
t seems hard to 
believe that it’s 
been a year since 
my appointment 
as department 
chair. During 

this time I have 
become much more 
aware of the impor-
tant contributions 
made by our students, 
staff, faculty and 
you, the alumni of 
the Department. I 
appreciate that this 
Department is what it 
is because of the con-
tributions of so many 

of you over the years. Thank you for your contributions and 
your continued interest and support.
 I thought it might be of interest to you to share the De-
partment’s mission and some of the highlights of the past year:
 
 The Department of Chemistry and Biochemistry at BYU 
strives to integrate undergraduate and graduate education in a 
manner that provides an exceptional educational experience for 
our undergraduate students, offers opportunities in research at 
the cutting edge of our disciplines for our graduate students, and 
creates an environment conducive to excellence in scholarship and 
teaching for members of our faculty. We are committed to provid-
ing effective, rigorous, learning experiences for all our students, 
both majors and non-majors, in and out of the classroom. Under-
graduates have access to a variety of meaningful research projects 
in well-equipped and well-funded laboratories under the direction 
of faculty who are current in their disciplines. In those same labo-
ratories graduate students work with undergraduate students 
on significant research projects as they prepare themselves to 
work as independent scientists. Post-doctoral research associ-
ates participate with and extend the reach of faculty members in 
providing mentoring to undergraduate and graduate students. 
Our research efforts should produce discoveries that move science 
forward and contribute to society in meaningful ways.

 It is our goal to create a department toward which the 
best LDS undergraduate and graduate students will gravitate 
because of the high quality of the instruction, the range and 
quality of the learning opportunities outside the classroom, and 
the combined faith and scholarly excellence of the faculty.

paralysis, changes in heart rhythm and developmental 

that received in 2009.

3 book chapters and made 220 major presentations

professor of organic chemistry.

awards were made to support mentored research within the 

 While we continually strive to improve, we’re pleased 
with our progress during the past year and look forward to 

you for your continued support and for your excellent 

th.

Gregory F. Burton



I believe they are good students and they have worked hard 
to accomplish these goals, these achievements, and I’m pleased with their 

other students, professors and scientists at every level from all over the world.

I think it’s good to expose students to the cutting edge research in their areas 

younger who presented the most interesting original research in capillary gas 

attend all the talks and poster presentations given 
at the conference. These judges then vote on which 
scientist receives the award. The award includes a 

in Italy. The winner is also invited to give an oral 
presentation on their research at the next meeting.

anti-terrorism project researching the detection of 

with micro-organisms, bacteria and also with 

Left to Right: Dr. 
Milton Lee, Dan 
Li, and William 
Goodman. William 
Goodman is a chem-
ist from PerkinElmer 
and was the one who 
presented the Ettre 
Award to Dan Li.



-
sors have been using their 
knowledge of bacteria to 
turn waste into energy for 
quite some time, and now 
they’re taking their craft 

-

from the same department, recently trav-
eled to the world’s most populous country to 
unveil the biogas conditioning system they 

 The conditioner is currently being in-

and will function as part of a larger anaero-
bic digestion system to produce renewable 
energy for on-site use. This system will also 

manure into methane gas. The professors’ 
biogas conditioner will then purify that gas, 
stripping out any harmful elements and 
converting it into compressed natural gas 
that can be used to power the dairy’s vehi-
cles as well as burned to produce electricity.

-
bon-cutting ceremony to unveil the new system. They were joined 

as part of a previously scheduled economic trip to the country, as 
-

gas conditioner and make sure the whole system runs smoothly. 

chromatograph mass spectrometer system for detecting chemical 
warfare agents. In order to adapt the instrumentation to detect 

on an interdisciplinary team involving microbiology professor Dr. 

because there were so many excellent talks.

with analytical chemistry which could provide me broader vision 

and encouragement to overcome many obstacles. I would also 
like to thank our department for giving me this offer to make 

Continued on next page.



about the product working than he 
is about actually getting it into the 
country.

conditioner one way.

pounds, which is a quite a bit more 

are only temporary concerns that 
won’t deter either of these profes-

currently plan to install up to three 
additional biogas conditioning sys-

he said of the time and energy 

-

attended a signing ceremony in 

EcoPartnership agreement with 

other things, the agreement will 
further the ecological work with 

The ceremony took place alongside 
-

gic and Economic Dialogue, at the 

example, there is now a new part-

-
ties together. Those which are de-
veloping innovative environmental 
technologies will now be working 
bi-nationally and with local gov-
ernments and non-governmental 

-
able development projects such 
as next generation batteries for 
electric cars, and new clean air and 

working in radiology, developing several 
commercially successful x-ray products 

and other handheld x-ray products. This 
innovation has improved dental care in 

graduated in biochemistry 

graduate research fellowship 

was awarded to him due to a research 
proposal he wrote and will fund his PhD 

dominantly inherited episodic disorder 

heart arrhythmia and developmental 
abnormalities.

has done and how he worked to maintain 

one of the greatest honors in the nation 
to an upcoming PhD student, a National 

the conclusions she and her research 

research.

D. Clark Turner with 
Gov. Gary Herbert

Continued from page 3



team and partnering professors 
-

ology lab with Pearson Education 

provide lab experience for more high school and 
-

now a graduate student in his second 

Irvine, was recently awarded a National 

acutumine, a naturally occurring compound 
that has potential as an antiamnesic agent 

next three years of his program.

he student chapter 

a student chapter 

the record for largest number of 
undergraduate students to present 
in the conference from the Depart-

-

research in a poster session or talk. 

was pleased so many students 
got to experience sharing their 
research, especially the seniors.

Vegas, said she was impressed 

members’ presentations and ap-
preciated her own opportunity 
to share the culmination of her 

-

who were interested in my work and 
get exposure on a national level, 
which I wouldn’t have had other-



� � �

The underlying factors contributing to migraine are poorly 

aberrant human gene that causes migraines.  The mutation in this 
�

primary mechanism of signaling in cells, may play a major role in 

pattern in mice with migraine.

spectrometer.  We have worked out a phospho-peptide enrichment 
method and a method enabling the relative measurement of 

the sample processing pipeline and now have the ability to work 
with multiple mouse brain samples.  We have worked to streamline 

proteomic analysis of migraine and stands to make clear many of 
the cellular mechanisms responsible for this debilitating ailment.

Aman Makaju and
Dr. John Prince

Sara Nielson Pratt



have been trying to see if bacteria can 
survive the electrospray process in order 
to use this as a method to electrically 
charge the bacteria for subsequent 
experiments.  In electrospray, a liquid 

in the presence of a strong electric 

remaining analyte is electrically charged.  

large biomolecules for mass spectrometry.  
We electrosprayed E. coli directly onto 
a metal plate and also into a tube with 

found that E. coli survived this process, 
although the bacteria may have been 

bacteria, with the outer layer protecting 
the inner bacteria) or incompletely 
desolvated.  The next step in our research 
is to see if they can survive complete 
solvent evaporation.  We are constructing 
an improved electrospray source to allow 
us to address this question. This research 

collecting heat capacity data on bulk 

understanding the changes in miscibility 

measurements had suggested that there 

such a transition in a simple solid such 

necessary to repeat these measurements 
on a newer, better sample over the 

Quantum Design Physical Property 

acquired that allows us to collect heat 

data and can easily show that the 
previous anomalous transition was an 
artifact of the measurements and is not 

the analysis on the sample and will 

Katie Andrus Pulsipher



inhibit their own synthesis.  These stalling events can regulate the synthesis of 

understand the scope and mechanism of ribosome stalling, we developed a genetic 
tool in bacteria to identify new stalling peptides. We validated this selection and 

 The involvement in this research 
has increased my love for science, 
and I have learned to appreciate the 
beauty of research. I am grateful 
to the department for funding my 
research throughout. It has become 
one of the most valuable experiences 
I had during the course of my 
undergraduate study.

the thermochemolysis and gas 
chromatography-mass spectrometry 
protocols for producing fatty acid 

acid methylester and some sugar 
derivatives. Thermochemolysis 
involves adding reagents and heat 
to samples containing bacteria in 
order to convert their structures 
into unique chemical biomarkers. 
Thermochemolysis is followed by gas 

L to R:  Jae Hwang, Mickey Miller, Shankar Parajuli, Chris Woolstenhulme

Abhilasha Acharya and 
Dr. Milton Lee



chromatography-mass spectrometry to separate the chemical 

samples to the gas chromatograph-mass spectrometer for 

on the presence and absence of these two sugar biomarkers, 

differentiated from all other bacterial species.

We successfully developed a structure for application in 

from the end of an origami structure, with the coding sequence 

key and a lock on opposite ends could then link together when 

when deposited on a surface from solution.  It was found that 

were required: origami units and chains had to be formed at the 
same time, a protocol that involved slow cooling was required 
to discourage box formation, and a high concentration of raw 

useful in nanoelectronics.

which prevents bacteria from growing on contact lenses, and 

from growing on contact lenses for extended periods of time.

Tyler Olsen

Matthew Halbert



the second recipient of 

and accomplishments of 
a faculty member in the research has focused on 

is one of only four in the 
world with the capacity to 
measure the entropy of pure 
materials.

-
-

his work on important research 
conundrums in medicine and 

faculty members who dem-
onstrate outstanding achieve-
ment in scholarly activities 
funded by external sponsors or 

support of sponsored research 
and creative programs. 

department’s newest faculty 
members, was recently 

prestigious energy frontier 
research center funded 

award for his research in 
hydrocarbon chemistry.



e constantly receive letters from former and current students who 
-

ships, and grants.  The content of their messages always has a 

the time we needed it to continue our education.  It not only keeps food on the table, and 
the possibility of getting married and having children while going to school, the support 

Those changes ripple through villages, cities, and nations.   

Brent Hall, 
Philanthropies Representative

the department chair from 

award for faculty with 
awarded the Thomas E. 

in understanding the 
molecular mechanisms 
causing migraine headaches.

teacher-scholars whose work 
at the university transcends 
the limits of their disciplines 
and who have made 

the general education and 
honors curriculum.



This award is presented to an individual with outstanding 
achievement in the science and art of air pollution control. 

honors emeritus professors whose valuable contributions to 

example and vision that shaped the culture of the department 
today.department curriculum.



r. Dan Ess joined the 

theories of reactivity and selectivity for 
organic and organometallic reactions. 

for two years concurrently at The 

fundamental computational studies 

of homogenous catalysts for methane 

appointment he was then a postdoctoral 

fuels and next generation photovoltaics 
energy frontier research center.

lab undertakes research efforts ranging 
from investigation of mechanisms and 
reactivity for small molecule activation, 
organic and inorganic catalysis, 
asymmetric and stereoselective reactions 
in silico catalyst design and chemical 
physics. In the past year, studies from 
the Ess group have already led to a 
number of high-impact publications.  
Dan is currently a principal investigator 
in the center for catalytic hydrocarbon 

Department of Energy.
 Dan and his wife, Emily, have two 



Recognizes an outstanding 
junior student with exceptional 
aptitude in analytical chemistry. 

Recognizes an outstanding female 
junior student in chemistry or 
biochemistry. This award is 
sponsored by the Catalyst Club, 
an association of women who 
are current or emeritus members 
of the department or spouses of 
current or emeritus members. 

 

Thirty-seven students received 
undergraduate research fund-

-
-

ing students received special 
research funding awards for 
outstanding research proposals:

Recognizes the top presenters in 
chemistry sections of the Spring 
Research Conference. Awards 
consist of a cash award from the 
ACS and the College of Physical 
and Mathematical Sciences. 

The following are cash awards.

Elisabeth Pound

 

Twenty-hour research 
assistantship support for Spring 
and Summer 2011

Half-time research assistantship 
support for the 2011-2012 
academic year. 

  

Ten-hour research assistantship 
support for the 2011-2012 
academic year.

Twenty-hour research 
assistantship support for the 
2011-2012 academic year with a 
cash supplement.

Twenty-hour research 
assistantship support with a 
cash supplement



lease mark your calendars and plan to renew your friendships 
in the department at our homecoming activities as follows:

Reception & Dinner,

Reserved seating

Number attending

(Please include yourself in both totals.)

Name:

E-mail:




