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Activation-induced T cell apoptosis is an important mechanism to select T cell and
maintain T cell homeostasis following antigen stimulation. Using T cell hybridomas as a
model, I have found that the interaction of Fas and Fas ligand mediates activation-induced
apoptosis. While Fas is constantly expressed on the surface of the cells, Fas ligand is rapidly
upregulated by engagement of T cell receptor. Glucocorticoids and retinoids can effectively
block activation-induced apoptosis by suppressing the upregulation of Fas ligand.
Interestingly, HIV-encoded Tat can bind to Egr-2 and —3, which are major transcription
factors in activation-induced Fas ligand upregulation, and synergize with them to induce the
expression of Fas ligand. Therefore, the increased expression of Fas ligand in PBMCs from
HIV-infected individuals may result the cooperative activities of activation-induced Egrs (2,
and 3) and HIV Tat, suggesting that modulation of Fas ligand expression could be an
effective target for therapeutic intervention for AIDS treatment.

Glucocorticoid-induced thymocytes death is a classic example of apoptosis and may also
play a role in shaping T cell repertoire during development. Since proteasome inhibitors
prevent thymocyte death, the degradation of anti-apoptotic molecules in cells induced to
undergo apoptosis was examined. I have found that the cIAP1 and XIAP (inhibitors of
apoptosis) were selectively lost in glucocorticoid- or etoposide-treated thymocytes in a
proteasome-dependent manner before death. Inierestingly, IAPs catalyzed their own
ubiquitination in vitro, an activity requiring the RING domain. Overcxpressed wild-type
cIAP1, but not a RING domain mutant, was spontaneously ubiquitinated and degraded, and
stably expressed XIAP lacking the RING domain was relatively resistant to
apoptosis-induced degradation and, correspondingly, more effective at preventing apoptosis
than wild-type XIAP. Autoubiquitination and degradation of IAPs may be a key cvent in the
apoptotic program. These results also suggest that activation of the ubiquitination system
may play a critical role in apoptotic cell death.

The p53 tumor suppressor protein is a critical guardian of genome, largely through
inducing growth arrest and apoptosis in cells undergoing DNA damages or oncogenic
stresses. Its level in cells is mainly regulated by its interaction with HDM?2, which serves as
an ubiquitin ligase (E3) to target p53 for degradation. A high throughput screening of
chemical library containing 10,000 compounds was carried out to find inhibitors of HDM?2
autoubiquitination. A family of small molecules (HLI98s) was identified that inhibits
HDM2's E3 activity in vitro. In cells, the compounds allow the stabilization of P53 and
HDM?2 and activation of p53-dependent transcription. As a result, they preferentially induce
apoptosis of transformed cells expressing wild type p53. Similar differential killing of tumor
cells was observed with the ubiquitin E1 inhibitors I identified. These results indicated that
accumulating wild type p53 in tumor cells is an effective strategy to selectively kill tumor
cells.
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