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Mathematical Analysis of Biomolecular Network Re-
veals Connections Between Diseases1 GUANYU WANG, The
George Washington University — Connections between cancer and
metabolic diseases may consist in the complex network of interactions
among a common set of biomolecules. By applying singularity and bi-
furcation analysis, the phenotypes constrained by the AKT signaling
pathway are identified and mapped onto the parameter space, which in-
clude cancer and certain metabolic diseases. By considering physiologic
properties (sensitivity, robustness and adaptivity) the AKT pathway
must possess in order to efficiently sense growth factors and nutrients,
the region of normal responses is located. The analysis illuminates the
parameter space and reveals system-level mechanisms in regulating bi-
ological functions (cell growth, survival, proliferation and metabolism)
and how their deregulation may lead to the development of diseases.
The analytical expressions summarize the synergistic interactions among
many molecules, which provides valuable insights into therapeutic inter-
ventions.
1This work was supported by an Institutional Research grant (IRG-08-
091-01) from the American Cancer Society to The George Washington
University Cancer Institute.
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