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ABSTRACT

Unconventional prefoldin RPB5 interactor 1 (URI1) is a conserved molecular scaffold involved in
transcriptional regulation, protein stability, and cellular stress responses. Despite its importance, the
upstream signaling pathways that control URI1 and the effects of its post translational modifications
are not well understood. Mitogen-activated protein kinase-activated protein kinase 2 (MAPKAPK2 or
MK2) is a crucial component of the p38 MAPK pathway, playing a significant role in cellular reactions
to stress and inflammation. This PhD work characterized URI1 as a novel substrate of MK2 and
investigated the functional significance of this modification.

URI1 was originally identified as a potential substrate of MK2 in a large-scale phospho-proteomic
screen. In the present work, we have used pharmacological and genetic manipulation of the p38/MK2
pathway, coupled with antibodies specific for the “L-x-R-x-x-pS” phospho-motif, to establish that
serine 439 in mURI1 is a stress-induced, MK2-dependent phosphorylation site. Further work could
show that S439 phosphorylation-dependent band-shift of endogenous URI1 is dependent of p38/MK2
signaling across stimuli and cell lines.

To elucidate the cellular functions of URI1, cell culture models deficient in URI1 were developed
utilising RNA interference-based methodologies. These models facilitated the investigation of URI1-
dependent signaling and cellular processes under both basal and stimulated conditions. Stable URI1-
deficient cell lines were used to investigate the role of URI1 and URI1-MK2 signaling in the regulation
of cell proliferation and UV-irradiation stress. The loss-of-function model developed will be useful for
further investigations into the function of URI1 in stress-responsive pathways and its role in
maintaining cellular homeostasis.

Further studies could verify URI1 as a suppressor of TNFa-induced NFkB-dependent transcription.
Interestingly, URI1-S439A mutant failed to suppress TNFa-induced NFkB activity, indicating a role for
MK2-mediated URI1 phosphorylation in fine-tuning NFkB signaling. Similar effects were observed
when NFkB reporter was activated with the TNF-receptor associate adapter kinase RIPK1, another
characterized substrate of MK2. This establishes a complex role for MK2 in regulating the pro-survival
NFkB signaling downstream to TNFa.

Finally, to explore the functional significance of the MK2-URI1-IKK/NFkB signaling in survival signaling,
we analyzed openly available tumour gene expression datasets for URI1, MK2/3 and IKKa/B
expression. Analyses of tumour transcriptomic data reveal evidence of the involvement of MK2/3-
URI1 axis with favourable prognosis in kidney cancer, with combined gene signatures showing
enhanced predictive value.

Collectively, this study identifies URI1 as a novel substrate of MK2 and establishes MK2-dependent
phosphorylation as a potential checkpoint for cell fate in inflammation and cancer. These findings
provide new insights into the integration of stress signaling with URI1-mediated cellular pathways and
lay the groundwork for future investigations into the role of this axis in inflammation and disease.
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