
CRC 1451 - Project A02: The endocytic adaptor AP-2 maintains
Purkinje cell function by balancing cerebellar parallel and
climbing fiber synapses

The loss of cerebellar Purkinje cells is a hallmark of neurodegenerative movement disorders, but
the mechanisms remain enigmatic. We show that endocytic adaptor protein complex 2 (AP-2) is
crucial for Purkinje cell survival. Using mouse genetics, viral tracing, calcium imaging, and
kinematic analysis, we demonstrate that loss of the AP-2 m subunit in Purkinje cells leads to
early-onset ataxia and progressive degeneration. Synaptic dysfunction, marked by an
overrepresentation of parallel fibers (PFs) over climbing fibers (CFs), precedes Purkinje cell loss.
Mechanistically, AP-2 interacts with the PF-enriched protein GRID2IP, and its loss triggers
GRID2IP degradation and glutamate d2 receptor (GLURd2) accumulation, leading to an excess
of PFs while CFs are reduced. The overrepresentation of PFs increases Purkinje cell network
activity, which is mitigated by enhancing glutamate clearance with ceftriaxone. These findings
highlight the role of AP-2 in regulating GRID2IP levels in Purkinje cells to maintain PF-CF
synaptic balance and preventmotor dysfunction
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