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P21 Up regulation during Campylobacter jejuni CDT-induced epithelial H407 cell
senescence

James Gaffney, Changyou Lin, and Gerald E. Duhamel

Cornell University CVM, Ithaca, NY

Cytolethal distending toxin (CDT) is a genotoxin produced by Campylobacter jejuni (CjejCDT), a
major cause of food- and water-borne zoonotic intestinal illness worldwide. CDT is a novel class
of bacterial toxin with DNase activity that translocates to the nucleus of eukaryotic cells. There,
it exerts genotoxic damage characterized by activation of an ATM-dependent DNA damage



response (DDR) resulting in arrest of the cell cycle and apoptotic death. Previous studies in our
laboratory indicate that eukaryotic cells intoxicated with sub-lethal concentrations

of CjejCDT undergo irreversible arrest of the cell cycle together with cytoplasmic accumulation
of B-galactosidase and secretion of proinflammatory cytokines consistent with premature
senescence, a protective mechanism against cancer progression. On the basis of these
observations, we hypothesized that a key upstream activator of premature senescence, the
cyclin dependent kinase inhibitor p21Cipl/Wafl (p21) regulates the decision of intoxicated cell
to undergo senescence rather than apoptosis. While H407 cells incubated with control medium
or medium containing whole-cell lysate (WCL) of a C. jejuni mutant strain with a disrupted CDT
gene (ACDT) continued to grow over 7 days, cells incubated with sublethal concentrations

of CjejCDT obtained from the isogenic wild-type (WT) and ACDT strain complemented with a
full length CDT operon showed complete growth arrest and a DDR characterized by ATM-
dependent phosphorylation of histone H2AX (y-H2AX). Sequential confocal microscopy and
Western blot analysis of CjejCDT-intoxicated H407 cells correlated development of nuclear DNA
lesions with up-regulation of p21 and loss of cytoskeletal integrity. These findings provide a
molecular basis to explain the mechanism of CDT-induced premature eukaryotic cell
senescence.
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