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INTRODUCTION

Characterization of intracellular localization of PrPS°
in prion-infected cells using a mAb that recognizes
the region consisting of aa 119-127 of mouse PrP
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Rie Hasebe' and Motohiro Horiuchi'

Laboratory of Veterinary Hygiene, Graduate School of Veterinary Medicine,
Hokkaido University, Kita 18, Nishi 9, Kita-ku, Sapporo 060-0818, Japan

“Department of Molecular Infectiology, Graduate School of Medicine, Chiba University,
1-8-1 Inohana, Chiba 260-8670, Japan
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1677-1 Yoshida, Yamaguchi 7563-8515, Japan

Generation of an abnormal isoform of the prion protein (PrPS°) is a key aspect of the propagation
of prions. Elucidation of the intracellular localization of PrPS® in prion-infected cells facilitates the
understanding of the cellular mechanism of prion propagation. However, technical improvement in
PrPS°-specific detection is required for precise analysis. Here, we show that the mAb 132, which
recognizes the region adjacent to the most amyloidogenic region of PrP, is useful for PrpSe-
specific detection by immunofluorescence assay in cells pre-treated with guanidine thiocyanate.
Extensive analysis of the intracellular localization of PrPS® in prion-infected cells using mAb 132
revealed the presence of PrPS° throughout endocytic compartments. In particular, some of the
granular PrP®° signals that were clustered at peri-nuclear regions appeared to be localized in an
endocytic recycling compartment through which exogenously loaded transferrin, shiga and
cholera toxin B subunits were transported. The granular PrPS° signals at peri-nuclear regions
were dispersed to the peripheral regions including the plasma membrane during incubation at
20 °C, at which temperature transport from the plasma membrane to peri-nuclear regions was
impaired. Conversely, dispersed PrP®° signals appeared to return to peri-nuclear regions within
30 min during subsequent incubation at 37 °C, following which PrPS® at peri-nuclear regions
appeared to redisperse again to peripheral regions over the next 30 min incubation. These results
suggest that PrP%¢ is dynamically transported along with the membrane trafficking machinery of
cells and that at least some PrPS¢ circulates between peri-nuclear and peripheral regions
including the plasma membrane via an endocytic recycling pathway.

of PrP% have been investigated using cultured cells

susceptible to prion infection. A number of biochemical

Transmissible spongiform encephalopathies (TSEs) are neu-
rodegenerative disorders characterized by neuronal vacuo-
lization, astrocytosis and accumulation of an abnormal
isoform of prion protein (PrP*) in the central nervous
system. PrP> is considered to be a major component of
prions, the causative agent of TSE. PrP*° is a f-sheet-rich
structural isomer of a cellular isoform of the prion protein
(PrP®) and is generated from PrP® that is encoded by the
Prnp gene of the host cell (Prusiner, 1998). Infectivity of
prions is thought to be associated with PrP* oligomers
(Silveira et al., 2005); therefore, generation of PrP%isa key
aspect of prion propagation.

To elucidate the cell biological mechanism of prion
propagation, the biosynthesis of PrP® and the generation

and cell biological analyses have contributed to elucidation
of the intracellular dynamics of PrPC (Campana et al., 2005).
In contrast to the biosynthesis of PrP%, the mechanisms by
which PrP*¢ is generated in prion-infected cells are not yet
fully understood. One of the obstacles to cell biological
analyses of PrP* is the difficulty in the specific detection
of PrP%. Since PrP*® and PrP“ have the same primary
structure, most of the antibodies against the PrP mol-
ecule cannot distinguish PrP% from PrP®. Although
some antibodies can specifically immunoprecipitate PrP>
(Horiuchi et al., 2009; Korth et al., 1997; Paramithiotis et al.,
2003), these antibodies are not suitable for the detection of
PrP* by immunocytochemical analysis. Taraboulos et al.
(1990) reported that pre-treatment of fixed cells with
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