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Figure 1: IF Staining of LAMP1 A (Control-DMSO), B
(480 μM), C (620 μM), D (760 μM), E (960 μM), F (1600
μM). G (The graph shows the most ideal concentrations
for inducing Acarbose into the COS-7 cells without
causing any damage to the cells. Images are processed
and analyzed in ImageJ. (Scale bar = 10(micro)m, n = 6, *
p <0.05, ** p < 0.005,*** p < 0.001). Different
concentrations of Acarbose (A-F).
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Figure 2: Number of Tubules A (Bar graph comparing number of
tubules between wild-type and Pompe cells), B (Wild-type), C (Pompe
cell). Images processed and analyzed in ImageJ (Scale bar =
10(micro)m, n = 24, * p <0.05, ** p < 0.005, *** p < 0.001).
Pompe cells were induced using Acarbose while the Wild-type
(control) used DMSO
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Abstract

Materials and Methods

Pompe’s Disease is a rare type II glycogen storage disorder that is genetic and
can be fatal for the person diagnosed with it. It is caused by mutations in a gene
that creates an enzyme called acid alpha-glucosidase (GAA); it arises when the
body cannot produce glycogen, which is a protein that breaks down complex
sugars for energy; this causes lipids to build up, which damages the muscles and
the organs, which can be fatal. Pompe’s is a Lysosomal Storage Disorder (LSD)
and is described as an abnormal amount of build-up from toxic materials in the
cells due to deficiencies. within the enzyme that is supposed to transport those
toxins. We noticed that lysosomal tubulation within the cell is crucial to the
process of removing the toxins from the body, and this is the process that the
lysosomal storage disorders have an issue with. Tubules attached to the outside
of the lysosome are used to transport cholesterol and lipids to the outside of the
cell, but with Pompe’s Disease, this process is interrupted where nothing leaves
the lysosome. Lysosomes are known to function to remove toxins from the cell;
they ingest multiple substances including glycogen, which is converted by the
GAA into glucose, which is a sugar that fuels muscles. However, what triggers
these tubules to appear and disappear within the cell is still unknown. Respiratory
difficulties can also arise with this disorder and are often complicated by lung
infections, where cardiac hypertrophy commonly occurs. Using a specific
concentration of Acarbose at 650 mM to try and induce the disease and see if any
tubules will start appearing. Using healthy COS-7 and inducing them with the
Acarbose will allow us to determine whether the tubules can be controlled in
being activated or deactivated within the lysosome. Enzyme replacement therapy
paired with human a-glucosidase is the only known treatment for this disease.
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Conclusions

Future Directions
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• Acarbose increases lysosome diameter which mimics Pompe’s Disease

• Ideal concentration of Acarbose for inducing Pompe’s Disease is 620 μM
to be able to successfully see if tubule formation is affected.

• 1600 μM Acarbose is cytotoxic

• Lysosomal tubulation is impaired in Pompe’s Disease

• Improve drug treatment with more concentrations and markers

• Chronic treatment with acarbose

• Use different drugs to see if there are some that are more efficient than
Acarbose.

• Figure out what causes tubules to appear

• Use different cells that already have Pompe to see if there is a drug that
helps treat the diseased cells.
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