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Human antibodies specific to beta-sheet-rich isoform of human prion protein .
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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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Antibody-phage library clones panned on ELISA plate coated with PAGE gels
T. Hamasaki', S. Uchida', S. Hashiguchi', Y. Ito!, T. Nakashima®, K. Sugimura’
'Department of Bioengineering, Faculty of Engineering, Kagoshima University, *The

Chemo-Sero-Therapeutic Research Institute

[Objective] Animal-based hybridoma technology requires a quantity of purified antigen
for optimal antibody generation. In contrast, phage library provide a revolutionary
means to produce monoclonal antibodies since this tech. is independent of
immunization and requires an antigen at ng order. We have proposed a method (ultra
high speed method: UHSM) which permits direct selection of scFv phage to a protein
fractionated by Native-PAGE of habu-snake toxin”. We here determined the sensitivity
of UHSM, i.e., the quantity of target antigen, and the frequency of specific clone in
phage library using a model system.

[Method] A minute amount of rhIL-18 mixed with N2a cell extracts were run on a
Native-PAGE. The gel was fractionated into 8 fragments. Each gel fragment was
incubated with PBS in well. After blocking with skim milk, each well was incubated
with IL-18-specific scFv phage solution, followed by washing. Bound phage were
eluted with 0.1M glycine-HCI(pH2.1). The titer of bound phage was determined by
infection of E. coli. TG-1.

[Results] Anti-IL-18-scFv phage was recovered from fractions containing IL-18, but not
from other fraction. The required amount of II.-18 was as little as 2 ng/lane of PAGE.
[Reference] 1) H. Kokuryo et al., 76™ Annual Meeting of the Japanese Biochemical
Society, 2003
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FEEE QARSI VT, Collinge HD 1 ha—Zh &SV TIERL
BT Y A (PP I EMICEA T AHK Y 7 — Y2 v — 1 (B-PrPT,
B-PrP30) 2 HEE L7-Z L #E LT,

Collinge b1k, U A1 90-231 #FAWT, U A fiber DIERUZAZTH L T
VWA M, Hashiguchi 1%, 7'V F223-231 ZHAWT fiber B ZEHET D2 &
WLk o Tz, —F . &L Baskakov b, 7V A 23-231 W TRELD
fiber & (F oligomer Z{EH L7 Z & & LTz, £ Z CTHEIL, Hashiguchi &
DIEEE U7p-PrP7, p-PrP30 7 7 — PHR2S | Baskakov 5D 7w b a— 2 &
DIERILIE T Y F R TN E S E et L,

F1. VareEF U NIV VEBDT AT 4 U TREREDOE LD

Researcher Seq. CD PK* Conformation Cytotoxicity
Collinge 5! | 90-231 | B-form + B-oligomer — fiber ?
Hashiguchi & 2| 23-231 | B-form + B-oligomer — - ?
Baskakov 53 | 23-231 | B-form + B-oligomer - fiber +
Kubota & 23-231 | B-form + B-oligomer - fiber
1. Collinge J. et al., Science 283: 1935-37, 1999 2. 7Y A Es, s (2005)

3. Baskakov, I.V. et al., J Mol Biol 346, 645-59, 2005 4. PK = Proteinase K-resistance
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