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Antimicrobial Application Against Nosocomial Infections:
Analysis of the Bactericidal Effect of Ag Nanoparticles and
Hydrogen Peroxide on Gram-Positive and Gram-Negative
Bacteria. LAURA CHEN and MARIELA CISCO. Albuquerque
Institute for Mathematics and Science, Albuquerque, NM. Email:
laurakchen1@gmail.com, litacisco1@gmail.com

Bacteria, ubiquitous single-celled organisms, can be vital to our
well-being but also cause life-threatening illnesses. Therefore,
bacterial control is important and biotechnology firms have
started utilizing antimicrobial agents to reduce bacteria. One type
of agent used is silver nanoparticles, which does not destroy
beneficial enzymes like pharmaceutical antibiotics do. The goal
for this research project is to see the impact that silver nanopar-
ticles, also called colloidal silver, will have on Escherichia coli
and Staphylococcus epidermidis, gram-negative and gram-
positive microorganisms respectively. In addition, we will com-
pare the effects of colloidal silver with the effects of hydrogen
peroxide, a type of disinfectant commonly exploited within hos-
pital environments. Our null hypothesis states that hydrogen per-
oxide and colloidal silver do not inhibit the growth of
Escherichia coli and Staphylococcus epidermidis, are effective
against both bacteria, and have the same effectiveness. The alter-
native hypothesis states the opposite. The data collected includes
results from 3 controls and 16 trials for each microorganism.
Thirty-two petri dishes were inoculated with Escherichia coli
and Staphylococcus epidermidis. Hydrogen peroxide and colloi-
dal silver were sprayed on both bacteria separately and these
bacteria were grown upon bacterial agar. After one week of
incubation, the average growth of both microorganisms was
measured and a statistical t-test was performed to examine
whether two data sets were significantly different. It appears that
colloidal silver has an inhibiting effect on bacterial growth like
hydrogen peroxide; however, colloidal silver is more effective
against gram-negative microorganisms than gram-positive mi-
croorganisms while hydrogen peroxide is effective against both.
With dangerous pathogens causing many diseases, colloidal sil-
ver could be utilized widely in hospital settings as an advance-
ment in the prevention of the spread of bacteria.
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Using CRISPR-Cas to Edit RNA in Living Cells: A Novel
Approach to Targeting Cancer. ZACHARY I. LAKKIS1 and
Martin H. Oberbarnscheidt2. 1Fox Chapel Area High School,
Pittsburgh, PA and 2University of Pittsburgh School of
Medicine, Pittsburgh, PA. Email: lakkis_zachary@cl.fcasd.edu

Cancer is a leading cause of death. Current therapies are often
ineffective and can have harmful side effects. Newer, selective
therapies based on modern molecular biology are needed.
CRISPR-Cas, a naturally occurring protein-RNA complex in
bacteria, can be used to edit DNA. The aim of this research
was to use CRISPR-Cas to target RNA instead of DNA in
cancer cells in vitro to inhibit their growth. RNA targeting
may be safer than DNA targeting because RNA editing is tran-
sient whereas DNA editing is permanent. For example, if
CRISPR-Cas were to accidentally target the genomic DNA of
a normal cell, the cell could be permanently damaged. As proof-
of-principle, we designed a strategy that uses CRISPR-Cas to
target the mRNA that codes for MCL-1, an anti-apoptotic pro-
tein vital for the survival of several blood and breast cancers.We
constructed a plasmid that codes for GFP, Cas9, and the appro-
priate guide RNA (gRNA), and transfected SK-BR3 breast can-
cer cells using lipofectamine. Experimental wells received the
plasmid and an oligonucleotide (PAMmer) that binds toMCL-1
and contains a protospacer adjacent motif (PAM) sequence nec-
essary for activating Cas9. Control wells received the plasmid
alone without the PAMmer, control plasmid that codes for Cas9
but not the gRNA, or control plasmid with the PAMmer.
Transfection efficiency was quantified by fluorescence micros-
copy and flow cytometry and was noted to be approximately
20%. Viable cells were counted at 24 and 48 hours after trans-
fection. We observed a significant reduction in cell number over
time only in the experimental wells, while cell number increased
in the control wells. Terminal deoxynucleotidyl transferase
(TdT) dUTPNick-End Labeling (TUNEL) assay confirmed that
cell number decline in the experimental wells was due to apo-
ptosis. In conclusion, this in vitro study showed that CRISPR-
Cas can be used to target mRNA of an anti-apoptotic protein as
a novel, selective approach to killing cancer cells.
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High Antioxidant Capacity of Murraya koenigii L. (Curry
Patta) Is Related to Micromorphological Characteristics.
KEERTI SOUNDAPPAN1, Brajesh N Vaidya2, and Nirmal
Joshee2. 1Houston County High School, Warner Robins, GA
and 2Agricultural Research Station, Fort Valley State
University, Fort Valley, GA. Email: k.sound2012@gmail.com

Curry patta (Murraya koenigii L.) is a common culinary herb
used extensively in Indian cuisine. The plant is known to
contain bioactive compounds that have beneficial antioxidant
properties and have been used in Ayurvedic medicine system.
To identify the source of these compounds in the leaf and stem
of this tree micromorphological studies were carried out. Plant
samples were processed to study histology using paraffin
method, identification of secondarymetabolites by fluorescent
microscopy, and structure of trichomes employing scanning

electronmicroscopy.Microscopic observations reveal densely
arranged trichomes on adaxial leaf surface aligned along the
mid-veins. Glandular and non-glandular trichomes were pres-
ent on the adaxial and abaxial leaf surface both. Histological
cross section of leaves stained with safranin O and fast green
indicated the presence of spherical oil glands below the waxy
cuticle and epidermis. Using Diphenyl boric acid-β-
ethylaminoester as a stain, trichomes confirmed presence of
phenolic compounds under UV light. Assays conducted to
record Total Polyphenol Content (TPP) using Folin-
Ciocalteu method, antioxidant capacity using TROLOX
Equivalent Antioxidant Capacity (TEAC) assay and Total
Flavonoid Content using aluminum chloride method re-
cord high antioxidant capacity. The results show that
values for TPP was 547 mg/g, TEAC was 211 μg/mL
and total f lavonoid content was 401 μmol/g for
M. koenigii leaves. These numbers are higher than the most
of other common herbs that were tested.
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