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In this study, we first optimized amino acid sequence of the polystyrene binding
peptide (PS—tag) that has specific binding affinity toward the hydrophilic PS plate. We
further investigated to prepare the surface of hydrophilic PS plate that was suitable
for binding of PS—tag. We further developed the novel solid-phase refolding method for
preparation of scFv—immobilized PS plate mediated by PS—tag. According to the results
of enzyme—-linked immunosorbent assay, approximately 10times sensitivity and signal
intensity were increased, in comparison with those using whole antibody which has been
exclusively utilized in ELISA. Thus, solid—phase refolding using PS—tag—fused scFv would
be significantly useful for preparation of antibody—immobilized PS surface and these
technologies will be applicable to construction of next—generation of immunodiagnosis
system.

AR ERA
(BHAHAL - 1)
ELEE R [ e 2 o gt

200 84 1, 800, 000 540, 000 2, 340, 000
200 9F%E 1, 500, 000 450, 000 1, 950, 000

FEE

FEE

FHE
# 3, 300, 000 990, 000 4, 290, 000

O ivwar SEHRALY Mo R
B OS5 - B - e xA L% - AP A A7 ek R
F=U—=F: 1) "AT 7/ nv—  (2) A ABEESE Q) £ - AR



(4) 77 Fidak

1. AFZEBAE 4P D 5

PUR O BUFIZ 33 5 5 BB B0 ME % F1)
L7 HE (f & 7 v A)Id, BIRET
WHAMERE < EREZErC BSE iR, BREL)G
Yel'8 O TE By AT & DR SRSy T 40 B
THHAESNTWS, & 0blif, ITEODZKE
X 3,000 (M A2 L, =D 50 % 95%
AL )T ovBADEDTND, T, EXRZ
Wr DRI TAERT 6 (BLEICE L, 205
IS HBR I HITHEMT 5 & TRIEND, 5%
DA F O E X O A 1 B & P 0 %
TICLERN->T, TRETULICA L T
T AITBT DB 7T Ao ERE ., B
BEOREL, BEX OB AT LD A R
N—""y MEBRERSERINTWD, REED
AL T vEALAICHWSENTE -2 AL
wix, By zFLofles 7L — FOWN
BEIZT VX LB CEE/ILS LD, FOR
B, RYRAF LU REDOBKIEREIZ L > T
SEARREIEDN B L U, RRRAE - BlRIME A T
5o ZD LD RBEETURDZEM: « KI5 DO
mlE, 7 ytA 74—~y bENEUET DR
WZHRFICBREIC L B A, IRIHRERZ W o 8.
it LTHF/EEn 7Ter A F v 7B
FOREXBREEER L 72> TW5, Lo
T, PiikZE IOk & 7o 2 80 B & FE LT
L TE D> OB A [ E AL 3 5 B3 o < 2
RN Tnd, [FFRRHZ, 2%y hoa & b
2y v HEEO L b ONTRIE L &
KIBIZEER TE DEFHNRT v AT
LOFEENRRD 5N TS,

2. WO EM
AAFFERBE T, RY ZAF Lo (PS) s
HIZH L CHOCEMBLOAMNEREEZE
THRZMHAE ) 7 a—F bR ERIE, KE
EFEL. EIE, G, A ANV—T » R 72
WMARIEBW S AT LA EEERT L %
HET 2, 370bb, HEEEMMA IS
L7eAR Y ZAF LB~ 7F K (PS-tag)
RWEICHE TS5 ) 7 a—F LBk E K
BAEEL, ZNEBKIL PS FER EIZLEIC
HOEREB XA R T 5 572t
RO EEN 2T 5, I 612, HEE
NDHBICEBLEREA L T v AR
(One-step ELISA #£) DHIEJRBLZE A LTz~
A7 a7 VARV AT LEBHEL, [Eko
1/10 A FOMERRE T/Ngd AV—T > b
O E Ao M T 2 B IR IR S R M s
AT KOOI AT D,

(5) EHR - fatik

3. MR HE

AWFZCEE I, PS—tag 72 5 ONT PS Kbk
Fm O ., ZWHIUERO KREAFEED
BRZEF6 L NI E B Ly O B, PS Hil~
4787 b AEROIERKLL RIC
One-step ELISAJfBlZE A LT~/ 7 0T
LA VAT LDOWEERTFT L, @, H]
HWE BT A A —T > FLEEAA[REZR IR
ARSI W o A T b D AR H A & e 9
5o PS—tag 7 I/ BRECHI O i b ds LY
PS FeA i D K(KIZ K o T PS-tag D
AR D OSBRI 258 b L, KW
HOIERFRYAE L~V A IR F Tl X
HZEMKERPETH D, S 51T, PS-tag
RS LTz 1 REPUA (scFv-PS-tag) DK
BRIRZIMA OFEEZ VTR T 5,
WAEE X, KEAEPE LT scFv—PS—tag % PS
FRFm LT ICH O - B Al S8
L OEEFMEZHRET D, R, B
MHAENZ K > THURDOHUFHREGIEIEN ED
R BT 20 &2 BRI T 5, Zh
FTOMRTELNTZMREZKE L, #K
{bPS Btk & scFv—PS—tagz Wb~ A 7 1
T LA MESRZAESE L, One—step ELISA @
BUEFREZ B0 AN AT LR
2179, R, 7veA 74—~y hE~
A 7 vl L7 BR O SO R E s K O fl i AE
DAL scFv-PS—tag O FE TR 72 5 ONT
RS 7 F M RIET B ZFE LRI L.
v AT Ao b 72 5 NI ANA AL—
7w MeE BT,

4. WFICRR R
(1) PS—tag @7 2 / BEAECH | ciEql
INFTHRELTCEEFRY XATF LB
P27 F K (PS-tag) @ 7 I / B A
(RAFTASRRIRRP) % %, L 12, 6 FEEEDH /-7
PS—tag (PS19-1:RAFTASRRIRRP,
PS19-2:RIFIAS, PS19-3:RRIRRP, PS19-4:
RATARRIRR, PS19-5: (RIFIASRRIRR) ,,
PS19-6:RITIRRIRR) Z##FH# L, PS plate (%}
T LN A RITE Lz, T OSSR, 2
D X 7 F K (PS19-4:RATARRIRR ¥ L O
PS19-6:RIIIRRIRR) W ZF TP 5 {FLL Eod
BN EETDHZENRHLNE o2, &5
\Z. PS19-6 X7 F KD 6 DDOERKE
(PS19-6L:RLLLRRLRR, PS19-6V:RVVVRRVRR,
PS19-6A: RAAARRARR, PS19-6G: RGGGRRGRR,
PS19-6S, RSSSRRSRR, PS19-6T, RTTTRRTRR,



PS19-6M, RMMMRRMRR, PS19-6K:KITTKKIKK,
PS19-6H, HIIIHHIHH) OZEFRAKAZ/ERIL, #
fMmhoENEZE L7 &2 A, PSI9-6L,
PS19-6V, PS19-6A, PS19-6G, PS19-6S,
PS19-6T, PS19-6M %> & =W EFN ) DS HERR S 4
7o ZHHOHTY PS19-6, PS19-6L D HLFN
N7 b N ZEMEITRbE . & o3y gl
ELHRTF R 7L L THEHATHDLZ L
BWRENT-, &51T, PS19-1 B LR, PS19-6
RTF REBMHGKR L, BEx 2R8I 5
BUKM: PSplate IZxI4 281 & bt L7- &
A A FURE TR S ONTEMHRIFE FICk
WTEDOBMONELLIKTFT 52 &ENH
HnERoT,
PLEDOKER X W, PSI9-6 #Mheb &4 5
PS—tag I, FAKM: PS plate 1oxf L TSk
EZES HENEAEEATEICEEL TV

LHZEDBHBMNE ST,
O
100 |
X
5 80
o
>
S 60 f
©
N
5 40 | | OGST-Ps19
£
£ AGST-PS19-2
- O GST-PS193
20 - | pesTPsS195
0
0.001  0.01 01 1 10 100
BSA concentration, mg/ml
*
100 | -2 .
D 80 b
s '\
2 \ L
2 \e
& 60 \
2 \
S owW-GST
Qo
e 40 + | OGST-PS19
= A GST-PS19-4
20 F | #GST-PS19-6
0 Lol Lol Lol Lol Lo
0.001 0.01 0.1 1 10 100

BSA concentration, mg/ml

1 FI/EBEECHDEWNCELS PS-tag @&
GST DEFELEEIL

(a) PS19, PS19-2, PS19-3, PS19-5

(b) PS19, PS19-4, PS19-6

(2) PS—tag DIFAMFEFEMN AIREZR PS K D
VESY

PS—tag OFFEAIGEFR AIRE 72 BIAKME PS &
W OVERL A T LTz, Flx OB KL
ERRILIZE A, 0,7 T A~ L 5%
HEAKENEITH D Z ERMER I N, 0,
7T X< BRETHERE A PS—tag ORFHRICKITT
ARG LTS, 0 30W & TicE
W 30 BLL B oo BRI C PS—tag DR
FREL 72D LRGN o T, HA—D
— X VTR ENTWBEKM PS 7L— MZ
SONWT EROLETT I AR T2
L2 A, DWTRIZOWT Y PS-tag BE—AK
HIUEAO BB EREELNAIEE ThH -7, U
oz Etnrs 0, 7T X~vWEICK - T
PS—tag D4 FAFRFEAN ATREZR PS e D ERY
B L= & W2 B,

(3) PS-tag fil e scFv O KEAPED K

l£REP. pastoris Z 5 PS—tag @l & scFv
DORKEAPEZRFT LTz, GS115 ROtk |k
IZ scFv 72 5 TONZ PS—tag @il e scFv D&+
PEBALEZ A, scFv O3BIIMER Tx -
M. PS—tag Fl A scFv ORBIIFER T 2o
~7=, I T, PS—tag fl& scFv Z iz K
JBENTA v 7 v—Ya viRT 4 & LTK
B4 LT, 51T, PS-tag ® PS plate ~
OBFNZERNH LB 74— VT 4>
71 (On—Chip Refolding 75) ZBA%s L. 3
WRT ERB Y CEEMEIRIED PS-tag Bl G scFv
% PS FEMR BISBIRMICHE EfL, & ST PS 4
W _E% PBST T3 25 Z &I k- THURRM
Al EEEICRETE L 2R LT,

scFv-PS
(PS19-6:RIIIRRIRR)

scFv

3 .3 hH=z=======

: N AN

[te) L 0 ] |

g2 g 82T .

© g w ’: |

9] |

21 a2 91 b

2 42 8156 AN
0 Y] - T

4 6 8 0 2 4 6 8
Urea concn, M Urea concn, M

4

2 On—Chip Refolding EIZ L AHiEMEASTE
PED[AE

o
N

(4) PS-tag @& scFv OF ¥ A

scFv ORG-S & | HURERER AL
WA T CTIXBEBEE TCE 5 L 91
PS—tag DEAMEZ R LT, K4 1273 &
DN, PERD scFv-PS 1T % T, PS-tag &4y
F-NERZE A L7z scFv—(PS) . X HIZE4+



W72 5 ONT C Rimal O M HFIZEAN LT
scFv-PSIT ZH7-IC/E®R L=, b %
On—Chip Refolding #AiTIZ & - CTHAR EIT[EH
b, & BIZIFPURRESTETE D RIE 2 Mt L
7= & Z A, PS—tag & 2 K9 % scFv-PSII A3
EbLbmWHEMESIEELISE LT,
scFv-PSIT 1%, 4M Urea ETICBWTHE
WEBLFD ) CHEUKYE PS HARICEE(LATRE T H
5%, K3 A Mo EREE R URE e b 5
DAERRDN AIRE & 72 o 72,

SCFv-(PS) (VH-PS-FL-VL) SCFV-PSII (VH-PS-FL-VL-PS)

3 AWFFECEELL 72 PS—tag fif 4 scFv

(5) PS—tag file scFv & whole HUAD trig:

PS—tag @& scFv DA LT v AI1THBIT
D4 AMEZFAMT 5 A, BEREEE
(ELISA) #1771z, M., thigxige s L Ciek
DOEEREHRZRAWAHIE S E L7, X5
R ERBY ., ERIETH D Whole Hifkz H
V% ELISA i% & Frie L C, On—Chip Refolding
1E212 X o CHElE L L7= PS-tag @4 scFv [ E
{EEAMRL D73 10 5L LD @R 2 5 & 7
S 72, ¥FIZ, PS-tag &0+l 5N C K
SIS T 5 scFv-PSTT 1ERHEE, < 7 F /Ll
A RIE R BN R B, R E Zh
F TITBE3E L7 One-step ELISA HiffiZ#H4
by sz LIk > T PS—tag fild scEv &
DRI AN, B, A A—T Nt
S WE DRESL SRR S 7=,

4.0

-e—scFv

—e— SCFV-PS

-e— scFv-(PS)
scFv-PSII

-o— Mab

w
o
T

Absorbance at 405 nm, -
N
o
T

[y
o
T

0.0
1 10 100 1000
antigen concentration, ng/ml

4 ELISA |Z X % PS-tag fil & scFv & Whole
PUE D L

5. TAFEEH L
(WFgeFeE . WFFesy 8 K ONHEERF 7245 (2
=)

UEsEams) (BH3 1)

@D Y. Kumada, K. Hamasaki, Y. Shiritani,
T. Ohse, M. Kisihmoto, Efficient
immobilization of a ligand antibody with
high antigen—-binding activity by use of a
polystyrene binding peptide and an
intelligent microtiter plate, Journal of
Biotechnology, #rZif, 2009, vol. 142, pp.
135-141

@ Y. Kumada, Y. Shiritani, K. Hamasaki,
T. Ohse, M. Kisihmoto, High biological
activity of a recombinant protein
immobilized onto polystyrene,
Biotechnology Journal, & FeA, 2009, vol.
4, pp. 1190-1197

® Y. Kumada, K. Hamasaki, Y. Shiritani,
A. Nakagawa, D. Kuroki, T. Ohse, D. H. Choi,
Y. Katakura, M. Kishimoto, Direct
Immobilization of Functional Single—Chain
Variable Fragment Antibodies (scFvs) onto
a Polystyrene Plate by Genetic Fusion of
a Polystyrene-Binding Peptide (PS—tag),
Analytical and Bioanalytical Chemistry,
@A, 2009, vol. 395, pp. 759-765

(Fa%ER] G )
@ Y. Kumada, T. Ohse, M. Kishimoto, Novel
polystyrene binding peptide (PS—tag) for
site—specific immobilization and
orientation control of recombinant
antibody fragments, APBioChEC 2009, ## /7,
2009.12. 1

@ REHBE—, RUAF L UBMERTF R



R LTz 2 X B DAL S B [E E AL
ERLFHIE, NA F~T VT IIVFERERRE
(RfFafi), sURR, 2009. 11. 17

© REME—, Kl KA, A @i, Y
AT b v AR DAR Sy TG O AL F Y
e L TETERBL, (L TERMFRR, B
K, 2009. 09. 16,

@ Y. Kumada, T. Ohse, M. Kishimoto, Novel
Single-Chain Fv  Antibody—Immobilized
Polystyrene Supports: Its Potential and
Possibility for Antibody Microarray,
International Congress of Antibody, JbiT
(FE), 2009. 05. 23

® Y. Kumada, T. Ohse, M. Kishimoto,
Development of Rapid and Sensitive ELISA
Systems by Use of Polystyrene Binding
Peptides  (PS—tags) and Intelligent
Microtiter well plate, Biomarker Assay
Development, San Diego (USA), 2009 4= 1 A
26 H

6. HFFEHAK

(1) WrgefksE

RE F%— (KUMADA YOUICHI)

TUHR IS HRE R« TISRRRFSERL - Bh#
Mo E % B« 70452373

(2) WFFE55 14
C )

WHIeH &>

(3) HHEMT T
C )




