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Abstract — The properties of scale-free and small-world
networks are believed to reflect the functional units of a
network. For the signaling networks, we focus analysis
on those structures which best reflect cellular functions.
The analysis therefore starts from a ligand and progresses
to transcription factors and cytoskeletal proteins. This
involves comparing the original and restricted signaling
cascades using microarray gene expression profiles of
pre-critical and post-critical stages of human Alzheimer's
disease. The commonly used method of shortest-path
analysis neglects to consider the influences of alternative
pathways that can effect the activation of transcription
factors or cytoskeletal. As a result, we found the
significant difference between AD related and other
genes in analysis of degree and betweenness, although
the k-cycle structure of network properties in the
Alzheimer's disease network resembled those in the
network, the robustness changes depending on the
specific input and output sets in the k-shortest path
analysis. This technique reflects those results found in
vivo, and discovers pathways not found when other
structural analysis or degree analysis techniques were
applied.
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