
Abstract
Huntington’s disease is an inherited neurodegenerative disorder
characterized by personality changes, movement disorders, and cognitive
decline. It is caused by the expansion of a polyglutamine tract to more than
39 copies of CAG in exon 1 of the Htt gene. This mutated huntingtin protein
(mHtt) tends to form inclusion bodies in cells, which are cytotoxic. Cellular
processes exist to mitigate this toxicity, one of which is autophagy. Autophagy
is a process by which cells can envelop and recycle cellular contents. This can
be either be non-specific, as in starvation autophagy, or specific as in selective
autophagy. This experiment aims to elucidate the autophagy machinery
involved in the clearance of mHtt inclusion bodies. We used various Atg
deletion mutants in both the starvation and selective autophagy pathways to
determine if they are required for inclusion body autophagy and vacuolar
localization. We also used deletion mutants of selective autophagy receptors
to determine which are required for inclusion body degradation. We have
found that selective autophagy and a few selective autophagy receptors play
a key role in the degradation of inclusion bodies in cells expressing mHtt. Conclusion

The results suggest that autophagy plays a role in 
the clearance of Htt103QP inclusion bodies using 
the selective autophagy pathway, inclusion body 
autophagy or (IBophagy). These experiments 
suggest that Htt103QP IBophagy is dependent on 
selective autophagy receptors, Atg36, Atg39 and 
Atg40. All of these results support the hypothesis 
that the clearance Htt103QP inclusion bodies 
depends on selective autophagy (IBophagy), 
while the presence of free or small aggregates of 
Htt103QP inhibits IBophagy.
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Figure 1. The generalized process of starvation and selective 
autophagy; highlighting the roles of Atg8, Atg11, and SARs as 

autophagy machinery.
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Figure 2: The tagging process of Atg8 and Atg11 with the mApple tag
A) For the Atg8 and Atg11 proteins to be tagged with mApple, the forward and reverse primers needed to
be designed. The primers were designed to all have a length of 60 Base Pairs, a Melting Temperature
between 70°C and 77.5°C, and a Guanine-Cytosine Content between 40% and 60%. B) The yeast cells
were grown on His- selective plates as the mApple tag uses a His- marker. The circled and numbered
colonies were streaked onto a new plate. C) The results of the Colony PCR are depicted in this image. The
bands of interest are circled in red. The bands of interest are approximately 450 and 400 base pairs,
respectively.
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Figure 1. Autophagic clearance of mHtt IBs

A. The core autophagy machinery is required for mHtt IB 
vacuolar localization.
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Figure 2. Selective autophagy Atg genes are required for mHtt IB autophagy.

B. Selective autophagy ATG genes 
are required for vacuole transport of 
mHtt IBs.  
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Figure 3. The SAR for mHtt IB autophagy.

C. SARs Atg36, Atg39, and Atg40 are required for vacuolar transport of mHtt IBs.  
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D. Other yeast SARs are not required for mHtt vacuolar localization.

Figure 3 continued. The SAR for mHtt IB autophagy.

Overview of Autophagy 

Strain construction and induction/repression of Htt103QP protein. A) Strain construction carried out using strains from 
the ATCC Saccharomyces Genome Deletion Project along with a query strain we constructed. The query strain contains 
mApple-tagged and GFP tag, all under a galactose promoter, referred to Htt103QP. After mating an ATCC deletion strain 
with strain, we are then able to select haploid cells containing genotype of both strain and ATCC deletion strain. B) Induce 
Htt103QP through use of an inducible/repressible galactose promoter to induce Htt103QP production, which aggregates 
into an inclusion body (IB). After 16h, add glucose to repress Htt103QP production. After two hours, we are able to see 
the autophagy phenotype.
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