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Prion-conformation-specific human antibodies
established from phage display library

Shuhei Hashiguchil, Mayumi Yamamoto', Syoh Kitamoto', Toshihiro
Nakashima?, Hitoki Yamanaka3, Daisuke Ishibashi®, Suchiro Sakaguchi®*,
Shigeru Katamine®, Yuji Ito' and Kazuhisa Sugimura’

'Dept. Bioengin', Facult. Engin', Kagoshima University, 1-21-40 Kori-
moto, Kagoshima §90-0065 Japan *The Chemo-Sero-Therapeutic Res.
Inst. “PRESTOJST “Dept. Mol. Microbiol. Immunol., Nagasaki Uni-
versity <e-mail> shuh@be.kagoshima-u.ac.jp

Abstract

The pathogenesis of prion discase involves a structural change of prion
protein (PrP). A series of antibodies recognizing a distinct conforma-
tional change of prion is useful for not only understanding the mechanism
of molecular conversion but also for diagnostic and therapeutic reagents.
Prions with various conformations can be prepared in vitro under varying
physicochemical condition. Antibody-displaying phage library enables
us to isolate such antibodies by simple biopanning procedure. This fea-
ture is superior to conventional animal-based approach. Recently, Prusi-
ner et al. reported that the in vitro-refolded recombinant prion could be in-
fectious in mouse model (Science 305: 673-676, 2004).

In this study, we used human prion protein (#90-231: In Pro, #23-231:
kindly provided from Dr. S. Katamine, Nagasaki Univ.) and bovine prion
protein (#102-241: In Pro, #23-231, Nagasaki Univ.) and prepared two
kinds of refolded recombinant prions according to the Collinge’s protocol
(Science 283: 1935-1937, 1999). The @ or § form was defined by circular
dichroism (CD) spectropolarimetry. We successfully isolated five clones
specific to ¢ form and one clone specific to p form. In the case of
a-specific clones, four clones showed the binding activity to human prion
equal to bovine prion while one clone bound to human prion stronger than
bovine prion. The B-specific clone showed no binding activity to mono-
meric nor fibril amyloid B peptide. We further search for o or B-specific
clones and characterize the immunochemical features using ELISA and
BlAcore. .
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Human antibodies specific to beta-sheet-rich isoform of human prion protein .

Sho Kitamotol, Shuhei Hashiguchil, Yuji Itol, Toshihiro Nakashimaz, Ken Sasaki3, Jyoti U
Gaikwad’, Kazuyuki Akasaka®, Suehiro Sakaguchi4, Shigeru Katamine®, Kazuhisa Sugirnura1

(e-mail: kazu@be.kagoshima-u.ac.jp)

1, Dept. Bioengin', Facult. Engin', Kagoshima Univ.
2, The Chemo-Sero-Therapeutic Res. Inst.

3, Dept. Biotechol. Sci, Kinki Univ.

4, Dept. Mol. Microbiol. Immunol., Nagasaki Univ.

The pathogenesis of prion disease involves a structural change of prion protein (PrP). A series of
antibodies recognizing a distinct conformational change of prion is useful for not only understanding
the mechanism of molecular conversion but also for diagnostic and therapeutic reagents. We have
previously prepared two kinds of refolded recombinant human prions according to the Collinge’s
protocol (Science 283: 1935-1937, 1999). Alpha-helical confomation (a-PrP) of PrP23-231 was
prepared under neutral pH condition whereas the beta-sheet-rich confomation (B-PrP) was prepared
by refolding the PrP23-231 under reductive and pH4.0 condition that likely endosome-like condition.
'The soluble B form (B-PrP) exhibited partial resistance to proteinase K digestion, and composed of
small spherical particles (diameter 3 nm). Direct panning was done against B-PrP using a large
scale of the human scFv-displaying phage liberary. After two rounds of panning, we successfully
isolated two clones (B-PrP7, B-PrP30) specifict to B-PrP. We also tested the binding activity of these
clones using B-PrP samples incubated at 4°C by ELISA. The binding activity of B-PrP7 was
dramatically increased dependent on the incubation time, indicating that B-PrP consists of various
B-conformers and the content of ones of conformers change dynamically in the solution at 4°C. In
addition to immnochemical examinations including epitope and affinity analysis, we are going to

test the immunohistological ability of these antibodies using brain with prion disease.
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