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ldentification of caspase downstream
pathways and their importance to cell
death execution

Dr. Akihisa Nakagawa
University of Colorado Boulder, United States

Caspases, a family of cysteine proteases, play critical roles
in apoptosis execution. However, the downstream
pathways of caspases and their importance and
contributions to cell death execution are poorly understood.
Through sensitized genetic screens, several downstream
pathways of the CED-3 caspase in C. elegans have been
identified. Each pathway promotes different aspects of cell
death  execution events, including chromosome
fragmentation, inactivation of the AKT survival pathway,
phosphatidylserine externalization, and mitochondria
elimination. The Dicer (DCR-1) ribonuclease initiates
chromosome fragmentation when it is cleaved by CED-3
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and is converted from an RNase to a DNase. Inactivation of
the AKT survival pathway is accomplished by cleavage of
CNT-1 by CED-3, which activates a potent PIP3-binding
activity that inactivates AKT. Although loss of each CED-3
downstream pathway results in subtle cell death defects,
simultaneous inactivation of multiple CED-3 downstream
pathways blocks close to 50% of the cell deaths. These
data indicate that the CED-3 caspase cleaves limited
critical substrates to activate downstream pathways and to
promote apoptosis, despite the model that cells die by a
thousand cuts by caspases.
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