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INNOVATI

COLLABORATION
& EXPLURATION

University's inaugural Summer Research
Fellowship Program brings students and
faculty together in search of new knowledge

he fall is a beautiful time of year in
Northeastern Pennsylvania. Hints
of color dot the landscape along
the mountainside as Misericordia
University researchers wade
through streams to explore the
impact natural gas fracking may
have on the health of streams in the region.
Inside laboratories, additional collaborations
examine the science of nicotine as it relates
to e-cigarettes, the impact of nosocomial
infections on the health care system, and the
possibilities of the PAK-2 gene. The diverse
research is a continuation of the inaugural
Summer Research Fellowship Program that
paired eight undergraduate students with
six faculty members for an opportunity to
innovate, collaborate and explore.

“The fellowship program helps us to grow
in our identity as a university,”
says Russ Pottle, Ph.D., dean
of the College of Arts and
Sciences. "It enables us to
develop and disseminate new
knowledge, and it provides
transformative experiences for
our students and faculty. Our
undergraduate students,
particularly, gain invaluable
experience conducting and
understanding research that,
in turn, fosters necessary skills
for graduate school and for
their careers.”

What began in the summer is continuing
through the 2014-15 academic year in
laboratories on campus and at The
Commonwealth Medical Center in Scranton,
Pa., at academic conferences where students
and faculty shared their scholarship, and in a
peer-reviewed scientific journal that published
the findings of Misericordia researchers. Its
success has inspired an expansion of the
program so it can include research in areas of
the humanities. The University has reaffirmed
its commitment by increasing funding from
$32,000 to $119,250 for 2015-16, which will
enable up to 25 students and 12 faculty
members across the University's three
college to engage in scholarly work and
scientific research.

“Thanks to the success of the inaugural
fellowships, the program is drawing new
research fellows from across the University's
academic community,” Dr. Pottle says. “The
commitment in resources and dollars
demonstrates that, as a young University,
Misericordia embraces the production of new
knowledge as a main component of its identity.

The 2015 fellowship program will provide
free on-campus housing, stipends of $4,000
each to undergraduate fellows, and pay for
the materials and other related costs
associated with the research program. The
expanded program includes students and
faculty in biology, history, occupational
therapy, chemistry and biochemistry, physics,
and speech-language pathology.

"

BY MARIANNE TUCKER PUHALLA AND PAUL KRZYWICKI

“Important scientific research is being
conducted at Misericordia,” President Thomas
J. Botzman, Ph.D., acknowledges. “The
fellowship program has been designed to
provide our students with the opportunity
to develop new skill sets, such as
troubleshooting the unknowns that are
involved in any type of academic research,
and to work with new technology.

“Misericordia continues to grow and
evolve for the betterment of its students and
society. These advances provide excitement to
the academic community and has us all looking
forward to what they develop and discover,” the
president adds.

DALLAS TWP,, Pa. — Having spent much of the summer in
waders with fishing nets in hand, one might not imagine that
third-year biology undergraduates Timothy Kennedy ‘16 and
Michael Pheasant "16 are in the pre-med track and have plans

to go to medical school. Wedged in between
classes in anatomy and physiology, the two
took their love of science outdoors and spent
the summer as research fellows examining
the diversity of organisms in two Luzerne
and Wyoming County creeks under the
guidance of Barbara McCraith, Ph.D.,
associate professor of biology.
Dividing their time between Trout Brook
and Leonard’s Creek — each just a few miles
from campus - the team collected data on
water temperature, dissolved oxygen, pH level,
flow rate, and ammonium, nitrate, and phosphate
levels, and gathered fish and macroinvertebrates such
as mayflies, stoneflies and caddis flies — organisms seen as
important indicators of stream health.
A focus of their study was to examine leaf decomposition
and what impact the leaves that fall into the water have on the
biodiversity of the water.
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From their data, they developed two complementary

research projects: one looking at the composition
of the water and the impact it has on which
macroinvertebrates live there, and the second,
assessing the impact it has on the diet of

various fish species.

Kennedy’s project, A Comparison of
Benthic Macroinvertebrate Diversity
in Trout Brook and Leonard's Creek,
Pennsylvania, assessed the biodiversity of
the macroinvertebrates in the two water
systems in order to further understand the
relationship between biodiversity and stream
ecosystem structure and function.

"As a pre-med major, | think of myself as more
of an indoor scientist, doing anatomy dissections
inside a lab, but this fellowship has given me the
opportunity to explore my love of science out in
the field,” says the son of Timothy and Tina
Kennedy. "It has given me a whole new
perspective on ecology, the natural sciences and
research—and the chance to work with and learn
from amazing people.”

Born and raised just miles from the two streams,
Kennedy admits having a vested interest in the
quality of the watershed and the research that he,

Pheasant and Dr. McCraith are conducting. "I know what we are
doing is important. The data from our projects is complementary,

so it makes perfect sense that we work together.”

After graduation, Kennedy plans on attending medical
school and becoming a doctor of osteopathic medicine with

a specialization in radiology.

In his project entitled, A Two-dimensional Analysis of Fish
Stomach Contents and Benthic Macroinvertebrates in Trout

The expanded 2015
fellowship program will
provide free on-campus

housing, stipends of $4,000
each to undergraduate
fellows, and pay for the
materials and other related
costs associated with the
research program.

Brook and Leonard’s Creek, Luzerne and Wyoming

Counties, Pa., Pheasant also examined the
diversity of macroinvertebrates present in
the two water systems and focused on the
distribution of fish species as well as what
macroinvertebrates made up the diets of
fish living in the streams.

Pheasant is also a biology major in the
pre-med track. The East Stroudsburg, Pa.,
native always has loved the outdoors, and is
passionate about the research he has had

the opportunity to conduct at Misericordia.
"I love the fact that | can take my interest in
ecology and science, put them together and
be a part of important research on local water
systems. It is such a great opportunity to be able
to work with Dr. McCraith and other students who
are so equally committed,” he says.

The summer projects are an extension of Dr.
McCraith's ongoing research regarding the impact
of the natural gas industry on surface waters of
the region. There is a natural gas pipeline that
crosses Leonard’s Creek above where the research
is being conducted, and one below the Trout
Brook site. Taking comparative samples is an
important part of the study.

“It has been interesting to watch how the collaboration
between Mike and Tim has developed, and how they
complement each other’s research,” says Dr. McCraith, a
member of the Misericordia faculty since 1999. “The two

Misericordia University undergraduate
biochemistry major Adaline Predmore
15 of Wilkes-Barre, Pa., foreground
and Charles Saladino, Jr., Ph.D.,
associate professor of chemistry and
biochemistry, prepare the luminometer
for their ongoing research, A Novel
Method for Undergraduate
Biochemistry Students to Detect

Free Radicals and their

Elimination of Vitamin C.
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began the project as sophomores when they started studying
leaf decomposition as a result of the leaves falling into the
water. Their two separate projects developed from those
preliminary studies.”

“| started out in the summer of 2013 doing a vegetation
study, but that lead to more questions,” Pheasant adds. "My
family has always been into fly fishing so it is natural that |
want to know about what is in the water and what bugs the
fish like to eat.”

Highly motivated both inside and outside of
the classroom, Pheasant maintains a seemingly
impossible schedule. In addition to his
pre-med academics and biology research
commitments, he is president of the
Student Government Association, and as
such is leader of the student body and
student liaison to the University’s president
and Board of Trustees. He is also a
member of the Misericordia Cougars
football team, where he has made his
mark as a starting wide receiver and
back-up quarterback.

The son of Steven and Dorothy Pheasant says
his goal is to go to medical school. He has not
determined a specific area of interest. “| take my
life one day a time and | pray about it,” he says.
"It has gotten me where | am today.”

Forced inside by the winter weather, Pheasant
and Kennedy go to the stream when they can.
Their research will continue through the spring.
They are processing their data and plan to present their
findings at the Pennsylvania Academy of Science Meeting
in April at Lebanon Valley College, Annville, Pa.

MU students have
been conducting their
research in the labs at

Misericordia and TCMC.

Just weeks away from receiving her bachelor’s degree in
biology, senior Alice Messler '14 took a moment during a
laboratory session in November to reflect on the opportunity
she had as a Summer Research Fellow and to work one-on-one
with Cosima Wiese, Ph.D., associate professor of biology,
in an effort to help explore a plant-based alternative to
pharmaceutical antibiotics. The intensive research experience,
she says, confirmed what brought her to Misericordia in the

first place - the opportunity to be in small classes and
receive individual attention from faculty who are
willing to share their research expertise.
The Waverly, Pa., native collaborated with
Dr. Wiese on the project, Antimicrobial
Activity as Related to Alkaloid Composition
of Root Extracts from Berberine Containing
Plants. The purpose of the work was to
evaluate the antibacterial activity of root
extracts from several different plant species
that include berberine compounds to
determine whether they might be effective
in the development of antimicrobial
compounds. Their work will go towards helping
pharmacologists develop plant-based antibiotic
alternatives to help combat the development of
antibiotic-resistant strains of bacteria, such as
methicillin-resistant Staphylococcus aureus (MRSA),
a highly contagious, acute respiratory bacterium.

The daughter of Bruce and Virginia Messler is
enthusiastic when she talks about her experiences as
a fellowship researcher. “Being able to collaborate
on research with a professor of my choice, one-on-one, was the
most rewarding experience of my undergraduate career,” she
shares. “Dr. Wiese has provided me with an immeasurable

amount of knowledge,
helpfulness, support
and inspiration. | know
everything | have learned
from her will benefit me
greatly throughout my
graduate education.”
Dr. Wiese is equally
pleased. "For our faculty,
summer is the best time to do
research because we have the
time to delve into more extensive
projects and provide our students with a
more relevant research experience — they get to develop a
project, carry it out and troubleshoot when things do not go as
planned,” says Dr. Wiese. "It is exciting for us to be able to
work with them on a full-time basis, 40-hours-a-week. There is
absolutely no need for them to go
elsewhere when we are doing important
research right here in our own labs.”

As a student, Messler was a member of
the Biology Club and the Dead Alchemist
Society (chemistry club) and was treasurer
of the Tri Beta biology honor society. She
also was drawn to the empathetic nature
of the Misericordia campus, and became
involved with Campus Ministry. She
was among the first group of students
inducted as a Mercy Associate, a group of
volunteers who help carry out the mission
of the Sisters of Mercy, the religious order
that founded the University. She took
part in a Spring Break service trip to inner
city Philadelphia to serve at the Mercy
Neighborhood Center in her sophomore
year. As a junior, she went on a Misericordia service-learning
mission to help the Sisters of Mercy serve the disadvantaged
in Georgetown, Guyana — one of the most impoverished
countries in South America. What she saw and experienced in
the hospitals and orphanages of Guyana shaped who she is
now, and the road she expects to follow in the future.

Armed with her Summer Fellowship experience, Messler
plans to continue her research into plant-based
pharmaceuticals, and pursue a Ph.D. in medicinal
chemistry. She is scheduled to present her
research at the Pennsylvania Academy of
Sciences symposium in Harrisburg, Pa., in
April, and at the northeast regional meeting
of the American Society of Plant Biologists
in Boston, Mass., in May.

The December 2014 graduate is most
excited to have the opportunity to submit
the work for publication in a scientific journal.

"Publishing research was never something |
expected to be able to accomplish as an
undergraduate,” she adds. “Planning to pursue a
career in research, it was always a dream of mine to
have a publication. But | didn't imagine it would be
possible so early on in my research career.”

Messler has applied to six graduate schools and hopes to
have a decision on her next academic step by April.

At age 24, third-year chemistry major Megan Toda 16 of
Olyphant, Pa., has an even greater appreciation for the
opportunity that Misericordia’s Summer Research Fellowship

program afforded her. The non-traditional student spent the
summer working on two computational research projects
with Anna Fedor, Ph.D., assistant professor of chemistry
and biochemistry.

The daughter of Mark and Ruth Toda started her college career
at Misericordia at age 18 right out of high school and became
acquainted with Dr. Fedor through some early chemistry classes.
When faced with the need to put her college career on-hold for
personal reasons, it was Dr. Fedor who urged her to keep the
door open for a future return to campus. After a four-year leave
of absence, it was Dr. Fedor’s encouragement that helped her
make the decision to return and continue her studies.

Now a junior, Toda spent the summer working side-by-side
with her mentor on two infrared spectroscopy and computational
chemistry research projects using a new PerkinElmer FT-IR
(Fourier Transform Infrared) spectroscope - cutting-edge
spectrometry equipment that recently was purchased through

“We don’t have a big program; we don’t have a lot of
equipment, but we have a lot of solid educators. | used
the word educators on purpose. Here we have people
who are dedicated to student education and how their
students learn. There isn’t a member in the biochemistry
faculty who hasn’t helped me or improved my research
in some way.”

— Undergraduate biochemistry major
Adaline Predmore ‘15 of Wilkes-Barre, Pa.

philanthropic support to enable more accurate and reliable
test results.

Dr. Fedor and Toda studied the behavior of simple
hydrogen-bonded molecules. The research team’s goal
was to gain a better understanding of biological processes.
They combined computational chemistry and infrared
spectroscopy to study hydrogen-bond formation in phenol,

which acts as a model for tyrosine — one of 22 amino
acids that are used by cells to synthesize proteins.
The first project was entitled, Investigating
Hydrogen Bonding in Phenol Using Infrared
Spectroscopy and Computational Chemistry.
The groundbreaking research resulted in the
first scientific paper based solely on data
produced by natural sciences faculty at
Misericordia University being accepted for
publication in a scientific journal. The article
appeared in the Dec. 9, 2014 edition of
The Journal of Chemical Education.
The journal article also was adapted into a
laboratory experiment so other students can
learn from the research conducted at Misericordia.
It includes supporting materials so instructors can
easily implement the experiment in their classrooms.

The second research project, Applying FT-IR/FIR Techniques
to Analyze the Intermolecular Hydrogen Bonding Interactions
of Biological Models in Solution, is currently underway. “The
new PerkinElmer spectrometry equipment allows us to see
into a new region of the infrared spectrum to help determine
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the fingerprint of a compound,” Dr. Fedor explains. “Each
peak in the spectrum indicates a specific interaction in the
molecules under study.”

Also a member of the Dead Alchemist Society, Toda has
deep gratitude for the fellowship research opportunity. I
sincerely benefitted from my experience as a research fellow
this summer,” she offers. “I discovered that | really enjoy the
research process, especially the troubleshooting aspects of
research. It has been by far the single most important and
fulfilling undergraduate experience for me.”

Toda is appreciative of the espirit de corps that the
fellowship offered, and says she learned just from being in the
lab at Misericordia with other focused students, who all have
the same goal of going to graduate school. “We learned from
our research, our faculty mentors and we learned from each
other,” she says. "I have been so fortunate to have faculty
support throughout my very untraditional college experience.
Dr. (Charles) Saladino was the first chemistry faculty member |
met at Misericordia, and he has been a constant support and
inspiration for me. Dr. Fedor has been instrumental in my life. |
will never forget the conversation that | had with her when |
had decided to step away from school for a time, and | will
never forget the conversation | had with her when | decided to
return. Needless to say, | have been reminded of and relied
upon her encouraging words as | dived back into student life.”

Toda says she looks forward to the prospect of going to
graduate school after she graduates from Misericordia in 2016.
“| learned to appreciate computational chemistry very much,
as it was one of the major tenets of our research this summer. |
have really enjoyed my biochemistry and inorganic chemistry
courses, and bioinorganic research is very intriguing to me. |
am looking forward to taking physical chemistry next year so
that | can further hone those skills.”

As an associate professor of chemistry and biochemistry
at Misericordia University, Charles Saladino, Jr., Ph.D., has
a philosophical way of examining and reflecting upon the
physical world. Perched in the corner of his third-floor
office in Hafey-McCormick Science Building, the he readily
acknowledges how he enjoys holding court and brainstorming
with his students and undergraduate researchers. Oftentimes,
the veteran academic says he revisits a poster that features a
sketch of a monument and a simple statement below it: “To
the unknown scientist who did some important groundwork.”

It is a simple lesson for sure, but one he has referred to often.
It's a mission statement, he says, the vast majority of scientists
and researchers live by because it takes an army of these
dedicated professionals to realize a significant breakthrough
in pharmaceutical, scientific or any other related research.

“When you start getting into biochemical mechanisms, it takes
great perseverance,” Dr. Saladino states. “| could argue that a lot
of research is 90 percent perspiration and 10 percent inspiration.”

In the Misericordia University laboratories, Dr. Saladino
partnered with undergraduate biochemistry major Adaline
Predmore ‘15 of Wilkes-Barre, Pa., for the ongoing research
project, A Novel Method for Undergraduate Biochemistry
Students to Detect Free Radicals and their Elimination of
Vitamin C, as part of the Natural Sciences Summer Research
Fellowship Program.

"The program fosters independent learning and critical
thinking,” Predmore says. “When you work in a lab for a class,
you are handed directions and just about everything you need

to do to make it work. When you do research, you encounter
problems. Sometimes it doesn’t work at all, and it is your job
to figure out why. Dr. Saladino gave me a lot of freedom in the
lab. He tells me this is what | want as a general idea, and |
have to apply that.”

Together, they developed a chemical model system that
enables them to study antioxidants and free radicals — an
atom, molecule or ion that has an unpaired electron. The
system allows Misericordia researchers to gauge antioxidants’
efficacy, compare different combinations of antioxidants, and
to determine how they work in combination with free radicals.

“It (the interaction of antioxidants and free radicals) is so fast
it is difficult to measure,” acknowledges Predmore, who will
receive her degree in May 2015 and plans on attending
graduate school for a Ph.D. in biomedical sciences, “but they
are highly reactive molecules and they cause a lot of damage.”

Free radical damage in the human body is responsible, at
least in part, for Alzheimer’s disease, atherosclerosis, cancers,
aging and more. The hope with the ongoing research at
Misericordia University is to gain a better understanding of
the free-radical reaction and how antioxidants react to inhibit
them — and eventually lead to some form of treatment.

“Itis hard to make the big leap to the human system,” says
Dr. Saladino, explaining the difficulty in measuring their success.
“Antioxidants have completed their work in a nanosecond. You
have to extrapolate what is going on in the body even if we
cannot directly measure it. The closest they have come is
measuring substances in the blood that tell us free-radical
reactions have occurred, but we cannot measure what's really
happening in a given instant.”

Instead, Misericordia researchers relied upon chemical
reactions of antioxidants and free radicals with luminol to
measure the effectiveness of antioxidants. Luminol generates

free radicals in which blue light is given off. An antioxidant
inhibits free-radical generation by luminol with less light being
produced, according to Dr. Saladino and Predmore. This light,
however, can only be detected by a sensitive instrument called
a luminometer.

"What we are doing will allow us to dissect the chemistry
that is probably going on in the body. The more we learn
about that the more we can suggest modulating that,
manipulating it,” Dr. Saladino says. "It
allows us to suggest which antioxidants
will really be most effective in preventing
cellular damage and the conditions
(temperature, pH, etc.) in which they act.”

During their research, Predmore
reviewed more than 50 peer-reviewed
journal articles, operated new
instrumentation (GloMax 96 Microplate
Luminometer from Promega), learned
precision measurements, like nanomolar
concentrations, refined her pipetting
techniques, and discovered clean
glassware makes all the difference
in getting reliable data.

“We don't have a big program; we
don't have a lot of equipment, but we
have a lot of solid educators,” Predmore
says, reflecting on the research that fellow
Misericordia biochemistry majors will continue after she
graduates. "l used the word educators on purpose. Here
we have people who are dedicated to student education
and how their students learn. There isn't a member in the
biochemistry faculty who hasn’t helped me or improved
my research in some way.”

“I discovered that | really enjoy
the research process -
especially the troubleshooting
aspects of research. It has been
by far the single most important
and fulfilling undergraduate
experience for me.”

— Megan Toda '16,
Summer Research Fellow

The PAK-2 gene and nosocomial infections have little in
common other than the unknowns that are being explored
about them in the laboratories of Misericordia University and
The Commonwealth Medical College (TCMC) in Scranton, Pa.

Together, faculty and student researchers are collaborating
on projects that may one day broaden the understanding of
the possible transmission of bacteria, viruses and infections
from health care workers’ uniforms or scrubs to others, and
may lead to the development of anti-tumor drugs to battle
diseases such as breast cancer.

For Jessica Moss '15 of Hunlock Creek, Pa., as a biology
and pre-med major it is easy to see why she chose to become
immersed in research that may affect so many aspects of the
health care system. About 1 in 20 patients or more than 1.6
million infections (nosocomial) annually are being treated in
U.S. hospitals, according to the Center for Disease Control.

The cost in dollars and lives is staggering: More than 23,000
deaths and up to $33 billion in associated costs are attributed
to the transference of infections in clinical settings, according to
Moss' research. "I find it to be very interesting,” the daughter of
Richard and Charlotte Moss says about her ongoing research. “|
have learned a lot about nosocomial infections. | would really
like to know how aware people are that this (transmission of
viruses, etc.) could potentially be happening.

“I'm usually a pretty quiet person, and | don't usually like to
go out and collaborate with people, but by doing this research
it has taught me that collaborating with other people makes
you understand more about your surroundings and more
about people,” adds Moss, who plans on earning a master’s
degree in biology before attending medical school.

Jun Ling, Ph.D., assistant professor of biochemistry and
director of the Office of Research Compliance at TCMC, is
collaborating with Misericordia University researchers Frank
DiPino, Jr., Ph.D., professor of biology; Brenda Pavill, Ph.D.,
C.R.N.P, associate professor of nursing; Elizabeth Barilla,
M.S.L.I.S., information literacy and assessment librarian, and
Moss on the research.

“"We are much more sensitive to it (nosocomial infections)
after what happened in Texas with Ebola,” Dr. DiPino
acknowledges. “It's a much more extreme example, but
it makes her research that
much more timely.”

In the end, researchers want
to measure health care
workers’ awareness of
nosocomial infection
transference and to find out
how easy is it to transfer
organisms from one patient to
another. Do they know their
attire can be a source of
transmission in clinical settings
and in the public? Poor
hygiene, for example, also
plays a significant role as
doctors, physician assistants
and nurses oftentimes go from
patient to patient in the
emergency room and from
hospital room to hospital room during their day. Are they
washing their hands properly? Do they de-glove and then
transfer contaminants to another part of their body or gowns?
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Can health care workers wear their scrubs in public places after
work without spreading pathogens?

The answers to these and many other questions will begin to
take shape thanks to a piloting survey that has been developed
by researchers. The survey tool is being tested on students
enrolled in the health and medical science programs at
Misericordia University. Survey questions are expected to
be revised, re-tested and validated by May 2015.

“This project is an extension of my laboratory research
on the control of antibiotic-resistant bacteria infection,”

Dr. Ling explains. “Through discussions with Dr. DiPino and the
involvement of public health department faculty at Misericordia,
Jessica has been able to finish some preliminary studies. Jessica
will be presenting her research at the American Medical Student
Association Conference. This project represents a good

model for TCMC to collaborate with local universities on
multi-disciplinary research to promote medical education.”

The next step in the process is to have professional health
care workers participate in the survey. Once this data is analyzed,
researchers would like to develop protocols that will help limit
the transmission of nosocomial infections. The final part of the
research will involve testing hospital attire to determine what, if
any, pathogens are being transferred from patients and hospitals
to health care clothing, and finally to others.

“We can look for and culture these organisms and quantify
them and get a number to get a better sense of the likelihood
for transfer,” says Dr. DiPino, who says this research may drive
a policy agenda that results in health care workers changing
their clothing in and out of the hospital. “The timing is correct
to re-examine that policy.”

In other research facilities at Misericordia and TCMC,
Alexandra Wagner '15, "17 of Tamaqua, Pa., is exploring the
potential for the PAK-2 gene to be used as a therapeutic
target in the development of anti-tumor drugs with Dr. Ling
and Dr. DiPino. Wagner understands the importance of the
research, as 40,000 women die of breast cancer annually and
50,310 people die of colon cancer each year, according to
their research documents.

“It's really amazing that | am working on this type of research,”
says Wagner, who will receive her undergraduate degree in
medical science before matriculating into the physician assistant
program at MU. "My Aunt Kathy passed away from colon cancer.
| watched her suffer. Nobody should have to suffer like that. It
definitely motivates me that there has to be a way to cure it.”

Since the summer, Wagner has been cloning and mutating
the PAK-2 gene through the use of vectors and primers
researchers made and designed over a period of months. A
protein known as a kinase is encoded by the complex gene,
which acts as a switch to turn cellular activities on and off.
When this switch short-circuits, the cell divides and grows
uncontrollably. The abnormal growth in the cell leads to
tumors and metastasis, according to the research team.

“This is an important project to study the molecular
mechanism of cancer development,” says Dr. Ling. “The
involvement of students not only provides a chance to train

(top, left) Dr. Charles Saladino and student researcher Adaline
Predmore ‘15 examined the impact of antioxidants.

(center, left) Jeremy Osko ‘15 developed laboratory experiences for
future students with Dr. Frank Yepez Castillo.

(bottom, left) Alice Messler ‘14 and Dr. Cosima Wiese examined
antimicrobial activity with the HPLC.

them how to do research, but also enhances the educational
collaboration between TCMC and Misericordia University,
therefore facilitating the advance of academic programs in
both institutions. The students have passed broad technical
trainings from the summer research program, now they are at
the stage to prepare PAK-2 mutants for further functional
studies in cancer cells.”

By cloning the PAK-2 gene into a vector — which carries the
gene of interest — researchers were able to analyze the DNA
using restriction enzyme mapping. With gel electrophoresis,
researchers confirmed the presence and position of the PAK-2.
Primers also were used to insert the PAK-2 gene into the
vector, which are circular DNA molecules that have specific
sites for enzymes. The process enables researchers to choose
restrictive enzymes depending upon where they want to insert
the DNA into the vector.

"The plasmid is going to make it more amendable to
mutagenizing the gene,” Dr. DiPino explains. “We can target
the kind of changes we want to make in the gene and it alters
the protein. One approach to understand the function of a
component of the cell is to alter it — in other words, break it —
and then examine what the cell can no longer do. We alter key
sites on the protein in order to understand how the protein is
controlled. We are trying to identify key places in the protein
that controls that switch.”

The collaboration between MU, TCMC and student researchers
began in September 2013, and is scheduled to continue through
the spring 2015 semester.

“I think it is a great learning opportunity,” adds the daughter
of Craig and Karen Wagner about the fellowship program. “I
would definitely recommend it to students who are not happy
with textbook definitions and want to expand their knowledge
of science outside the classroom.”

Long after Jeremy Osko ‘15 of Ashley, Pa., receives his
bachelor’s degree in biochemistry from Misericordia University
in May, students at his alma mater will be learning about cell
metabolism and chromatographic and mass spectrometry
techniques in laboratory experiences he designed with Frank
Yepez Castillo, Ph.D., assistant professor of chemistry and
biochemistry, as part of the inaugural Summer Research
Fellowship Program instituted by the College of Arts and Sciences.

The collaborative research project the student-faculty team
designed, Bringing Metabolomics into the Organic Chemistry
Classroom: Developing New Laboratory Experiences to
Explore the Chemistry of Nicotine in the Human Bodly,
resulted in three new laboratory experiences built around a
single molecule - nicotine.

The three new organic lab experiences examine the relatively
new electronic cigarettes or e-cigs, and the chemicals contained
in liquid cartridge refills; nicotine and its effects on the
production of dopamine in rat cells, and how nicotine interacts
with cells.

(top, right) Dr. Anna Fedor and student Megan Toda ‘16 utilized
computational chemistry and infrared spectroscopy in their work.
(center, right) Undergraduate students Timothy Kennedy ‘16 and
Michael Pheasant ‘16 worked with Dr. Barbara McCraith to examine
stream health in the region.

(bottom, right) Dr. Frank DiPino, Jr., collaborated with students
Jessica Moss ‘15 and Alexander Wagner '15.




"My passion has always been teaching,” says Dr. Frank, the
name his students use to address him at MU. “Students have a
hard time seeing what's going on in the lab and how it relates
to their day-to-day lives. With this project, we wanted to bring
technology and protocols that are used in the health sciences
into the labs so they would actually see how this works.”

In this case, the son of Daniel Osko and Donna Meck of
Ashley, Pa., learned more than how to conduct basic scientific
research. He had to prepare documentation to receive
approval from the Misericordia University Institutional Review
Board; write a grant and develop a budget to support the
ongoing project financially; learn new techniques on the
Agilent gas chromatography mass spectrometer in order
to properly measure media; review scientific literature to
determine best practices; assess the efficacy of labs as a
learning tool, grow pheochromocytoma rat cells (PC-12 cells),
and to make poster and oral presentations
about the work before his peers and at state
conferences, like the 45th Central Regional
American Chemical Society Meeting in
Pittsburgh, Pa., in the fall.

"It is definitely worth all the hard work to
know that other people are going to learn
from my experiences,” says Osko, who will
attend the University of Pennsylvania for
graduate school. “Science classes aren’t

everyone's favorite subjects, but maybe this will give them a
change of heart.”

The Misericordia research team chose to explore e-cigs and
nicotine in their laboratories because of the new product’s
popularity in society and its lack of regulation by the Food and
Drug Administration. Battery-powered e-cigs contain nicotine
and emit a smoke-like vapor. The recent Morbidity and
Mortality Weekly Report from the Centers for Disease Control
and Prevention also illustrates how the usage of tobacco
products, including e-cigs, among teens has increased. Last
year, 4.5 percent of high school students said they used e-cigs
in the last 30 days, according to the report.

Misericordia’s newly developed labs enable students to
learn different aspects of organic chemistry by various
hands-on experiences. For example, participants will learn the
delicate process of cell culturing by placing media onto cell
plates and then into incubators so they can be split to grow
enough cells for experiments. In another experiment, students
will examine the molecular dynamics of PC-12 cells interacting
with nicotine, as the drug binds itself to a receptor in the cell
membrane. Lab participants will then be able to see how
binding takes place and what would happen if they slightly
changed the structure of nicotine.

“I never grew cells before,” Osko says about the added
knowledge he gained as a fellow and from the ongoing
research. "l actually had to show three other people how to
grow the cells. That was kind of cool.”

In the second lab, Dr. Yepez Castillo and Osko chose to use
PC-12 cells to measure the release of dopamine since they can
be used as a simple model of mammal brain cells. The release
of the chemical dopamine in the human brain is what gives
the addictive effect to cigarettes. By using the Agilent gas
chromatography mass spectrometer, lab participants can
measure the concentration of nicotine and also determine
if higher concentrations of the addictive drug results in
the release of more dopamine. Misericordia researchers
concluded that as nicotine increases so does the release
of dopamine in PC-12 cells.

Through the use of the new technology, Dr. Yepez Castillo,
Osko and future students can also measure media and determine
the formulation in refills for e-cigs, such as compounds, ions and
fragments, as part of the third lab experience.

In order to determine if the lab experiences are successful,
the collaborative team had to document if students retained
the information. Through the development of the labs, Dr.
Yepez Castillo and Osko adjusted their teaching methods and
certain aspects of the labs to ensure their overarching goal
was achieved: To help students learn and retain the
information in the organic chemistry laboratory experience.

“It could be frustrating at times with the amount of work
that's involved,” acknowledges Osko, who wants to conduct
pharmaceutical research after earning his Ph.D., “but at the
end of the day it was motivational to see just how much | could
accomplish. | was about to work at a fast food restaurant again
for the summer, so | was extremely happy to see a job opening
in my position of study that would benefit my education.”

For more information about the Misericordia University Summer
Research Fellowship Program, please contact Dr. Russ Pottle at
(570) 674-1484 or at rpottlel@misericordia.edu. For additional
information on the College of Arts and Sciences at Misericordia
University, log on to www.misericordia.edu and click on the
academics tab.



