WW domain-binding protein 2 (WBP2):
Characterization of novel functions on early autophagosome
formation.
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Autophagy is a conserved catabolic recycling process of eukaryotic cells, which allows the
cell to recycle nutrients, and remove dysfunctional cytosolic components in order to maintain
cell homeostasis. The main negative regulator protein mTORCI1 functions as integration
point for various signals, sensing nutrient availability and energy levels of the cell. Starting
at the ER, a c-shaped isolation membrane forms and encloses cytoplasmic components,
eventually forming the double-membraned autophagosome. Fusion with lysosomes allows
degradation of the autophagosome’s content. This highly concerted process is not yet entirely
understood. Its dysfunction gets associated with various diseases such as neurodegeneration
and cancer, it is a relevant field in recent research.

To investigate ubiquitin signaling under autophagy, a SILAC-based comparative proteomic
study was performed in our laboratory, which revealed a critical role of WW-domain binding
protein 2 (WBP2) in autophagosome biogenesis. WBP2 is found to be binding partner of
several oncoproteins and to be upregulated in many cancerous tissues. Research in our
laboratory showed that it is degraded via the lysosome and WBP2 knockout decreased
autophagy, implying that it might play an important yet unknown role in autophagosome
formation.

This work investigates the role of WBP2 in autophagosome formation by successful
generation of WBP2 wildtype add-back cell lines using the Gateway© cloning system and
lentiviral based cloning.

We studied the influence of WBP2 depletion on two proteins, known to be involved in
autophagosome formation, autophagy related 13 (ATGI13) and WD repeat domain
phosphoinositide-interaction protein 2 (WIPI2), using immunofluorescence staining, to learn
more about its role in early autophagosome biogenesis. We were able to show that WBP2
depletion and add-back influences ATG13 and WIPI2 and thereby the autophagic process.
We show, that while WIPI2 is more distant from the nucleus, ATG13 might get stuck at the
endoplasmic reticulum, both proteins potentially form lager assemblies. Moreover, we reveal
the potential involvement of the proteasome additionally to the lysosome as a possible
second degradation pathway. Our successful generation of cell lines, carrying two different
WBP2 mutants, which cannot be ubiquitinated, will allow a more distinct insight into the
physiological role of ubiquitination of WBP2 in function in future research.

Although further investigations are needed to verify the role of WBP2 in autophagy, this
work strengthens its relevance in the process, reveals a potential additional degradation
pathway and opens a variety of new questions to be investigated concerning this recycling
process of eukaryotic cells.
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