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Abstract: 
Polyomavirus is noted for its ability to cause tumors in a wide range of tissues. Middle T (MT) is the principal transforming protein of polyomavirus. It is required for viral transformation, and is sufficient to cause tumors when expressed as a transgene. Over the years, MT has provided important insights into mammalian growth control. The importance of tyrosine phosphorylation and phosphoinositide 3-kinase (PI3K) activity were first recognized there.
Our work emphasizes that the effect of MT on cellular signaling of the Ras pathway is conditional. Phosphorylation of MT of Y250 is known to activate the adaptor SHC, that leads to the activation of Ras. This is expected to lead to the activation of Ras effectors including Raf. In turn, this is expected to lead to the activation of ERK1 and ERK2. As expected, MT can activate ERK in MT-transformed cells. 
ERK is also strongly activated by stress conditions such as serum starvation, UV radiation, or drugs, e.g., thapsigargin, which triggers the unfolded protein response (also called ER-stress).  This can be readily shown with phosphospecific antibodies. In sharp contrast to normal conditions, MT strongly suppresses ERK activation resulting from stress. Examination of other aspects of the UV and unfolded protein response stresses that the MT targets ERK without affecting other aspects of the cellular response.
To better understand how MT suppresses the activation of ERK induced by stress. The canonical ERK activation pathway [MT (Growth Factor)(Adaptor(Shc/Grb2)(SOS(Ras(Raf(MEK(ERK] has been examined and indicated that Ras is activated by MT, whether stress is occurring or not, while MEK activation in response to stress is suppressed. The lost connection between Ras and MEK suggests the regulation of Raf could be the switch to turn off ERK activation by MT. Interestingly, MT315 (PI3K-) is defective on blocking ERK phosphorylation. Inhibition of PI3 kinase by LY294002 partially mimics MT315. Together, this suggests that PI3K or its downstream targets such as AKT is involved in negative regulation of ERK activation by MT under stress.  This is an indication of cross-talk between the Ras and PI3-kinase pathways.
Why would a viral protein wish to suppress a stress response?  Different kinds of stress (viral infection generating dsRNA, starvation, or as here ER-stress) induce eIF2α phosphorylation to shut down cell protein synthesis.  MT also appears to reduce eIF2α phosphorylation under stresses, which would stimulate translation. 
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