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Signal transduction pathways that protect cells from stress,
and the effects of their activation in tumor cells

Linda M. Hendershot PhD

Dept. of Genetics and Tumor Cell Biology
St. Jude Children’s Research Hospital
Memphis, Tennessee, USA 38105

During normal growth and differentiation, cells encounter variations in their environment
that can adversely affect their physiological functions. These conditions can cause both
genotoxic and cytotoxic stresses.Signal transduction pathways exist to detect and respond
to these insults.In the case of genotypic stresses, DNA damage is monitored at various
cellular check-points, and if unresolved, apoptotic pathways are initiated to protect the
organism.Conversely, cytotoxic stresses, which can occur frequently and are readily
reversible, initiate responses that are more geared toward cytoprotective measures.It has
been well-documented that genotoxic stresses occur in many cancer cells and that the
cellular responses to control this damage are often disabled. Thus after accumulating
mutations that alter cell cycle and apoptotic checkpoints, the major obstacle the cancer
cell faces is the restricted supply of nutrients and oxygen.These conditions impinge on
protein folding in the endoplasmic reticulum and activate the cytoprotective unfolded protein
response (UPR), which may contribute to the establishment and growth of tumors as well
as alter their response to chemotherapy. There has been much progress in identifying
conditions that activate the UPR, in delineating the signaling components, and in determining
the consequences of UPR activation.Data will be presented to describe wﬁat is known about

the UPR and its role in cancer biology.
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