Antibody-phage library clones panned on ELISA plate coated with PAGE gels
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[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 rhilL-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 IL-18 was as littie as 2 ng/lane of PAGE.
[Reference] 1) H. Kokuryo et al., 76" Annual Meeting of the Japanese Biochemical
Society, 2003



&

o

7°) & U

2006 #9 H

19



SRV a T N UF S FN D EREN R RS I —7 U F
NIRT A MET v —U 7 o — U ORGSHEIZDOWNT

AREENL BOEEL, SREZL B)IEL P BEIE, EHEEITS, AIEES,
1= 2 AR, Jyoti U. Gaikwad4, FR¥R—2, FHEMH L ZHFIAL

VERBAR - T - £ETE, 2Llmif, 3 BFFX - EEFEREIER - BksFHRESR, 4
BKR - EYT - oTEYTE

7 A RO %ﬁ i, FOavTxA—a v ERBTIRENEAR
L5, ;@f’ﬁ%::@t ZiZ. 1. VarEFr UL CEALOERT S S
EHDHWVIE, 2. 7 )73‘/5%— MR R AW TEBIERT 2 FERH D, 1.07T
Fa—Fi, invitro TEEIZa VT3 A—va VEFHIEITE, 2 OREICHE
TE B, iz bit, TNETIZE M—FRETEGF)ERR L7 77—V T A7
?U~%ﬁméﬁ EDAL T F A= a VICRERAIEEBEERATE T,

MEEEDARFTERIZBW T, Collinge bDF 1 ba—/LiZd &-OWNTER L
7=pEL Y ZY‘/([S-PrP) WHBENCREET A NEY 7 — Y7 1 — 1 @-PrP7,
B-PrP30) A HEBE L 7= = & B Lz,

Collinge HiZ. 77U A1 90-231 ZHA T, 7V 2 fiber ODIERUIZREZI LT
VW5 23, Hashiguchi 1%, 7V A4 23-231 # AW T fiber B2 BETAH I &
VLSRR Dy o T2, —J5, &I Baskakov Hi%. 7V A1 23-231 2 AVCREID
fiber X M oligomer ZER L7z Z & Z#4j%E L7, % Z THEIL, Hashiguchi &
DNEEE LUT-B-PrP7, B-PrP30 7 7 — UHufkDs, Baskakov b D 7w b —/LZ &
VIER LTV A ICREET 50 E I DEREFT LT,

#£1. VarerFr b PUFCEAD T+ — AT 4 S RERDOE 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 5 8 | 23-231 | B-form + B-oligomer — fiber +
Kubota 5 23-231 | B-form + B-oligomer — fiber
1. Collinge J. et al., Science 283: 1935-37, 1999 2. 7V A UES, e (2005)

3. Baskakov, 1.V. et al., J Mol Biol 346, 645-59, 2005 4. PK = Proteinase K-resistance

20



Cambridge Healthtech Institute’s
6th annual international

conference: Recombinant antibody

May 2005

Boston

21



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 (f3-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 B-PrP specific scFv antibodies from human
antibody displaying phage library(Antibody Engineering, San Diego, 2004). Two -PrP
specific antibodies were showed the fine specificity to f-PrP but not o~-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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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 B-PrP
specific antibodies were showed the fine specificity to f-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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TUAYDIY DA XR—=Y 3 VELZEHNT DHETO0—T DR
Direct cloning of phage library antibodies detecting various prion
species under conformational conversion.

RBOBF. e, ARDBEE, PEEE. FPREZ. EROX

BIREX - I 44T (Dept. Bioengin', Facult. Engin’, Kagoshima-u.,
Japan)
{bmafF (The Chemo-Sero-Therapeutic Res. Inst., Japan)

[BITUA VR, TUAVEBDIV I A X—Y 3 VDT ELBDE
YV INOBNSIERITHEREEIND. LHMLEBDLS, THVINOED
DVITAA=Y IV EFDORPEBODTFER, (F. FEAERBTH S,
DFNEDIVIA A= aVaHATI2NEZERTDIEE BEL
EMREEEERAND L TEETH D, REOTUREESETIE. DFOF
ZIYRO=ILUTHAEESBZZ ENTERW, 27—IF 1 XTLA
SETlEL in vitro TEE LS EXEA conformer ZEVWTEENKE
BEMTEDZIOT, CONUTPEREDPZ DI ENTED, AAKRTHE, £
ROAFEERVWT. TUAYDIY DA A=Y 3 VERNTZ7ETO—
T OEREH M,
[(FERVEBRIEGCFEAMZIE FTUA YD F (aa23-231) H5 B ¥
—RBIDU AV ZEERL (Science 283: 1935-37, 1999). [EFREIANIEE
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