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versity  <e-mail> shuh@be kagoshima-u.ac.jp

Abstract

The pathogenesis of prion disease involves a structural change of prion
protein (PrP). A scrics of antibodies recognizing a distinct conforma-
tional change of prion is useful for not only understanding the mechanism
of molecular conversion but also [or 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 proccdure. This fea-
lurc 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 mode! (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). ‘I'he o or § form was dcfined by circular
dichroism (CD) spectropolarimetry. We successfully isolated five clones
specific to o 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 P peptide.  'We further search for a or f-specilic
clones and characterize the immunochemical features using ELISA and
BlAcore.
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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 prions (alpha-helical prion : a-PrP; beta-sheet-rich prion: 3-PrP) according
to the Collinge’s protocol (Science 283: 1935-1937, 1999), and successfully isolated
five single-chain Fv (scFv) antibodies specific to a-PrP and one scFv-phage specific to
B-PrP (Antibody Engineering, San Diego, 2004). Recently, we have isolated an
additional scFv-phage clone that binds to 3-PrP but not to a-PrP, monomeric or fibril
amyloid  peptide. In this study, soluble scFv antibodies derived from -PrP-specific
phage clones were expressed in the bacterial periplasm of HB2151 and purified scFv
antibodies showed the fine specificity to §-PrP. We are under way constructing the Fab
fragments by recloning the VH and VL fragments of these clones into the Fab

expression vector.
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(BE] 7V Ao, 7V AV EAD L T4 A= a VOB L A M
VORTENREERITRF E SNDR, X Loy G OEERT & AR
DO E Z RRFHZEBN T 2 FIEDHESLINTWRW2D, [Z U R7ED=a 7
A —a & EOBREHEEO ST OFMIZI LI Ro TWRY, &
FR DAL T A= a VEEBNTAPREERT S Z Lk, HEL A
BNEMZ D ETEHEETH DL, EROHUSMERIETIE, HFoRE=a L R
— IV LTHEEHRELZENTERNVE, 77 —TF 4 AT LA IETIL, In vitro
THERL U7~ & F &F Zconformerz AW CEIEHIAAZBEETX AD T, 20O\
TEROBZDZILENTE D, REBITHEEDOT VA VREREY VRV T A
BWT BETHEAELE N7V 40T (aa23-231) 5 B — T U A0
% {EfL (B-PrP : Science 283: 1935-37, 1999), R+ /1BE#KEE, CDAX7 hv
EATICE DV ZDa Ly 73 A—2a VEER LR, B MNIET 7y —U T4 75
V— L EEENKS S, B-PrPRFEME F—KREHE (B-PrP7, p-PrP30) % HHf
L7722 & 52HE Lz, ST, scFvilEN L Fabdiii~DfiiEm . v=7 U 7
EATV, FUEZRAWT, R LEB-PrPO a7 A —3 a VB L& R R R
NIz T A, BPIP~OREATEENEL L TND I b, AV T4 A—a
REOPGEE S0 —T7 L35 LT, BESTOBEL LT EBHTEHZ &M
AR SN, Fabfiik & 7'V 4 0 OEGEOREEGITHERA S ThH 0 | Xk
T X VRO F—T7 ORRBEELIRETE LDT, TOHMKEE 7 1
— 7 & UCTREMERB 2 W EMFENRET 21T o> 2T, 7V Froar o
F A= a T ORGEHEO S TRB A TE L EEZLND,
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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 (3-PrP) was
prepared by refolding the PrP23-231 under reductive and pH4.0 condition that likely
endosome-like condition. In this study, we successfully isolated five single-chain Fv
(scFv) antibodies specific to a-PrP and two -PrP specific scFv antibodies from human
antibody displaying phage library(Antibody Engineering, San Diego, 2004). Two p-PrP
specific antibodies were showed the fine specificity to 3-PrP but not a.-PrP under both
neutral and acidic condition. 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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TVAYDIV T A X—=Y 3 VL ZHRIT DT 0—T OIER
Direct cloning of phage library antibodies detecting various prion
species under conformational conversion.

BORAY. 44, ARBEL, PEHIE, PR, ZNIOX

BIREX I - £RT (Dept. Bioengin', Facult. Engin', Kagoshima-u.,
Japan)
{LdnsfF (The Chemo-Sero-Therapeutic Res. Inst., Japan)

(BT VA VIKIE, TUAYVEBOIY T X— JEIJ@;JEK&%&
HYVINOBMNSERITERE SND, LHULENS, V)08
AVIAXR=I 3V EZFOREEBODFERE, (&, (ié:/uc‘:z_ﬂﬁ'(?ﬁ%o
DFRHDIV I A X=Y 3 VERNTINAEEERIT I E(F BEE
EPFNENZTAND L TEETH D, MEROMFEELETIE, DFOH
ZIAVRO-ILUTRAEZRDZEDNTERWVW, 77 —=IF o RT LA
I Tl in vitro TR U XX FER conformer ZBVTEENEE
BRETEDDT. CONUPZREDBMR DI ENTED, AAELTIH. £
EOAFZAWVWT. TUAYDIV I A X—YavEENTIRETO—
PADL(E kN
[FERUERPELFHRMEZ E S TU A VDF (aa23-231) hs B v
— R UA VEERL (Science 283: 1935-37, 1999). RBFRHEE
MER. CO AR MIVEERICEDZDIV I A X—=Y 3 VEER U,
DB IV—rETUAY (B-PrP) CE MG 7—ISATSU—%E
BERIGSE. B-PrP &2 b—AKEHUEK (b-PrP7, b-PrP30) %85
Ulco SNSDHEETO-TE LT, R U B-PrP O3V I X—
Y3 VEZERIFNICEANEZ B, B-PrP AOBETUENZELL L TL
DIEMNS, VI AX=VaVEENWNGEEZTO—-TE932ET &
BOFOBEZILEEZITEDR I ENREEIN,

REIMARE  IROKE, FIER (RIFK - EEERSHER - BHTF
RREF), ERARE, Jyoti U. Gaikwad, FRik—2 (EEEK - E'—T%I nF
T )
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