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"Imaging Cancer Progression 
and Response to Therapy at 
the Molecular Level In Vivo.”

Increasing progress has been made characterizing the genetic basis of human disease,
however we must now strive to understand how genes drive disease progression and
determine response to therapy. This requires that we study disease and therapeutic
response in their native biological context, where microenvironmental parameters such
as tissue stiffness, perfusion and hypoxia, and interactions among heterogeneous
cellular populations are critical determinants of patient survival. In order to study cell
signaling and adhesion in mouse cancer models at the molecular level, we have
developed the use of two imaging approaches commonly used to study cellular
biochemistry in vitro, FRAP and FRET. The approach we have developed is based on an
experimental pipeline spanning 2D and 3D cell culture, organoids, ex vivo tissue imaging,
transplantation models and full genetic models. Each of these experimental systems are
optimal for acquiring different types of data, and provide complimentary information
which ultimately informs and guides intravital imaging. We have also used abdominal
imaging windows to perform longitudinal studies in the breast, intenstine, and pancreas. I
will summarize our experience on the use of FRET biosensors to study the activities of
Rac and Rho GTPases, and the use of FRAP to study cell adhesion, in mouse cancer
models. An emerging theme from our work is that we are able to quantify important
differences in cell signaling and adhesion based on the location of cells within tumours,
and proximity to blood vessels. Our data provide evidence for the microenvironmental
influence on disease progression and response to therapy at the molecular level.


