicine. Therefore, it is very important to investigate what potential interactions
may have these materials in living organisms and human. In this regard, we have
investigated possible interactions of carbon nanotubes (CNTs) and fullerene derivatives
(FDs) with various receptors. In case of CNTs and pristine fullerenes the interaction with
Toll-like receptors (TLRs) has been investigated, since TLRs are the first barrier in our
immune system to recognize alien objects and initiate a response. In case of fullerene
nanostructures the virtual screening has been performed to explore the most active FDs.
A large set of FDs has been analyzed against a series of proteins selected from database
of drug target proteins that are responsible for various diseases. Based on the results, we
have concluded that CNTs and pristine fullerenes can be recognized by certain TLRs and
initiate immune response, and for FDs we have found a set of FDs which are most likely
to be very potent against several target proteins. Also, we have found several FDs that
could be potentially toxic because of low selectivity and high binding activity for a
number of target proteins.
This research can be very useful in predicting the potential toxicity of carbon
nanostructures, as well as in predicting the potential drug-like compounds and drugdelivery agents based on FDs.
Acknowledgements: This research has been done in collaboration with Malakhat
Turabekova, Lucky Ahmed and Jerzy Leszczynski with support by the NSF-CREST
Grant # HRD-0833178 and NSF-EPSCoR Award Number: 362492-190200-01\NSFEPS0903787. Thanks for the support by XSEDE for the award allocations (TG-DMR110088
and CHE140005) and Mississippi Center for Supercomputer Research (Oxford, MS) for a
generous allotment of computer time.
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GEOMETRICAL AND ELECTRONIC PROPERTIES OF SELF-ASSEMBLED 11MERCAPTO-1-UNDECANOL ON GOLD NANOPARTICLES FROM FIRST
PRINCIPLES STUDIES
Juganta K. Roy1, Henry P. Pinto1, Erick S. Vasquez2, Swati Kumari2, Keisha B. Walters2 and
Jerzy Leszczynski1
1

Interdisciplinary Center for Nanotoxicity, Department of Chemistry and Biochemistry, Jackson State
University, Jackson, Mississippi 39207-0510, USA
2
Dave C. Swalm School of Chemical Engineering, Mississippi State University, Mississippi State,
Mississippi 39762, USA

The impact of nanoparticle (NP)-based technologies encompass a broad range of
application areas. Moreover, the physicochemical properties of the NPs surfaces,
formation of self assembly monolayers (SAM) by the functionalizing agents as well
interfaces play a pivotal role that affect the overall efficiency of most of the NP-based
materials and devices. The study and understanding of SAMs forming mechanism from a
theoretical perspective is challenging. To understand the Gold/Ligand interface, we have
employed density-functional theory (DFT) calculations including both Perdew-BurkeErnzerhof (PBE) and van der Waals density functional (vdW-DF). In this work we
examine the effect of end-functionalized alkane thiol, namely, 11-mercapto-1-undecanol
ligands on the atomic and the electronic structure of gold nanoparticles. The number of
atoms in a 10 nm Au-NP could be ~20x103 that is above the theoretical limits of DFT. To
tackle this problem we divide the system in inner core and interface region (this
corresponds to the top most atomic layers of the NP and the adsorbed alkane thiols).
Depending on the temperature, experiments suggest the formation of (111), (110) and
(100) facets in Au-NPs. Moreover, the Au(111) surface is the most energetically
favourable. In this study we focus on the Au(111)/thiols interface. We have considered
four different arrangement of thiols on the Au (111) surface with and without Au adatoms
to build the c(4×2) supercell. We computed three different interfaces: R1SH, RSOH,
RSCOOH (where R1 and R for methyl and undecyl, respectively) by using PBE and
vdW-DF functional. Our study revealed that the most stable interfaces are formed when
Au adatoms are present. The theoretical results were analyzed in the light on the XPS and
AFM results.
Keywords: Density-functional Theory, Gold Nanoparticle, Surface Modification,
Ligands.
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RATIONAL APPROACHES TO PHOSPHORS FOR SOLID-STATE LIGHTING
Ram Seshadri
Materials Department and Department of Chemistry and Biochemistry
Materials Research Laboratory, University of California, Santa Barbara CA 93106
http://www.mrl.ucsb.edu/~seshadri +++ seshadri@mrl.ucsb.edu +++ 805 893 6129

In this seminar, I will address inorganic phosphors that play a key role in the now
almost-mature solid-state white-lighting technologies based on combining a III-nitridebased near-UV or blue solid-state light source with down-conversion to longer
wavelengths.[1] These phosphors invariably comprise a crystalline oxide, nitride, or
oxynitride host that is appropriately doped with either Ce3+ or Eu2+. Optical excitation
into these states and concomitant reemission can be tuned into the appropriate regions of
the visible spectrum by the crystal these ions are hosted in. Experimental studies of some
of the best phosphor materials, employing state-of-the-art structural tools, have yielded
guidelines for what are desirable structural features. We find that a useful sorting diagram
(shown alongside) for efficient hosts with high quantum yield has the band gap of the
host – readily calculated with high reliability using hybrid functionals in DFT – as one of
the axes, and the calculated Debye temperature as the other axis.[2,3] More broadly, I
will address idea of Materials-by-Design, and point out how much we could learn by
looking at what is known, when visualized appropriately.
[1] N. C. George, K. A. Denault, and R. Seshadri, Phosphors for solid-state white
lighting, Annu. Rev. Mater. Res. 43 (2013) 481–501.
[2] J. Brgoch, S. P. DenBaars, and R. Seshadri, Proxies from ab-initio calculations
for screening efficient Ce3+ phosphor hosts, J. Phys. Chem. C 117 (2013) 17955–
17959.
[3] K. A. Denault, J. Brgoch, M. Gaultois, A. Mikhailovsky, R. Petry, H. Winkler, S.
DenBaars, and R. Seshadri, Consequences of optimal bond valence on structural
rigidity and improved luminescence properties in SrxBa2–xSiO4:Eu2+ orthosilicate
phosphors, Chem. Mater. 26 (2014) 2275–2282.
Brief bio: Ram Seshadri received his education in India, completing his PhD in Solid
State Chemistry in 1995 at the Indian Institute of Science, Bangalore. After carrying
out post-doctoral research in France and Germany, he returned to Bangalore as an
Assistant Professor in 1999. He moved to the Materials Department at UC Santa
Barbara in 2002, where he has been Professor, Materials Department and Department
of Chemistry & Biochemistry, since 2008. His research on structure – composition –
property relations in functional inorganic materials is described in over 250 journal
publications and reviews. At the heart of his research on functional materials are
questions probing why they behave as they do. He currently serves as co-Director of
the Materials Research Laboratory: UCSB’s NSF Materials Research Science and
Engineering Center (MRSEC).
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STRONG EXCITON-PLASMON COUPLING IN GRAPHENE-SEMICONDUCTOR
STRUCTURES
K. A. Velizhanina and T. V. Shahbazyanb
a

b

Los Alamos National Laboratory, Los Alamos, NM
Department of Physics, Jackson State University, Jackson, MS 39217

Doped monolayer graphene with Fermi energy in the range 0.2-0.6 eV exhibits a stable
in-plane plasmon wave in the infrared frequency range with gate-tunable wavelength well
the below radiation wavelength at the same frequency. A large local density of states of
graphene plasmons as compared to that of surface plasmon polaritons on metal surfaces
ensures a very efficient graphene plasmon coupling to excitons in semiconductor
nanostructures such as quantum dots (QD) and quantum wells (QW) situated at a close
distance to the graphene sheet. We present our recent results on both weak and strong
coupling between plasmons and excitons in graphene-semiconductor structures. In the
former case, we discuss highly efficient long-range energy transfer between excitons in
QDs mediated by graphene plasmons over distances far exceeding the Forster radius. In
the latter case, we discuss excitations in narrow gap semiconductor QW separated from
graphene by a potential barrier and show that Coulomb interactions between QW
excitons and graphene plasmons lead to mixed states characterized by Rabi splitting of
about 100 meV for small graphene-QW separations.
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MULTIFUNCTIONAL BIOCOMPATIBLE GRAPHENE OXIDE QUANTUM DOTS
DECORATED MAGNETIC NANOPLATFORM FOR EFFICIENT CAPTURE AND
TWO-PHOTON IMAGING OF RARE TUMOR CELLS
Yongliang Shi, Avijit Pramanik, Christine Tchounwou, Rebecca A. Crouch, Suhash
Reddy Chavva, Aruna Vangara, Sudarson Sekhar Sinha, Stacy Jones, and Paresh
Chandra Ray*
Department of Chemistry and Biochemistry, Jackson State University, Jackson, MS, 39217

Circulating tumor cells (CTCs) are extremely rare cells in blood containing billions of
other cells. The selective capture and identification of rare cells with sufficient sensitivity
is a real challenge. Driven by this need, here we report the development of a
multifunctional biocompatible graphene oxide quantum dots (GOQDs) coated, highluminescence magnetic nanoplatform for the selective separation and diagnosis of
Glypican-3 (GPC3)-expressed Hep G2 liver cancer tumor CTCs from infected blood.
Experimental data show that an anti-GPC3-antibody-attached multifunctional
nanoplatform can be used for selective Hep G2 hepatocellular carcinoma tumor cell
separation from infected blood containing 10 tumor cells/mL of blood in a 15 mL sample.
Reported data indicate that, because of an extremely high two-photon absorption cross
section (40530 GM), an anti-GPC3-antibody-attached GOQDs-coated magnetic
nanoplatform can be used as a two-photon luminescence platform for selective and very
bright imaging of a Hep G2 tumor cell in a biological transparency window using 960 nm
light. Experimental results with nontargeted GPC3(−) and SK-BR-3 breast cancer cells
show that multifunctional-nanoplatform-based cell separation, followed by two-photon
imaging, is highly selective for Hep G2 hepatocellular carcinoma tumor cells.
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REALIZATION AND APPLICATION OF PLASMONIC NANOANTENNA FOR
BIOSENSOR
Sudarson Sekhar Sinha, Dilip K. Paul, Rajashekhar Kanchanapally, Avijit Pramanik,
Suhash Reddy Chavva, Bhanu Priya Viraka Nellore, Stacy J. Jones and Paresh Chandra
Ray
Department of Chemistry and Biochemistry, Jackson State University, Jackson, MS, 39217

Beyond the traditional optical elements, plasmonic antennas made from nanomaretials
can generate strong local electromagnetic fields much lower than wavelength of light in
length scale. In spite of their similarities in properties and parameters, important
differences are observed due to size confinement and resonating behavior. Freely
propagating optical radiation is trapped into localized field and resonates with the
Plasmon in antenna, generates “hot” electron in a very small volume. These “hot”
electron fields are responsible for nonlinear process in nano devices though nonlinear
frequency conversion remains a key challenge in nano-optics, quantum computation,
label free sensing, and photoactivity. The control and manipulation of trapped hot
electron fields produce manifold enhancement in efficiency, stability and performance of
photosensitive detection, bio-sensing and electromagnetic radiation. However, the field
enhancement factor as well as nonlinear properties in plasmonic nanostructures highly
depends on the structural symmetry of the device design and is often hindered due to the
lack of effective phase matching condition. The effective combination of all these
features in a single device allows obtaining exceptional SHG conversion efficiency. Far
field light scattering is one of the conventional measurements of the resonance properties
of antenna, however near field analysis is also important in order to understand and
analysis the local electric field.
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THE “4 C” OF GENOTOXICITY: COMPUTATION, CLASSIFICATION,
CLUSTERING AND CAUSALITY
Natalia Sizochenko1,2, Bakhtiyor Rasulev3, Tomasz Puzyn1, Jerzy Leszczynski2
1

Laboratory of Environmental Chemometrics, Faculty of Chemistry, University of Gdansk, Wita Stwosza
63, 80-952, Gdansk, Poland.
2
Interdisciplinary Center for Nanotoxicity, Department of Chemistry, Jackson State University, 1400 J. R.
Lynch Street, P. O. Box 17910, Jackson, MS 39217, USA.
3
Center for Computationally Assisted Science and Technology (CCAST), North Dakota State University,
1805 NDSU Research Park Dr, PO Box 6050, Fargo, ND 58108, USA.

New concept for the genotoxicity evaluation of metal oxide and silica nanoparticles was
developed. It based on 4 key principles – “The “4 C”: Computation, Classification,
Clustering and Causality.
1st “C”: Computation. In current investigation, nanoparticles were characterizing using
ionic descriptors.
2nd “C”: Classification helped to find relationships between measured genotoxicity and
calculated parameters. Classification was established by Decision Trees method. Several
classification models were developed.
3rd “C”: Cluster analysis was employed to search for similarities between values of
mutagenicity for each nanoparticle in the feature space, assuming that two points are
similar when located to each other.
4th “C”: Causality refers to the relationship between events where one set of events (the
effects) is a direct consequence of another set of events (the causes). The well-known
phrase says “Correlation is not causation”, and traditional approaches towards the
interpretation do not show existing ‘cause-effect” relationships. Thus, causal inference
methods are able to show underlying structure of developed classification and cluster
models of genotoxicity.
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FLUORESCENCE QUENCHING OF RHODAMINE 6G BY SLIVER
NANOPARTICLES
Joe Smith, Hua Deng, Hongtao Yu
Department of Chemistry and Biochemistry, Jackson State University, Jackson, MS, 39203

Sliver nanoparticles (AgNPs) have gained great attention due to unique physical
properties that make it promising to be applied in many fields, including antibacterial
agents, cell or tissue imaging and etc. On the other hand, AgNPs can be used as a
fluorescence quenching agent, which has been rarely studied. Previous reports show that
Rhodamine 6G (R6G) can form dimers on the surface of AgNPs; whereas the
fluorescence quenching of R6G by AgNPs has not been studied. This is an important
issue especially when AgNPs are used as detectors or sensors based on fluorescence.
Therefore, the present study uses titration of six different concentrations of AgNP (1, 5,
10, 20, 50 and 100 µM) into three concentrations of R6G (1, 0.1 and 0.01 µM) to
investigate the fluorescence quenching effect. In case of 1 µM of R6G, fluorescece is
slightly quenched with a intensity ratio (I0/I, I0, intensity in absence of AgNPs, I, intensity
in presence of AgNPs) of 1.5 when 100 µM AgNPs is added. However, when the
concentration of R6G decreases to 0.1 µM and 0.01 µM, the fluorescence is enhanced in
presence of AgNPs. The findings indicate that fluoresence is greatly related to the
concentrations of both R6G and AgNPs. Further study is being calculated to figure out
the mechanism.
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NOVEL ANTIBODY CONJUGATED HYBRID GOLD-GRAPHENE OXIDE
NANOPARTICLES FOR THE TREATMENT OF CYTOMEGALOVIRUS
INFECTION
Mohammad H. Hasan1, Madeline A. Aylward1, Karen Stokes2, Sudarson S. Sinha3,
Paresh C. Ray3, and Ritesh Tandon1*
1

Department of Microbiology and Immunology, University of Mississippi Medical Center, 2500 North State
Street, Jackson, MS 39216, USA. 2 Department of Molecular and Cellular Physiology, Center for
Molecular and Tumor Virology, Louisiana State University Health Sciences Center, 1501 Kings Highway,
Shreveport, LA 71130. 3Department of Chemistry and Biochemistry, Jackson State University, 1400 J.R
Lynch Street, Jackson, MS 39217, USA.

Human cytomegalovirus (HCMV) is a herpesvirus that causes major health problems in
neonates as well as in immunocompromised individuals. At present, a vaccine is not
available for HCMV infection and the available antiviral drugs suffer from toxicity, poor
efficacy and resistance. Earlier, we reported the efficacy of bioconjugated gold
nanoparticles (GNP) as antiviral against HCMV. Here, we report the synthesis and
application of antibody conjugated second-generation hybrid gold-graphene oxide
nanoparticles for the inhibition of mouse cytomegalovirus (MCMV) infection, as a
precursor to testing this approach in an animal model. Due to the high yield production,
low cost, and interesting electronic and optical properties graphene and its derivative
graphene oxide hold great promise for real life applications. By attaching the surface of
graphene oxide with plasmonic nanoparticles, one can achieve a nanoplatform with huge
surface area, higher sensitivity and selectivity, and better theranostic. These hybrid
nanoparticles are superior to pure gold nanoparticles in several ways: (i) high yield and
low cost of production, (ii) tremendously increased effective surface area, (iii)
significantly improved sensitivity, selectivity and photothermal killing abilities, (iv)
ability to form a sheet structure for coating on detection devices, and (v) because carbon
is their major content, the particles are expected to be inert in vivo. For the purpose of this
project, we raised M55 (gB) monoclonal mouse antibody and conjugated it with the
newly synthesized popcorn shaped gold graphene oxide hybrid nanoparticles to produce
M55-GOPop. These conjugated nanoparticles block MCMV replication, virus-induced
cytopathogenic effects and virus spread in cell culture without inducing cytotoxicity.
When injected in BALB/c mice, M55-GOPop are tolerated well, as indicated by the
comparable weight and health status of the M55-GOPop injected mice and the saline
injected mice. MCMV-infected mice that are mock treated loose significant weight over a
period of 14 days post infection; however, M55-GOPop treated mice continue to gain
weight over this period indicating promising viral inhibition properties of M55-GOPop in
vivo. Determination of gold content in mice tissues by ICP-MS revealed low levels of
nanoparticle accumulation, correlating with the lack of any obvious toxicity in mice
model. Thus, we have not only designed a potential antiviral strategy that specifically
blocks HCMV infection in cell culture but we have also characterized the effectiveness of
this approach in a mouse model.
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METAL-FREE ATOM TRANSFER RADICAL POLYMERIZATION
Nicolas Treat
UCSB

Overcoming the challenge of metal contamination in traditional ATRP systems, a metalfree ATRP process, mediated by light and catalyzed by an organic-based photoredox
catalyst, is reported. Polymerization of vinyl monomers are efficiently activated and
deactivated with light leading to excellent control over the molecular weight,
polydispersity, and chain ends of the resulting polymers. Significantly, block copolymer
formation was facile and could be combined with other controlled radical processes
leading to structural and synthetic versatility. We believe that these new organic-based
photoredox catalysts will enable new applications for controlled radical polymerizations
and also be of further value in both small molecule and polymer chemistry.
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FUNCTIONALIZED GRAPHENE OXIDE BASED GLUCOSE SENSOR USING ON
SURFACE ENHANCED RAMAN SPECTROSCOPY
Nelson Ugobor, Avijit Pramanik, and Paresh Chandra Ray*
Department of Chemistry and Biochemistry, Jackson State University, Jackson, MS 39217

Novel glucose sensing techniques have been attracting several research interests over the
last decade. This is not surprising given the increase in blood glucose related
complications both in the United States and across the globe. According to NIH, there are
about 17 million diabetics and 16 million prediabetics in the U S, and diabetes cost about
$ 132 billion annually. In an attempt to aid glucose sensing, we have developed boronic
acid functionalized graphene oxide conjugate system which shows selective sensing of
glucose over other carbohydrates using Surface Enhanced Raman Spectroscopic
techniques. In addition, this boronic acid functionalized graphene oxide conjugate system
can detect glucose using fluorescence spectroscopy.
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NOVEL APPROACH OF SELECTIVE IMAGING OF BREAST CANCER CELLS
WITH GQDs-GNCs CONJUGATE, A DUAL FLUORESCENCE PROBE.
Aruna Vangara, Avijit Pramanik, Suhash Reddy Chavva, Teresa Demeritte , Bhanu
Priya Viraka Nellore, Rebecca A. Crouch, Sudarson Sekhar Sinha, and Paresh Chandra
Ray*
Department of Chemistry and Biochemistry, Jackson State University, Jackson, MS, 39217

SkBr3 is a cell line that over-expresses the HER2 gene which leads to breast cancer. It is
the most common cancer among women, and it is the second leading cause of cancer
deaths in women today, exceeded only by lung cancer. A solution to this is early accurate
diagnosis combined to effective treatment. Compared to recent graphene oxide approach
of cancer cell imaging, graphene quantum dots (GQDs) has higher surface activity
(smaller sizes, greater the surface areas) so low concentration was adequate to attain the
results. Graphene Oxide has widespread fluorescence from visible to near infrared (NIR)
range. However, photo luminescence of graphene quantum dots (GQDs) can be tuned by
varying the size. Bright blue luminescent GQDs display intense photo luminescence
signal, less toxicity and cell permeability, which is applied on cellular imaging,
biosensors, and drug delivery. On the other hand, gold nanoclusters (GNCs particle size
<3 nm) possess extraordinary fluorescence properties due to their ultra small dimension
and extremely high surface-to-volume ratio, which is also utilized for biological labeling,
sensing, and imaging. In the present study we have synthesized GQDs conjugated amine
functionalized GNCs which acts as dual fluorescence probe for SKBr3 cell imaging.
These results provides a novel possibility of rapid, easy, and reliable diagnosis of SKBR3
cancer cell lines using GQDs-GNCs conjugated system. It allows access to cell imaging
where we can monitor dual colors in a single cell line that involves simple process, low
cost and quick accurate very promising results.

Acknowledgments: We are thankful to National Science Foundation (PREM NSF DMR1205194) and NIH/NCRR (Award Number: G12RR013459) & NIH/NIMHD (Award
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BIOMATERIALS AT THE NANOSCALE AND THEIR INTERACTIONS WITH
SURFACE-FUNCTIONALIZED NANOPARTICLES
Erick Vasquez
Mississippi State University

Composites nanometer to micrometer in size demonstrate advantages over singlematerial synthetic materials. For example, the biocompatibility, stability, dispersion, and
surface-functionalities of inorganic substrates can be controlled through surfacefunctionalization using proteins, enzymes, natural polymers, or other biomolecules/materials. In an effort to understand biomaterial interactions with inorganic
substrates, different chemical and morphological characterizations are discussed on
systems involving glycoproteins and enzymes. This talk will focus on the morphological
and chemical characterization of mucin, fetuin-A, and firefly luciferase as biomaterials
and when combined with functionalized inorganic nanoparticles. First, an in-depth study
of mucin and mammalian mucus is presented where nano- and micro-scale structure is
examined using in-situ atomic force and optical microscopies. Additionally, the
nanomechanical properties of these glycoproteins and subsequent conformational
changes as a function of pH using rheology are discussed. Interactions of surfacemodified nanomaterials with mucin/mucus are also examined; surface functional groups
include chitosan, and carboxylate groups grafted on the Au nanoparticles surfaces.
Second, an analysis of chemical and morphological changes is presented for a second
glycoprotein, fetuin-A, using spectroscopic techniques. The third effort to be discussed is
the attachment of firefly luciferase, a bioluminescent enzyme, to magnetic nanoparticles.
These systems will be explored in terms of their synthesis, characterization, and potential
applications.
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UTILIZING STIMULI RESPONSIVE POLYMERS IN FUNCTIONAL
NANOPARTICLE DESIGN
Keisha Walters
Mississippi State University

Stimuli-responsive polymers (SRPs) substantially alter their physical properties (e.g.,
shape and viscosity) in response to environmental triggers (e.g., temperature, pH, solvent
quality). These next-generation materials show significant potential to transform
applications in medicine, sensors, self-healing materials, and environmental remediation.
This talk will include methods for combining SRPs with nano-scale substrates. Wellcontrolled syntheses allow for targeted selections of the polymer chemical composition,
molecular weight, subsequent stimuli conditions, and ultimately the property changes that
result from the stimuli. SRP-based nanocomposites offer inherent advantages in terms of
being able to fine-tune nanostructure, tailor surface chemistries, integrate multiple
(potentially disparate) materials, and dynamically assemble 2- and 3-dimensional
structures. The synthesis and characterization of several SRP-nanocomposite systems will
be presented in the context of their intended applications.
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QSPR PREDICTION OF THE APPLICATION OF CARBON NANOTUBES AS A
NEW SOLID PHASE EXTRACTION SORBENT FOR ANALYSIS OF SELECTED
PHENOLS IN WATER SAMPLES
Marquita Watkins, Natalia Sizochenko, Jerzy Leszczynski, Danuta Leszczynska
Interdisciplinary Center of Nanotoxicity, Jackson State University,
1400 J.R. Lynch Street, Jackson, MS 39217

The occurrence of polychlorophenols has been identified in drinking water as a result of
the chlorination of phenols during disinfection. Exposure to these compounds has been
determined to be hazardous to human health. Chlorophenols have, also, been determined
to be persistent in the environment. Therefore, efficient tools for comprehensive
environmental risk assessment and for chlorophenols are required. Factors deciding of
specific causes of environmental occurrence of chlorophenols can be determined from
computational modeling. We estimated the ranked percentage recovery of selected
chlorophenols in various eluents using multiple types carbon nanotubes by utilizing linear
and nonlinear quantitative structure—property relationship (QSPR) techniques. This
project is currently being prepared for publication. Current and future studies include
studying other methods of extraction of these compounds.
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PLASMON EFFECT FOR ANALYTICAL PURPOSES -SURFACE ENHANCED
RAMAN SCATTERING SPECTROSCOPY OF CHOLSTEROL OXIDASE ENZYME
LOCATED ON GOLD MATRIX
R. Wojnarowska1, J. Polit1, D. Płoch1, Y. Bobitski2,3, M. Gonchar4, E. M. Sheregii1, and
D. Leszczyńska5
1

Center for Microelectronics and Nanotechnology , University of Rzeszow, 1 Pigonia Str., 35-959 Rzeszow,
Poland
2
Faculty of Mathematics and Natural Sciences, University of Rzeszow, 1 Pigonia Str., 35-959 Rzeszow
Poland
3
Department of Photonics, Lviv Polytechnic National University, 1 St. Yura square, Lviv, 79013, Ukraine
4
Department of Biotechnology, University of Rzeszow, 502Werynia, 36-100 Kolbuszowa, Poland
5
Department of Civil and Environmental Engineering, Jackson State University, 1400 Lynch Street, P.O.
Box 18540, Jackson, Mississippi, USA

Plasmon effect and localized surface plasmon resonances (LSPRs) are responsible for the
electromagnetic-field enhancement that leads to surface-enhanced Raman scattering
(SERS) processes. Because of sensitivity and possibility to detect even small number of
molecules, it can be used successfully for analitical purposes, in biomedical and
biological applications [1]. SERS signals can be promoted by means of LSPRs and is
associated with the structure as well as geometry of the carrier surface, including
nanoparticles or nanostructures shape and size [2]. In presented work, the spherical gold
nanoparticles (AuNPs) in combination with covered by gold periodic structure were used
to obtained the plasmon effect and consequently signals amplification. A cholesterol
oxidase enzyme (ChOX) was immobilized on the surface of mentioned gold
nanoparticles by MHDA organic linker [3]. Prepared bio-nanoconstruct situated on the
gold surface have improved optical properties. For materials’ characterization, the
spectroscopy methods (RAMAN and FTIR) as well as microscopic methods (SEM and
AFM) were used. The phenomenon of Surface Enhanced Raman Scattering has been
observed and used for the identification of functional groups existing in the enzyme and
linkers. Besides typical functional groups of proteins (for example, N-H, C-N, N-C-O,
CCN, and CNC bonds), the vibration lines attributed to the FAD prosthetic group
indispensable for the activity of the enzyme have been observed (such as the PO and C=C
binding). The results of the Raman spectroscopy measurements achieved different degree
of the signals enhanced (SERS) between prepared constructs and confirmed the utility of
two metal matrix elements applying.
References
[1] K. Willets, R. Van Duyne. Annu. Rev. Phys. Chem. 58:267–97 (2007)
[2] J. Ye, F. Wen, H. Sobhani, J.B. Lassiter, P.V. Dorpe, P. Nordlander, N.J. Halas, Nano Letters
12, 1660–1667 (2012)
[3] R.Wojnarowska, J. Polit, D. Broda, M. Gonchar, E. M. Sheregii, Applied Physics Letters 106,
103701 1-4 (2015)
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EXCITATIONS FOR THE ANALYSIS OF POLYCYCLIC AROMATIC
HYDROCARBONS
Shawnta D. Woods, Wojciech Kolodziejczyk, and Glake A. Hill, Jr.
Interdisciplinary Center for Nanotoxicity, Dept. of Chemistry & Biochemistry, Jackson State University,
Jackson, MS 39217

Polycyclic Aromatic Hydrocarbons (PAHs) are environmental pollutant compounds
caused by the partial combustion of organic materials during natural and human
activities. Functioning with the notion to obtain insight into the excitation properties of
the time-dependent density functional theory (TDDFT), we utilize an assortment of
functionals to analyze the orbital- and density-based features (Natural Transition Orbitals
(NTO) and charge density difference) of selected molecule; methyl substituted
Benz[a]anthracene. During excitation with light, electrons within the UVA range move
from HOMO-1 to LUMO and from HOMO to LUMO+1. Double excitations are seen for
methylated Benz[a]anthracene in positions not previously recorded. We are able to
conclude that HOMO-LUMO gaps are not good indicators for defining excitations for
methylated Benz[a]anthracene due to the double excitation retrieved.
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DOCKING AND QSAR STUDIES ON 3(2H)-PYRIDAZINONE DERIVATIVES AS
AChE INHIBITORS
Hayriye Yilmaza,f, Zeynep Ozdemirb , Mehtap Uysalc, Yahya Guzeld, Bakhtiyor
Rasuleve,f, Jerzy Leszczynskif
a

Erciyes University, Kayseri Vocational School, Department of Biomedical Devices and Technology,
38039, Kayseri, Turkey
b
Department of Pharmaceutical Chemistry, Faculty of Pharmacy, Inonu University, Malatya, Turkey
c
Department of Pharmaceutical Chemistry, Faculty of Pharmacy, Gazi University, Ankara, Turkey
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Department of Chemistry, Faculty of Science, Erciyes University, 38039, Kayseri, Turkey
e
Center for Computationally Assisted Science and Technology (CCAST), North Dakota State University,
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f
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University, Jackson, MS, 39217,USA

The inhibition of acetylaholinesterase (AChE) has been proven as one of the ways to
relieve some symptoms of Alzheimer' disease. In the current work, 3(2H)-pyridazinone
derivatives has been investigated and confirmed strong or moderate activity against
AChE. Thus, the binding mechanism of these inhibitors were studied by Protein-Ligand
Docking and Quantitative structure–activity relationship (QSAR) analysis. A number of
additive descriptors and quantum-chemical descriptors were calculated and utilized to
build QSAR models. The best performance and predictive ability is shown by a 2variable model. The GA-MLRA based model showed statistically very good results
(R2training = 0.850, q2 = 0.741, R2test= 0.911). Developed model shows the importance of
3D MoRSE descriptors encoding structural information from the 3D atomic coordinates
and WHIM geometrical descriptors for investigated 3(2H)-pyridazinone derivatives
against the AChE. From performed docking studies it was found that the residues such as
TYR124, PHE295, TYR341, PHE297, TRP286, TYR337 and LEU76 are important for
the activity as the molecules having interaction with them exhibited good activity, as well
as binding affinity (Figure 1).

Figure 1. AChE and ligands in the binding site
Acknowledgment: This work was financially supported by The Scientific and Technological Research
Council of Turkey (TÜBİTAK) and by NSF CREST Interdisciplinary Nanotoxicity Center NSF-CREST Grant # HRD-0833178.
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APPLICATION OF LIGAND- AND RECEPTOR-BASED APPROACHES FOR
PREDICTION OF THE HIV-RT INHIBITORY ACTIVITY OF FULLERENE
DERIVATIVES
HayriyeYilmaza,b, Lucky Ahmed b, BakhtiyorRasulevb,c, Jerzy Leszczynskib
a

Erciyes University, Kayseri Vocational School, Department of Biomedical Devices and Technology,
38039, Kayseri, Turkey
b
Interdisciplinary Center for Nanotoxicity, Department of Chemistry and Biochemistry, Jackson State
University, Jackson, MS, 39217,USA
c
Center for Computationally Assisted Science and Technology (CCAST), North Dakota State University,
1805 NDSU Research Park Dr, PO Box 6050, Fargo, ND 58108, USA

Fullerene and its derivatives have potential to be utilized in many biomedical
applications. In present study, we investigated the role of fullerene derivatives as
inhibitors of HIV-RT by combined protein–ligand docking approach and QSAR methods.
The best predictive QSAR model represents a 2-variable model which has a good ratio of
the number of descriptors and predictive ability. The main contributions to the inhibitory
activity are provided by signal JhetZ descriptor and Dipole moment, as a measure of the
polarity of a compound. The GA-MLRA based model demonstrates good performance,
confirmed by statistics (R2train=0.867, Q2=0.788, R2test=0.902). The structure-activity
analysis of these fullerene analogues allowed us to design and suggest for synthesis a set
of new potentially active fullerenes. Finally, the molecular docking analysis was carried
out to understand the interactions between HIV-RT and fullerene-C60 derivatives.
Acknowledgment: This work was financially supported by The Scientific and
Technological Research Council of Turkey (TÜBİTAK) and by NSF CREST
Interdisciplinary Nanotoxicity Center NSF-CREST - Grant # HRD-0833178
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AN ELECTROCHEMICAL METHOD FOR SYNTHESIS OF FUNCTIONAL HOLEY
GRAPHENE OXIDE: SUITABLE SUBSTRATE FOR DOPAMINE SENSORS
A.B.M. Zakaria1, Erick Vasquez2, Keisha B.Walters2 and Danuta Leszczynska3
1

Department of Chemistry and Biochemistry, Jackson State University, Jackson, MS 39217
Dave C. Swalm School of Chemical Engineering, Mississippi State University, MS 39762
3
Department of Civil and Environmental Engineering, Jackson State University, Jackson, MS 39217
2

Graphene, a one-atom thick planar sheet of sp2-bonded carbon atoms, has opened a new
material science research area with many potential applications including
nanoelectronics, supercapacitors, sensing, energy storage, and fuel cells. Given the recent
rise in applications using graphene materials, it is important to study the physicochemical
properties in terms of controlling their structural composition. Most recently, a new
nanostructure of Graphene Oxide (GO) with oxidative holes within the basal plane of
graphene sheets, referred to as Holey Graphene Oxide (HGO), has triggered attention
from both the experimental and theoretical scientific communities. By introducing pores
within the graphene sheets, the surface’s active sites have been significantly increased
due to mounting edges associated with the holes. It was found that the porous structure of
GO supports diffusion of electroactive species through edge-induced tunnels and
macropores. However, very few works have been done to generate holes on the basal
plane of graphitic materials.
In this abstract, we report a novel electrochemical method for transforming GO into
HGO. In this inexpensive approach, holes are generated on the basal plane of graphene
oxide by a two-step electrochemical method which allows for control over the hole
geometries and size distributions on graphene sheets. The modified nanostructures of
these graphene sheets were characterized by Raman spectroscopy, XPS, FTIR, AFM,
SEM and TEM, and complete transformation was confirmed. The effective surface area
of the resulted graphene sheets has been increased by two orders of magnitude in
comparison with the starting GO, and improved diffusion of electroactive species has
also been observed (electron transfer rate constant, k0=0.024 ± 0.009 cm/s; reversible
system k0 >0.01cm/s). We also examined the inclusion complexes of β-cyclodextrin (βCD) with a HGO-modified electrode, and used the electrode for dopamine (DA) sensing.
The determined linear range for DA detection was 0.1-800 µM (N=3) and the sensitivity
was 23 nA/µM⋅cm2, while the detection limit was 33.6 nM (S/N=3).
Acknowledgements: The authors would like to acknowledge financial support from the
National Science Foundation, award NSF EPSCoR #362492-190200-01\NSFEPS0903787, NSF-CREST# HRD 0833178 and RCMI award # 8G12MD007581.
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In Vitro STRUCTURE-CYTOTOXICITY RELATIONSHIP OF NANOPARTICLE
SURFACE COATING AGENTS
Ying Zhang, Makiesha James, and Hongtao Yu
Department of Chemistry and Biochemistry, Jackson State University, Jackson, MS 39217

Surface coating agents are an integral part of synthetic nanoparticles for stability,
solubility, protection, and other special purposes. It is been shown that some coating
agents are toxic, thus complicating the toxicity research of nanoparticles. Our previous
research shown that surfactants used as coating agents have the highest toxicity among
those tested. Here we investigate the structure-cytotoxity relationship of both cationic
(alkyl ammonium salts) and anionic (alkyl sulfates) surfactants using two cell lines:
human skin keratinocytes (HaCaT) and blood T lymphocytes (TIB-152) with the
consideration of chain length, number of chains and charge. For both types of surfactants
against the two cell lines, the short chain surfactants (C8) are not toxic, but as chain
length increases starting from C10, their toxicity increases and levels off at a certain
chain length, C12 for cationic surfactants against both cell lines and anionic surfactants
against the TIB-152 cell line, and C14 for anionic surfactants against HaCaT cells. For
the polar attached HaCaT cells, cationic surfactants are more toxic than the anionic ones;
while for the non polar suspended TIB-152 cells, both types of surfactants are similarly
toxic. Both cationic and anionic surfactants show higher toxicity against non-polar cells
than the polar ones. For mono-, di-, tri- and tretra-octyl ammonium salts, the mono- and
tri-branched are not or very weekly toxic against both cell lines; while the di- and tetrabranched are highly toxic to both cell lines, with the tetra-branched being slightly more
toxic than the di-branched. The cationic dimethyl dioctadecylammonium bromide is not
toxic due to micelle formation. Lactate Dehydrogenase (LDH) release assay shows that
membrane damage increases with increased concentration of the surfactants. For cationic
C10 and C14 and anionic C10 surfactants, these is no or very low LDH release at low
cytotoxicity level, and the LDH release increases as cytotoxicity increases; while for the
anionic C14 surfactant, the LDH release correlates better with the cytotoxicty from very
low cytotoxicity levels. The microscopy images of the cells show membrane damages
caused by these surfactants. Apoptosis is observed ad the main mechanism of cell death
at low surfactant concentrations.
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SUPRAMOLECULAR ARCHITECTURE OF THE CRYSTALS OF
PHOSPHORYLPORPHYRINS BASED ON THE TOPOLOGY OF THEIR
INTERMOLECULAR INTERACTION ENERGIES
Roman I. Zubatyuk,1,2 Yulia G. Gorbunova,3 Oleg V. Shishkin2
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The deliberate synthesis of crystalline framework solids based on molecular building
blocks connected by metal centers or nodes is motivated by the prospect of elaborating
materials with useful properties for a wide range of practical applications such as gas
storage, molecular separations, sensing, drug delivery and molecular recognition,
fabrication of nanoscale reactors and catalysis. While the semi
semi-empirical
empirical synthesis of
o
such crystalline solids based on carefully selected building blocks represents a rapidly
developing field of material science, an a priori prediction of crystal structures, being still
in its infancy, suggests this field to be one of the priorities for tthe
he development of modern
crystallography. It should be noted that the successful prediction of the crystal structure
requires an understanding of the crystal organization from an energetic viewpoint.
Crystal structures of a series of metal complexes of 5,1
5,15-bis
bis (diethoxyphosphoryl)-10,20(diethoxyphosphoryl)
diphenylporphyrin were crystallographically characterized. Supramolecular organization
patterns of the crystals were analyzed using DFT (B97
(B97-D3/def2-SVP)
SVP) calculations of the
intermolecular interaction energies between compl
complexes.
exes. Quantitative analysis of the
interaction energies shows the essential role of weak intermolecular interactions, such as
C-H⋯O, C-H⋯π and M⋯
⋯π,, in the formation of basic structural motifs and their
organization within the crystals. Interplay between th
thee axial coordination and weak
intermolecular interactions provide the basis for rationalizing the observed polymorphism
and crystals' isomorphism in this series of porphyrin complexes.

M=2H, Cu, Ni, Zn, Cd, Pt, Pd
Figure 1: Structure of 5,15-bis(di
bis(diethoxyphosphoryl)-10,20-diphenylporphyrin
diphenylporphyrin and metal
complexes 1M,, crystal packing of 1Ni complex and representation of crystal structure as
energy vector diagram.

