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Development of transgenic
Caenorhabditis elegans expressing
human transthyretin as a model for
drug screening

Yukimoto Tsuda?l, Kunitoshi Yamanaka?, Risa Toyoshima?, Mitsuharu Ueda?, Teruaki Masuda?,
¢ YoheiMisumi?, Teru Ogura(®* & Yukio Ando*

Familial amyloid polyneuropathy is a hereditary systemic amyloidosis caused by a mutation in the
transthyretin (TTR) gene. Amyloid deposits in tissues of patients contain not only full-lengthTTR but

: alsoC-terminal TTR fragments. However, in vivo models to evaluate the pathogenicity of TTR fragments
have not yet been developed. Here, we generated transgenic Caenorhabditis elegans strains expressing
several types of TTR fragments or full-length TTR fused to enhanced green fluorescent protein in the
body wall muscle cells and analyzed the phenotypes ofthe worms. The transgenic strain expressing

residues 81-127 of TTR, which included the 3-strands F and H, formed aggregates and caused defective

worm motility and a significantly shortened lifespan compared with other strains. These findings
: suggestthat the C-terminal fragments of TTR may contribute to cytotoxicity of TTR amyloidosis in
¢ wivo. By using this C. elegans model system, we found that (—)-epigallocatechin-3-gallate, a major

polyphenolin green tea, significantly inhibited the formation of aggregates, the defective motility,

and the shortened lifespan caused by residues 81-127 of TTR. These results suggest that our newly
. developed C. elegans model system will be useful for in vive pathological analyses of TTR amyloidosis as
: wellas drug screening.
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D1 AAA+

D1 pore

Saccharomyces cerevisiae MSKMAGESE

Trypanosoma brucei
Caenorhabditis elegans
Homo sapiens
Arabidopsis thaliana

MSKMAGESE

MSKMSGESE
MSKLAGESE
MSKLAGESE

D2 AAA+

D2 pore
LSMWYGESE
LTMWFGESE
LTMWFGESE
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Maximum frame rate: 30 ms/frame (video rate)
(100 x 100 pixel, 250 x 250 nm?)
Weak tip-sample interaction force: ~10 pN
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Observation of movements of p97 in the presence of ATP

20 nm x 40 nm, 0.1 s/frame
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P97 repeatedly rotates ~23° clockwise in the presence of ATP.
Noi et al., Structure 21, 1992-2002 (2013).
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Scan rate : 0.1 sec/frame
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Genes to Cells (2001) 6, 575-597. Review

AAA* superfamily ATPases: common structure - diverse
function

Teru Ogural and Anthony J. Wilkinson?

1Division of Molecular Cell Biology, Institute of Molecular Embryology and Genetics, Kumamoto University, Kumamoto
862-0976, Japan, 2Structural Biology Laboratory, Division of Chemistry, University of York, York YO10 5DD, UK

The AAA* superfamily of ATPases, which contain a homologous ATPase module, are found in all
kingdoms of living organisms where they participate in diverse cellular processes including membrane
fusion, proteolysis and DNA replication. Recent structural studies have revealed that they usually form
ring-shaped oligomers, which are crucial for their ATPase activities and mechanisms of action. These
ring-shaped oligomeric complexes are versatile in their mode of action, which collectively seem to
involve some form of disruption of molecular or macromolecular structure; unfolding of proteins,
disassembly of protein complexes, unwinding of DNA, or alteration of the state of DNA-protein
complexes. Thus, the AAA* proteins represent a novel type of molecular chaperone. Comparative
analyses have also revealed significant similarities and differences in structure and molecular
mechanism between AAA* ATPases and other ring-shaped ATPases.

2020E12H138HE #w5IAMEE 770

Perspectives

AAA* ATPases are important molecular machines for modulating macromoleculare
systems, being involved in what at first appeared to be a bewildering diversity of cellular
processes.
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