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dephosphorylation of GABA Rs (S327) gephyrin cleavage during OGD

Serine 327 (S327) dephosphorylation on the y2 subunit of GABA Rs
occurs immediately following OGD via CaN activation.
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Introduction

Inhibitory synapses are crucial for maintaining correct neuronal excitability,
which is important for efficient circuitry and proper brain function. Inhibitory
GABA, receptors (GABA ,Rs) mediate the majority of fast synaptic inhibition
in the brain. Thus, the number of postsynaptic GABA, Rs influences inhibito-
ry strength. Shifts in neuronal excitability have been implicated in a variety of
neurological disorders, including ischemia. The oxygen and glucose depri-

n vivo and in vitro OGD models alter
inhibitory synapse morphology

Postsynaptic components of the inhibitory synapse are removed before the
presynapse during in vivo and in vitro models of OGD

Activation of the cystine protease calpain cleaves full-length geph-
yrin during OGD.
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hibitory synaptic depression. This site is dephosphorylated both in vivo and in vitro fol-
lowing OGD. S327 dephosphorylation is facilitated by CaN during OGD and occurs
immediately following an insult.
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Blocking calpain activity (Calpain Inhibitor Ill, Cl, 1uM) prevents loss of synaptic
gephyrin and partial loss of GABA,Rs. Use of both CsA and Cl together restores
clustering of both GABA Rs and gephyrin.
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nanoscale alterations to postsynapse

SIM and STORM imaging show initial loss (5min) of GABA Rs, which is fol-
lowed by gephyrin loss at later time points (10-15min). ...
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Expression of a Super-Ecliptic pHIuorin (SEP) tagged y2--GABA,R shows that mutating
serine 327 to alanine prevents the loss of surface GABA R clustering during OGD and
partially restores gephyrin clustering. Using proximity ligation assays (PLA), which de-
tects interactions under 40nm, the physical interaction between GABA Rs and the scaf-
fold gephyrin is lost by 5 minutes following OGD. This interaction is maintained during
OGD when CaN activity is blocked. Together, this data shows an important role for S327
dephosphorylation in synaptic declustering of GABA,Rs from gephyrin during OGD.

Fixed imaging (in vitro) PSD following OGD.
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alcineurin activation promotes
GABA R loss during OGD

Calcineurin activity facilitates surface GABA R cluster removal during OGD.
Cluster Area

- CaN mediates synaptic declustering of GABA,Rs through

Image S327 dephosphorylation.

 Blocking S327 dephosphorylation prevents GABA,R
cluster loss and restores gephyrin interaction.

Biochemistry (in vitro)
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mainly at inhibitory synapses. The scaffold is cleaved both in vivo and in vitro following
OGD. Gephyrin cleavage follows S327 dephosphorylation and GABA R declustering.

declustering or gephyrin cleavage is blocked.




