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Talk Outline

e Glutamate receptors

— Function

— Use in previous therapeutics
¢ Rationale for looking at glutamate receptors in INCL
e Experimental results of our investigation of glutamate

receptor function in the C/n17-mouse

 Cell culture via agonist treatments
« Surface crosslinking in brain samples

e Implications for INCL therapeutics

e Future directions
— Memantine, Dextromethorphan, Ketamine
— AMPAkine CX546
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Glutamate Receptor based therapeutics Glutamate-mediated cell death

Linked to neurodegeneration in a number of
e Dysfunction of the glutamatergic system has diseases
been implicated in numerous psychiatric
disorders, such as Schizophrenia, Alzheimer’s
disease, depression, anxiety and attention-

deficit hyperactivity disorder (ADHD)

In moderation, exposure to glutamate transduces
excitatory messages.

In excess, exposure can induce death via over
activation of receptors

Treating cells with an excess of glutamate receptor
agonists also induces death in neurons
By measuring the extent of cell death that results from a treatment,

¢ Memantine in AD

4 we can gain information about glutamate receptor function w4
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CIn17/- neurons are more sensitive to
NMDA-mediated cell death.

Why Glutamate Receptors in INCL?

* Studies suggest there is a disruption in glutamatergic function in
INCL

 CIn17/-neurons recover more efficiently from glutamate-induced calcium "
spikes (Ahtiainen et al., 2007) = S ‘g = WT [ cint
« Evidence of an imbalance in glutamatergic excitation and GABAergic ;ﬁ ;§ 80
inhibition in INCL patient autopsy samples (Sitter et al., 2004) 22 £2
¢ PPT1 may protect neurons from KA-induced excitotoxicity in rats (Suopanki et a % 2 % g
al., 2002) 25 £: 3
— motor coordination deficit (Griffey et al., 2006; Macauley et al., 2009). 38 39 o
¢ Glutamatergic transmission within cerebellar granule cells drives motor © b 10-
coordination (Hashimoto et al., 1999; Jensen et al., 1999) < ! 00 3000 o Py Trophic Fact
. . . ontrol i l on rophic Factor
e Attenuation of AMPA receptor function in the C/n37-mouse —— Deprivation
improves motor coordination and lessens the disease phenotype Control 100 M 300 yM

(Kovacs and Pearce, 2008; Kovacs et al., 2010)
This effect is specific to glutamate rd#¥B¥r overactivation

¢ Based on this line of reasoning, we were drawn to investigate
glutamate receptor function in the CIn17/-mouse
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CIn17/- neurons are less sensitive to
AMPA-mediated cell death
(but not excitotoxicity mediated by CPW-399)
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Glutamate Receptor function is regulated, in
part, by surface expression and surface
expression is regulated by receptor cycling

[

NAMDAR comples AF

Nonglet i 12842(3):353-61.

How we study Glutamate Receptor surface
expression
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There are no differences in the expression levels of
NR1, NR2A and NR2B NMDA receptor in the
cerebella of CIn17/- and WT mice
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There is no difference in cerebellar surface
expression levels of the GluR1 and GluR2 AMPA
receptor subunits between C/n17/- and WT mice
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The cerebellum of CIn17/- mice expresses
significantly less of the GluR4 AMPAR subunit

A wr Cint*
N L LLL

GIuR4 w = N e o
B . c
g_ = Cint™ % 150
I -
g5 100 uE 100 S—
& s
g2 55 |
iz @ i w -
8, g |
@’f o & ° *Wr ome
3
55 a’f a
(0(9 @‘ AL
o i e
i |

Childrei's

Conclusions

We have shown CIn17 cerebellar granule neurons are:
— more sensitive to NMDA receptor-mediated cell death
* Could be altered expression of NR2C and NR3 NMDA receptor
subunits.
* There are also a number of other ways that NMDA receptor
function is regulated.
— Posttranslational modification of receptor subunits,
interacting proteins, spatial distribution of ion channels, etc
— less sensitive to AMPA receptor-mediated toxicity
* Could be mediated by the decrease in expression level of the
GluR4 AMPA receptor subunit.

Lack of PPT1 enzyme activity has a significant effect on

glutamatergic function.

This presents new therapeutic targets for INCL. {
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Future directions

e Treat mice with glutamate receptor targeting
compounds already approved for use in
humans
— NMDAR antagonists

* Memantine
¢ Dextromethorphan
* Ketamine
— Positive allosteric modulator of AMPAR
* Ampakine CX546

e After treatments examine rescue of motor
coordination phenotype and extent of cell
death
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