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Genetic knockdown of HDACA4, or sub-chronic treatment with a novel selective Class lla
HDAC Inhibitor, reverses elevated membrane excitability in striatal medium spiny
neurons from R6/2 and zQ175 Huntington’s disease model mice
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Effect of chronic dosing of CHDI-00390576

Decreased K; channel function in Q175 het KI MSNs — rescue by

Introduction

Huntington's disease (HD) is a lethal autosomal dominant neurodegenerative disorder that leads
to deficits in motor control widely believed to reflect structural and/or functional changes in
neurons of the basal ganglia. In-vitro brain slice recordings of both the R6/2 and Q175 mouse
models of HD have revealed a paucity of glutamatergic innervation of the striatum as well as
alterations in intrinsic membrane properties of striatal medium spiny neurons (MSNs, exemplified

genetic reduction of HDAC4

Restoration of elevated Rm in HD model MSNs, but not other
aberrant membrane properties, following CHDI-00390576 dosing
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We examined MSN properties in R6/2 mice and Q175 heterozygous knock-in mice (Q175 +/-) 15097 11000 0 L o o s .
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potential amplitude and threshold in the HD models were decreased and increased, respectively, v v Yo o

Ki. currents evoked from MSNs are reduced in 6 month old Q175 het mice. HDACA4 knockdown
reversed this shift in Q175 het mice but had little or no effect on currents evoked from WT
controls. Cells were held at -70mV. Number of mice for each group are given in parentheses.
***P<.001, 2-way ANOVA.

relative to WT controls. These changes, which were reversed in HDAC4 knockdown Q175 mice,
were unaffected in drug-treated R62 mice. In R62 and Q175 (+/-) mEPSC frequency was
significantly lower compared to WT MSNSs, but no drug-related rescue was seen for either
measure. In contrast, reduced mEPSC frequency was reversed by HDAC4 knockdown in both
R62 and Q175.

A partial, highly significant, dose-dependent restoration of the elevated Rm in MSNs from 8 week
old R6/2 (A) and 6 month old Q175 het mice (E) was seen following subchronic dosing with
CHDI-00390576 (10 and 30 mg/kg po bid, for 4 weeks in R6/2, and 5 months in Q175 het mice).
There was no significant improvement in the other parameters studied which showed robust HD
dependent phenotypes; i.e no improvement in rheobasic current (B and F), or action potential
amplitude (D and H), in contrast to the improvement in these properties following the genetic
reduction of HDAC4. CHDI-00390576 was without effect on any parameter measured in WT
MSNSs (A-H), and did not affect resting membrane potential in either WT or HD MSNs (C and G).
Significance Is determined by One-Way ANOVA with Tukey's post-hoc analysis. ns = not
significant * p<0.05, ** p < 0.01, *** p <0.001, **** p <0.0001.

Rescue of impaired striatal glutamatergic innervation in HD
models by reduction of HDAC4

Our findings indicate that disease-specific HD phenotypes in MSNs can be partially reversed by
manipulating HDAC4 activity/expression in R6/2 and Q175 mice, suggesting a therapeutic
potential for Class Illa HDAC inhibitors in HD.
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# An additional cohort of R6/2 and WT mice were dosed po bid with 100 mg/kg CHDI-00390576

Animal Dosing: A suspension of CHDI-00390576 was prepared in 10% (w/v) HP--CD In 50mM -3 1 . < ) T = . (data not shown). This increased dose did not offer any further improvement over the 30 mg/kg
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Na,ATP 4, Na,GTP 0.3, Tris-phosphocreatine 10, pH adjusted to 7.2. For mEPSC recording, the Mean miniature excitatory post-synaptic current (MEPSC) frequency (A and D) and inter-event Q. .
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filtered at 1KHz and collected continuously for 5 minutes from each cell at a holding potential of - : T S SR RS
80mV. Inwardly rectifying (Kir) currents were evoked by a series of 500ms hyperpolarizing steps HDAC Class lla inhibition C Q7 >
from a holding potential of -70mV.

Mean miniature excitatory post-synaptic current (MEPSC) frequency (A and D) and inter-event
Interval cumulative probability (B and E) following dosing of R6/2 and WT (A-B) and 6 month old
Q175 (+/-) and WT mice with 10 and 30 mg/kg po bid CHDI-00390576 (D-E). There was no

CHDI-00390576 Is a selective HDAC Class lla inhibitor

Data Analysis: Data were analyzed by either a 1-way or a 2-way repeated measures ANOVA,

followed by a Tukey’s or Bonferroni post-hoc test, respectively, mEPSC analyses were performed

using Minianalysis software; all events were visually verified following automated detection. Kir : : _significant improvement f)f MEPSC frequency in either .HD model, although_ a slight trend to
: : . Biochemical & Cellular assays Improvement was noted in the 30 mg/kg dosed Q175 mice compared to vehicle treated Q175.
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assays employed can be found in SFN 2013 poster: Aziz et al;
Class lla HDAC inhibitors as a therapy for Huntington’s disease.
Session C.05.a. Huntington's disease: Mechanisms.

iIndicated by black dots). Significance is determined by One-Way ANOVA with Tukey’s post-hoc
analysis. * p<0.05, ** p < 0.01, *** p <0.001.

Neuroservice for evaluation. BioFocus, Psychogenics, Charles River Finland and Neuroservice
are CROs that conducted the work on a purely fee-for service basis for CHDI.



