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Increased Acetylated SNAP25 in the Hippocampus Correlated with
Age-Related Deficits in the SAMP8 Mice
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Abstract: Acetylation is an important post-translational modification, which modulates function and localization of
cytoplasmic proteins. Synaptosomal-associated protein-25 (SNAP-25) is a presynaptic neurotransmission-regulating
protein that can be acetylated. Whether the acetylation level of SNAP25 is affected by aging is unknown. We explored
the relative levels of SNAP25 and acetylated SNAP25 in the SAMP8 mice with different ages, and their correlation with
spatial cognitive performance in radial six-arm water maze. The SAMP8 mice exhibited decline of spatial learning and
memory abilities with aging. The higher hippocampal levels of SNAP25 were found in the 6- and 10-month SAMP8 mice
compared to the 2-month mice. The hippocampal level of acetylated SNAP25 in the 10-month mice was higher than
those in the 2- and 6-month mice. Positive correlations were found between the age-related increase of SNAP25 and the
impairment of spatial learning and memory, and between acetylated SNAP25 level and memory deficits. The results
suggested that elevated acetylated SNAP25 during aging might be involved in the age-related memory impairment.
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1. INTRODUCTION

Aging is manifested by declines in motor and
cognitive abilities, social activities, as well as an
increased incident of age-related multi-domain
disorders [1]. During aging, a progressive decline of
cognitive ability exists in many domains, including
calculation, attention, learning and memory, among
which the impairment in episodic memory and spatial
memory are the most prominent [2]. These cognitive
impairments during aging seriously affected the quality
of life in the elderly.

However, the mechanisms underlying declined
ability of learning and memory, a common symptom of
brain aging, remains to be cleared. Reduced efficiency
of synaptic transmission and changed synaptic
structure may be involved [3]. The level or function of
specific synaptic proteins in the hippocampus and
neocortex links to synaptic plasticity that plays an
important role in the learning and memory process [4].
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Multiple studies have found that various proteins that
participate in the process of synaptic transmission are
able to change their expression levels during aging,
which may contribute to cognitive decline [5]. For
instance, our previous studies indicated that aged mice
in senescence accelerated prone mouse 8 (SAMPS8)
had expression of reduced syntaxin-1 and increased
synaptotagmin-1 in dorsal hippocampi, which were
tightly correlated with the impairment of spatial learning
and memory [6, 7].

Besides the expression level, the function and
subcellular localization of these proteins maybe
responsible for the regulation of synaptic transmission.
Post-translational modification, such as protein
phosphorylation, glycosylation, ubiquitination,
nitrosylation, is an important process that regulates
protein stability, subcellular localization and protein
interactions [8]. Acetylation is a post-translational
modification of introducing an acetyl group into a
protein. The acetylation and deacetylation of histone is
most studied, as it is a vital epigenetic modification that
regulates gene transcription in neurological disorders,
cancer and other diseases [9]. Beside the histone,
acetylation can also be seen in transcription factors in
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the nucleus and in proteins reside outside of nucleus
[10]. Despite the research of cytoplasmic protein
acetylation begins much later, a huge number of
acetylated proteins have been identified [11, 12]. The
proteins reside in cytoplasm and nucleus are the
majority of acetylated proteins, both account for 30% of
all the acetylated proteins, while those in mitochondria
and membrane both account for 15% [10]. The protein
acetylation in various cellular compartments potentially
mediates many different types of acetylation-dependent
protein activities.

Synaptosomal-associated protein-25 (SNAP-25) is
a presynaptic membrane protein that can be
acetylated. SNAP-25 and syntaxin-1 (target-SNARE)
interact with synaptobrevin/VAMP2 (vesicle-SNARE)
and form the SNARE (soluble N-ethylmaleimide-
sensitive fusion protein attachment protein receptors)
complex. The SNARE complex mediates the docking
and fusion of synaptic vesicles with the presynaptic
membrane, and subsequent neurotransmitter release
[13]. SNAP-25 also interacts with synaptotagmin-1, a
major calcium sensor on the synaptic vesicle, triggering
calcium-dependent membrane fusion [14]. Thus, the
SNAP-25 is an essential component of synaptic
transmission.

The acetylation of SNAP-25 may have an effect on
its function, and therefore influence the docking and
fusion of synaptic vesicles. Whether the level of
acetylated SNAP-25 (ac-SNAP-25) is affected by aging
is unknown. Therefore, we used different-age SAMPS8
mice to explore the relative levels of SNAP-25 and ac-
SNAP-25. The SAMPS8 strain is a commonly used
model for the study of brain aging. This mouse strain
has a relatively normal phase of growth and
development, but manifests various pathobiological
phenotypes with aging, including early-onset age-
related alteration of protein levels and deficits in
various behavioral tests for sensorimotor ability and
spatial learning and memory [15]. Our previous study
reported that the SAMP8 mice have exhibited
deficiencies of spatial learning and memory in radial
six-arm water maze (RAWM) test in early life, such as
at 3-month-old [16]. Hippocampus is a most
susceptible region in brain aging. The morphological
and functional changes in the hippocampus is at least
responsible to the age-related cognitive decline in part.

In the present study, our purpose was to explore
whether the contents of SNAP-25 and ac-SNAP-25 in
the hippocampus have age-related changes, and if this
is case, whether these changes correlates with the

age-related decline of spatial learning and memory in
the SAMP8 mice.

2. MATERIALS AND METHODS

2.1. Animals

The SAMP8 mice were purchased from Vital River
Laboratory Animal Technology Co., Ltd. (Beijing). The
female mice were housed in groups (4-5 per cage) and
the male mice were housed alone (to avoid forming a
strong hierarchy among the mice, which may affect
cognitive performance in the following behavioral task).
The mice were reared in a constant environment with
standard rodent diet and tap water, a constant
temperature of 23-25°C, and a humidity level of
45-55% under a 12-h light-dark cycle (lights on at 7:30
a.m.). Animals that had tumors, or motor incapacitation
or other gross defects were removed. The mice of
three different-age groups were used, including 14
young mice (7 females and 7 males) aged 2 months,
12 middle-aged mice (6 females and 6 males) aged 6
months, and 12 old mice (6 females and 6 males) aged
10 months. All procedures involving the care of animals
were carried out in accordance with the guidelines of
Association of Laboratory Animal Sciences and the
Center for Laboratory Animal Sciences at Anhui
Medical University.

2.2. RAWM

The procedures were done as previously described
to evaluate the spatial learning and memory [16]. The
apparatus (see Figure 1) was a black circular tank with
six swimming alleys that filled with 20-21°C water. One
of the alleys contained a black escape platform
submerged 1.0 cm below the water surface near the
distant end. A white cloth curtain (75-cm from the tank
wall) rounded the tank from the ceiling to the ground
with three different black cardboards hung equidistantly
served as spatial cues. Four acquisition trials (trials
1-4) and one memory retention trial were carried out
each day during ten consecutive days. The mouse was
released into water from four random entry alleys in
each acquisition trial, except for the alley with the
platform and its opposite alley. In each trial, the mouse
was allowed to locate the platform for a maximum of 60
s and left on the platform for 30 s upon locating it. If the
mouse entered a wrong alley with its whole body, or
failed to select any alley within 10 s, the mouse was
gently dragged to the start alley and the incorrect
attempt was recorded as an error. The number of
errors and the latency (the time before locating the
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Figure 1: The apparatus of radial six-arm water maze (RAWM) test. A black circular tank with six swimming alleys was filled
with 20-21°C water and a black escape platform submerged 1.0 cm below the water surface was located at an alley near the

distant end.

platform) in the daily learning period (trials 1 to 4) were
averaged for statistical analysis. 30 min after the
acquisition trials, to take trial 5, the mouse was
released from the start alley identical to that in the trial
4, the number of errors and the latencies were also
recorded.

2.3. Tissue Preparation

To avoid the impact of behavioral tests, 10 days
after the behavioral testing, the mice were anesthetized
with halothane and sacrificed. Their brains were swiftly
removed from the skull on dry ice and bisected in the
mid-sagittal plane. The bilateral hippocampi were
quickly isolated and stored in -20 °C for western
blotting.

2.4. Western Blotting for SNAP-25

The left hippocampus was homogenized in a protein
lysis buffer with a complete protease inhibitor cocktail
(Mini, EDTA-free, Roche) and trichostatin A (TSA).
After the homogenates were centrifuged, the protein
concentrations in the supernatant were measured by
bicinchoninic acid assay kit (Pierce Biotechnology,
USA). The samples were adjusted to the same protein
concentrations and stored at -20°C. To analyze the
level of SNAP-25, glyceraldehyde-3-phosphate
dehydrogenase (GAPDH) was used as an internal
standard. The samples were fractionated by sodium
dodecyl sulfate, polyacrylamide gel electrophoresis
(SDS-PAGE). The proteins were ftransferred to
polyvinylidenefluoride membranes (Milipore, USA). The
membranes were blocked with 5% bovine serum

albumin (BSA) in Tris-buffer saline (TBS) at 4°C
overnight, and then incubated with rabbit anti-SNAP-25
polyclonal antibody (Abcam, USA; 1:1000 dilution) and
anti-GAPDH monoclonal antibody (Abcam, USA,
1:2000) at room temperature for 2 h. After being rinsed,
the membranes were incubated with horse-radish
peroxidase (HRP)-conjugated anti-rabbit IgG
(1:100,000) and HRP-conjugated anti-mouse IgG
(1:20,000) (Zhongshan-Golden Bridge, Beijing, China,
1:100,000 and 1:20,000, respectively) for 1 h at room
temperature. The electro-chemi-luminescencereagent
(Pierce, USA) revealed an immunoreactive protein
band corresponding to SNAP-25 (25 kDa, lane 1) and a
band of GAPDH (35 kDa, lane 2). The
chemiluminescence intensity was analyzed with Image-
Pro Plus 6.0 software. The intensity for the
immunoreactive band of SNAP-25 was normalized to
GAPDH protein loading control.

2.5. Immunoprecipitation and Western Blotting for
ac-SNAP-25

For the detection of the ac-SNAP-25, the sample
was purified by immunoprecipitation with anti-SNAP-25
antibody. Briefly, the protein G agarose beads was
washed before using, and then incubated with the
antigen sample and anti SNAP-25 antibody (Abcam,
USA) at 4°C overnight with gentle mixing. We then
added immunoprecipitation buffer, centrifuged and
discarded supernatant. The complex-bound resin was
incubated with electrophoresis loading buffer for 5 min
at 95°C for subsequent western blotting. Briefly, the
membranes were blocked with 5% BSA, incubated with
anti-acetylated proteins antibody (Cell Signaling;
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diluted to 1:1000 in a TBS-T with 5% BSA) at 4 °C
overnight, followed by incubation with HRP-conjugated
anti-rabbit antibody (1:1000) for 2 h at room
temperature. In the final step, we analyzed the intensity
of immunoreactive band corresponding to ac-SNAP-25
and that to SNAP-25, and calculated the ratios, which
represented the acetylated levels of SNAP-25.

2.6. Statistical Analysis

Data were expressed as means + means of
standard errors. For the analysis of the performances
in the RAWM, a three-way repeated-measure analysis
of variance (3w-rm ANOVAs) was used with day, age
and sex as independent variables. Fisher’'s least-
significant difference (LSD) test was used in post hoc
comparison to reveal any difference among the
different ages or sexes. For the concentrations of
SNAP-25 and ac-SNAP-25, the age and sex effects
were analyzed using two-way ANOVA with LSD test for
post hoc analysis. The number of errors and the
latency improved rapidly in the first 5 days in both the
learning and memory phases in the RAWM. Since the
performance reached a more stable level since day 6,
the number of errors and latency in trials of RAWM in
the last 5 days were averaged for the correlation
analysis. The correlations among the average
performance in day 6-10 in the RAWM task and the
levels of SNAP-25 and ac-SNAP-25 in the
hippocampus were analyzed employing Pearson's
correlation test. Significance was assumed when
P<0.05. All analyses were performed using SPss®
13.0 software.

3. RESULTS
3.1. Performance in RAWM

3.1.1. Learning Phase

The latency and the number of errors progressively
decreased daily for all mice combined [Fggs) = 17.975
and 16.099, Ps < 0.001], suggesting that the mice were
able to learn this task. The 3w-rm-ANOVA results
revealed a significant age effect on the latency [F( 32)=
7.726, P=0.002] and the number of errors [F 3=
6.629, P=0.004], see Figure 1A and B. Further analysis
indicated that the latency and errors in the 10-month
and 6-month mice were significantly longer or more
than those in the 2-month mice (Ps < 0.05). The
performance of the 10-month and 6-month mice was
insignificant difference (Ps > 0.05). The effect of sex
was insignificant on the latency [F 32 = 1.526, P =

0.226] and errors [F132 = 1.933, P = 0.174], neither
was the effect of interactions of age x sex, age x day,
sex x day, and group x sex x day (Ps > 0.05).

3.1.2. Memory Phase

The latency and number of errors progressively
decreased daily for all mice combined either [Fg2ss) =
4567 and 4.579, Ps< 0.001, respectively]. The age
effect was significant on the latency [F32) = 5.614, P =
0.008] and number of errors [F232 = 5.047, P = 0.012],
see Figure 1C and D. The post hoc analysis revealed
that the latency and errors were significantly longer or
more in the 10-month and 6-month mice compared to
the 2-month mice (Ps < 0.05). There was no significant
difference in the memory performance between the 10-
month and 6-month mice (Ps > 0.05). Neither sex nor
interactions of age x sex, age x day, sex x day, and
group x sex x day had a significant effect on the
latency and errors (Ps > 0.05).

3.2. Levels of SNAP-25

Figure 2A shows the relative levels of SNAP-25 in
hippocampus in different-age mice. The two-way
ANOVA showed that age significantly impacted on the
hippocampal level of SNAP-25 [Fp32 = 9.904; P<
0.001]. The post hoc analysis indicated that the
hippocampal level of SNAP-25 in the young group was
significantly lower than those in the middle-aged (P<
0.001) and the old (P = 0.012) groups, with an
insignificant difference between the 6-month and 10-
month mice (Ps > 0.05). Neither sex nor interaction of
age x sex significantly affected the hippocampal level
of SNAP-25 (Ps > 0.05).

3.3. Levels of ac-SNAP-25

The age exerted an significant effect on the relative
hippocampal level of ac-SNAP-25 [Fz3,) = 3.403, P =
0.046; Figure 2B]. Further analysis showed that the old
mice had higher ratio of ac-SNAP-25 to SNAP-25 in
their hippocampi than the young group and middle-
aged group(Ps = 0.030), with no significant difference
between the young and middle-aged mice (Ps > 0.05).
Sex or interaction of age x sex had no significant effect
on the ratio of ac-SNAP-25 to SNAP-25 either (Ps >
0.05).

3.4. Correlations between Spatial Learning and
Memory Performance and Protein Levels

For all mice combined, the positive correlations
were found between the latency (r =0.335, P = 0.040)
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Figure 2: Performances of the 2-, 6- and 10-month-old SAMP8 mice in the RAWM (n = 14, 12 and 12 mice/group, respectively).
Latency (A) and number of the errors (B) during learning phase; and latency (C) and number of the errors (D) during memory
phase are shown. The latency and error number in the 10-month and 6-month mice were significantly longer or more than those
in the 2-month mice in both the learning and the memory phase. All values are means + S.E.M. *Denotes significant difference
compared to the 6-month-old mice (P < 0.05). #Denotes significant difference compared to the 10-month-old mice (P < 0.05).

and number of errors (r = 0.340, P = 0.037) in the
learning phase of the RAWM and the relative level of
hippocampal SNAP-25 (see Figure 3A and B). The
latency in the memory phase of the RAWM positively
correlated with the hippocampal SNAP-25 level
(r = 0.321, P = 0.049; Figure 3C). Only the latency
(r =0.333, P = 0.041; Figure 3D) and number of errors
(r=10.338, P =0.038; Figure 3E) in the memory phase,
but not the performance in the learning phase (Ps >
0.05), positively correlated with the hippocampal ac-
SNAP-25 level. No significant correlation can be seen
between behavioral performance and protein levels
when mice in different groups were analyzed
respectively (Ps > 0.05).

4. DISCUSSION

4.1. Age-Related deficits of Learning and Memory
in the RAWM in SAMP8 Mice

During aging, various species of murine models
exhibit declined ability of learning and memory [17, 18].
Behavioral results have shown an age-related deficit of

learning and memory capacity start as early as 6
months and further deteriorated with aging in the
SAMP8 mice [19]. In the present study, the effect of
normal aging on the performance in the RAWM was
evaluated in the SAMP8 mice. RAWM was originally
designed to detect spatial learning and memory in
transgenic mice of Alzheimer disease, and is now a
commonly used test for the hippocampus-dependent
spatial learning and memory ability in rodents [20].
RAWM exhibits greater sensitivity for detecting mildly
impaired spatial learning and memory in mice. It was
also proved in our previous study that RAWM is more
efficient for detecting the impairment of learning and
memory in SAMP8 mice when compared to the Morris
water maze [16]. The spatial learning deficits occur at
as early as 3 months old and memory deficits display at
5 months old in SAMP8 mice in the RAWM task [16].

In the present study, the SAMP8 mice also
exhibited age-related deficits in the RAWM task. The 6-
month and 10-month mice showed significantly longer
latency and more number of errors than the young
mice in the learning phase, indicated age-related
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Figure 3: Upper: representative gel pattern showing SNAP-25, ac-SNAP25 protein bands in hippocampus in 2-, 6- and 10-
month-old SAMP8 mice. Lower: relative levels (mean + S.E.M.) of SNAP-25(A) and ac-SNAP25(B) in hippocampus in mice of
different ages. The relative level of SNAP-25 was expressed as the ratio of the optical density of SNAP-25 protein band to the
optical density of GAPDH protein band. The level of ac-SNAP25 was expressed as the ratio of the optical density of its protein
band to that of SNAP-25 protein band. *Denotes a significant difference compared to the 2-month-old mice (P < 0.05). #Denotes
a significant difference compared to the 6-month-old mice (P < 0.05).

decline of spatial learning ability. The declined memory
ability in the old and middle-aged mice was also
indicated by the longer latency and more errors in the
memory phase compared to the young mice. These
indicated age-related decline of spatial learning and
memory occur at least in the midlife in the SAMPS8
mice. Interestingly, there was no significant difference
in the performance between the 6-month and 10-month
mice in both learning and memory phases, suggested
similar ability of learning and memory between the two
age groups. This phenomenon has not been reported
so far. The similar performance between these two-age
SAMP8 mice may be that the 10-month mice did not
have a significant decline of learning and memory
ability since the middle age. An alternative reason may
be that the RAWM is a relatively difficult task for both 6-
month and 10-month mice, thus the 6-month mice
nearly reached a plateau of a rather terrible
performance.

4.2. Increased Hippocampal SNAP-25 Correlated
with Poor Memory and Learning

SNAP-25 that presents at the presynaptic terminals

is capable of interacting with syntaxin and
synaptobrevin [21]. SNAP-25, syntaxin  and
synaptobrevin together assemble the machinery,

known as the SNAREs, which are considered the core
components of the fusion machinery, facilitating vesicle
trafficking and neurotransmitter release [21]. SNAP-25
also interacts with synaptotagmin-1 for the regulation of
calcium-triggered membrane fusion and controlling of
the fusion pore. Thus, SNAP-25 is essential for neural
transmission. Knockout SNAP-25 abolishes calcium-
dependent neurotransmitters release [22].

In the present study, we detected the contents of
SNAP-25 in the hippocampus by western blot or
immunoprecipitation. Our results showed significantly
higher content of SNAP-25 in hippocampus in the mice
aged 6-month and 10-month than that in the mice aged
2-month, and a similar SNAP-25 level between 6-
month and 10-month mice. Other group’s findings
demonstrating increased SNAP-25 in the aged Fischer
female rats [23], is in agreement with our results. Our
previous studies also reported increased SNAP-25 in
dorsal hippocampus in aged Kunming mice and in
middle-aged CD-1 mice [24, 25]. In contrast, some
studies have shown a progressive decline in SNAP-25
expression during aging [26, 27]. The protein level of
SNAP-25 in hippocampal nerve terminals was higher at
2-month old, and then decreased in Wistar rat at 18—24
months [26]. Previous study on the Fischer 344xBrown
Norway (F1) hybrid rats also showed decreased SNAP-
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SNAP-25 and ac-SNAP-25 in all mice. The level of SNAP-25 positively correlates with the latency (A) and number of errors (B)
in the learning phase, and with the latency in the memory phase (C). There were significantly positive correlations between the
latency (D) and number of errors (E) in the memory phase and the ac-SNAP-25 level.

25 level in the hippocampus synaptosomes [27]. There
are also inconsistent findings that show no significant
effect of age on the SNAP 25 level in the Long-Evans
rats [28].

The correlation analysis demonstrated that the
SNAP-25 level in hippocampus was positive correlated
with the number of errors and latency in the learning
phase and the latency in the memory phases. Studies
have pointed to a role of SNAP-25 in neuronal function
and neurodegenerative diseases. In transgenic mouse

models of Alzheimer’s disease, the content of SNAP-25
is reduced in the hippocampus [27]. In a study of
human individuals with dementia, their brains showed
significantly lower levels of synaptic protein regardless
of age [29]. Reductions in synaptic markers, such as
SNAP-25 and syntaxin, was associated with dementia
rather than with aging [29]. However, in VanGuilder’s
study of aged rat, the SNAP-25 expression analyzed
according to cognitive performance-based sub
groupings showed no difference [30]. In our SAMP8
mice, one speculation of the increased SNAP-25 in
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middle-aged and old mice may be a compensatory
mechanism to cope with the changed level or
dysfunction of other synaptic proteins and to relieve the
age-related degeneration of neuronal network. Another
possible reason may be that some SNAP-25 are
dysfunctional or the degradation process is abnormal,
leading to accumulated SNAP-25 in hippocampus
during aging. Although its high level, the increased
SNAP-25 may cannot fulfill its physiological role in
neural transmission, thus correlated with poor cognitive
performance.

4.3. Elevated Ac-Snap-25 Level in the Hippocampus
Correlated with the Age-Related Spatial Memory
Decline

It has been elucidated that the fundamental
requirements for normal cognitive function included the
following: sufficient neurons with axons and dendrites
able to maintain and modify their architecture;
synapses that transmit electrochemical signals; and
activity-dependent neurotrophic factor-mediated
modification of synaptic plasticity [31]. To manage the
structure and function of neuronal networks, the
expression, locating, and removal of proteins, as well
as rapid modulation of protein functions (activity,
interaction with other proteins, conformational change)
have to be strictly controlled. Reversible
posttranslational modification, such as phosphorylation,
glycosylation and acetylation may be the key to control
the functions of synaptic proteins. Acetylation is a
reversible post-translational modification, regulating
protein function in diverse ways. In the nucleus, histone
and non-histone proteins, including transcription
factors, non-histone structural chromosomal proteins,
can be acetylated by HATs. As for cytoplasmic protein,
only a limited number of acetylation targets have been
identified, for example the a-tubulin and tau.

The results of current study showed a significant
effect of aging on the acetylation level of SNAP-25 in
the hippocampus. The mice in both the 2-month and 6-
month groups had less ac-SNAP-25 in their
hippocampus than 10-month mice. The ac-SNAP-25
level of the 2-month mice showed no significant
difference with that of the 6-month mice. A positive
correlation between the ac-SNAP-25 level and
impairment of spatial memory could be observed.

The role of acetylation of SNAP-25 in neuronal
function is unknown. Studies have found that the
addition of an acetyl group on lysines neutralizes
positive charges on the amino group, thus exert a
significant impact on the electrostatic properties of the

protein [32]. For acetylated histone, the changed
electrostatic property reduces their affinity with DNA,
resulting in an opened chromatin conformation. How
acetylation affects the property of non-histone proteins
and their interaction with other proteins needs to be
characterized. For microtubule-associated protein tau,
the acetylation of its lysine prevents its ubiquitin-
mediated degradation, leading to accumulation of
pathogenic tau [33]. The acetylation of non-nuclear
tubulin protects the stabilization of microtubules, which
play critical roles in the neuronal transport of mRNA
and mitochondria, etc [34].

In aged rodents, deficiencies in learning and
memory abilities were considered the results of the
morphological and functional changes in the
hippocampus. The release of neurotransmitters is a
highly regulated process that can be affected by
changes of pre-synaptic proteins. Available studies
have indicated that the expression, function, or location
of many synaptic proteins in hippocampus or cortex
undergoes significant changes during the period from
adulthood to advanced age [30]. The disorders of
synaptic proteins during aging may disturb
neurotransmission by altering the stabilization or
reconstruction of synaptic structure, as well as
disrupting synaptic function, thus ultimately contribute
to the cognitive decline [35].

Our results found that the ac-SNAP-25 was
elevated in the hippocampus in old mice and correlated
with the spatial memory decline. This finding provides
evidence that the acetylation of SNAP-25 is likely to
play a crucial role in the brain. Altered level of SNAP-
25 acetylation may leads to errors in transport or
function of SNAP-25, and involved in the disorders of
neurotransmission and vesicle replenishment during
prolonged stimulation, which are necessary for the
memory formation and perseverance. In our old
SAMP8 mice, the elevated ac-SNAP-25 may be a
factor contributing to the age-related memory decline.
As the increased ac-SNAP-25 level correlated with the
learning and memory decline, and both groups of the 6-
month and 10-month mice have worse performance in
the RAWM, one would expect the 6-month mice would
also have increased ac-SNAP-25 similarly as 10-month
mice, but they had not. In the correlation analysis, the
differences in performance and ac-SNAP-25 levels
between the 2-month and 10-month mice may
contributed the most to the correlation. However, the
correlation does not mean causality. To determine the
causal relationship, further study is needed. It is also
possible that the increased ac-SNAP-25 level is the
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result of brain aging and cognitive aging. The specific ~ [€l
role of acetylation of SNAP-25 is unclear and need
further exploration in future studies.
[9]

In summary, the present study is the first to explore
the effect of age on the ac-SNAP-25 level in the
hippocampus. The study proposed the potential
contribution of elevated ac-SNAP-25 level in the
process of brain aging and age-related memory
impairment. Further research should address the [11]
pathophysiological function of the SNAP-25 acetylation
in the aging brain.

[10]
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