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E-2000

The Effects of Methylcobalamin on the Biotransformation of
Sodium Arsenate by Shewanella oneidensis MR-1.
HANNAH SWARTZ. Sarasota High School, Sarasota FL.
Email: hanswa2002@gmail.com

Pollution from heavy metals is a serious environmental issue
with a significant economic impact. Arsenic is one of the most
impactful heavy metals to humans. Well known for its carcino-
genicity and toxicity, there is no proven remedial action for
chronic arsenic poising. When found in groundwater, contam-
ination is a serious threat to human health at concentrations
above 30 μg/L, although levels above 100 μg/L are not uncom-
mon in many less economically developed countries.
Dissimilatory Metal-Reducing Bacteria, such as Shewanella
oneidensis MR-1, are able to couple metal and metalloid reduc-
tion with their natural metabolism. This allows such bacteria to
reduce ionic and elemental forms of certain metals and metal-
loids through pellicle formation allowing bacterial cells to in-
teract metabolically. This can be seen in the reduction of sodium
arsenate which is biotransformed into MMA and DMA. The
aim of this researchwas to increase the efficiency and efficiency
of microbial biomethylation of sodium arsenate through the use
of a methyl donor. This would implicate microbial bioremedi-
ation as a viable alternative to current chemical remediation
processes. Methylcobalamin was used as it is capable of func-
tioning as a donor for the methylation process and therefore has
implications in increasing the rate of methylation. Three differ-
ent concentrations of sodium arsenate were tested (1%, 0.1%
and 0.01%) and placed into the bacterial media alone or with
the addition of methylcobalamin. Sodium arsenate concentra-
tions were measured daily through titration with Copper (II)
sulfate. Results using methylcobalamin in the methylation pro-
cess suggest the ability of the compound to decrease the time
taken for microbial methylation to occur. This cannot be noted
at extremely low concentrations of the metalloid element due to
the innate ability of the bacteria to methylate a small sample.
The anerobic nature that bacterial were grown in implicate this
most strongly for anerobic processes.

E-2001

Deve lop ing Hea t Res i s t a nce in Pseudomonas
Fluorescens. I. SZEJBACH. Saginaw Arts and Sciences
Academy, 1903 N. Niagara Street, Saginaw, MI 48602.
Email: deidara1015@icloud.com

This experiment attempts to produce resistance to heat in the
bacteria species Pseudomonas fluorescens. The hypothesis of
the experiment is that using a heat gradient will cause the
bacteria to develop resistance to heat. This heat gradient is
created by drilling an aluminum rectangle at each end and
pumping hot water through one end and room temperature
(25 degrees Celsius) water through the other. The hot water
is heated by using a crock pot, while a bucket with an aquar-
ium heater provides the room temperature water. This caused
the cool end to be at about 25 degrees Celsius, the ideal tem-
perate for the bacteria, while the hot end was at 40 degrees
Celsius. Because Pseudomonas fluorescens cannot grow at
temperatures above 32 degrees Celsius, the bacteria need to
develop a greater resistance to heat in order to make it to the
other end. Because the bacteria were able to grow to the hot
end, the bacteria developed resistance to heat through this
treatment, so the hypothesis was supported.

E-2002

The Effect of Endocytosis Altering Substances on Vacuole
Formation in Tetrahymena. CADEN TRAVERSARI.
Springside Chestnut Hill Academy, 500 W Willow Grove
Avenue, Philadelphia, PA 19118. Email: ctraversari@sch.org

Studies have shown that statins, reductase inhibitors frequently
used to lower cholesterol, increase the rate of endocytosis
across the aquaporin second water channel (AQP2). Studies
have also shown that dimethyl sulfoxide (DMSO), a common
component in bladder inflammation medication and topical an-
tibiotics, affects endocytosis by reducing its rate across the
GLUT4 transporter. To evaluate whether statins and DMSO
affect endocytosis other than through these identified, singular
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mechanisms, this experiment was designed to measure the rate
of vacuole formation, a proxy for the rate of endocytosis, in
Tetrahymena, which do not have GLUT4 and do not utilize
AQP2 for vacuole formation. Tetrahymena were introduced to
one of two test solutions - either a 1% fluvastatin solution or a
1% DMSO solution. After 10 minutes, solution samples from
each of the two test groups were placed on slides with 1% India
ink. At two minute intervals between zero and 10 minutes,
inclusive, the number of vacuoles was counted, recorded and
then averaged. These results were compared against a control
group of Tetrahymena that had not been introduced to either
variable substance. The results from the two test groups were
statistically significant (all p-values < .001) when compared to
the control group, and demonstrated that (1) Tetrahymena ex-
posed to a 1% fluvastatin solution exhibited ~58% faster rate of
vacuole formation and (2) Tetrahymena introduced to the 1%
DMSO solution exhibited ~32% slower rate of vacuole forma-
tion. These results support the hypothesis that statins and
DMSO may affect endocytosis other than through AQP2 and
GLUT4. More specifically, these results demonstrated that ex-
posure to statins increases the rate of vacuole formation, and, as
such, the rate of endocytosis in Tetrahymena, while exposure to
DMSOdecreases the rate of vacuole formation and, as such, the
rate of endocytosis in Tetrahymena.

E-2003

Planariidae as a Model System for Studying Neurological
Aspects of Allergy Response: Year Three of an Ongoing
Study. C. L. WARNER and K. J. H. Warner. Capital Area
Science and Engineering Fair, 221 Blocker Hall, HACC,
Harrisburg, PA 17110. Email: clw742@gmail.com,
kjhwarner@gmail.com

Planariidae have been used as a model species to study hu-
man nervous system responses (Oviedo, et al. 1-3) because of
their anterior cephalization and specialized sensory nerves
similar to those within the human nose (Sarnat and Netsky
297-298). Both species produce the neurotransmitters seroto-
nin and histamine which are present in increased levels during
anaphylactic shock. Some humans exhibit allergic and possi-
ble neurological reaction to skin contact with Arachis
hypogaea protein (Sicherer, et al. 186-189; Sicherer and
Leung 55-57). This study is to determine if Arachis hypogaea
protein-reactive Planariidae Polycelis nigra can pass on their
reactivity to new generations that could then be used as the
basis for a viable, scalable model system for assessing neuro-
logical components of allergic reactions in humans. Polycelis
nigra were exposed to Arachis hypogaea protein solution

0.025% by weight. Controls were exposed to spring water.
In the screening trial, 40 subjects (22%) reacted by changing
their size, shape or movements. Reactive subjects were detox-
ified for one hour in spring water. After detoxification, their
size, shape and movements returned to normal. To create new
generations, reactive subjects were bisected and regenerated
for 4-6 weeks. New generations were exposed to Arachis
hypogea protein to assess reactivity. Generation 2 displayed
42% reactivity. Generation 3 displayed 18% reactivity. These
results show that reactivity can be inherited with great vari-
ability and not 100% expression. Polycelis nigrameet three of
the four criteria for a “good” model system (Festing; Oviedo;
Sarnat). They have anatomy that is analogous to the human
target species, other scientists have used them as model spe-
cies and they show sensitivity to the test compounds as evi-
denced by the significant p-values obtained in previous exper-
iments. However, Polycelis nigra do not consistently inherit
reactivity so this species may not fully meet all of the criteria
for a viable model system.

E-2004

Sonication to Increase β-Carotene Production. BENJAMIN
ZATZ and Clare Kennedy. Bergen County Academies,
Hackensack, NJ. Email: avizobarz@gmail.com

The marine algae Dunaliella salina is commonly used to pro-
duce β-carotene for use in vitamin supplements. Processes
that cause stress such as limiting nutrients and increasing sa-
linity levels cause D. salina to produce more β-Carotene. This
study aimed to induce stress through sonication using various
duty cycles (DC). Sonication is the application of sound
waves to agitate particles in a solution, and the duty cycle
represents the proportion of time that the sonication probe is
active. Cultures ofDunaliella in low-nutrient media were pre-
pared, and were sonicated at duty cycles of 30%, 50% and
70%; control samples were left unsonicated. The probe
sonicator (Branson Sonifire Model 450) was introduced to
the solutions for 2 minutes of intermittent bursts at 7 watts.
β-carotene was extracted in a Soxhlet apparatus using hexane.
The extraction was quantified first using spectrophotometry,
then subsequently using HPLC. Results of a bell shaped curve
were similar regardless of the technology used for analysis.
The amount of β-carotene peaked at the 50% DC of sonica-
tion. Averages of data show that the 50% DC results in a 2-
fold increase in β-carotene production. As the dose of sonica-
tion increased, so did theβ-carotene production up to the peak
(50% DC). Beyond that point, additional sonication had a
detrimental effect.
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