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from the editorsinquiro staff
Inquiro: to search; to know. Curiosity about the natural world has been 
a defining trait of our species since the beginning of time. Ancient civilizations all 
over the world developed methods to harness the power of nature and to explain 
the mysteries of the universe. The human spirit of discovery has survived millennia 
and flourishes now more than ever before. As we uncover the secrets of the human 
genome, the laws of modern physics, and the delicate balance of our environment, 
we embark on unprecedented journeys into the unknown. Furthermore, it is 
a journey that allows us to escape national borders, age differences, and even 
language barriers. This journey is for all humanity.

The journey of inquiry flourishes on the campus of the University of Alabama 
at Birmingham (UAB) through the cultivation of inquiring minds with dedication 
to scientific research. This environment entices students and faculty members 
alike to find solutions to countless issues throughout the world. Once discov-
eries have been made, an important part of research is the sharing of these 
findings. Shweta and I have experienced this desire to explore the unknown 
and have since decided to continually provide UAB an outlet with which to 
share their passion for research. This outlet assumes the form of a yearly pub-
lication known as Inquiro.

Within the first year of our undergraduate education, Shweta and I experi-
enced the publication of the first volume of Inquiro in 2007.  The launch of the 
journal initiated the beginning of our involvement with it. Both of us realized 
the impact such a journal has on the surrounding community, and we quickly 
pursued positions on the editorial board in 2008. Organized, edited, and 
published solely by undergraduates, we would be partially responsible for 
the success of the editorial. Already prepared from previous experiences with 
high school publications, the entire Inquiro process of editing and reviewing 
submissions, writing articles, and conducting interviews was very appealing to 
us both. We were specifically enthused about its relatedness to the scientific 
world, as we were both set on obtaining degrees in this field, Shweta in Biol-
ogy and I in Chemistry.

After a successful second issue of Inquiro, we wanted to remain a part of the 
editorial board. Our growing passion for the journal and constant need to seek 
the next tier of challenges motivated us to apply for the Chief Editor posi-
tions. Receiving this position, we were overwhelmed with excitement to play 
an integral part in the publication of the journal. We had ambitions of making 
the journal bigger and more diverse, a feat we like to think we accomplished. 
The third volume of Inquiro exceeded all of our expectations, providing us with 
more submissions than previous years. These submissions came in a variety 
of disciplines, allowing us to publish the first ever computer science and neu-
roscience paper in that year’s journal. Ultimately, the admiration and support 
of the journal received from students, faculty, and administration convinced us 
that we were successfully continuing the legacy started two years prior. The 
success of Inquiro stands as a testament to the unique atmosphere at UAB 
that encourages undergraduate students to participate in research. 

Convinced that Inquiro would only continue to grow as a publication, we 
chose in 2010 to remain as Chief Editors for the fourth issue. Working as 
Editors in Chief the previous year had left Shweta and I with a sense of com-
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mitment, and we desired to maintain the success and 
wellbeing of the journal for as long as our undergraduate 
careers would allow, especially through the transition 
from the School of Natural Sciences and Mathematics 
to the College of Arts and Sciences. In this past year, 
we have witnessed yet another increase in submission 
number, a greater diversity in the types of submissions, 
and even more submitted research narratives from 
outside of the editorial board. This year’s journal boasts 
a psychology paper, a public health highlight, and the 
journal’s first physics paper, allowing this edition the 
honor of being the largest and most diverse issue pub-
lished thus far.

Because UAB is research-oriented, Inquiro was estab-
lished from the need of an outlet through which UAB un-
dergraduates can display their groundbreaking research. 
Every year, students have the opportunity to work in 
research labs, whether it is through summer programs, 
departmental honors, or independent studies. Although 
many university departments hold research symposiums 
throughout the year, such as the annual UAB Expo held 
in April, it is rare for students to have the opportunity to 
display their work before peers and faculty from other 
disciplines, as well as to the university community as 
a whole. These symposiums provide undergraduates 
ample opportunity to perfect their presenting skills; 
however, Inquiro allows undergraduates to polish their 
scientific-writing skills. While undergraduates may work 
in labs for a few semesters or a summer, it is unusual for 
students to publish their work in internationally peer-
reviewed journals, simply due to time constraints.

This fourth issue of Inquiro helps to embody the unyield-
ing legacy of the University of Alabama at Birmingham. 
This journal gives students the opportunity to partake 
in the scientific process and prepare their research for 
publication. Each paper is reviewed by at least one or 
two faculty members, so that students get a feel for 
submission and revision processes, preparing them for 
the graduate and professional world. Other universities 
such as Harvard, Columbia, and Yale have previously 
embraced the concept of the undergraduate journal. 
With the continued success of Inquiro, UAB students 
now have the opportunity of ascending to the under-
graduate publishing ranks with the best and brightest 
students in the nation. Please join us as we blaze the 
trail for the future of undergraduate research at the Uni-
versity of Alabama at Birmingham!

—Andrew Buie and Shweta Patel
Chief Editors
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science news
The Perils of 

Natural Gas
 Helen Lin

With the recent trend towards en-
ergy independence, natural gas 

is becoming a popular alternative. 
There are an estimated 100 years 
worth of natural gas reserves within 
the United States, and it is cheap – 
cheaper than gasoline.  In addition to 
its economic incentives, natural gas 
also burns with less polluting by-
products than petroleum and coal. 

A popular means of drilling for 
natural gas is to use hydraulic frac-
turing or fracking, which is com-
monly used in deep wells. Water and 
chemicals are pumped underground 
through a wellbore at a rate suffi-
cient to increase the pressure enough 
to cause fraction formation in the 
rock. To keep fractures open, solid 
proppants, commonly sieved round 
sand, are added to the fracture fluid. 
Other proppants include ceramics, 
resin-coated sand, and radioactive 
sand to measure the fracture trace 
along the wellbore. Fracture fluids 
include water, gels, foams, nitrogen, 
carbon dioxide, and air. Volatile 
chemicals such as benzene, toluene, and xylene are commonly 
used. Presently, drilling companies are not required to disclose 
the chemicals used in their fluids. Drilling companies maintain 
that any chemicals used in their fractioning fluids are in dilute 
amounts. However, one to eight million gallons of fractioning 
fluid may be used while drilling, which could translate to several 
gallons of chemicals. Some of the chemicals used are carcinogens, 
and others can damage kidneys, the immune systems, and affect 
reproductive development even in low dosages. 

The drilling of natural gas is a NIMBY (Not In My Backyard) 
activity. People living around natural gas wells protest the hazard 
to their lives. Fracturing fluid in particular has the potential to 
be especially hazardous. Mishandling of the fluid could lead to 
air pollution and contamination of ground water. Evaporated 
volatile fluids could mix with diesel exhaust from trucks and 
generators, producing ozone, and fumes can travel as far as 250 
miles. Additionally, dissolved natural gas reaches the surface of 
water, creating highly toxic waste water, which contains about 596 

chemicals.  Protocol dictates that waste water should be trucked 
to water treatment plants before reentering the water system, but 
thirty to seventy percent of the water used in fracturing is left in 
the ground.  Of the waste water that is removed, some evaporates 
before treatment. Clean ups from damages caused by mishandling 
of waste water and fracturing fluid will be monetarily expensive. 
Externalities such as loss of land value and both human and ani-
mal health concerns are difficult to measure.
	
Livestock and animals near drilling wells have been affected. 
Cows have stopped delivering healthy calves. Bulls have gone 
sterile, and some herds have stopped going into heat. A herd of 
sheep suddenly produced an unusually high number of still births. 
Farms blame the proximity of natural gas wells and contaminated 
water for the effects on livestock. 

Livestock have not been the only ones affected. Larry and Laura 
Amos lived close to a natural gas well. One day, the water well 
exploded, spewing mud and water. The water was contaminated 
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with methane. Sometime later both Laura Amos and her infant 
daughter were diagnosed with rare adrenal tumors, likely caused 
by chemicals found in their drinking water.  
	
Because the composition of the fractioning fluid is deemed pro-
prietary, it is not disclosed to the public or professionals, making 
any treatments of injured personnel extremely difficult. A few 
days after treating a wildcatter who had been sprayed by fraction-
ing fluid, a nurse was hospitalized for multiple organ failure. The 
drilling company refused to disclose the composition of their 
fractioning fluid so that the nurse could be treated. The physi-
cian eventually determined what caused the organ failure but was 
contractually silenced from ever disclosing it, even to the patient. 

The main cause for concern for many nearby citizens is the 
contamination of drinking water with natural gas. Natural gas 
wells average 8000 feet deep, while most drinking aquifers are 
1000 feet deep. The process of fracking could potentially allow 
natural gas to enter the water table. Fracturing fluid could also 
enter the drinking water because of its unpredictable migration 
path through different rock layers. The first federally documented 
contamination of the water table occurred in 2008, and, since 
then, more than 1000 cases have been reported. 

The town of Dimock, Pennsylvania is a prime example of the 
dangers associated with natural gas drilling. New Year’s 2009, a 
water well exploded, leading to an investigation that found the 
ground water to be contaminated with natural gas. The water in 

Dimock is undrinkable; the water is actually flammable, as dem-
onstrated in the Josh Fox Gasland documentary. 

While natural gas may seem like a good solution to energy de-
pendence and greenhouse gas emissions, the industry needs to be 
held accountable for safety. Better safety measures and extraction 
techniques need to be developed to prevent further contamina-
tion of the water table and the air. 

Sources

Fox J. Gasland. http://gaslandthemovie.com/whats-fracking. 

Lustgarten A and ProPublica. 2008. Drill for Natural Gas, Pol-
lute Water: The natural gas industry refuses to reveal 
what is in the mixture of chemical used to drill for the 
fossil fuel. Scientific American. Retrieved from http://
www.scientificamerican.com/article.cfm?id=drill-for-
natural-gas-pollute-water. 

Moscou J. 2008. A Toxic Spew?: Officials worry about impact of 
‘fracking’ of oil and gas. Newseek. Retrieved from http://
www.newsweek.com/2008/08/19/a-toxic-spew.html. 

Photo Source
Fox J. Gasland. http://gaslandthemovie.com/whats-fracking. 

Does the poisonous arsenic support life?
Atbin Doroodchi

A group led by Felisa Wolfe-Simon through a NASA funded 
project discovered a strain of bacteria called GFAJ-1 that 

uses arsenic as a metabolite. This strain of bacteria lives in 
the harsh conditions of Mono Lake in California.  Convention-
ally, it was thought that the basic building blocks of life are 
carbon, hydrogen, oxygen, nitrogen, phosphorus and sulfur. 
However, the addition of arsenic to this category is revolution-
ary. “The definition of life has just expanded,” said Ed Weiler, 
NASA’s associate administrator for the Science Mission Direc-
torate. Weiler also mentioned that in order to find life in outer 
space, we have to “broaden our definition of life.” GFAJ-1 bac-
teria are bacillus bacteria, which belong to a common group 
of bacteria called Gammaproteobacteria. In this strain, phos-
phorus, which is commonly found in many other organisms, 
has been replaced with arsenic. Phosphorus is an essential 
element present not only in the DNA and RNA backbone but 
also in the metabolic pathways in the form of ATP. Arsenic—
belonging to the same periodic group as phosphorus—is toxic 
because of its ability to replace phosphorus in the metabolic 
pathways in other organisms which will result in death. 

Interestingly, GFAJ-1 showed a significantly higher growth rate 
in the presence of arsenic than they did in the presence of 
phosphorus.  Wolfe-Simon and her group insist that GFAJ-1 
has replaced phosphorus in their DNA and RNA backbone with 
arsenic. However, biochemist Steven Brenner expressed doubt 
on whether this strain uses arsenic in its DNA and RNA back-
bone.  He thinks that a trace contamination can be a source of 
phosphorus for the bacteria. Brenner suspects that arsenic is 
used somewhere else in the cell. Nonetheless, this discovery 
is an important breakthrough in the fields of biochemistry, cel-
lular and molecular biology, and astrobiology. This discovery 
changes our understanding about the definition of life and the 
chemical structure of DNA and RNA.
 

GFAJ-1 in the presence of arsenic (right) and phosphorus (left)
Image Credit: Jodi Switzer Blum, obtained from nasa.gov
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Discovery of Two New 
Horned Dinosaurs
Natalie Mitchell

Lukas Panzarin’s reconstruction of the 
Kosmoceratops richardsoni

Scientists recently discovered two new 
species of horned dinosaurs in the Grand 

Staircase-Escalante National Monument 
(GSENM), a 1.9 million acre land tract in 
Utah.  Utahceratops gettyi and Kosmoceratops 
richardsoni are predicted to have lived over 76 
million years ago in Laramidia, a land mass 
formed when water flooded the central re-
gion of North America and isolated the east-
ern (Appalachia) and western (Laramidia) 
portions of the continent.   

The bigger of the two dinosaurs, Utahceratops 
gettyi, stood 18 to 22 feet tall and weighed 
between 6600 to 8800 pounds.  It had a skull 
7 feet long, a large horn over the nose, and 
short, blunt eye horns that projected to the 
side.  The second new species, Kosmoceratops 
richardsoni, stood 15 feet tall, weighed 5500 
pounds, and had 15 horns, making it the most 
ornate-headed dinosaur known.  While there 
is speculation about the purpose of the horns, 
it is likely that they were used to enhance re-
productive success by intimidating members of 
the same sex while attracting the opposite sex.

This finding shrinks a large scientific gap that 
existed regarding dinosaurs of the area.  Little 
crossover occurred between species in the 
northern and southern parts of Laramidia; 
however, scientists were unable to theorize 
reasons for this due to a lack of fossils from 
the GSENM.  The discovery of these two new 
species will allow paleontologists to finally 
piece together an explanation for this isolation.  

Source: Time Magazine

science news

Embryonic Stem Cell Research: The Next Step
Khushboo Jhala

On the cornerstone of one of the most contentious areas of science and Ameri-
can politics, the first U.S.-government-approved clinical trial involving human 

embryonic stem cells injected a patient with millions of the potentially lifesaving 
cells on October 11, 2010. The patient, who remains anonymous to the media, is be-
ing cared for at The Shepherd Center in Atlanta for a paralyzing spinal cord injury. In 
accordance with the trial’s protocol, the patient received injections within 14 days 
of the injury. The study focuses only on spinal cord injuries, one of medicine’s most 
debilitating conditions, for which there are few, if any, effective treatments. If the 
trial proves to be a success, however, it could make way for treatments to cure or 
prevent Alzheimer's disease, Parkinson's, diabetes, and more. Because of this, the 
trial is considered a landmark case in this line of research. Evan Y. Snyder, director 
of the stem cell program at the Sanford-Burnham Medical Research Institute in San 
Diego, explains, "There's a lot of angst around these trials. There's going to be this 
perception that if the cells do not perform well, the entire field will be illegitimate." 

The debate on embryonic stem cell therapy has been a major source of controversy 
on the political platform for years. The Bush Administration banned federal funding 
for research using newly created embryonic stem cells, citing ethical concerns that 
the cells represented viable human life. The Obama administration overturned the 
ban. However, in late August of this year, U.S. District Court Judge Royce Lamberth 
ruled that federal funding of embryonic stem cell research violated the 1996 Dick-
ey-Wicker Amendment, which stated that Congress prohibited funding any research 
in which a human embryo was destroyed. Proponents of embryonic stem cell re-
search argue that in March 2009, President Barack Obama set a precedent in ad-
dressing arguments in relation to the amendment when he reversed the executive 
order of former President George W. Bush, allowing research on cells derived from 
embryos that would otherwise be disposed of after in-vitro fertilization procedures. 
Sure enough, the Obama administration appealed the decision, and, soon after, an 
appeals court issued a temporary suspension of the reinstituted ban until it could 
hear full arguments over the next few weeks. During this waiting period, U.S. gov-
ernment officials announced that researchers at the National Institutes of Health 
would resume working with embryonic stem cells. 

For many institutions, including UAB, the wait for a solid decision is not one of an-
guish. At least, not with a recent ability to produce induced pluripotent stem (iPS) 
cells, cells artificially derived from non-pluripotent cells, typically an adult somatic 
cell. The benefit of these cells is that, although they may be taken from a form 
of differentiated cell, the skin cell, they can be cultured and converted into cells 
which then can derive any of the 200 cell types in the body. Ability to induce iPS 
cells, therefore, steals a bit from the unique traits of embryonic stem cells. Already, 
research labs such as that of Dr. Tim Townes, chair of the UAB Department of Bio-
chemistry and Molecular Genetics, are harnessing the power of iPS cells to help 
in research for treatment of diseases such as sickle-cell anemia. Unfortunately, 
many studies have found that the ginks and glitches of these newly discovered iPS 
cells lead to their differentiation less efficiently and effectively than their embryonic 
counterparts. Because of this, embryonic stem cell research is still in high demand 
for many researchers. The federal government is scheduled to file a reply to the 
court appeal for use of embryonic stem cells the week of November 1, 2010. 
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The 2010 Gulf of Mexico Oil Spill, also known as the Deep-
water Horizon oil spill, lasted 3 months and resulted in over 

185 million gallons of crude oil escaping into the ocean. The spill 
has caused damage to the Gulf ’s fishing and tourism industries, 
as well as to marine and wildlife habitats.  The three fundamental 
strategies to address the spilled oil were to contain it on the sur-
face, to dilute and disperse it, and to remove it from the water. By 
July 2010, oil on the surface of the Gulf had largely dissipated, 
but the concern still remains for underwater oil and ecological 
damage. 

Factors such as petroleum toxicity, oxygen depletion, dispersant 
compounds, and crude oil components threaten the environment 
and wildlife. Researchers have begun to monitor turtles, coral 
reef, microbes, crustaceans, fish, mollusks, and birds. The UAB 
Department of Biology has proposed to investigate the effect of 
the crude oil and remnants on organisms ranging from sea grass 
and microbes to fish and turtles. 

Oil Degrading Bacteria
Dr. Asim Bej, from the Department of Biology, and Dr. Elizabeth 
Gardner, from the Department of Justice Sciences, are studying 
the effect of the oil spill on the response of oil degrading bacteria. 
While marine biology will consume the remaining oil over the 
next years, Nutrient Enhanced Bioremediation (NEB) can accel-

erate this process without negatively impacting the environment. 
Bioremediation is the process of using microorganism, in this 
case oxidative hydrocarbon degraders (OHD), and their biologi-
cal systems to destroy contaminants in soil and water.  In order to 
obtain data on the effectiveness of NEB, Dr. Bej and Dr. Gardner 
will be establishing baseline measurements from the affected areas, 
determining the optimal nutrient concentration to culture benefi-
cial OHD, and applying the OHD to the affected coastal areas. 
Finally, they will monitor the OHD populations and degradation 
of crude oil.

Concurrently, Dr. Bej and Dr. Gardner will investigate the 
role of oil contamination and dispersant on pathogenic vibrios 
(PV). Some of these PVs are oil consuming bacteria that cause 
seafood born infections and are found in oysters, shrimp, and 
crabs. The use of the dispersants has increased the surface area 
of oil micelles, allowing oil degrading bacteria to enhance the 
degradation process. The contamination increases pathogens that 
affect the Gulf of Mexico ecosystem as well as human health. PVs 
are studied using the Bacterial Analytical Manual (BAM) with 
molecular methodologies from oil affected sediments and oysters 
that will be compared to samples collected from unaffected 
locations. This data will allow scientists to assess the ecological 
impact of the oil and dispersants, provide information to guide 
the recovery process to natural conditions in the Gulf, and 
prevent human health consequences. 

Gulf Oil Spill: UAB Department  
of Biology’s Approach
Toral Patel
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Turtlegrass
Thalassia testudinum (turtlegrass) is the largest of the seagrasses 
and a vital component of the Gulf of Mexico’s unique ecosystems. 
Turtlegrass is very effective in stabilizing sediments, inhibiting 
erosion, producing oxygen and organic matter, regenerating 
nutrients, serving as a food source, and providing a nursery for 
many fish and shellfish. The hydrophobic oil molecules can limit 
the growth and survival of the seagrass by multiple mechanisms. 
Dr. Karolina Mukhtar, from the Department of Biology, 
and collaborators Drs. Shahid Mukhtar and Stephen Watts 
(Department of Biology), and Dr. Stephen Barnes (Department 
of Pharmacology and Toxicology), are evaluating the molecular 
response of the turtlegrass to sublethal concentrations of crude 
oil and dispersants. They will evaluate bioaccumulation patterns 
in plant tissues and the immunological stress response to the 
contaminants, dispersants, and byproducts by comparing samples 
from unaffected areas to samples from heavily impacted areas by 
the spill. 

In order to determine the extent of the impact of petroleum hy-
drocarbons and dispersant components on turtlegrass systems, 
Dr. Mukhtar et al, will evaluate the biomass production of the 
turtlegrass as well as the photosynthetic rates correlated to the 
bioaccumulation of toxicants. Petrochemicals are able to pen-
etrate through the lipid bilayer and accumulate on the thylakoid 
membranes of the chloroplasts, reducing photosynthetic efficiency 
contents of anthocyanins, ascorbic acid, and riboflavin; expression 
levels of genes coding for enzymes involved in their biosynthesis 
will be analyzed to reflect the degree of environmental pollution. 
These experiments will provide necessary information on how the 
seagrasses respond to oil and dispersants, insights into the long-
term effects of the toxicant exposure, and possible remediation 
strategies.  

Zebrafish
To screen for low level toxicity of dispersants and residue oil, Dr. 
Mickie Powell from the Department of Biology and collabora-
tors Dr. Stephen Watts and Dr. Vithal Ghanta (Department of 
Biology), Dr. Alex Szalai (Department of Medicine), and Dr. Bob 
Peters (Department of Engineering) have proposed the use of 
molecular biomarkers in zebrafish. Non-lethal levels of crude oil 
and bioremediation by-products can negatively impact organisms 
through physiological, biochemical, and pathological changes. 
Animals respond to environmental stresses by changes in the ex-
pression of different stress proteins, such as the C-reactive protein 
(CRP). Increased serum levels of CRP can identify a response 
to bacterial toxins and other inflammatory agents. Dr. Powell et 
al, have previously identified several stress-inducible mRNAs 
in zebrafish, including CRP, vitellogenin, and serum amyloid A 
(SAA). They have also confirmed the increased expression of their 
mRNAs in response to injection of bacterial endotoxin.

The levels of CRP, SAA, and vitellogenin gene expression will 

be measured in zebrafish exposed to crude oil contaminants and 
dispersants. Dose-dependent response curves will be generated to 
quantify the response to environmentally relevant exposure levels. 
These same proteins will be analyzed in fish exposed to remediat-
ed water to test the effectiveness of various bioremediation tech-
niques. The data collected will form the basis for the development 
of techniques to monitor wild populations of fish for possible 
toxin exposure (acute, chronic, and recovery post) in the future.

Blue Crab
In order to understand the biological consequences of the 2010 
Deepwater Horizon oil spill, it is important to determine the 
effects of endocrine disrupting compounds (EDCs) present in 
crude oil and dispersant on aquatic animals. EDCs are environ-
mental pollutants that mimic or block the effects of naturally 
occurring hormones. This has adverse effects on the organisms, 
their offspring, or both. Constituents of oil spilled into the Gulf 
of Mexico and chemical dispersants used in remediation are 
known and are potential EDCs. Dr. Douglas Watson from the 
Department of Biology, along with collaborators Dr. Helen Kim 
(Department of Pharmacology and Toxicology) and Dr. Chris-
tine Duarte (Department of Biostatistics), are testing the effects 
of constituents of crude oil (polycyclic aromatic hydrocarbons, 
PAHs) and chemical dispersant (Corexit 9500A) singly and in 
combination on markers of endocrine disruption in blue crabs 
(Callinectes sapidus). 

They hypothesize that these constituents of oil and dispersant 
will act individually as endocrine disruptors and that dispersant 
will enhance the uptake and bioavailability of oil and oil byprod-
ucts, thus making animals more susceptible to the effects of the 
compounds. The overall approach by Dr. Watson and colleagues 
will be to assess established markers of endocrine disruption and 
proteomic changes that may represent previously unrecognized 
responses to the oil and dispersants. The blue crab is both eco-
nomically and ecologically significant to the Gulf of Mexico. The 
research is designed to determine the effects of oil constituents 
and dispersant on this key sentinel species in the Gulf of Mexico 
and, in future experiments, to permit assessment of the impacts of 
the oil spill in wild populations during remediation and recovery. 

Turtles
To lessen the impact of the oil spill on ecosystems, the National 
Oceanic and Atmospheric Association (NOAA) and the U.S. 
Fish and Wildlife Service (USFWS) decided to relocate all 
loggerhead sea turtle eggs from the beaches in Alabama and 
Florida panhandle. All eggs were moved to the mid-Atlantic 
coast of Florida so that the hatchlings could enter the Atlantic 
Ocean. Dr. Thane Wibbels and Jenny Estes (Ph.D. student) 
from the Department of Biology plan to evaluate the genetic 
implications of translocating the loggerhead eggs and relate it 
to future ecological and conservational translocations. DNA 
sequence analysis on the tissues will be conducted and compared 
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to previously published data on loggerheads nesting along the 
mid-Atlantic coast of Florida. By performing genetic analysis of 
tissue samples from hatchlings, Dr. Wibbels and Estes will be 
able to evaluate if the translocation strategy is altering the genetic 
composition of loggerhead subpopulations inhabiting the coastal 
waters of southeastern U.S. 

A key species in salt marsh habitats of the Gulf of Mexico are 
diamond back terrapins. These turtles are pivotal in the diversity 
of animals and plants found in the salt marsh. Terrapin popula-
tions are sensitive to contamination in the salt marsh. They also 
consume prey that accumulate PAHs (i.e. clams and mussels) 

and store the PAHs in their fatty tissues for prolonged periods, 
increasing their toxicological exposure.  Dr. Wibbels and Dr. Ken 
Marion (Department of Biology) propose to evaluate physiologi-
cal markers that document the impact of oil contamination on 
the terrapins. PAHs will be analyzed in both tissue and blood 
samples and hormone systems that respond to chronic stress. Ter-
rapins will also be marked in order to be repeatedly recaptured 
and resampled over a 1-year period to assess chronic oil exposure 
effects. Data from these experiments will generate a baseline on 
the impact of oil on the terrapins, as well as facilitate long-term 
studies on the effects of the oil spill on the ecology and survival 
status of the terrapins.

       Scientists Solve the Mystery of Life?
                                                                      Kavita Nadendla

In his 15-year-long and 40 million dollar quest to create synthetic life, Dr. J. Craig Ven-
ter, founder of the company Synthetic Genomics, successfully synthesized an entire 

bacterial genome, generating the first “synthetic cell.” His first success occurred in 2007 
when he showed that natural DNA from one bacterium could be inserted into another to 
take over the host cell’s operation. His second success followed in 2009: synthesizing a 
strand of DNA containing 1,080,000 bases. 

The team of scientists from labs in Rockville, Maryland and San Diego, California wrote out 
the organism’s entire genetic code as a digital computer file and ordered pieces of DNA 
1,000 units in length from Blue Heron. They developed a technique using the natural ca-
pabilities of yeast and other bacteria to meld genes together into a complete genome. By 
replacing the genome in one bacterium with the one they synthesized, Synthetic Genomics 
turned Mycoplasm capricolum into a novel variant of an existing species called Mycoplasm 

mycoides. Dr. Venter reported in Science that the synthetic DNA took over the bacterial cell, making the cell generate 
the proteins specified by the new genetic information. He described it as “the first self-replicating species we’ve had on 
the planet whose parent is a computer.”
 
Applications for the synthetic cell include production of biofuels and biochemicals, as well as new tools for vaccine and 
pharmaceutical development. Venter’s company has a contract with Exxon Mobil Corp. to build “an entire algae genome 
so we can vary the 50 to 60 different parameters for algae growth to make super productive organisms.” 

Along with necessary genes for survival, the researchers added “watermark” DNA sequences to differentiate it from true 
DNA found in natural organisms, including the names of the scientists who worked on the project, a website address for 
the new species, and quotations from author James Joyce and physicist Richard Feynman. Instead of giving the organ-
ism an original species name, the researchers labeled it as a version of its parent bacterium, Mycoplasm mycoides JVCI-
syn1.0. 

Although the new bacterium’s ancestor is biological, the assertion that a “synthetic cell” has been created has alarmed 
people who think Dr. Venter generated an artificial organism. “My worry is that some people are going to draw the con-
clusion that they have created a new life form,” said Jim Collins, a bioengineer at Boston University. “What they have 
created is an organism with a synthesized natural genome. But it doesn’t represent the creation of life from scratch or 
the creation of a new life form.” If Venter has really cracked the mystery of life, his work suggests that an artificial ge-
nome is not limited to the laws of nature. 

Source:  
J. Craig Venter Institute, Popular Science.

Scanning electron micrograph 
image of M. mycoides JCVI-
syn1.0



science news

12 • inquiro | no. 4 | 2010

“We came, we saw, but I am not sure we conquered” 
The Effects of New Vaccines and Emerging Virus Strains
Ashruta Patel

The implementation of newly researched vaccines will help 
control a potential pandemic, especially if the numbers of 

illnesses associated with different strains of viruses continue to 
spread, such as the recent cases of H1N1 (swine flu). There are 
numerous diseases capable of causing causalities worldwide. 
Some have been discovered, while others have the possibility 
of initiating a pandemic. The incidence of illnesses that once 
caused significant morbidity and mortality has drastically de-
creased because of vaccination programs (Ravanfar 110). The 
first vaccine created was in 1796, allowing for the eradication of 
smallpox in 1980. Smallpox was a highly virulent, contagious, 
and easily transmittable disease with a mortality rate of at least 
thirty percent (Stewart 329). Edward Jenner’s immunization 
discovery significantly reduced the mortality rates and con-
trolled the virus at a considerable rate.  In spite of the eradica-
tion of smallpox over thirty years ago, “smallpox remains a seri-
ous public health threat both through the possibility of bioter-
rorism and the intentional release of smallpox and through nat-
ural outbreaks of emerging infectious diseases” (Kennedy 314). 
Many viruses have the ability to adapt or mutate into a different 
form. After the outbreak of smallpox, humans have faced many 
other diseases that have been eliminated through immunology 
research and the implementation of certain vaccines. Subsequent 
antiviral vaccines have been developed, and these existing antivi-
ral vaccines permit further potential eradication of viral diseases 
worldwide (Ravanfar 110). Immunizations have been promising 
in the past for numerous illnesses, such as yellow fever, malaria, 
measles, mumps, influenza, and rabies. New technology has pro-
vided better results from the past, and implementing vaccines 
recently discovered can significantly impact how populations 
around the world react to probable illnesses. 

Vaccination represents an important medical breakthrough, 
and to this day, vaccination remains the most effective means 
available for combating infectious disease.  Although vaccines 
must demonstrate clinical efficacy in order to receive U.S. Food 
and Drug Administration (FDA) approval, the correlates of 
immunity vary remarkably between different vaccines and may 
be based primarily on animal studies, clinical evidence, or a 
combination of these sources of information (Kennedy 314). 

The recent H1N1 pandemic primarily targeted populations 
that consisted of youth around the world. World Health 
Organization (WHO) declared reduced numbers of H1N1 
cases after the implementation of the correctly discovered 
vaccine. The vaccine was successful in controlling the prevalence 
of cases; however, the lacked knowledge about the virus strain 

had consequences (Weintraub 24). For example, some doctors 
did not know how many vaccines they would receive, which 
made it difficult for many of the high risk populations (i.e. 
pregnant women and health workers). Newly discovered vaccines 
encounter many misconceptions that have the potential to hinder 
the success of its usage. Many erroneous beliefs are eliminated 
by educating the public through various media sources. Even 
with infection rates dropping, many flu experts are concerned 
about certain factors associated with swine flu. H1N1 could have 
another virulent strain emerge and continue to target specific 
populations, such as children (Weintraub 24). The cases of swine 
flu decreased once a vaccine was discovered and put to use, but 
educating vulnerable populations and continuing to develop 
immunizations is a fundamental aspect in managing its spread. 

Transmission of various viruses occurs through different 
mediums. “Previous studies suggest that the majority of the 
contacts for school-aged children are with their peers, which 
may explain quick spread of viruses through certain youth 
groups” (Calatayud 185). A school in London showed cases of 
staff members who became ill after taking care of sick students, 
suggesting the transmission of H1N1 requires close contact. 
Many of these cases can be avoided through appropriate 
preparation, for example, “prompt notification of cases is 
important to allow early detection of school outbreaks and 
implementation of public health measures” (Calatayud 183). 
Several schools have pandemic plans which incorporate public 
awareness. Communication of certain precautions is essential 
to control prevalence cases. Through continuing research, newly 
emerging viruses can be defined under certain conditions, such 
as where and who the strain can possibly target. Research can 
be conducted to determine what strains might arise; however, it 
is necessary for countries to be prepared and ready to take any 
preventative measures. 

Recognition of certain viruses has strengthened pandemic 
preparedness over the past years. Many individuals are aware 
of the general procedures that need to be conducted if need be. 
Many strains target different populations. “Older individuals 
may have a degree of cross protection conferred by neutralizing 
antibodies directed against them” (Maritz 11). Pandemic H1N1 
affect all age groups, with a preponderance of younger cases. 
According to the WHO, risk factors for severe illness due 
to pandemic H1N1 seem to be similar to those of seasonal 
influenza. This information can serve to help understand what 
vaccines can be used and what changes need to be made in the 
future. Not all viruses have vaccines, primarily because they can 
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be cured with medications already discovered or because there 
simply has not been enough information found to produce a 
potential vaccine. 

Many vaccines assist in preventing the occurrence of diseases 
that have the ability to cause death such as the recent cervical 
cancer vaccine, Gardasil. Another future trend will consist of 
reducing the pain when administering a vaccine, especially in 
infants and toddlers. Possible strategies under study include, 
oral and nasal vaccines, bioengineered plants (can be used 
as a prospective ingredient), microencapsulation (protection 
from side effects), DNA vaccines, and applying liquid to skin 
(National Foundation for Infectious Diseases 2006). Many of 
these discoveries occurred from information obtained in the past 
from the effects of vaccines, diseases, pandemics, or epidemics. 
As new research is conducted and preventative measures are 
taken, deadly diseases prevalent today can successfully become 
eradicated. One promising discovery in the near future might be 
the implementation of a universal vaccine capable of eliminating 
many strains or diseases with one dosage. 
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2010 Nobel Prizes Have Been Awarded
Atbin Doroodchi

2010 Nobel prizes were awarded in October in 
Stockholm, Sweden by the Royal Acad-

emy.  In the field of Medicine and Physiology, Robert G. 
Edwards received the award “for the development of in 
vitro fertilization.” In vitro fertilization, or IVF, is a process 
by which the sperm fertilizes the egg inside a test tube, 
and the fertilized zygote is implanted into another fe-
male’s uterus. This procedure has been used for treating 
infertility, cloning animals, and creating mouse models of 
genetic disease. In Physics, Andre Geim and Konstantin 
Novoselov shared an award for “groundbreaking experi-
ments regarding the two-dimensional material graphene.” 
Graphene is a one-atom thick planar carbon molecule, in 
which all of the carbons have sp2 hybridization. The carbon 
atoms are arranged in a honeycomb fashion.  Graphene 
is a useful compound in nanometerials. Geim has a pa-
per published with his hamster in 2001. In Chemistry, the 
award was shared between Richard F. Heck, Ei-ichi Negi-

shi, and Akira Suzuki for “palladium-catalyzed cross cou-
plings in organic synthesis.” Palladium catalyzed coupling 
reaction is a synthesis reaction by which two hydrocarbon 
reactions are joined with the aid of palladium.  This meth-
od is widely used in the industry, which uses less expen-
sive metals such as nickel or copper instead of palladium.

   Robert Edwards             Andre Geim              Richard Heck
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research narrative

As I leaned over the light, UV rays bathed my protective 
face mask, “Please! Let it show products!” For many 

months, I had been working on creating a chimera of my 
proteins. The lack of bands on the gel meant another 
failure, and another week of work. This project would be 
my first and it was not progressing well. 

I am working with two proteins: Alpha and Beta. Each 
protein targets to separate areas of the cell. My goal is to 
discover what domains in Alpha target it to the membrane. 
The data I collected over the summer indicates that the 
N-terminal of Alpha is necessary for membrane targeting. 
To confirm this hypothesis, we proposed a “swapping” proj-
ect: replace the N-terminal of another protein, Beta, with 
that of Alpha to build a chimera. If HeLa cells transfected 
with this chimera show colocalization of Beta at the mem-
brane then the N-terminal of each is responsible for tar-
geting. A simple polymerase chain reaction (PCR) protocol 
would do all the work. 

I underestimated the whimsical nature of PCR. This simple 
undertaking proved more difficult than said. At first I 
tried to make blunt-end pieces of each protein to ligate 
together. While I received PCR products for each indi-
vidual piece, the pieces did not ligate properly. “If at first 
you don’t succeed, try, try again.” I tried altering the PCR 
annealing temperature to make it less specific but still 
no product. Next I tried overlapping PCR to eliminate the 
need for ligation. In this method, each 
individual piece contains a portion of 
the other and so serves as a template 
for each the other. The same problem 
persisted. Again I changed the anneal-
ing temperature to no avail. I could 
make the individual Alpha and Beta 
pieces but the chimera continued to 
be elusive. After consulting with the 
post-doctoral fellow, who I work with, 
we decided to redesign the primers to 
make them longer. The new primers 
did not solve the problem. In fact, now 
I could not even produce the protein 
fragments. 

After months of arduous work, I still 
possessed no results. The post-doc 
continued to insist I was doing some-
thing wrong. In my mind, this possibil-

ity did not exist. I added every necessary ingredient to 
the mix and in the correct amounts. I double, triple, and 
quadruple checked my primers and the mix before running 
the PCR. No reason existed for the experiment to fail and 
yet it did. 

The post-doc wanted to observe me performing the experi-
ment insisting that I must have left out a step or done 
something wrong. I prepared my lab bench setting out the 
necessary reagents. I pulled gloves onto my hands and 
began combining reagents. Because of the small volumes 
used in the experiment I made sure to observe the reagent 
in the pipette tips. Having performed the protocol as speci-
fied, I turned to my post-doc with a victorious look. He 
shattered that victory with a single question, “Did you mix 
it? Do you mix it every time?” 

“What mixing?!” Having performed the protocol many 
times over, I could recite it from memory at any moment. 
Mixing was not one of the steps. He informed me, much to 
chagrin, that the mixture must be homogenized because 
the polymerase is in a glycerol solution, which causes it 
to sink to the bottom of the reaction tube. As such, the 
polymerase does not mix with the other elements of the 
reaction resulting in low concentrations or none of the de-
sired products. Turning back to the PCR tubes, I reached 
for the p20 and homogenized the mixture. This time I got 
products. 

The saying “if at first you don’t succeed, try again” is lack-
ing. If the first attempt does not succeed, find out why. 
Change something in the next attempt. Only then will 
knowledge be gained and success one step closer.

Lessons in Failure 
Helen Lin 
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My Phage, My Miracle 
Mira Patel

“Research? What do you mean by that?” 
When my older sister decided to join a research lab as an undergraduate at the University of Alabama at Birmingham, I was caught 
off guard. I always knew that she wanted to join the medical f ield, and I thought that her ultimate goal was to be a doctor. It was 
only when she joined the Science and Technology Honors Program at UAB that she seriously considered another career choice. I was 
skeptical of her new decision because I knew how focused she had become on being a doctor and was surprised at her new choice of career. 
However, I never knew how fun research could be until my freshman year at UAB. 

A new research initiative was implanted my freshman year for Bi-
ology majors who are freshmen and sophomores. This new class is 
known as Phage Genomic Explorations programmed by the How-
ard Hughes Medical Institute. In this class, I and 15 other students 
are learning the various techniques and disciplines of working in a 
research lab. Our goal for this semester is to isolate and purify our 
own unique phage. At the end of the semester one of us has the 
chance to send our phage to the Howard Hughes Medical Institute 
in order to be DNA sequenced and result in a genome. 

I believe that there are two aspects of this program that are very 
appealing to applicants. The first is that this opportunity is avail-
able to freshmen who are usually not able to gain such experience 
until their late sophomore or junior years in college. The second is 
that this class provides an escape into the other side of the medi-
cal field. For many, like me, being a doctor meant treating patients 
and working in a hospital; however, this class shows the differenc-
es and commonalities between the clinical and practical science 
settings. I have learnt so much about myself and science through 
this program that I truly consider myself privileged to be part of a 
community that emphasizes its education so much. 

Phage not only teaches one the techniques in a lab and how to 
apply biology lectures with lab experience, but it also sets an ex-
ample of how research is set up as a class. Our professor, Dr. De-
nise Monti, has structured this class with Journal Club and days 
when we present our experiment thus far. These special editions 
to our class prepare us for reading research articles if we decide 
to enter a lab or one day write a research paper ourselves; it also 
helps our career as a medical student to interpret research find-
ings in a scientific journal atmosphere. With these presentations 
and research articles, we are more prepared for the lab environ-
ment when it comes to reading such papers and being comfort-
able with presenting scientific information to professors, doctors, 
and our peers. 

Phage has prepared me for many life situations. Phage Genom-
ics has instilled many virtues in me, such as patience. With the 
procedures required to isolate and purify mycobacterial DNA, 
it seems that patience is as you have to wait for 24 or 48 when 
the results are visible. Along with these findings the results are 
not always what one has anticipated. This has happened to every 
one of us in the class and the reactions were disappointing. We 

did not want to accept that something had gone awry or that we 
did not have phage particles the first time we enriched our soil 
samples. That was our first disheartening experience in phage, and 
that so early on in the class; we did not think it was a good sign 
but we were surely wrong. As it always goes in any situation, we 
just wanted everything to work out without any problems, but 
research was teaching us that it does not always happen that way 
and that is not necessarily bad thing. This can instead help us with 
accepting setbacks in other daily life situations. As a result we 
moved on with the encouragement of Dr. Monti, Angelina our 
TA, and Kyle our undergraduate student. 

Research is a “behind-the-scenes” job that helps run the big pic-
ture. If it were not for scientists and researchers working in their 
labs, doctors would not have the medicine to treat patients with 
or the medical equipment to do so. Phage has brought to light 
just how researchers are the people working behind the curtains 
who are trying to help patients as much as the doctors upfront. 
As research is applied to the other end of the medical field, ev-
eryone benefits and people come to learn something new; dis-
covering something you never knew before is the basis of life and 
medicine, I believe, because it helps one to always keep their mind 
open and look forward to new and refreshing knowledge. 

In short, opportunities like Phage offered at UAB and other in-
stitutions, open new windows through which you see yourself and 
your career. With this experience, you can decide whether re-
search is the way for you or not. My personal experience has been 
enlightening and I hope that it will continue to be for the rest of 
my first year at UAB. I encourage students who are looking into 
the medical field to explore every horizon and try something that 
you might not have thought was for you, because you never know 
how one experience can change your life forever. 


