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INTRODUCTION. The immediate-early protein tristetraprolin (TTP) is induced by numerous 
extracellular stimuli and during some apoptotic events. TTP and the related proteins TIS11b 
and TIS11d (TTP/TIS11 proteins) are members of a family with highly conserved Cys3His 
zinc fingers that are associated with RNA binding. In mice, lack of TTP causes an 
inflammatory syndrome that is mediated by TNFα 1, and evidence indicates that TTP can bind 
and destabilize TNFα and other cytokine mRNAs2. In vitro, all three TTP/TIS11 proteins 
possess this activity and it is present within the zinc finger region3.  Several precedents suggest 
however that TTP/TIS11 proteins may also be implicated in survival, growth, or apoptotic 
pathways; a model we have addressed in this study. 

METHOD. Blue cell assays were used to measure the extent of apoptosis caused by 
TTP/TIS11 proteins under different conditions 4. A Yeast 2-Hybrid screen for TTP interactors 
was carried out using a mouse embryonal cDNA library. Interaction between TTP and 14-3-3 
was verified by coimmunoprecipitation in 3T3 and HeLa cells. Binding of TTP to different 14-
3-3 isoforms was investigated using lysates expressing TTP, and GST-14-3-3 beads. 

RESULTS. We have determined that various cell types undergo programmed cell death in 
response to constitutive low-level TTP/TIS11 protein expression. This cell death involves 
DNA cleavage, caspase activation, and stimulation of the mitochondrial death machinery, 
indicating that it proceeds by apoptosis. Mapping experiments revealed that both the zinc 
finger region and C-terminal domain of TTP are necessary to induce significant apoptosis. 
Surprisingly, expression of TTP but not TIS11b or TIS11d sensitizes cells to the apoptotic 
effects of TNFα, 4. 

Upon conducting a yeast-2-hybrid analysis to screen for interacting proteins, we identified 14-
3-3 as a potential interactor with the C-terminal domain of TTP. We verified that this 
interaction could also occur in a mammalian system via co-immunoprecipitation of 
overexpressed TTP and endogenous 14-3-3. All three TTP/TIS11 proteins can bind to GST-14-
3-3. Binding is phosphorylation dependent, and different 14-3-3 isoforms appear to bind to a 
varying pattern of phosphorylated forms of TTP. We have also identified a TTP point mutant 
with diminished binding to 14-3-3. 

DISCUSSION. Our findings that modest levels of TTP/TIS11 expression induce apoptosis 
suggest that all three of these proteins may influence growth or survival pathways. TTP alone 
however is able to sensitize cells to TNFα mediated cell death, leading us to postulate that 



different family members may receive or propagate death stimuli in different ways. 
Additionally, the C-terminal of TTP is required to induce apoptosis along with the zinc fingers 
that can mediate RNA instability. This shows that more than the minimal unit which mediates 
RNA effects in transfection experiments is necessary for apoptotic function. These 
observations raise the possibility that some effects seen in the TTP-/- mouse may arise from the 
inability of TTP to participate in TNFα downstream apoptotic events. Since the C-terminal 
region is required for apoptosis, and is somewhat divergent between family members, 
investigating protein/protein interactions in this C-terminal region may allow us to dissect the 
control of TTP/TIS11 protein function. Since 14-3-3 is known to be involved in apoptotic 
regulation, investigating its interaction with members of the TTP/TIS11 family may uncover 
mechanisms by which these proteins are involved in apoptotic events. 
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