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Abstract
Background—Infantile-onset glycogen storage disease type II (GSD-II; Pompe disease; MIM
232300) causes death early in childhood from cardiorespiratory failure in absence of effective
treatment, whereas late-onset Pompe disease causes a progressive skeletal myopathy. The
limitations of enzyme replacement therapy could potentially be addressed with adeno-associated
virus (AAV) vector-mediated gene therapy.

Methods—AAV vectors containing tissue-specific regulatory cassettes, either liver-specific or
muscle-specific, were administered to 12 and 17 month old Pompe disease mice to evaluate the
efficacy of gene therapy in advanced Pompe disease. Biochemical correction was evaluated
through GAA activity and glycogen content analyses of the heart and skeletal muscle. Western
blotting, urinary biomarker, and Rotarod performance were evaluated following vector
administration.

Results—The AAV vector containing the liver-specific regulatory cassette secreted high-level
hGAA into the blood and corrected glycogen storage in the heart and diaphragm. The biochemical
correction of the heart and diaphragm was associated with efficacy, as reflected by increased
Rotarod performance; however, the clearance of glycogen from skeletal muscles was relatively
impaired, in comparison with younger Pompe disease mice. An alternative vector containing a
muscle-specific regulatory cassette transduced skeletal muscle with high efficiency, but also failed
to achieve complete clearance of accumulated glycogen. Decreased transduction of the heart and
liver in older mice, especially in females, was implicated as a cause for reduced efficacy in
advanced Pompe disease.

Conclusion—The impaired efficacy of AAV vector-mediated gene therapy in old Pompe
disease mice emphasized the need for early treatment to achieve full efficacy.
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Introduction
Infantile-onset glycogen storage disease type II (glycogen storage disease type II; MIM
232300) causes death early in childhood from cardiorespiratory failure related to an
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underlying hypertrophic cardiomyopathy, if enzyme replacement therapy (ERT) is delayed
or the patient fails to respond sustainably to ERT [1,2]. The deficiency of acid alpha-
glucosidase (GAA; acid maltase; EC 3.2.1.20) in Pompe disease affects the heart and
skeletal muscle primarily, and infants with Pompe disease develop profound weakness and
hypotonia. Late-onset forms of Pompe disease feature progressive weakness without
significant cardomyopathy, and patients with juvenile-onset Pompe disease typically
become ventilator-dependent due to respiratory and or cardiac muscle involvement. Late-
onset Pompe disease (MIM 232300) typically presents with proximal leg weakness that
progresses to leg, arm, and accessory respiratory muscle weakness [1,3]. Premature death
occurs from cardiorespiratory failure in these patients. The pathophysiology of Pompe
disease stems from acid α-glucosidase (GAA) deficiency and glycogen accumulation in
striated muscles; however, the heart is spared in late-onset Pompe disease [1]. The diagnosis
of late-onset Pompe disease is complicated by its close resemblance to the muscular
dystrophies, although muscle histology reveals unique glycogen vacuolization in Pompe
disease [3].

GAA normally functions as an acid hydrolase that metabolizes lysosomal glycogen, and
GAA deficiency causes lysosomal glycogen accumulation in virtually all tissues [4–6]. The
availability of ERT with recombinant human (rh) GAA has prolonged survival and
ameliorated the cardiomyopathy of infantile Pompe disease [7]; however, it remains to be
determined if ERT will be efficacious in late-onset Pompe disease. Documented limitations
of ERT in Pompe disease include the requirement for frequent intravenous infusions of high
levels of GAA to achieve efficacy, and the possibility of humoral immunity [8]. The rhGAA
doses were markedly higher than doses required for ERT in other lysosomal storage
disorders, reflecting the high threshold for correction of GAA deficiency in the skeletal
muscle of Pompe disease patients [7–9].

We have evaluated the efficacy of sustained hGAA production with adeno-associated virus
(AAV) type 2 vector containing liver and muscle-specific regulatory cassettes, both
pseudotyped with AAV type 8 (AAV2/8), in older Pompe disease mice. Partial correction
was demonstrated with surrogate markers, including the reduction of lysosomal-associated
membrane protein 2 (LAMP-2) in the heart and skeletal muscle.

Materials and methods
Preparation of AAV 2/8 vector

Briefly, 293 cells were transfected with the vector plasmid [10,12, 13], the AAV packaging
plasmid p5E18-VD 2/820 (courtesy of Dr. James M. Wilson, University of Pennsylvania,
Philadelphia, PA), and pAdHelper (Stratagene, La Jolla, CA). Cell lysate was harvested 48
hours following infection and freeze-thawed 3 times, and isolated by sucrose cushion
pelleting followed by 2 cesium chloride gradient centrifugation steps. AAV stocks were
dialyzed against 3 changes of Hanks buffer, and aliquots were stored at −80°C. The number
of vector DNA containing-particles was determined by DNase I digestion, DNA extraction,
and Southern blot analysis. All viral vector stocks were handled according to Biohazard
Safety Level 2 guidelines published by the NIH.

Analysis of AAV 2/8 vector in vivo
The AAV vector stocks were administered intravenously (via the retroorbital sinus) in 12
month-old GAA-KO mice [11]. The AAV2/8 vector encoding highly secreted hGAA driven
by a liver-specific regulatory cassette (AAV-SPhGAApA [6]) was administered
intravenously to 12 month-old GAA-KO mice (5×1011 vector particles/mouse; n=5) or
saline (n=4). An alternative AAV2/8 vector containing a muscle-specific regulatory cassette
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[12] was administered to 12 month-old GAA-KO mice (AAV-MHCK7hGAApA; 7×1011

vector particles/mouse; n=5). Two AAV2/8 vectors were administered simultaneously to 17
month-old GAA-KO mice (n=4), both AAV-LSPhGAApA (5×1011 vector particles/mouse;
see [13]) and (AAV-MHCK7hGAApA; 7×1011 vector particles/mouse). At the indicated
time points post-injection, plasma or tissue samples were obtained and processed as
described below. All animal procedures were done in accordance with Duke University
Institutional Animal Care and Use Committee-approved guidelines.

Rotarod testing was performed as described [14]. Urinary Glc4 concentrations were
determined relative to creatinine by stable isotope-dilution electrospray tandem mass
spectrometry as previously described.[15] GAA activity and glycogen content were
analyzed as described [16]. Vector genome quanification was performed as described [12].
A P value of <0.05 indicated a significant difference between the observed values for each
group of GAA-KO mice following AAV vector administration and the control group of
PBS-injected GAA-KO mice.

Western blotting analysis of striated muscle homogenates was performed as described [14]
using the hGAA monoclonal antibody (courtesy of Genzyme Corp., Framingham, MA),
LAMP-2 rabbit polyclonal antibody (Abcam, Cambridge, MA), and GAPDH monoclonal
antibody (Abcam, Cambridge, MA). The ELISA was performed as described [17]. All
samples yielded absorbance values that were within the linear range of the assay at this
dilution.

Results
Efficacy of an AAV vector in older Pompe disease mice

Twelve month-old GAA-KO mice were administered either the AAV vector encoding
highly secreted hGAA driven by a liver-specific regulatory cassette (AAV-SPhGAApA [6];
5×1011 vector particles/mouse; n=5) or saline (PBS; n=4), and monitored for 24 weeks to
evaluate the efficacy of vector treatment in old Pompe disease mice. Multiple endpoints
were evaluated over the 6 month duration of the study, including changes in Rotarod time,
weight and the urinary biomarker, Glc4.

Efficacy was demonstrated during 24 weeks of observation following AAV2/8 vector
administration by observing changes in the parameters evaluated. The absolute change in
Rotarod time, the time mice were able to run on a rotating rod, reflected the increase in
endurance for each mouse. Endurance increased for vector-treated mice during each of four
intervals from 2 to 24 weeks following vector administration, in contrast to sham-treated
controls that exhibited a slight decrease in Rotarod time (Fig. 1A: p<0.05 for each interval).
Despite the increase in Rotarod times following vector administration, the mean time was
much lower than that for wildtype mice at 15 months of age (85 +/− 18 sec versus 181 +/−
35 sec). Individual weights varied at the start of the study, and the mean weight for the two
groups was similar; however, weight gain was greater for AAV vector-injected GAA-KO
mice during each interval, in comparison with PBS-injected GAA-KO mice (Fig. 1B:
p<0.05 for each interval).

Urinary Glc4 has been developed as a noninvasive biomarker that correlated with lower
muscle glycogen content in Pompe disease patients [18]. Surprisingly, urinary Glc4
decreased in PBS-injected old Pompe disease mice between 2 and 22 weeks (Fig. 1C).
Importantly, Glc4 was significantly decreased in AAV vector-treated mice, in comparison
with age-matched, PBS-treated mice at both 2 and 22 weeks following vector administration
(Fig. 1C; p<0.05 at each time). Glc4 remained elevated in the urine of AAV-treated GAA-
KO mice at 22 weeks, in comparison with 15 month-old wildtype mice (12.9 +/− 7.6 versus
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4.5 +/− 0.7 mmol/mole creatinine). Therefore, the reduction in urinary Glc4 levels following
AAV vector administration, in comparison with age-matched control Pompe mice, was
another indication of partial efficacy from gene therapy

Biochemical correction of striated muscle
Therapy in lysosomal storage disorders, such as Pompe disease, has been advanced by the
correction of an enzyme deficiency through receptor-mediated uptake of the introduced
therapeutic enzyme from the blood, a strategy that underlies both ERT and gene therapy for
Pompe disease [8,19]. The quantification of GAA activity in plasma and tissues
demonstrated the sustained production of GAA with the AAV vector in older GAA-KO
mice (Fig. 2). Plasma GAA activity was significantly elevated over the background level by
the AAV vector, although a slight decline was observed between 2 and 22 weeks post-
injection (Fig. 2A). The slight loss of plasma GAA activity was not explained by anti-GAA
antibody formation, because IgG was undetectable as analyzed by ELISA at 22 weeks (not
shown).

GAA activity was significantly elevated in the liver and striated muscle at 24 weeks
following vector administration (Fig. 2B). Glycogen content was significantly reduced in
striated muscle by the elevation of GAA activity accompanying AAV vector administration.
The glycogen content was reduced to nearly normal levels in the heart and diaphragm, and
significantly reduced in the gastrocnemius; however, the quadriceps retained higher
glycogen accumulations (Fig. 2C).

The heart and diaphragm were cross-corrected very effectively by levels 12 to 22-fold above
normal, respectively (Table 1). The AAV vector-transduced liver exhibited the highest GAA
activity, where activity exceeded the level assayed in normal mice by 28-fold. As reported,
skeletal muscle was resistant to cross-correction, including the quadriceps and
gastrocnemius muscles (Table 1) [20,21]. The glycogen content was reduced proportionally
more for the gastrocnemius than for the quadriceps at 18 months of age, in comparison with
PBS-treated controls; moreover, the greater clearance of glycogen in the gastrocnemius
occurred despite equivalent levels of GAA activity in both muscle groups following AAV
vector administration (Table 1). The biochemical correction of muscles other than the
quadriceps was approximately equivalent regardless of whether the vector was administered
at 3 months or 12 months of age (Table 1).

Western blot analysis of striated muscle revealed that lysosomal protein, LAMP-2 was
markedly elevated in heart for PBS-injected GAA-KO mice, either 9 or 18 months of age.
The ~110 kD signal for LAMP-2 was reduced to approximately the normal level observed
for wildtype mice following AAV2/8 vector administration (Fig. 3; lanes 3–4 and 7–8,
versus lane 9). Thus, LAMP-2 could be considered a surrogate marker for the reversal of
accumulated lysosomal glycogen in the striated muscle in Pompe disease.

Transduction of skeletal muscles with a muscle-specific transgene
An alternative AAV2/8 vector containing a muscle-specific regulatory cassette [12] was
administered to 12 month-old GAA-KO mice (AAV-MHCK7hGAApA; 7×1011 vector
particles/mouse; n=5). The follow-up period was abbreviated due to the demise of two
vector-treated mice several weeks following vector administration; therefore, the degree of
biochemical correction was evaluated in the remaining three mice at 16.5 months of age.
Evidence of functional improvement was demonstrated by the Rotarod performance of the
vector-treated mice, in comparison with age-matched PBS-injected GAA-KO mice at 16.5
months of age (117 +/− 14 sec versus 74 +/− 25 sec; p<0.05). The GAA activity was
significantly increased in the liver, heart, and skeletal muscle of vector-treated mice, in
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comparison with sham-treated controls (Fig. 4A). However, the glycogen content was
decreased significantly only in the heart and quadriceps of the vector-treated mice, in
comparison with sham-treated GAA-KO mice, not in the gastrocnemius and diaphragm (Fig.
4B). Anti-GAA antibodies were detected within 6 weeks of AAV-MHCK7hGAA
administration (not shown), which suggested that secretion and uptake of hGAA was
unlikely to accomplish the correction of untransduced myofibers [12]. In comparison with
young, 3 month old GAA-KO mice, the 12 month old mice had significantly less clearance
of glycogen storage in the quadriceps and diaphragm (Table 1). Thus, advanced Pompe
disease was associated with the resistance of critical muscle groups to correction by
intramuscular hGAA production.

Transduction with AAV2/8 vectors was decreased in old GAA-KO mice
In an attempt to maximize biochemical correction in old GAA-KO mice, a group of 17
month-old GAA-KO mice were treated with two AAV2/8 vectors, AAV-LSPhGAApA
(5×1011 vector particles/mouse) and AAV-MHCK7hGAApA (7×1011 vector particles/
mouse). Somewhat surprisingly, GAA expression was increased only in the heart and liver,
not in the diaphragm or skeletal muscles of these very old GAA-KO mice (Fig. 5A). The
dosage administered for each of the two vectors had been sufficient to reduce the glycogen
content of heart >90% and to partially correct glycogen storage in skeletal muscle of young
GAA-KO mice [12,13]. Mice were evaluated early, at 6 weeks following vector
administration, to allow valid comparison with age-matched PBS-injected GAA-KO mice
and to avoid loss of mice due to age-related mortality. Previous studies revealed high-level
hGAA expression with AAV vectors within two to three weeks following AAV 2/8 or 2/6
vector administration, indicating that vector transduction was effective by 6 weeks post-
administration [13,22]. However, glycogen content was not reduced in any of the muscles
examined from these very old GAA-KO mice following dual vector administration, in
comparision with PBS-injected 18 month-old GAA-KO mice (Fig. 5B).

An explanation for the lack of biochemical correction in the mice treated at 17 months was
revealed by vector genome quantification (Fig. 5C). Vector genomes were quantified by
Realtime PCR to detect the hGAA cDNA in AAV-treated mice, which revealed transduction
with either of the AAV2/8 vectors administered. The transduction of liver was significantly
lower following treatment of 12 month-old mice with AAV-SPhGAApA (Old; p<0.05) or
17 month-old mice with both AAV-LSPhGAApA and AAV-MHCK7hGAApA (Very Old;
p<0.001), in comparison with three month-old (Young) GAA-KO mice following
administration of AAV-SPhGAApA (Fig. 5C). The transduction of the heart was also
reduced in 17 month-old mice with both AAV-LSPhGAApA and AAV-MHCK7hGAApA
(Very Old; p<0.001), in comparison with three month-old (Young) GAA-KO mice
following administration of only AAV-SPhGAApA (Fig. 5C). The 17 month-old mice were
female, as no male very old GAA-KO mice were available, and AAV2/8 vectors previously
were demonstrated to transduce liver less efficiently in female Pompe disease mice [17].
Nonetheless, the level of transduction was also significantly reduced in the liver of 12
month-old male mice (Old, p<0.05), in comparison with young male mice, following
administration of AAV-SPhGAApA (Fig. 5C); therefore, decreased transduction in the liver
due to advanced age demonstrated one factor underlying the low efficacy of AAV vector-
mediated gene therapy in old mice.

Discussion
Introduced hGAA had sustained efficacy in young Pompe disease mice, when expressed
either from a liver-specific transgene or an LSP-containing AAV vector [10,13,23]. In older
Pompe disease mice the skeletal muscles were more resistant to the correction of
accumulated glycogen by either ERT or transgene-expressed hGAA, which failed to correct
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the type II fibers of skeletal muscle [23,24]. Sustained hGAA expression with an AAV
vector has now demonstrated the partial correction of all striated muscles examined in older
Pompe disease mice, with the notable exception of the quadriceps. The quadriceps were
resistant to correction in a short-term study with a second generation Ad vector, which raises
the concern that very weak proximal leg muscles in late-onset Pompe disease patients will
not respond to gene therapy with AAV or Ad vectors [3,20,21,25]. The current study
evaluated an AAV vector encoding a chimeric, highly secreted hGAA created by
substitution of the human α-1-antitrypsin leader sequence for that of native hGAA in 12
month-old GAA-KO mice [10]. This modified hGAA achieved higher plasma levels of
hGAA, lower liver hGAA activity, and high efficacy in young GAA-KO mice in an earlier
study. Administration of the above-mentioned AAV vector has now confirmed the increased
resistance of proximal leg muscles to cross-correction with introduced hGAA, although the
responsiveness of heart and diaphragm to sustained, liver-restricted hGAA production led to
functional recovery through improved endurance and weight gain. A second vector,
containing a muscle-specific regulatory cassette to drive high-level hGAA expression, was
less efficacious than the first, reducing in the diaphragm and gastrocnemius much less
efficiently than in younger Pompe disease mice. One significant age-related factor was
identified in the current study, namely the progressive decrease in transduction of target
tissues with the AAV2/8 vectors in older mice.

Preclinical studies in tolerant Pompe disease mice have illuminated the high dosage
requirements for ERT in this disorder. Tolerant GAA-KO mice demonstrated resistance to
the correction of glycogen storage in skeletal muscle, as compared to the heart and
diaphragm [23]. Specifically, skeletal muscle containing type I myofibers responded to
ERT, in contrast to type II myofibers that were resistant to correction [23,25]. Type II
myofibers exhibited abnormal autophagy in Pompe disease mice, resulting in the
accumulation of glycogen-filled endosomes as well as lysosomes [26,27].

Gene therapy in old Pompe disease mice has been attempted through transient production of
hGAA with a second-generation adenovirus vector, confirming the relative resistance of
skeletal muscle to correction [21]. When the glycogen content of striated muscle was
analyzed at 17 days following vector administration, the heart retained significant residual
stored glycogen in comparison to the current study. The above-mentioned adenovirus vector
provoked immune responses that attenuated the efficacy of introduced hGAA at later time-
points [28]. By contrast, AAV2/8 vectors containing a liver-specific regulatory cassette
evaded the immune responses against hGAA with accompanying long-term efficacy in
young Pompe disease mice [10,13]. Thus, the reduced efficacy of AAV vector-mediated
gene therapy in old GAA-KO mice does not stem from immune responses against hGAA
per se.

The AAV2/8 vector containing a muscle-specific regulatory cassette to drive hGAA
expression previously reduced glycogen accumulations in young GAA-KO mice by >95% in
heart and >75% in the diaphragm and quadriceps [12]. This vector has now been
administered to 12 month-old GAA-KO mice, and glycogen content was reduced by only
~50%. Not only impaired autophagy, but also reduced receptor mediated uptake of hGAA,
lower transgene expression, or decreased transduction could underlie the low efficacy of
AAV vectors in old GAA-KO mice. Receptor-mediated uptake of hGAA by skeletal muscle
could affect the efficacy of muscle-targeted gene therapy, as it does for liver-targeted gene
therapy, and decreased expression of the cation-independent mannose-6-phosphate receptor
in skeletal muscle could complicate gene therapy in advanced Pompe disease [29–31].

Decreased AAV vector-mediated gene therapy was identified in the current study through
vector genome quantification, which revealed age-related decreases in the transduction of
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the liver with AAV2/8 vectors. Inclusion of 17 month-old female GAA-KO mice revealed a
complete absence of efficacy in this group, the oldest GAA-KO mice studied to date. Ten-
month old GAA-KO mice responded to an AAV2/8 vector with biochemical correction of
lysosomal storage of glycogen, although no functional improvement was demonstrated in
that earlier study [32]. We found that liver GAA transduction was decreased two-fold in
young female GAA-KO mice, in comparison with male GAA-KO mice, which does not
seem to explain the complete lack of efficacy observed in these very old female mice [14].
The liver is relatively spared in Pompe disease, and thus factors other than lysosomal
glycogen accumulation must be considered as a cause for reduced transduction in old mice
[1,3]. The receptor binding and uptake of AAV8 has not been fully delineated, and therefore
studies to determine any age-related declines in AAV2/8 transduction are not yet feasible.
The level of transduction in the liver is a critical factor in determining the efficacy of AAV
vectors containing liver-specific regulatory cassettes, which implies that AAV vectors
should be further evaluated in old mice given that such vectors might be considered for
clinical trials in adult patients with other lysosomal storage disorders or hemophilia [33,34].

The current liver-targeted approach has the significant advantage of long-term, high-level
hGAA expression that could explain improved biochemical correction of the heart and
skeletal muscles in old GAA-KO mice, in comparison to previous reports of adenovirus
vector-mediated gene therapy, liver-specific transgene expression, or ERT [21,23,27]. These
experiments confirmed that delayed treatment of Pompe disease caused irreversible
glycogen accumulation in the quadriceps despite, the correction of GAA deficiency at
physiological levels, although the accumulation of endolysosomes in other muscles was still
possible in older Pompe disease mice. Taken together, these data confirm that early
treatment would be preferable in Pompe disease, either through gene therapy or ERT. In
summary, the reduction of glycogen and lysosomal accumulations demonstrated here,
especially prominent in the heart, confirmed that sustained expression of hGAA could
partially reverse signature biochemical defects even in advanced Pompe disease; however,
glycogen storage in very old femaile Pompe disease mice was completely resistant to
correction.
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Fig. 1. Endpoint analysis following AAV vector administration
Twelve-month old male GAA-KO mice were injected intravenously with AAV-SPhGAApA
(n=5, except for the last interval n=4) or PBS (n=3). A single AAV vector-treated mouse
died in the sixth month of the study of an undetermined cause, at 18 months old when GAA-
KO mice are reaching the end of their lifespan [35]. Mean +/− s.d shown, and significant
differences indicated (*) based upon P < 0.05 calculated with an unpaired T-test with
Welch's correction (A) Rotarod testing. The change in Rotarod time was calculated for each
mouse during the indicated time intervals. (B) Weight. The change is weight was calculated
for each mouse during the indicated time intervals. Each line represents an individual
mouse. (C) Urinary biomarker, [Glc4], was analyzed for each mouse (n=4 in each group).
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Fig. 2. Biochemical correction with chimeric hGAA in GAA-KO mice
Mean +/−s.d. is shown. Control mice were age-matched, PBS-injected GAA-KO mice
(n=4). Significant differences indicated (*), based upon P < 0.05 calculated with a two-tailed
homoscedastic Student's t-test. (A) Plasma GAA was assayed for GAA-KO mice following
administration of the AAV vector (n=5, except for the last time point n=4). (B) Tissue GAA
was assayed for GAA-KO mice 24 weeks following administration of the AAV vector
(n=4). (C) Glycogen content in tissues for mice in (B).
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Fig. 3. Western blot detection of hGAA in tissues
Tissues analyzed 24 weeks following administration of the AAV vector to 12 month-old (18
months) or 3 month-old (9 months) GAA-KO mice. Three different proteins were detected,
hGAA, lysosomal associated membrane protein 2 (LAMP-2), and glyceraldehyde 3-
phosphate dehydrogenase (GAPDH). GAPDH served as a control to indicate equal loading
of each lane. Heart from GAA-KO mice, following administration of the AAV2/8 vector
(AAV) or mock treatment (PBS). Each lane represents an individual mouse. Controls were a
PBS-injected, age-matched GAA-KO mice, and a C57BL/6 mouse (wildtype).
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Fig. 4. Tissue analysis following AAV vector administration
Twelve-month old male GAA-KO mice were injected intravenously with AAV-
MHCK7hGAApA (n=5), or PBS (n=3). Two AAV vector-treated mouse died in the second
month of the study of an undetermined cause, at an age when GAA-KO mice are reaching
the end of their lifespan [35]. Mean +/− s.d shown, and significant differences indicated (*)
based upon P < 0.05 calculated with an unpaired T-test with Welch's correction. (A) GAA
activity in the indicated tissues. (B) Glycogen content for the mice shown in (A).
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Fig. 5. Tissue analysis following dual vector administration to 17 month-old GAA-KO mice
Seventeen-month old female GAA-KO mice were injected intravenously with AAV-
LSPhGAApA and AAV-MHCK7hGAApA (n=4). (A) GAA activity in the indicated tissues.
(B) Glycogen content for the mice shown in (A). (C) Vector genome quantification by
Realtime PCR. Detection of the hGAA cDNA in GAA-KO mice following AAV-
SPhGAApA administration at 3 months old (Young, n=4) or 12 months old (Old, n=4 for
liver, n=2 for heart), or AAV-LSPhGAApA and AAV-MHCK7hGAApA co-administration
at 17 months old (Very Old, n=4). Mean +/− s.d shown, and significant differences indicated
by (*) indicating p < 0.05, (**) indicating p<0.01, and (***) indicating p<0.001 as
calculated with an unpaired T-test.
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Table 1

Correction of glycogen storage in GAA-KO mice.
1

Vector Age at vector administration Quadriceps Gastrocnemius Diaphragm Heart

AAV-SPhGAApA 12 months 33%* 67% 84% 99%

3 months 
2 75% 79% 91% 100%

AAV-MHCK7hGAApA 12 months 40%* 28% 48%* 95%

3 months 
3 82% 36% 82% 98%

1
Reduction compared to sham-treated GAA-KO mice. Significant difference in older, versus younger, GAA-KO mice indicated

*
p<0.05.

2
Previously reported GAA-KO mice following administration of an equivalent number of AAV2/8 vector particles at 3 month of age [6].

3
Previously reported GAA-KO mice following administration of an equivalent number of AAV2/8 vector particles at 3 month of age [12].
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