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Welcome to the Chemistry
and Biochemistry Graduate
Program.

The Department

of Chemistry and

Biochemistry at Auburn

University offers programs
leading to master’s and doctoral degrees.
Our department comprises a wide range of
experimental and computational research
programs directed by renowned scientists,
many of whom are international leaders in
their fields.

Housed in state-of-the-art facilities, faculty
and students collaborate on research

ranging from the traditional sub-disciplines

of chemistry to highly multidisciplinary
investigations focused on energy, catalysis,
chemical biology, and materials science. Due
to the favorable graduate student-to-faculty
ratio, opportunities for extensive hands-on
experience with advanced instrumentation
and computational resources abound. Graduate
students, under the guidance of their advisors,
are encouraged to pursue highly individualized
programs of study. We are proud of the fact
that Auburn is listed in the top 100 of Carnegie
for institutions with the highest levels of
research activity. Our department consistently
receives high rankings, including the No. 4
program in the country on the Top Chemistry
Graduate Programs list that was released by
GraduatePrograms.com in 2016.

In addition to our excellent faculty,
comprehensive facilities, and strong academic
rankings, you will find a welcoming and
supportive environment to foster your growth
as a scientist. Graduate students join our
program from all walks of life, and we are
passionate about mentoring and developing
each one to join the next generation of
professionals ready to change the world
through chemistry.

Regardless of the path you take during your
graduate studies, your experiences at Auburn
University will prepare you well for traditional
careers in industry, academia, and national
labs, as well as for many non-traditional
careers that require advanced training in
science.

I hope you find the research taking place in
our department exciting, and that it inspires
you to apply to the graduate program. If you
think Auburn might be a good fit, we invite you
to contact us at your earliest convenience to
arrange for a campus visit!

Sincerely,
Doug Goodwin

Professor and Chair

ACCESSTO ADVANCED
INSTRUMENTATION.

The Department of Chemistry and Biochemistry

at Auburn University offers master of science and
doctorate degrees in chemistry. The department tailors
a unique program of study for each graduate student in
one of the following disciplines: analytical chemistry,
biochemistry, inorganic chemistry, organic chemistry,
physical chemistry, and chemical education research.
Each program of study is quite flexible and is designed to
give our students the best opportunity to develop at their
own pace toward a goal of academic and professional
excellence.

The Department of Chemistry and Biochemistry houses a
full complement of instruments crucial to the pursuit of
chemical research.

The Mass Spectrometry Center (MSC) provides analytical
services including the performance, interpretation,
design, and optimization of MS experiments. Multiple
high-resolution instruments are located in the MSC
including LC/MS, LC-MS/MS, and GC/MS. ESI, APCI, and

El ionization modes are available. The Orbitrap Exploris
LC-MS instruments have a full range of modern mass
spectrometric techniques available, including MS, MS/MS,
SIM, SRM, DIA and DDA scanning methods.

The Nuclear Magnetic Resonance (NMR) center houses
two high-field NMR instruments (500, and 600 MHz
Bruker) with automated sample changers, which provide
open access for graduate students to perform 1H, 13C,
31P, 10B, and 19F NMR. 2D homonuclear experiments such
as COSY, TOCSY, and NOESY as well as heteronuclear
experiments (HSQC, HMQC, HMBC, etc.) can be performed
on these instruments. The 500 MHz instrument is
equipped with a liquid Nitrogen cooled broad band probe
that allows the study of a broad range of nuclei, while the
600 MHz instrument is equipped with a liquid Helium
cryoprobe optimized for biomacromolecular samples.

Our X-Ray Diffraction (XRD) Facility is equipped with

two new state-of-the-art diffractometers. The firstis a
Bruker D8 Venture single crystal diffractometer equipped
with IpS DIAMOND dual source X-rays for small molecule
and biological molecule structure determination. The
second is a Rigaku SmartLab® XRD platform acquired
through an NSF Major Research Instrumentation grant.

It allows all X-ray scattering experiments, including
powder diffraction, thin-film metrology, small-angle X-ray
scattering, in-plane scattering, and microdiffraction.

A host of spectrometers are available including FT-IR and
GC/FT-IR. Multiple capillary gas chromatographs are on
hand, including one with an ion-trap detector. Thermal
measurements are performed using microcalorimetry and
differential scanning calorimetry. UV-Vis and UV-Vis-
NIR, spectrophotometers, as well as those for magnetic
circular dichroism (MCD) and electron paramagnetic
resonance (EPR) experiments are also available, and a
new 3D printing facility is available to support research
and instructional activities. There are also powerful
supercomputers featuring thousands of processors,
hundreds of GB of RAM, and hundreds of TB of disk space.
A glass shop is also available, where chemical glassware
can be fabricated, modified, and/or repaired.



YOURLINKTO A
CHAIN OF KNOWLEDGE.

The Department of Chemistry and Biochemistry at Auburn University is committed to the highest excellence in both research and
teaching. The department consists of 21 full-time faculty members and is in the process of expanding. The academic backgrounds

of the faculty provide a varied and well-balanced spectrum of expertise and research interests. Graduate students can choose
research directors ranging from senior faculty with established research groups and reputations to younger faculty who are rapidly
launching their research careers. Cutting-edge research is carried out in the areas of biological chemistry, synthesis methodology,
molecular recognition and detection, new material synthesis and characterization, computational chemistry, renewable energy, laser
spectroscopy, and chemical education research, as well as in the traditional areas of analytical, biological, inorganic, organic, and
physical chemistry.
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Rahul Banerjee Ming Chen Evert Duin
Assistant Professor Assistant Professor Professor
rzb0120@auburn.edu mzc0102@auburn.edu duinedu@auburn.edu
PhD University of Minnesota (2013) PhD Scripps Research Institute Florida (2012) PhD University of Amsterdam (1996)
Disciplines: biochemistry, biophysics, bioinorganic, catalysis, Disciplines: organic, catalysis, synthesis Disciplines: catalysis, microbiology, bioinorganic,
drug design, energy Our research interests lie in the area of synthetic biochemistry, biophysical
Our laboratory aims to investigate oxygen activation organic chemistry—ranging from asymmetric Metalloenzymes make up 30 percent of all
chemistry by metalloenzymes with the goal of discovering catalysis and mechanistic studies to total synthesis of proteins and enzymes. The study of their
new therapeutics for human health and informing natural products. One crucial component electronic and magnetic properties forms
synthetic catalyst design for C-H functionalization of our research program is developing useful the basis of understanding their reaction
reactions. The model enzymes include soluble methane transformations that can convert readily available, mechanisms. In collaboration with other
monooxygenase (sSMMO) that oxidizes methane to achiral small molecules to enantioenriched, highly universities and industry, we study the
methanol and integral membrane desaturases (IMD) valuable products and synthetic intermediates. enzymes responsible for methane production
that oxidatively transform fatty acids to desaturated and We are also interested in applying the methods we and consumption in methanogens in the
hydroxylated lipids. We aim to understand how the active developed to the synthesis of natural products with hope of mimicking these processes or design
site iron centers catalyze challenging chemical reactions significant biological activities. An ultimate goal is to inhibitors. Enzymes in the DOXP pathway for
and how catalysis is regulated by the protein structure. transfer these technologies to aid researchers in other isoprene synthesis are studied with the goal of
Chemical biology applications include drug design against areas of science and medicine. developing new antibiotics.
the IMDs and chemomimetic biocatalysis through protein
evolution for sSMMO.
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Christopher Easley

C. Harry Knowles Professor and Associate Professor

Graduate Program Officer (GPO) farnum@auburn.edu
chris.easley@auburn.edu PhD Johns Hopkins University (2012)

PhD University of Virginia (2006) Disciplines: inorganic, physical, energy, materials

Disciplines: bioanalytical, analytical, biochemistry, medicinal The Farnum group is interested in the

Research in the Easley group is multidisciplinary, development of inorganic molecules

including bioanalytical chemistry, microfluidics, and nanomaterials that address chemical
electrochemistry, thermofluorimetry, fluorescence challenges related to solar energy conversion
microscopy, and cell/tissue culture. We design custom and electrochemical energy storage. Our lab
microfluidic devices that can culture and sample from intersects the broad areas of inorganic and
adipose tissue (fat) at high resolution, improving our physical chemistry where we use a range of
understanding of diabetes, obesity, and metabolic synthetic and characterization methods to
syndrome. We also have developed electrochemical produce new and exciting molecules/materials
sensors for biomarker detection and disease monitoring, and probe their photo/electrochemical

using DNA-based bioconjugates assembled at electrode properties.

surfaces—these sensors have been licensed for commercial
use. Currently, both of these major thrusts are funded by
the National Institutes of Health (NIH).




Christian Goldsmith

Professor

crgoldsmith@auburn.edu

PhD Stanford University (2004)

Disciplines: inorganic, bioinorganic, catalysis,
synthesis

My research group studies the interactions
between coordination complexes and

oxidants in order to develop catalysts and
sensors capable of detecting reactive oxygen
species in biological systems. We have
successfully prepared catalysts for superoxide
disproportionation, aldehyde deformylation, C-H
activation, and olefin epoxidation. We have also
prepared MRI contrast agents that react directly
and selectively with H,0, and can detect in vivo
oxidative stress.

Ahmed Hamid
Assistant Professor
amh0218@auburn.edu

PhD Virginia Commonwealth University (2012)
Disciplines: analytical, clinical, environmental

Our group is interested in the development

of novel mass spectrometry instruments, in
particular those utilizing ion mobility separations.
We use them in several applications to clinical
and environmental sciences, focusing on rapid
identification of infectious diseases by efficient
discrimination of pathogens. Moreover, we are
interested in direct detection of pesticides from
crops to help monitor the levels of pesticides and
cut the rates of unintentional poisoning. We also
work towards developing a portable ion mobility
analytical device that can be used to diagnose
infectious diseases and detect pesticides.

Doug Goodwin

Professor and Chair

goodwdc@auburn.edu

PhD Utah State University (1996)

Disciplines: biochemistry, bioinorganic, catalysis,
medicinal

Our research seeks to illuminate 1) mechanisms of
bacterial virulence and antibiotic resistance, and 2)

new approaches to control pathogens, biomedical

and agricultural. First, KatG is a multifunctional
peroxide-degrading enzyme central to pathogen
defenses against host immune responses. It is also

key to Mycobacterium tuberculosis resistance to the
most widely used antitubercular agent, isoniazid. We
are elucidating mechanisms that may give pathogens
greater resistance to peroxides than previously thought
and that account for isoniazid activation and resistance.
Second, we are using the incredible versatility of
microbial metabolism to identify powerful antibiotic
natural products. Some may target human pathogens
and others target notorious and costly agricultural
pathogens.
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Jordan Harshman

Assistant Professor
jth0083@auburn.edu

PhD Miami University (2015)

Disciplines: chemistry education research

Doctoral programs in chemistry have the
responsibility of training the next generation
of chemists for all sectors. Our group seeks
empirical evidence related to how the various
elements of a graduate program lead to
personal and professional growth through
qualitative and quantitative methods.
Additionally, we are also interested in
improving measurement in undergraduate
research related to the identification of
teaching practices.

Christopher Grieco

Assistant Professor
chris.grieco@auburn.edu

PhD Pennsylvania State University (2017)
Disciplines: physical, analytical, materials,
polymers, energy, photochemistry, photophysics

The Grieco lab aims to develop a fundamental
understanding of mixed ionic-electronic
conduction in conjugated polymers for
ion-charge signal transduction and storage.
Motivated by bioelectronic and energy
storage applications, our research lies at

the interface between Physical Chemistry,
Materials Chemistry, and Engineering. We
develop and apply in situ time-resolved
optical spectroscopies for probing the
elementary processes that occur during
mixed ionic-electronic conduction. Our
ultimate goal is to develop polymer design
principles for maximizing their performance
in electrochemical devices.

New reagents for
inorganic catalysis

Ethan Hill

Assistant Professor

eah0113@auburn.edu

PhD University of California - Irvine (2016)
Disciplines: inorganic, catalysis, synthesis, energy,
materials

Inorganic catalysts have become invaluable

tools for the synthesis of pharmaceutical,
commodity, and industrial chemicals. Recent
attention has begun to shift towards new ways of
performing relevant reactions in more efficient
and environmentally conscious ways. To meet
this goal, the Hill lab is focused on developing
new methods of controlling and enhancing the
reactivity of Earth-abundant transition metal
catalysts using long-range interactions such as
external electric fields, metal-ligand cooperativity,
and electronic delocalization. Areas of interest are
in applying these methods to chemical synthesis,
understanding fundamental aspects of chemical
bonding, and future energy production.
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Rashad Karimov
Assistant Professor
rrk0008@auburn.edu

PhD Cornell University Weill Graduate School of
Medical Science (2014)

Disciplines: organic, medicinal, synthesis

Our research group is interested in the
synthesis, diversification, and structure-
activity relationship studies of natural
products for identifying new bioactive
scaffolds. Methodology development is

also an important part of our research
program as it allows to overcome the unique
synthetic challenges associated with the
synthesis and late stage functionalization of
complex natural products. We are particularly
interested in the natural product scaffolds for
the treatment of neurological disorders and
infectious diseases.

Evangelos Miliordos

Associate Professor

emiliord@auburn.edu

PhD National and Kapodistrian University of Athens
(2010)

Disciplines: physical, computational/theoretical, energy

Our group applies high-level electronic structure
calculations to study small transition metal
compounds and their reactions with representative
molecules for the activation of chemical bonds,

such as G-H, O-H, N,, and CO,. These reactions are
important in environmental chemistry and industry.
Our goal is to understand the role of metal identity
and ligands on the activity of molecular catalysts. We
also study molecular systems containing solvated
electrons (solvated electron precursors), which can
lead to the discovery of novel materials (liquid metals)
and aid their experimental characterization.

Steven Mansoorabadi

J. Milton Harris Associate Professor
som@auburn.edu

PhD University of Wisconsin-Madison (2006)

Disciplines: biochemistry, bioinorganic, bioorganic,
biophysical, catalysis, computational/theoretical, energy,
environmental, medicinal

Our laboratory utilizes a combination of bioinformatic,
biochemical, and biophysical approaches to identify and
characterize novel biosynthetic pathways, secondary
metabolites, and biocatalysts. The systems under

study are chosen for both their biological importance
and their potential for employing unusual enzyme
chemistry. Current projects are focused on tetrapyrroles
(the pigments of life), and their applications in medical,
environmental, and energy research. One example,
depicted here, involves mechanistic and biosynthetic
studies of dinoflagellate bioluminescence and may lead
to the development of cellular imaging agents and
algicides for the remediation of coastal seawaters.

Jimmy Mills

Professor

millsge@auburn.edu

PhD Technical University of West Berlin (1985)
Disciplines: physical, polymers, materials,
environmental, catalysis

Part of the research in the Mills group involves
preparation of nanometer-sized metal and metal
and metal-oxide crystallites in polymer films,

and as highly concentrated colloids in polar

and nonpolar solvents; their optical, thermal,
lubricating, and conductivity properties are also
investigated. Another area of focus is centered in
part on macromolecular photosensitive systems
acting as protective barriers that inactivate toxins
and pathogens with light-generated free radicals.
Also of interest are adaptive polymer films able to
experience reversible phototransformations that
enable controlling and sensing chemicals.

Bradley Merner

S.D. and Karen H. Worley Associate Professor
blm0022@auburn.edu

PhD Memorial University of Newfoundland (2010)
Disciplines: organic, synthesis, medicinal, materials

Target-Oriented Chemical Synthesis: Our group's
research program is centered on the development
of new synthetic tools and strategies for accessing
complex organic molecules. Synthetic targets that
are pursued include anticancer natural products,
RNA-based therapeutics, medicinally relevant and
constrained macrocycles, as well as hydrocarbon
materials that can be employed in the bottom-up
chemical synthesis of structurally uniform carbon
nanostructures.

Aerosol & Interfacial
Spectroscopy
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Paul Ohno

Assistant Professor

peo0005@auburn.edu

PhD Northwestern University (2019)
Disciplines: physical, analytical, environmental

Our research seeks to develop and apply tools to
elucidate the molecular details of the structure,
composition, and reactivity of interfacial
chemical systems. We are particularly interested
in the surfaces/interfaces of aerosol particles
and liquid:liquid interfaces. This work lies at

the metaphorical interface between a range of
fields, including physical chemistry, analytical
chemistry, environmental chemistry, and aerosol
science. We use a variety of analytical techniques
and instrumentation, including sum-frequency
generation/second harmonic generation,
fluorescence probe spectroscopy, aerosol mass
spectrometry, and scanning mobility particle sizing.



YOURJOURNEYTOA
MEANINGFUL CAREER.
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Vincent Ortiz

Ruth W. Molette Professor
ortiz@auburn.edu

PhD University of Florida (1981)

Disciplines: physical, computational/theoretical

Dyson orbitals for CHB,,Cl,, photo-detachment

Electron propagator theory: a) provides a
systematic framework for development of ab
initio methods that efficiently and accurately
predict molecular spectra and properties; b)
avoids evaluation of complicated electronic
density functionals or state-functions; c) yields
orbital concepts that are easily incorporated into
qualitative chemical reasoning. Applications to
negative ions with unusual chemical bonding,
e.g. double-Rydberg, multipole-bound,
nucleotide, fulleride, o-conjugated, super-halide
and hydrated anions, expand the horizons of
structure and bonding concepts in all branches
of chemistry.
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Wei Zhan

Professor

wzz0001@auburn.edu

PhD Texas A&M University (2004)

Disciplines: analytical, bioanalytical, materials,
energy

We have broad research interests in solar
energy conversion, bioanalytical chemistry,

and materials chemistry, which, amazingly, are
tied together by a single type of species - lipids.
Since lipids are amphiphilic molecules - bearing
both hydrophilic and hydrophobic groups on
the same molecule - they can self-assemble or
be directed to assemble into various interesting
nanostructures with distinct size, shape,

and geometry. In our lab, we spend a lot of
time designing and controlling these lipid-
based molecular assemblies. To probe these
structures, we quite often rely on tools based on
electrochemistry and fluorescence.

Konrad Patkowski

S.D. and Karen H. Worley Professor
patkowski@auburn.edu

PhD University of Warsaw (2004)

Disciplines: physical, computational/theoretical, energy

Our group studies weak intermolecular interactions
using accurate techniques of ab initio computational
chemistry. We strive to provide improved descriptions
of weakly bound complexes of spectroscopic and
astrophysical relevance and a quantitative picture

of small molecule adsorption on carbon nanotubes
and within metal organic frameworks. Our method
development work focuses on extending the
capabilities of symmetry-adapted perturbation
theory (SAPT) and improving the performance of
dispersion-corrected density functional theory (DFT)
across the entire potential energy surface.

Learn more about
Jordan Harshman's
research.
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Stewart Schneller
Professor
schnest@auburn.edu

PhD Indiana University (1968)
Disciplines: organic, medicinal

The research currently underway in our
laboratory is focused on antiviral drug design
and discovery for treating emerging and re-
emerging viral infections for which there is no
suitable therapy, including vaccination. Our
focus is on inhibition of terminal viral MRNA
methylation based on varying the methyl donor
cofactor S-adenosylmethionine (AdoMet, shown
above). To date, success has been found towards
the flaviviruses (dengue, yellow fever), the viral
hemorrhagic fever viruses (including Ebola),

and the orthopox (monkey pox) viruses, among
others.

ONTHE COVER.

Tingting Qu, Assistant Professor Jordan
Harshman, Benedicta Donkor, and Yousif

Muten (not pictured) conduct research on the
skills and experiences of graduate students
in chemistry and biochemistry. The group’s
efforts to improve graduate education have
received the prestigious CAREER award from
the U.S. National Science Foundation.




OUR
COMMUNITY.

The Auburn-Opelika area is filled with
scenic natural beauty and a wealth

of possibility. It has much to offer in
education, recreation, nature, history,
culture, and more.

Auburn is a small, friendly university
town in the rolling hills of east
central Alabama, with a population
of approximately 75,000. It is
conveniently located along Interstate
85, less than 60 miles northeast of
Alabama’s capital city of Montgomery;
about 30 miles west of Columbus,
Georgia; and 100 miles southwest of
Atlanta. Alabama’s Gulf Shores can be
reached in less than four hours.

The City of Auburn and Auburn
University share a special relationship,
including partnerships such as the
Yarbrough Tennis Center and the
Auburn Research Park. The famed

Toomer’s Corner not only marks the
spot where the city and university
intersect, but it is a widely popular
place for the city and university
communities alike to gather in
celebration.

Auburn residents overwhelmingly
rate the city as a great place to live,
work and raise children, but don’t
just take their word for it. Forbes has
consistently ranked Auburn on its
lists for Best Places to Retire and Best

Small Places for Business and Careers.

Auburn City Schools has consistently
been ranked among the top public
school systems in the state and
nation.

Residents have access to a number of
city parks and recreational programs,
as well as 696 scenic acres at
Chewacla State Park.

Opelika, Auburn’s sister city, is full
of quaint charm and rich in heritage.
It is a vibrant small town with a high
quality of life for its nearly 30,000
residents. It is the county seat for Lee
County, the eighth largest county by
population in Alabama.

Opelika is home to the Opelika
SportsPlex and Aquatics Center; East
Alabama Medical Center; Opelika
Performing Arts Center; Southern
Union State Community College, one
of 27 institutions in the Alabama
Community College System; and the
Robert Trent Jones Golf Trail at Grand
National, host of the PGA Tour’s
Barbasol Championship.
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For questions about Auburn University’s Department of Chemistry and
Biochemistry graduate program, contact us at:

Auburn University
Department of Chemistry and Biochemistry
179 Chemistry Building
Auburn, AL 36849-5312

Phone: (334) 844-4043
chemphd@auburn.edu
auburn.edu/chemistry

Graduate program application procedure:
auburn.edu/cosam/chem_grad_app

Follow the College of Sciences and Mathematics on social media:

o facebook.com/cosamau G @cosamau @cosamau

Auburn University is an equal opportunity educational institution/employer.



