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Introduction
Alzheimer’s Diseases is the sixth leading cause of death in the United States (about 500,000 
deaths per year) and causes significant difficulty in the lives of 5 million patients and their families 
and caregivers. The causes and pathology of Alzheimer’s are not well understood although 
apolipoprotein E (APOE) mutations have been shown to be significant, especially in women. 
Indicated in the mutation’s pathology is its interactions with amyloid precursor protein (APP.) Wild-
type APOE increases the degradation of amyloid protein while the e4 allele is less effective, leading 
to agglomeration of the protein into destructive plaques. While APP has no known function as a 
receptor, it has been shown to interact with GTP-binding protein G(o) and it is therefore suspected 
that improper APP-GTP binding is a factor in the development of Alzheimer’s. Understanding 
the ultimate causes of Alzheimer’s on a molecular level is essential in the development of potent 
treatments and cures.

Methods
I used publicly available dataset GSE4226 containing blood gene expression of 28 sporadic 
Alzheimer’s and control patients. I used all samples and compared gene expression of sporadic 
and control individuals with a two-tailed student’s t-test to isolate potential biomarker genes whose 
expression highly correlates to disease status. I used the hypergeometric test in the BiNGO plugin 
for Cytoscape to identify overrepresented molecular functions of upregulated and downregulated 
biomarkers. I then investigated the interactions and networks of indicated biomarkers using 
STRING.

Results
In analyzing data from control and sporadic Alzheimer’s patients, 98 mRNAs were found to be 
downregulated in sporadic Alzheimer’s patients with p<.05. Among downregulated genes, the 
molecular function of GTP binding was significant with p<.05. Downregulated biomarkers indicated 
in the GTP binding process were GTPBP1, RAB31, GNAI2, RAB5A, DRG1, and EIF2B2. GTP 
binding protein 1 (GTPBP1) and developmentally regulated GTP binding protein 1 (DRG1) bind 
GTP while EIF2B2 is significant in the GDP-GTP process. The other genes also play important 
roles in the formation of GTP-ligand complexes, including the GTP-APP complex.

Conclusion
This biomarker-selection method returned blood biomarkers for Alzheimer’s disease indicating the 
significance of GTP binding in Alzheimer’s pathogenesis while suggesting targets of treatments 
as well as minimally invasive detection of disease. Downregulation of the aforementioned GTP 
binding-related genes in the blood indicates disease state and can be detected through blood 
tests alone. This method also has implications in the development of treatments.
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