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Introduction

Activation of metabotropic GABA type-B receptors (GABA_Rs)

Figure 2: Regulation of hippocampal R2 levels and
phosphorylation in vivo by kainate-induced seizure.

Figure 1: Decreased R2 levels in hippocampal slices in response to
exposure to NMDA, or models of seizure or ischemic stroke.

Figure 5: An unbiased proteomic approach to identify R1-binding
phosphatase subunit proteins.
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This NMDAR-mediated impairment of GABA_R signaling may
exacerbate excitotoxic neuronal death, and has also been ob-
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A) Pull-downs were performed on hippocampal lysates using peptide-conjugated beads as described above. B)

Eluted proteins were run on SDS-PAGE and gels were silver stained and submitted for mass spectrometry. C)
Table of the top (sorted by expectation score) identified proteins that specifically interact with either peptide and
not beads alone (summary of 2 independent experiments).
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A) Hippocampal slices were incubated with NMDA (20 or 100 pM) for the indicated times and R2 levels in
lysates were detected by immunoblot (n=7). B) Hippocampal slices were incubated with NMDA (20 uM) for
30 min, then subjected to surface biotinylation. Lysates were incubated overnight with Neutravidin beads
to purify biotinylated proteins and total lysates and eluates were immunoblotted (n=5). C) Hippocampal
slices were exposed to Mg2+-free ACSF (which induces seizure-like events) and R2, p-783 R2, and R1
levels were detected by immunoblot. Summary data are for 30 min exposures (n=5). D) Hippocampal
slices from WT and S783A mice were exposed to OGD for 30 min, followed by 3 hr perfusion with normal
ACSF. R2 levels in lysates were assessed by immunoblot (n= 4-6).

served in response to chronic stress and psychostimulant admin-
istration. Therefore, preventing R2 Ser-783 dephosphoryla-
tion may represent a promising therapeutic intervention for
multiple neurological and psychiatric disorders.

Here, we explore this hypothesis by examining whether 1)
models of excitotoxicity alter R2 levels and phosphorylation in
hippocampal slices; 2) exposure to a kainate-induced seizure
model alters hippocampal R2 levels and phosphorylation in vivo; Figure 3: No change in surface GABA _Rs, but increased Arc levels, in hippocampal slices Figure 4: Identification of a PP2A-binding motif in the C-terminus of R1.
and 3) knock-in mice bearing a putatively phospho-mimetic mu- from S783D mice. A

tation of Ser-783 (Ser to Asp; S783D) exhibit augmented
GABA_R signaling. In a parallel series of experiments, we com-
bined affinity purification and mass spectrometry approaches to
4) determine the specific region of the R1 C-terminus that inter-
acts with PP2A and 5) identify specific R1-interacting phospha-
tase isoforms.

Conclusions

Exposure to NMDA or models of seizure or isch-
emic stroke decreases R2 levels in hippocampal
slices.
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, Exposure to a kainate-induced seizure model in
B550 S - vivo resulted in a trend toward decreased hippo-
campal R2 levels.
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Phosphomimetic mutation of Ser-783 to Asp in
S783D mice does not significantly alter GABA_R
surface expression, but does increase
steady-state levels of Arc in hippocampal slices.
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We have identified a sub-region of the R1 C-termi-
nus that is sufficient to bind to PP2A and to com-
pete away binding to GST-CR1. We have also
performed unbiased proteomic screens to identify
proteins that bind to this sequence in the hippo-
campus.
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& Interfering with GABA_R dephosphorylation and
oLt “ | degradation represents a promising neuroprotec-

A) Brain lysates were incubated with immobilized GST or GST—CI:;ﬁ:nd bound material was Fi,(re;ﬁ::]unoblotted with tive Strategy fOr the treatment Of SeiZU re disorders
and ischemic stroke.
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Hippocampal slices from WT or S783D mice were subjected to surface biotinylation, and lysates were incubated with Neutravidin beads
to isolate biotinylated proteins. Total lysates and eluates were immunoblotted to determine levels of R2, R1b, and Arc (n=4). Similar
results were obtained using a BS3 surface cross-linking approach (data not shown).
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PP2ACa antibodies, In = 10% of the input used in each assay (left panel). VTA lysates were incubated with various
immobilized GST-tagged R1 fragments and bound material was immunoblotted with antibodies against PP2ACa and
the PP2A B subunit PR55, or stained with Coomassie brilliant blue (CBB) (right panel). After correction for input and
non-specific binding to GST the level of binding was characterized as strong (+++) weak (+) or non-detectable (-). B)

M Diagram of GST-CR1 construct and DN-R1-PP2A and p-DN-R1-PP2A synthetic peptides. C) Peptides were conju-
\ G AB ABR / gated to pre-activated Cys-link agarose beads and incubated with hippocampal lysates. Eluates were blotted for

. / PP2A Ba and C subunits. D) Hippocampal lysates were incubated with immobilized GST-CR1 in the presence of 100
N deg I’ad at|0n 7 MM (top panel) or 10 uM (bottom panel) peptides, with a similarly sized peptide fragment of neurogranin used as a
________ e (n=4-5).

control. The ability of the peptides to compete away PP2A Ba and C subunit binding to CR1 was then quantified




