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Table 1 Specific aggregated proteins definces pathological diagnosis in neurodegeneration.
disease inclusion body aggregated protein how aggregate?
Alzheimer’s disease senile plaques amyloid beta overproduction, hypodegradation
neurofibrillary tangles tau abnormal phosphorylation?

Parkinsosn’s disease Lewy bodies alpha-synuclein mutation, abnormal
phosphorylation?

Huntington’s disease and intra-nuclear and cytoplasmic polyglutamine expansion of polyglutamin chain

other polyglutamin diseases inclusions proteins

Creutzfeldt-Jakob disease prion plaques prion contact with PRP*

amyotrophic lateral sclerosis skein-like inclusions ubiquitin TDP-43 mutation, abnormal

frontotemporal degeneration

positive cytoplasmic inclusions

phosphorylation?

*Corresponding author: B K2R A E R BE 5
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Fig. 1 The ubiquitin proteasome system.

“Defective” proteins are ubiquitylated and the ubiquitin chain binds to the proteasome for their degradation.
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Fig. 2 The aggresome.

Aggregated proteins are brought to the microtubule organizing center by the motor proteins to a structure named aggresome.
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Fig. 3 Macroautophagy.

Macroautophagy is triggered by starvation. A cup shaped double
membrane structure emerges in the cytoplasm and grows to form a
complete sphere—an autophagic vacuole carrying various engulfed
microorganellae—, which finally fuses to the lysosome for the
degradation of the inner components of the former.
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« »

Htt exon—1 pQ103—-GFP over—expression

Fig. 4 Huntingtin inclusion bodies are decorated by various autophagy components.
Inclusion bodies formed by Q103 huntingtin exon-1 are immunostained by various antibodies related to autophagies and
lysosomes. The inclusion bodies are surrounded by Atgs and two lysosomal markers, cathepsin D and Rab7. Bar=10 pm

Inclusion body Atg8-LC3 merge

huntingtin

exon—1

S ---
h ---

Fig. 5 Various inclusion bodies are Atg8 positive.
Polyglutamine, CFTR and TCR-alpha aggresomes are immunostained by Atg8 antibodies.
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Fig. 6 Autophagy inhibition blocks aggregate degradation.

Filter trap assay and inclusion body counting reveals that LC3 knockdown resulting in polyglutamine aggregate increase.
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Fig. 7 Role of HDAC6 in aggresome formation.
HDACS6 scaffolds aggregate and motor protein to enrich aggregated polyglutamine and autophagy

components to MTOC.
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Abstract

Identification and significance of a novel degradation system for polyglutamine aggregates

Atsushi Iwata, M.D., Ph.D."

Y University of Tokyo Hospital, Department of Neurology

In neurodegeneration, accumulation of aggregated protein results in the formation of inclusion bodies, which is a
pathological hallmark of the diseases. There are various forms of aggregates; from oligomers to filaments and to inclusion
bodies, of which small species such as oligomers are considered to be more toxic compared to tightly packed inclusion
bodies. In vitro experiments show that artificial inclusion bodies called aggresomes are generated with motor proteins
and microtubules, which represents cellular effort to manage aggregated proteins. We showed that the aggresomes are
formed in order to concentrate autophagy components and aggregates in order to give specificity to autophagy against
aggregated proteins, thus facilitating their selective degradation.

(Clin Neurol 2013;53:1-8)
Key words: polyglutamine, autophagy, aggresomes, ubiquitin proteasome, HDAC6






