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Results

Introduction

* Alzheimer’s Disease currently effects 5.8 millions of people.

* Alzheimer’s Disease Is the main cause of dementia and Is diagnosed by
niochemical lesions of mainly R-amyloid peptide (Al) plagues [1]

* Previous research has shown that polymicrobial infections, including B.
ougdorferi, were found in brains of Alzheimer’s patients and the DNA of
B. bugdorferi was found in the AR plaques in the brains of Alzheimer’s
patients [2,3]

« This study evaluates the expression of Alzheimer’s related genes in neuron
cell lines (BE2C and HEK-293) before and after infection of Lyme-causing
bacteria, B. bugdorferi, through gPCR assays.

 The genes examined In this study are APP, PSEN1, PSEN2, APOE and
PS3.

 APP, PSEN1, and PSENZ2 cause early-onset Alzheimer's Disease while the
gene APOE is strongly linked to late-onset Alzheimer’s Disease [4]

Materials and Methods

Mammalian cell culture:

BE2C neuroblastoma and neuron-like HEK-293 cells were grown at 37
degrees Celsius and 5% CO2. BE2C were cultured with EMEM-F12 media,
10% fetal bovine serum (FBS), and 1% Penicllin-Streptomycin-Glutamine
(PSG). HEK-293 were cultured with DMEM, 10% FBS, and 1% PSG.

B. bugdorferi Infection:
B. burgdorferi were obtained from Dr. Eva Sapi’s Lab at the University of

New Haven.
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RNA extraction, cDNA Synthesis, and gPCR:
At 70% confluency, 1x10e6 cells were pelleted and RNA was extracted. cDNA
was made using 10ng RNA, which was then used for gPCR assays.
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Figure 1. gPCR fold changes of

the

cells shows an up regulation
while the treated HEK-293 cells
show a down regulation. The
error bars represent standard
error of three independent data
set.

Figure 2. gPCR fold changes of
the gene PSEN1. The fold
changes for the both treated cell
lines show an up regulation. The
error bars represent standard
error of three independent data
set. The p-value for both treated
cell lines were less than 0.0001.

gene APP. Treated BE2C

The p-value for treated

BE2C cells was 0.0190 and for
treated HEK-293 cells was
0.5034.

Conclusions

Statistical analysis indicates there was a significant increases In expression of
Alzheimer associated genes PSEN1, PSEN2, and APOE in BE2C and HEK cells
treated with Lyme causing bacteria B. burgdorferi.

There was a statistically significant increase in expression in the treated BE2C
cell line for the gene APP. The down regulation in the treated HEK-293 cell line
for the gene APP was not significantly different, along with the down regulation
In both treated cell lines for the tumor suppressor gene p53.

The increase In expression of all Alzheimer’s related genes tested Iin
neuronal BE2C cells shows a possible correlation between Alzheimer’s
Disease and Lyme Disease.

Repeat experiment for reproducibility of results.

Perform Western Blot and/or Flow Cytometry assay verify higher expression of
proteins made by these genes.

Examine other genes related to Alzheimer’s Disease.

Examine expression Kinetics post infection

Figure 3. gPCR fold changes of
the gene PSENZ2. The fold
change for the both treated cell
lines show an up regulation. The
error bars represent standard
error of three independent data
set. The p-value for both treated
cell lines were less than 0.0001.
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Figure 5. gPCR fold changed of
the gene p53. The fold changes
for both treated cell lines show a
down regulation. The error bars
represent standard error of three
Independent data set. The p-
value for treated BE2C cells was
0.1568 and for treated HEK-293
cells was 0.2445.

Figure 4. gPCR fold changes of
the gene APOE. The fold change
for the both treated cell lines
show an up regulation. The error
bars represent standard error of
three independent data set. The
p-value for both treated cell
lines were less than 0.0001.
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