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Abstract

Background—Plasticity in the spinal dorsal horn is thought to underlie at least in part pain behavior
following peripheral nerve injury. Homerl proteins play an important role in synaptic plasticity
through an activity-dependent remodeling of the post-synaptic density (PSD). In this study we
examined the early consequences of the loose ligation of the sciatic nerve on the levels of Homerla
and Homer1b/c proteins in the PSD of spinal dorsal horn neurons.

Methods—Male rats were randomly assigned to control, sham-operated or ligated groups. Four
hours after sciatic exposure or ligation the animals were anesthetized and euthanized. Dorsal horn
ipsilateral and contralateral quadrants were homogenized and centrifuged to obtain a PSD-containing
LP1 fraction. Homerl isoforms were identified in Western immunoblots. In some animals, Homerl
small interfering RNA (siRNA), non-target sSiRNA, MK-801 or U-01026 were injected intrathecally
before surgery to assess the effects of this treatment on the levels of Homerl isoforms and on two
signs of injury-associated pain behavior, a shift in weight-bearing distribution and thermal
hyperalgesia.

Results—In ligated animals the protein levels of Homerla increased and those of Homerlb/c
decreased in the ipsilateral LP1 fraction of the spinal dorsal horn. In contrast, no changes were
detected in the contralateral LP1 fraction of ligated animals, or either the ipsilateral or contralateral
LP1 fraction of sham-operated animals. Intrathecal injections of Homer1 siRNA, but not non-target
SiRNA, 2h before the ligation prevented the accumulation of Homerla and loss of Homerl1b/c in the
ipsilateral LP1 fraction. The same pre-treatment with Homer1 siRNA also alleviated both a shift in
weight-bearing behavior and thermal hyperalgesia in the ligated animals. Intrathecal injections of
MK-801 or U0126 15 min before the ligation similarly prevented the injury-associated changes in
Homer1 protein levels and the behavioral signs of pain.

Conclusion—The ligation-associated changes in the protein levels of Homerla and Homer 1b/c
in the ipsilateral PSD of spinal dorsal horn neurons may be an important early reflection of the injury-
associated plasticity that in time leads to the development of persistent pain.
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Implication Statement

Sciatic ligation-associated changes in the protein levels of the scaffolding proteins Homerla and Homer 1b/c in the post-synaptic density
of spinal dorsal horn neurons may be an important early reflection of nerve injury-associated plasticity that in time leads to persistent
pain behavior.
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Introduction

Methods

Animals

Excitatory synapses in the central nervous system are characterized by a prominent thickening
of the post-synaptic membrane called the post-synaptic density (PSD). The PSD contains tight
complexes of numerous proteins, including neurotransmitter receptors and associated
regulatory and cytoskeletal proteins2. Recent evidence suggests that strong synaptic activity
is accompanied by major changes in the PSD protein matrix, and it is clear now that dynamic
regulation of the various constituents of the PSD plays an important role in the establishment
of greater gynaptic efficacy through activity-dependent changes in post-synaptic structure and
function®»2,

The Homer protein family is a major constituent of the PSD34. All of the members of the
Homer protein family contain an Ena/VASP Homology 1 (EVH1) domain at the N-terminal
region, and all but HomerZa contain a coiled-coil (CC) domain at the C-terminal region34. The
EVH1 domain can bind proline-rich motifs of various proteins including metabotropic
glutamate receptors (mMGIuR). The forms of Homer that contain the CC domain (e.g., Homer1b,
Homer1c) can form hetero or homomeric complexes, and this allows for a link between mGIuR
and other PSD proteins. Homer proteins may play an important role in the regulation of
dendritic spine morphology in both synaptogenesis and synaptic plasticity through an activity-
dependent remodeling of the PSD3+4,

Injury-associated plasticity in the spinal dorsal horn is thought to underlie at least in part pain
behavior following peripheral nerve injury®, and we and others have previously reported an
intriguing potential role for the Homer1 isoforms in pain®7:8. In our most recent
investigation’ we observed that an early but transient up-regulation of Homer1 gene expression
is associated with loose ligation of the sciatic nerve. In the present study we focused on the
early consequences of the nerve injury on the levels of Homer1 proteins in sub cellular fractions
of spinal dorsal horn neurons.

We hypothesized that loose ligation of the sciatic nerve was associated with changes in Homer1
protein levels, and we surmised that these changes may be important early steps in the injury-
associated plasticity that eventually leads to the development of persistent pain. We also
hypothesized that inhibition of protein production by intrathecal pre-treatment with small
interfering RNAs (siRNA) would prevent the changes in Homerl levels and thus attenuate
behavioral signs of pain. We further sought to examine whether the changes in Homer1 levels
were dependent on the activation of NMDA receptors or extracellular signal-regulated kinase
1 & 2 (ERK1/2). There is a well-established association between peripheral nerve injury and
the activation of NMDA receptors and ERK1/2°, and we previously reported that the ligation-
associated increases in Homerla message’ were NMDA and ERK1/2-dependent.

Male Harlan-Sprague-Dawley rats (200-250g) were used. All experiments were conducted in
accordance with guidelines accepted by the International Association for the Study of Pain®.

The animal protocol was approved by the appropriate Animal Care and Use Committee at the
University of Wisconsin-Madison.

Behavioral Tests

A dual channel scale (Incapacitance Meter™, Stoelting, Chicago, IL), which separately
measures the weight borne by each hind limb, was used for the weight-bearing test. While
normal rats distribute weight about equally, animals with a unilateral injury will shift their
weight from an injured to a non-injured limb. This shift is taken as a measure of discomfort in
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the injured limb. A 1s weighing period was used to average 20 measurements, and the average
ratio of the injured over uninjured weight distribution was then calculated for each animal.

Thermal hyperalgesia was assessed with the well-established hind paw withdrawal latency
test10 using a plantar analgesia instrument (Stoelting, Chicago, IL). Animals were acclimated
for 15-20 min. The ipsilateral, injured, paw was tested four times to obtain an average latency.
Each of the four trials were separated by 5 min. Baseline withdrawal latencies were obtained
for all animals before they were randomly assigned to control, sham-operated or ligated groups.
Four hours after sciatic exposure or ligation the withdrawal latencies of all animals were
obtained again (second latency test). The weight-bearing test preceded the second paw
withdrawal latency test.

Intrathecal drug application

Homerl (1uM) or non-target (control) sSiRNA (1uM) (Santa Cruz Biotechnology, Santa Cruz,
CA or Dharmacon, Lafayette, CO) were injected intrathecally 2h before sciatic exposure or
ligation in a volume of 10pl using the procedure of Mestre and colleagues!® as described in
detail previously2. Homer1 siRNA targets Homerl mRNA specifically while non-target
(control) siRNA does not have any known gene target in human, rat or mouse. The siRNAs
were mixed with diluted transfection reagent (Santa Cruz Biotechnology, Santa Cruz, CA) or
oligofectamine (Invitrogen, Carlsbad, CA) and incubated for 20-30 min at room temperature
before application.

MK-801 (20ug in 10ul saline), U01026 (5ug in 10ul of 10% DMSO) or vehicle (10ul) were
injected 15 min before sciatic exposure or ligation. Both drugs were from Sigma-Aldrich, St.
Louis, MO. For all intrathecal injections animals were briefly anesthetized as described below.

Anesthesia, sciatic ligation and tissue collection

Animals were anesthetized with isoflurane. Body temperature was kept at 37°C with a
homeothermic blanket system. Anesthesia was sufficiently deep to prevent arousal but light
enough to permit spontaneous respiration. Adequate anesthesia was assessed by monitoring
blink or ear reflexes, withdrawal to toe pinches, respiratory rate, and absence of spontaneous
movements.

Loose ligation of the sciatic nerve (chronic constriction injury) was performed using the
Bennett and Xiel3 procedure as described previously®:12. Briefly, the sciatic nerve was exposed
and loosely ligated with 4 simple interrupted 4-0 chromic gut sutures placed about 1mm apart.
In sham-operated animals the sciatic nerve was exposed but not ligated. Control animals were
anesthetized but were not subject to surgery.

For tissue collection the animals were re-anesthetized and euthanized with an intracardiac
injection of saturated potassium chloride. A laminectomy rapidly (<2 min) exposed the lumbar
spinal cord at L5, and about 1cm of the cord was excised and cut into dorsal and ventral halves
and the dorsal half further divided into ipsilateral and contralateral quadrants. All tissues were
stored at —80°C until use.

Western immunoblots

Tissues were homogenized and sequentially centrifuged to yield the PSD-containing LP1
fraction as described previously®. After assaying for total protein content the fractions were
processed using the Western immunoblot procedure as described previously®:’. Homerla and
Homer1b/c antibodies (both from Santa Cruz Biotechnology, Santa Cruz, CA) were each used
at a dilution of 1:600. The Homerla antibody was raised against a peptide mapping at the C-
terminus of mouse origin. Homer1b/c antibody was raised against amino acids 181-354 of
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human Homer1b. Beta 11 tubulin served as the loading control (1:1000; Promega, Madison,
WI). Protein levels were estimated from optical density measurements using the BioSpectrum
500 Image Analysis System (UVP, Upland, CA). The levels in sham-operated or ligated
animals were normalized to those in control, uninjured animals, i.e., control values served as
baseline reference values.

Homerla, lamin A/C and cyclophilin B mRNA levels in individual dorsal horn quadrants were
determined by the real-time polymerase chain reaction (RT-PCR) as described previously’.
Briefly, total RNA was isolated from homogenized tissues with Trizol (Invitrogen, Carlshad,
CA) and cDNA was synthesized from 1ug of the total RNA. Quantitative RT-PCR was then
performed with the ABI Prism 7300 Sequence Detection System (Applied Biosystems, Foster
City, CA) by monitoring in real time the increase in fluorescence of SYBR-GREEN dye.
Relative expression levels of Homerla in each sample were determined using a standard curve
of 3-fold serial dilutions. Average fold induction relative to control animals was determined
after normalizing to the amount of 18S rRNA in each sample. A 2-fold or greater change was
considered significant. Primer sequences are available upon request.

Statistical Analysis

Results

ANOVA was used for the statistical data analysis. The main emphasis was on detecting
differences in Homerla or Homerlb/c protein or message levels between control, sham-
operated and ligated animals, or vehicle and drug-treated animals. In the behavioral
experiments the emphasis was on detecting differences in weight distribution or latencies
between control, sham-operated and ligated or between the vehicle and drug-treated groups.
Significant effects were further analyzed with Scheffe’s post-hoc test, and statistical difference
was inferred at p <0.05. Each group consisted of 6 animals except for the initial SIRNA study
(Fig. 2) which was based on 4 animals per group. All data are expressed as mean+SEM.

Increases in Homerlaand decreases in Homer 1b/c protein in the PSD of dorsal horn neurons
were associated with the sciatic ligation

We focused on the 4h post-ligation period based on our previous finding that Homerla gene
expression was transiently up-regulated at this time’. In addition, this is the earliest time after
surgery that the presence of pain behavior in ligated animals can be differentiated from the
lack of pain behavior in sham-operated animals.

Homerlaprotein levels were significantly higher in the ipsilateral PSD-containing LP1 fraction
in ligated animals when compared to control animals, 126+6%, F(4,25)=6.3, p<0.001 (Fig. 1).
Homer1la levels in the contralateral LP1 fraction of ligated animals (102+7%) or either the
ipsilateral (97+£5%) or contralateral (98+4%) LP1 fractions in sham-operated animals were not
significantly different from controls.

Homerlb and 1c have extensive overlapping sequences®# and we are not aware of a
commercially available antibody that distinguishes between the two. So we used an antibody
that detects both 1b and 1c but that does not cross-react with Homer2 or Homer3 isoforms.

The levels of Homer1b/c in the ipsilateral PSD-containing LP1 fraction of ligated animals were
lower than controls, 73+£3%, F(4,25)=7.2, p<0.001 (Fig. 1). On the other hand, Homerlb/c
levels on the contralateral side in ligated animals (94+4%) or either the ipsilateral (96+3%) or
contralateral (97+£7%) side in sham-operated animals were not different from controls.
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Intrathecal pre-treatment with Homer1l siRNA dose-dependently prevented the ligation-
associated increases in Homerla message

In an initial study we sought to determine both the optimal dose for Homerla silencing and the
specificity of the siRNA treatment.

Homerla mRNA levels in the ipsilateral spinal dorsal horn at 4h post-ligation were
significantly lower than those of vehicle-treated ligated animals (2.0£0.2) for all three Homerl
SiRNA doses tested, 20uM: 1.3+0.3, p<0.05; 1uM: 0.9£0.3, p<0.01; and 0.1uM 1.3£0.1,
p<0.01 (Fig. 2A). In contrast, in non-target siRNA-treated animals the levels of Homerla
mRNA in the ipsilateral spinal dorsal horn (2.1+0.2) were not different from those of vehicle-
treated ligated animals (Fig. 2A). Given that we obtained the greatest effect with 1uM Homerl
SiRNA we used this dose in the remainder of the study.

To further assess the specificity of our procedure we also processed the ipsilateral spinal dorsal
horn from animals pre-treated with 1uM Homer1 siRNA for Homer1b/c, lamin A/C or
cyclophilin B mRNA. Lamin A/C is an intermediate filament type protein that is a major
component of nuclear lamina. Cyclophilin B is a protein located in the endoplasmic reticulum
and associated with secretory pathways. Both of these proteins are expressed abundantly in
mammalian cells.

As we reported previously, Homerlb/c message was not affected by the sciatic ligation’.
Consequently as expected, 1uM siRNA pre-treatment did not modify the Homerlb/c mRNA
levels (Fig. 2B). Similarly, neither lamin A/C nor cyclophilin B message was affected by the
loose ligation of the sciatic nerve. Intrathecal pre-treatment with 1uM Homerl siRNA also did
not affect either lamin A/C or cyclophilin B message.

Intrathecal pre-treatment with Homer1 siRNA prevented the ligation-associated changes in
Homerla and Homer 1b/c protein levels in the PSD

In ligated animals pre-treated with non-target sSiRNA there was a significant accumulation of
Homer1la in the ipsilateral LP1 fraction of spinal dorsal horn neurons 4h post-ligation, 137
+6%, F(2,15)=17.6, p<0.001 (Fig. 3). The increase in Homerla protein in these ligated animals
was comparable to that seen previously (Fig. 1). On the other hand, pre-treatment with Homer1
SiRNA prevented this accumulation, 104+6%.

Homer1 siRNA pre-treatment also prevented the injury-associated reduction in Homerlb/c
protein in the ipsilateral LP1 fraction of spinal dorsal horn neurons, 94+4% (Fig. 3). In contrast,
Homerlb/c protein levels in non-target sSiRNA pre-treated animals were significantly lower
than in controls, 64+6%, F(2,15)=26.3, p<0.001. These results suggested that silencing
Homerla message specifically prevented the injury-elicited accumulation of Homerlaand loss
of Homer1b/c in the PSD.

A pre-emptive single intrathecal injection of Homerl siRNA abolished the two behavioral
signs of pain
Before the animals were euthanized and their tissues collected for the immunoblotting

experiments, they were behaviorally tested to examine whether they exhibited signs of pain
behavior.

Non-target siRNA-treated ligated animals exhibited a significant shift in weight-bearing
behavior 4h post-ligation as they placed less weight on their injured, ipsilateral limb, 0.64+0.02
(Fig. 4B). Pre-treatment with Homer1 siRNA effectively prevented this shift, 0.96+0.03. This
difference between groups was significant, F(5,30)=26.0, p<0.001, and was due to the reduced
ratio in vehicle-treated rats.
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The same non-target siRNA-treated ligated animals also showed a significant reduction
between the baseline (9.0+0.4s) and 4h post-ligation (5.8+0.2s) withdrawal latency of the
injured, ipsilateral limb (Fig. 4A). Intrathecal pre-treatment with Homerl siRNA effectively
prevented this reduction (8.3+0.3s vs. 8.8+0.3s) suggesting the absence of thermal hyperalgesia
(Fig. 4A). ANOVA indicated no difference among groups at baseline, F(5,30)=1.2, p<0.5, but
a significant difference at 4h post-ligation, F(5,30)=35.4, p<0.001. This was due to the
reduction in second test latency in Homerla siRNA-treated animals. Neither non-target siRNA
nor Homer1 siRNA significantly modified the weight-bearing behavior or the second test
latency of control or sham-operated animals (Fig. 4).

These results suggested that application of Homer 1 siRNA at a dose sufficient to block the
ligation-associated increases in Homerla mRNA and the subsequent accumulation of Homerla
protein in the PSD of spinal dorsal horn neurons effectively abolished both of the early, injury-
associated signs of pain behavior.

MK-801 and U0126 pre-treatment also prevented the ligation associated changes in Homerla
and Homer 1b/c protein levels in the PSD of spinal dorsal horn neurons

In these experiments we sought to determine whether blockade of NMDA receptors with
MK-801 or ERK1/2 activity with the MEK inhibitor U0126 would modify the changes in
Homer1 protein levels. We reported previously that the early, injury-elicited induction of
Homerla gene expression in the spinal dorsal horn was mediated at least in part by NMDA
receptors as well as ERK1/27.

As expected, in vehicle-treated animals the sciatic ligation was associated with the
accumulation of Homerla in the ipsilateral LP1 fraction (131+£6%). This injury-elicited
increase in Homerla protein levels was prevented by pre-treatment with either MK-801 (95
+4%) or U0126 (90+4%), F(2,15)=21.9, p<0.001 (Fig. 5).

The same pre-treatment also prevented the injury-associated reduction in Homer1b/c protein
levels in the ipsilateral PSD of dorsal horn neurons. In other words, the levels of Homerlb/c
in vehicle-treated ligated animals were significantly lower (66+3%) than in either MK-801
(106+4%) or U0126 (97+4) treated animals, F(2,15)=34.4, p<0.001.

MK-801 and U0126 similarly prevented both a shift in weight-bearing behavior and thermal
hyperalgesia

Vehicle-treated ligated animals exhibited a significant shift in weight-bearing behavior 4h post-
ligation as their weight-bearing ratio was reduced to 0.63+0.03, F(8,45)=40.5, p<0.001 (Fig.
6). Intrathecal pre-treatment with either MK-801 or U0126 prevented this shift.

Vehicle-treated ligated animals similarly showed a reduction in the 4h post-ligation withdrawal
latency of the injured, ipsilateral limb (4.8+0.3s compared to baseline 7.9+0.2s, Fig. 6).
Intrathecal pre-treatment with MK-801 or U0126 prevented this reduction. ANOVA indicated
no difference among groups at baseline, F (8,45)=0.4, p<1, but a significant difference at 4h
post-ligation, F(8,45)=177.1, p<0.001. This was due to the significant reduction in the second
test latency of vehicle-treated animals.

Control animals exhibited equal weight-bearing behavior and did not show a significant
difference between baseline and second test latencies (Fig. 6). Vehicle-treated sham-operated
animals similarly did not show a shift in weight-bearing behavior or significant difference
between their baseline and second test latency 4h after sciatic nerve exposure (Fig. 6). Neither
MK-801 nor U0126 modified the weight-bearing behavior or the second test latencies of
control or sham-operated animals.
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Discussion

In this study we examined the early consequences of the loose ligation of the sciatic nerve on
the protein levels of Homer1 isoforms in the PSD of spinal dorsal horn neurons. Our data
established that the sciatic ligation was associated with increases in Homerla levels and
decreases in Homerlh/c levels. These changes in the protein levels of both Homerla and
Homerlb/c were prevented specifically by pre-treatment with Homer1 siRNA. The same pre-
treatment also prevented two ligation-associated early behavioral signs of pain. To our
knowledge, this is the first demonstration of a change in content of Homer1 proteins in the
PSD of spinal dorsal horn neurons which can be prevented by the same agents that abolish
signs of pain behavior.

The injury-elicited increases in Homerla protein levels followed closely the up-regulation of
Homerla gene expression reported in our previous study’. This confirmed the notion that the
expression of this Homer isoform can be quickly induced by a variety of physiological
stimulil4~18, These results also confirmed our previous finding that the early, injury-elicited
induction of Homerla gene expression in the spinal dorsal horn was accompanied by a rapid
increase in protein synthesis, and was mediated at least in part by activation of both NMDA
receptors and ERK1/27. Our present results further extended our previous findings by
suggesting a direct relationship between injury-associated up-regulation of Homerla and early
behavioral signs of pain.

These results are in agreement with some aspects of a study of Homerla in the mouse spinal
cord which reported that chronic inflammation increased both gene and protein expression of
this isoform, and that this increase was attenuated by a block of NMDA receptors or ERK1/2
activation8, This study also demonstrated that Homer1a as well as Homer1b/c were
concentrated in the superficial layers of the dorsal horn, and that the inflammation elicited
changes in both immunohistochemical and in situ hybridization staining patterns. However,
this study concluded that Homerla up-regulation was protective against the inflammatory pain
because silencing Homerla gene expression enhanced the pain while Homerla over-
expression in the spinal cord attenuated the hyperalgesia®. It is probable that differences in
pain models and animal species contributed to the disparate outcome between this and our
study. In addition, like synaptic plasticityl?, the development of pain consists of early and late
phases which are likely mediated by different mechanism®. Transient increases in Homerla
expression during one of these phases may affect synaptic plasticity differently, and this may
have further contributed to the disparate outcomes.

We appreciate that while we have used a model of neuropathic pain in this study we only
focused on the early consequences of the sciatic ligation. The pain behavior cannot thus be
characterized as chronic but rather perhaps as ‘sub-chronic’20. Nevertheless we feel this is an
important time point as it suggests that even as early as a few hours after the ligation there are
changes in nociceptive processing occurring at the level of the spinal dorsal horn. This early
spinal plasticity may then underlie at least to some extent the observable early pain behavior.
It is of interest in this respect that in our hands at 4h post-surgery (but not before) the presence
of pain behavior in ligated animals can be differentiated from the lack of pain behavior in sham-
operated animals.

Low basal amounts of Homerla protein in dorsal horn neurons were detected, but the sciatic
ligation appeared to specifically elicit additional synthesis of the protein which then
accumulated in the PSD. This accumulation of Homerla and the observed loss of Homerlb/c
imply a displacement of the latter by the former from the PSD. These data provide further
support for the notion that Homerla may participate in the early stages of synaptic plasticity.
Activity-dependent up-regulation of Homer1a, its accumulation at postsynaptic sites, and its
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displacement of Homer1b/c is considered a critical step in the reorganization of the
postsynaptic structure in synaptic plasticity3:414718,

It is presently unclear how this increase in Homerla protein at the PSD facilitates synaptic
function in the short or the long-term. Potential Homerla-mediated remodeling changes
include increased insertion of AMPA receptors into the PSD membrane, enhancement of
intracellular calcium release, increased activation of transient receptor potential canonical
(TRPC) channels, and amplification of the link between metabotropic and ionotropic glutamate
receptors?122,

The injury-elicited accumulation of Homerla in the PSD of spinal dorsal horn neurons may
similarly engender synaptic remodeling and in this manner be a first step in a time-dependent
process which contributes to the eventual development of neuropathic pain. The remodeled
PSD may be a common reflection of the injury-elicited changes in several receptors, pathways,
transcription factors and genes. As such, the PSD of spinal dorsal horn neurons may also be a
suitable novel target for successful therapeutic intervention.
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Figure 1. Accumulation of Homerlaand loss of Homer1b/cin the PSD of spinal dorsal horn neurons
were associated with loose ligation of the sciatic nerve

A Immunoblots of Homerla and Homerlb/c in representative LP1 fractions of the dorsal horn.
Beta I11-tubulin was the loading control. B: Summary plot of the estimated content of Homerla
and Homer1b/c. Note the divergent changes in levels in the ipsilateral PSD of ligated animals.
In contrast, Homerla and Homerlb/c levels in the contralateral PSD of ligated animals or either
side in sham-operated animals were not different from controls. *p<0.001.
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Figure 2. Intrathecal pre-treatment with Homer1 siRNA prevented injury-associated increases in

Homerla message

A All three doses of Homerl siRNA prevented the injury-associated increases in Homerla
mRNA. Pre-treatment with non-target siRNA failed to prevent the increase. B. Homer1lb/c,
cyclophilin B or lamin A/C mRNA was not affected by the sciatic ligation and pre-treatment

with Homer1 siRNA had no effect. #p<0.05, #p<0.01.
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Figure 3. Ligation-associated changes in the protein levels of Homerla or Homerlb/c in the
ipsilateral PSD were prevented by intrathecal pre-treatment with Homer1 siRNA but not non-
target siRNA

A Homerla and Homer 1b/c immunoblots in the ipsilateral LP1 fraction of ligated animals
pre-treated intrathecally with either 1uM Homerl siRNA or 1uM non-target siRNA. For
comparison, immunoblots from vehicle-treated ligated animals shown in Fig. 5 are also
included here. B: Summary plots of Homerla and Homerlb/c levels. The ligation-associated
divergent changes in Homerl protein levels (Fig. 1) were prevented by pre-treatment with
Homerl siRNA but not with non-target siRNA. *p<0.001.
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Figure 4. Pre-treatment with Homer1 siRNA abolished both behavioral signs of pain
Intrathecal injection of Homerl siRNA prevented an injury-associated shift in weight-bearing
behavior suggesting pain relief. In contrast, pre-treatment with non-target SiRNA did not

modify the weight-bearing shift in ligated animals. Homerl siRNA pre-treatment also
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abolished the injury-associated reduction in the second test withdrawal latency 4h after loose

ligation of the sciatic nerve. Pre-treatment with non-target siRNA did not prevent this

reduction. Pre-treatment with either non-target SiRNA or Homerl siRNA did not modify the
weight distribution or thermal latency behavior of control, uninjured (no surgery) animals or

of sham-operated animals.*p<0.001.
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Figure 5. Ligation-associated changes in the levels of Homerla or Homerlb/c were dependent on
the activation of NMDA receptors and ERK1/2

The ligation-associated divergent changes in Homer1 protein levels were prevented by
intrathecal pre-treatment with either MK-801 or U0126. Representative immunaoblots
accompany the summary plot.*p<0.001.
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Figure 6. Early pain behavior was abolished by pre-treatment with either MK-801 or U0126
Vehicle-treated ligated animals showed a significant shift in weight-bearing distribution. Pre-
treatment with either MK-801 or U0126 prevented this shift suggesting pain relief. VVehicle-
treated ligated animals also exhibited a significant reduction in their 4h post-ligation (second
test) latency. Pre-treatment with either MK-801 or U0126 also prevented this reduction.
Injections of vehicle, MK-801 or U0126 did not significantly modify the weight distribution
or second test latency in either control or sham-operated animals. *p<0.001.
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