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Development of Immuno-Analytical System for Microbial
Cells by using Dot-Blotter
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In order 1o evenlually fabricate an analyiical system for Infectious microorganisms, we  synlhesized major Immunochemical
components, ubiized them for the construction of madel system, and Investigaled an assay concept for bactenal whole calls. For
the preparation of system compenents, a polyclonal antibody, aganst Safmonela thompson as model analyle, punfied by
mmuno-afinily chromatography was used Io chemically Ink to streplavidn or an enzyme, horseradish peroxidase(HRP) The
antitody and streptavidn was modified with sutfosuccinimidyl 4-[N-malaimidomethylleyclohexane-1-carboxylate and N-sUcoInimidyl-
3-{2-pyndyldithiolpropicnatelsubsequently  activated by  dithiotheriol), respectively. The medified components ware reacted 1o
synthesize antibody-streptavidin conjugates which were then puniled on a two-layer chromatography column of diaminobiotin gel
and Sephadex G-100. For antbody-HRP conugales, HRP molecules were actvated by NalQs oxdation and then coupled to
immunaglobulin, After stabilizing with NaGNBHy. the conjugates were purified by size exclusion chromalography on Biogel ASM
column, To devise a model system, such produced components were combined with a dot-blotter 11 which a nirocellulose mam-
prane(1Z um pore size) with mmoblized hiobn was already localed. The analyte (S ihompson cells) was reacted with the both
antbody ccnjugates in a lquid phase, and the complaxes formed were caplured on the membrane sudaces by applying vacuum in
the bottorn compartment of the blotter to mvoke biotn-straptavidin reachion. Under cptimal conditions, the system enabled to identfy
the analytical concept for bactenal whole cells, and the lower lmi of delection was approximately 1 .ug/mLUOS—TOE celsimL). The
cantroling factors were the concentrations of each antbody conugate that caused agglutination In the presencs of analyte as they

increased,

Key words -
Col-blotter, Bactenal whole calls

futl

olj a{}i.

t Corresponding Author ; Graduate Schaol of Biotechnology,
Korea University, 1, 5-ka, Anam-dong, Seoul 136-701,
Korea

Tel : 0415-860~1414, Fax : 0415-864-2655

e-mail : shpask@tiger.korea.ac.kr

82

Horsgradish peroxidase-antihody conjugate, Stepravidin-anbbady conjugate, Membrane flvaton immunoassay,

ol Basis ekt @R A%, el EAlsE AR
W gAY el FRAel F4um dd dwzes g
neAe FARSE P o vaE duad 249
S wEel AETY 4RMYy 4% 543 vl
Sl dd BAL fside 9080 4R BHET v
©AEs At 4 mysslol §5 o) 2e we
oA 8R4 gle eEdEy 20BY $84 59 A9H
o A e, BL-TA el 7EE £ AR
o ola) FABY AL AL F vk wd, Wepay
2 FE PAULEY SoHE AZHDE 8 YL ro
LR ELE IS DS B

Wapge #4EAG ol 942 £ At Solwiay
A Age ol gan RHA w o Yz 43



Mok, R. -S., Bacterial whole cell detection system

ik
-
=
o
1
=
2
i
L
A
-,
1l
S
)
it
i
Hm
I F
rl,o
i
i
il
L
o

gl
A 7H
dled

24

ahe}

22 orle

£

o #E o jo omr e £
R

[

o, LE KU

e e lr

i
fr
20
=
N
&
o
ol
I:l\‘
e
=

Hﬁzl 1 A g 47D

o

=

o

=

=Q m
c
iy

e

L

le

B,
= 2
ol i
)
Lo
L o
Bty
=

T o g

i
ot
g =

o gy
2
s
o2 ok w T
[
it
A,
rﬂ
iz,
_:J_
ool
ne
il

e &
4
e
)
4 H
Ty
o
I2&
=}

T o
iy
2l

2,

X
|
=
L
Iz,
i o
o

=1
=
ir
17
i
i
=]

o

End

)

=
B~
fo
i
rr
I
i,
P
[ A A o)

mE oy oo & ok off

wuozA Rz, o)z

B
£

ne

quy.
—r“ ol
rlr

A

=
“:J;

jw]

U‘

z3g EA o429 quelectided %
& UTHE) e, -

)
o] g Bo)t B2 polymerase ¥

o
ok
].
rie,

)

EDN T
_:
&
g

Ao g 292 5 Yu gIo] BATIL 5 A=
2 AEAel 23T, 10).
o5l ulg} o] TAE Azel 3L S§ )

i

k=
pig
a)
A
9
€ polymerase chain reaction(PCR)E ]-@-5}‘11 ﬁl‘ < "]11‘
o]
o
]
8

Ho o
P'Lérﬂ—'y
L)

){n

S

o]
O
%
rie, # ff
e
il
L
=
=)
I
) b
m‘%‘i
4y
3G,
rle
rg
R
[hid
r,
o

o

1
ok
Y
i
e
=2
odo,

5 > @ m
T
|
L
g
= mlo
e
==
Ay
=
ol
A
2

. i

|

oL —Y——'
-

o

K
A

1

o

feb

2l

Y

o

5

oSt

o

ik

d5 4y

2L,
o

il

:ll::"
lo, di

ok

T 1 S-S 1 = T
L1
ottt d
o
|
o
2
i
ok
é
ft
5]

g
[=a
=
oo
=
3]
o

r_{;&

FekEtse. 959, memb-
rane Ld% ] 7@}211?—;-1’—1 2 AEFdAe dhEFAAe] light-
addressable potentiometric senaor(LAPS A=ulg o] EE

S &9 ELISA Astel vwsied 1004 o =& FATARE
Z ved 7 dohll, 12) ¥ delae Ay £2389%Ae |
GBS T He A2 AESY ARFAL AdEr
w3, o] 4EET 7)EY dot-blotters et ZHA UL
neEd 1 #HUNE AUHILH €T YU
gt zAAHEZ FHGH
Az Y

W R

v ByEA) Sohmonefls T(Salmonelia thompson, 71
ol AEn Azd AT a0 OF BeEERs 53
2a2z g7t S48 3 Sohmonefla EFEH ] iz

FAEBE FFEAT Sulfosucanimdyl  4-[N-maleimido-
methyl] cvelohexane—1-carhoxylate(SMCC). N-succinimidy!-
3-[2-pyridvidithuclpropionate(SPDP),  dithiotheritol(DTT), =
2|32 NHS-LC-biotin€  Pierce AHO<H)2EE  FUEUT
Sodium cyancberohydndelNaCINBH;), sodmum  m-perniodate
(NalQy), 2213 daminchenzidine(DABRIE Sigma AHT=E
Hel ZFEYY Streptavidin® Calbicchem AHFIZ)elA I

B3

21 horseradish peroxidase(HRP)Y= Bochringer Mannheim A}
(Belelal oEdn e A¥EaIIE 2 drocalidloss(NO)
membranea'ﬂ Sigma AHATE7] 045 pm, B=), Milipore
AMAEZ?] 8 pm, W), 28] X Schleicher & Schuell AHA

T 12 pm, 5L)25E D2t FEHAT HAHA g2

21
B2 NFEL BALFoE AgHgTh

|

r\m

bl

=52 oA N

Salmonellg 7o gt Se|gAE 7] ¢ o @l EHﬁL

wsde] 4D A Bue olgshed WA Azrhen
1S Fstsct FaRsl Feg Al 10 meel @ pe

1 mLe FZ&90 M NaCl 2 mM EDTA, T#3 1%
SDS7F F gl 1 phosphate #5594, pH 7)o &
I ogedMd 104 Feb S5, W ETRE4S 35,000
pmeld 308 Fob daEel g T Gede A "‘-?"}i F%
o) SDSe ALo)A KO Zdye g AA=AHI). F
¥ ol gl 05w NaClel E3¥9 0.1 M NaHCOs;(pH 83)
£ el B49 F ook 3 mp/ml FEE AEEHG @
ZA& (NBr #4385 Sepharnse 4B A Fwe| zA3A 7|7
A8 AzFaare ATy gy ol RS T
oA g AFEd sHE 24 s = 05 ml) 140 ;M
NaClel £23 10 mM phosphate $32-APBS, pHl 74002
AeE T ags g
WP L o)t EFEA W Saimonella T £¢I
g7] Ad WNdHs AgviEadas gk
Ao 025 mL $EAE 7ME ¥ PBSE AR
o8& REREE 10 mLd EEEEe o
100 mM glvuine €389pH 28)22 w35k
A £3E Eo|Hagde 1 M carbonate 9%
)-"‘ et} FEsGn de) ot ol F
o gAlAs Uela @9 F 20 Cold RIH%T

>, (]
il N
i,
A

=
-~

o

&Np,o
N
[d ]
=2
I
=

o

ﬂJ::

Sa
&

=

=

ghal-HRP =&k M=

0.3 M Dbicarbonate(ph 81y et52chd] L8E HRPY) 5%
{(v/v) 24-dimtrofluorchenzene® Y302 HF 10%7 =&
Aztet ® o8&A7 T B2 TEAY amine IFE €24
Algich, D] oo NalQsE 71aHel(2F 30 mM) HRP 242
1}\]71 =ob AEA 7 & ethylene glycold 2o{(AT 160 mM)
1A Zob #kd A7 o 24 aldehyde 7|2 &-48lalgich old
A 2439 HRPY Salmonella ¥ So)2AF 10 mM sod-
wm carbonate $EE9A(pH 98)d 47 FalA
W2 By AR 34 AT B
Aot T4 7 spepEEe NaCNBILE st
gha WheAlA A EHIE, 3 '}%1‘5: Bgs
Argdt v SDS-PAGE E4
983 T 5 2 *‘“"é“l“ o
7]7] #18] Buogel ASM A 7 ated size
exclusion ZLZPFE JEHJ 5 ?Eﬁ%} mL/h PBS,

Zal qi gz 25is Bradford g (14)e)] 2

<
H4
o2

I
0\#‘ !-'E ‘Ed‘ﬂ
cjo wn

2o
Jir.‘

—
o

b

Ef
2
=

5
N
*

=
ﬂj,
o
2,

2= le Hm

= o

gt
e
i

i g
n]

g1
E’ 0

_.
I,

=
[}
2
= e
L
o
N

o
=
TAHE mcrowelldl £&%9 4 A2E /102 &



,q] 2

2L

ged "rlabyia, 37 ColA 142 B9tk o

r_lﬂ

A dk2- Al 7 2|
o HRPo) H@ 2razadg Avgeay & =38
Ao HAF ZAE ?rihﬂ‘_ 10% bovine serum albumn{BSA)
Sz AL (%8 B4 ColA naEglct

A

G

ahall-streptavidin S8 A =

Soimonella T Z0|84% 150 mbl NaCle] £33 100 mM
phosphate #3Ed0ik2-89 pH 70022 438 F dimethy]
sulfexide(DMSO)] &89 20u] & zhdxsel SMCCE 4 ¢
oA 4417k Bob preP oy BAEHAG DY SMCCE
Sephadex G-13 A azvzaddd 98] AAHNE, o3&
olgfel o] ZUHA streptavidin} BLE FEWS »"]-ﬁt}.
Streptaviding 2435 &, o ddllde 5
edaminetetraacetic acid”b 52 yhEgale] —EHE]EE-E gz

= a6 e SPDPE} L‘?'—011 1A Feh wbe-E Sl

I BA Al sulthydryl 2715 4997 g8 DTTES
100 mM)2 #5 Eadale] Friate] 37 Teold 243F B9 oA
fHeazid 2are) Al9ES Sephadex G-15 ZEE ol§3}9]
AAHG B 5y ey wsEd 2 B9 swepav-

idng 2 & 87 130 BEE ERENE
ot FEe E'Jﬂﬂ streplavicin A2 AA=
*Z-( <2 cmi® Sephacdex G-100 A %UXIO cm)

HHE S o Edte] FAEn H2EEE |
mlLE 2 ] ZF lgan AR F gz 25 2ns F
FBS2 A% o} & 1 mb/Al KE597 10 mLel 22
& 50 mM acelate #58<(pH 3 &
do] 5 ml -F-24d & TA FBSE -5:” -GN E ALEEET

fr&d ol PAEE Bradord 247380 o3 40D,
A SDS-PAGERY

:uiﬁ"
Q
=
3
=3
[w]
=
5

agarose
g olFo=m 4

i

<]
ul

(:j
= o
il
Rt
ES
ol
P
]
]

BSA-bolin0] 2A &t NG membrane A=

BSAE 150 mM Nalle]l £%% 100 mM phosphate 534
dipH 7o fdste] TeletEn A gesdd 282
NHS-LC-biotn2 408l 2& Frjslel @24 243 F9

greatgll melm mhd s ziake]l NHS-LO-hiotnd F413%
size exclusion ZRuEIHHES o)Ly AL A E
2%l NC membrancd 5% (v/v) glutara]dehvde oo
9oo] 1470 ¥4 WEA2 o RolesE 184 59 A

7l &

eir] 27 oA HEH mewhraned Y% =9 Tﬁol})ﬂ A
#3 BSL‘; biotin F3AE #H7ME T ooha) A zsigc) felR
£ PBSdl -£dF 1% BSAE el 1417 5ok AldHE

i, 'L% A7)%= 0.1 M Tns-HCl €35 (pH 784 @71 &
gt zgelAl AARNG TN F4F3E membrane

PBSE 39 A28 & 57| FolA diEgsezq 2HH9g

NC memhrane A AZa2 24
A A80] 20 AT NC membraned 37457
He o2 2719 F045 8 Tl ] 7t
brane$ Adzie] A & ¢
25, 10 pg/ml)d Yol AZF FA-NRP FEHAE 5HEAA
Z BSA-hwtine] TAHFE membranee] FHE dot-blotter(2E

12 pm)s ZEE mem-

DH o?ﬂlr tLoi B ,(H A

H:l

Korean [ Biotechnnl Bioeng. Vol 14, No. 1

Bio-Dot, % well, lo-Rad A} 51509 4 well el 100 L 4
kgt o ,‘; 22 synnge pumplE 9 KDSZ10, kd-Sciencetific
}onlEE o] £3d bloter 3Tl REE B44A o 5L
o] 3}, —‘?— membranes #AWel 71ZE<Ee] g HRP E4&
<o g8 SaaEE AR, PIEEdE 200 kL
AR L9 (25 mg/mLiE 200 pL Ccballsh Mikel &89
29), g 335 pL HO. £9i3%) £ 10 mL 50 mM
acetate §HEL-A(pH 5000 3HsEky “*];LE]OM. SBNTE
Aekalsla) gld], dAlE 1 membraned) oA E 23V E AL
dhe] EAELT 2 ofu)R] A 'M”r‘i% f%/%‘ Z222D
Archive programs, Advanced American Biotechnology, 7<)
o) B-5lal W)l vjEEke HREAY optical densilyE A
E]C’*ﬂ =g 28R o] Ba|-sireptavidin LS S5
&2 g FA-HRP T894 Shell A ] i)

-

P

s -

-Jrﬂi ot ple

THAER
el x] o o] o] T2 Enz EAE RSA-
biolin 28 A0-2 mg/mLIE 43 HF27)9 NC membrane
(12 pmy e 7ele w3zt 271 T dot-blottere] 2=
4t} NC membranc o] 2AFE BSA-botn 7= EHE’F
ARzde ] 6 ¥™FEe 3H-HRP FEA05
FEA0-10 pg/mly T T
2ol A 1A FRE EAEl o)
] 54g 2195 bloerd] 7}5he] SeolAgr Fo) 71
ANgoza ZAe] "F%‘E] L] A FuAle] AXFRE 47
2 Fxel 3A-HRP F2A(0.01-1 wg/ml)
sk A -slreptavidn %"—‘%Al]([) 2 ge/ml) 223
{bpg/mlyE Eibebe] uhEAZl & gelrinr U3 e
L)

fo/mLig 8 -streptavichn
MNEG pg/ml)E £ 4

=
=

M 9%
uhi

ot olr

B HAEzA fdA] Az"e d5E A8E7 4,
1 mg/mL BSA-botine} 2AFE 12 pm NC membranes
dot— blatter] #2892, 05 pg/mL YA-BRP £344 ¢
1 pg/ml &A-strepavidin £54 Dz o2 2w A
S20-40 me/ml Salmonelln thompsonyd E@slo 147k
Eob yheaFl o ol b]otter ’}}91 membranes]] 7Fske] )
dlael Fusk el 2F AR ﬁct‘iﬁ}"ﬂ cfgk Al
S22 FEEt Membrane )‘ik_i‘ﬂ Z#=E HRPERE] Eiv
$o) Zef) 24 FEIHHR AFZ a7E gke) 7o)

o]
optical density® HFAZ F FEEHFAL et

dEw T iy = 5 - L'
rel gald £ glon o)gky UBAEE PAY ¢ 9%
2 A5 Weg olBdle] EAAade melEdtt Ny
FHE dbilor w& SYERPRE Qg 2ALHA
TAHE FAF o] £ AS AGNSe o) A YRS
-3 AEA vEw ¥4 37]EIT gha| e atel 7t
HrHa) ozl 2484 2% 2 AR Mlepitepe)7l ¥
g Ao ez e gygR ﬂx?vi](palampe)oﬂ o &



Mok, R. -S., Bacterial whole cell detection system

Wl =] ARoln, olg L& WAL nAHY I
FH(22Y 4% 2YTA 93
sl Ao1ge e Axs) gol 2gd 2719 ¥
Gz TAE N e SAE A B

$ %) 93 4T BHUAEY Ade

o
ajr
-

-

iz
ol o

i
R
[

S R d

e oft oM b g
= e

i o

find

b

g

H1

r;r

B C
0,

AL o8 AL LA ]i&—;ﬁ}ﬂo}
IRy dhe BT S A 9 3
F8gezH: bioun-streplavidin §H& O]‘Q)

]._ o]% g.]-g 1'54-%__]_0\_]-21 5343'101 tjré = a]-;xu_:
4 (HRP) _fﬂll _i' 7159 strepravidin®} zZHzh
T, 848 E HEAEL Xﬂ AE(F B4

el
A
ol
el

JLJ-"
1 R

2
l
=

>

e m[u J‘i 2

I,

— _(}_

e ye 2
n}

i o
_nh'
z
¥ o
],..

ok

R R I

i

q

s, b fop i
ot

H)or el ‘ﬂ'"°—*1?’ilbl-(1?1gure , 9%
HAHE #1s] BSA-botin £A7F 243898 NC membrane
el o

2]
& dot-blotterell FAtele 3, 7F well i+g- Egals 71E
FoAF 237 2928 S hiotin-slreptavidin ¥H-Sof] &
& A ZE ;:3”:‘.0}?1 ghm o] “]HJ%—-E-E—% E R k)
22 At e 2E), U}XIUL UHE S - REd
membraned blotterel A #ue] T4 272 ADABY Tt
Hhghgeo iy 44" GANEE SAGoz QAEAE
&) EAg BASYEM

WoAFo N dEAe] AAY S thompsond 2E 242
dz o dyetglin oowei Selebl dAsnE A
¥ BEgZE 9Ale AMESke] HRP 282 streptanidingh2] d
A FHAs gYd F oolEs PAEEeR olgd HEREAA
Lo ozl 2 Sl 2 etd 2ASS Al E)

i}i‘"‘ﬂ% : E}: T gzte] vhelg HRP 30-3H17-20) %
a]wal #a—ol 2 &4 l.iﬂ_%c'l e ez d#xl BRP

[5] '
aF ] penodate *}P—‘}*Woﬂ & A4 aldehyde HHE-7)
E HAEA e amino 25 AP0 EN FEAE T4
Btaldl, o]st 22 3 g s g

/ Detection \

EEREIEL e

antibody
Capture ‘@ -HRP conjugate
antibody,
-streptavidin

conjugate

Analyte
{microorganism}

— OL X

"+ NC Cellulose membrane
with immobilized

\ BSA-biotin conjugate /

85
H& wHEEFES S -mercaptoethanclo] HizE #@LExA
goll 4] SDS-PAGE #4& gdadrtligure 2 W8EGE

o] 3+ PAGE #A&R(Figure 2M)E 34 oulé&= HRPY %

AAR) WES 2o g4 $Xez FEL =7} 24y AL

9% & % 2 "3”‘3‘ ERo) BAT HA=
301-

046 #la
?;glv

Il
human IgG-HRP % ﬂ Flgure 2008} nluata) 8 &3
it Ao ey,

A L e ESE o oS s [RPY 37 23E0
21 o™ (Figure 2M #HE) o] 2HEL FHA Fl-gA whe
& st £2 nEaRal & Bavizs) Se)ilg
A5 :’-?l]u}“_‘i F@Ag #91& #19 size exclusion EE
FFE2 7 A RE 0T (Figure 3). ZEdA G35 o 1Y
Eo 3l F dd P E(Bradtord £4)2 249 A3 £
23] 39 mL4 8 ml Alolelld of2] 709 pealcEo] H4EY
Lol g e Hdd gagd £ S 24z
AaEE AZE o2 1 AgRAd o8 g mEEe]
8 A-LE pEatdn) duad oka) nled 34 29 ¢
ao 28 A% BolA = g £F Col

sz r, ¥ 717 awA A 3

ok c]o} FL 3
(MW 200K)7F 2% og%E] ul 71 &3]3 #2024
# a2z v=d ke gk (MW 155K)7E e REEE
HoR FHHY ofAUoz HEJMEe FI 40 27}
2gte ks AR Se) fEEE doR «3gd,

A4 22 A-E e x3d wA-HRP FiAle At sl
A uing FYgoE ATUAYs ZAYE Sz HdM

1o a &l 5

olEE vhel T A WPl 7]
ol dste] REFHE 'T‘ﬁ?i‘i}fxﬂf‘] A o AE), 2 oA g
|

$&
O

u

Tt

\ Vacuum separation /

Figure 1 Construction of an immuno-analytical svstern for micrchial cells based on membrane filtration. Two different antr-
body conjugates, chenucally linked to HRP and streptaviding wore reacted wilh the analyte n a Houid phase {left). The reaction

mixture was then transferred into wells of a dot-blotler wath biotin immoblized-NC membrane and, upon vacuum filiration of
the solution, the antigen-antibody complexes were captured on the surfaces via iotin-sireptavidin reaction (right;.



86

HRP Ab C Purified

208K»

116K% ", .
g7K ™= - v
gag = .-

55K ™

Figure 2. SDS-PAGE analyses of antibody-HRP conjugates
under non-reducing conditions. M. the conjugate {Co) be-
tween anlibody {Ab) and HRP, C: a commercially purchased
goat anti-human IgG-HRP conjugate, and Purified. a punfied
pool of the conjugate (M) by means ot size exclusion chro-
matography and stored tn the presence of BSA.

018 r 3
—=— Bradford I NPL N Y

¥ i
mv= (Cell ELISA "

Elution volume [mL]
Figure 3 Size exclusion chromatography of antibody-HRP
conjugation mixture by using a Biogel ASM gel column.
Each fraction eluted (rom the colurmn wers analyzed by using
Bradford assay for total protein (detected al the absorbance
of 850 nm, A630} and cell ELISA for conjugates (monitored
al AdaD).
J # chromatogram -dol4f oS3EH 2&
244 g5y i E2ANLY 7o
Az} BY] EFEL AzdAfez MAsign 24y

F 4 CelA stk 2 B

i
2
[

i
1o,

rulo L.

S At

#3 BSA && HAH
Url 7—-57.;(.][ ELZ 0:”;—01—7[ f{oﬂ u[ﬁh SDS-FAGEE

oil o% 12 mlrh‘ Jer e

zﬂ Hylow BSBL— AM ﬂh%gl HHL vjuge
A F=271 oF 5% Heg i

foex

£
ol
ik

s iy F |

Korean [ Biotechno!l, Bioeng., Vol 14, No. 1

2Ae) FYARE U4 A4 FET 7 g9y
FBYe Wy ¥ AT 5 Qb FEE 2ol Ao
A=A, A% 293 J15A9 aFe] T # nokd

sHlE shadelr) f18), w9 streptavidin 24 42 amino
Fol SMCC3% SPDPell ofs] Z+7} AZd 4 maleimidy]
2 sulfhydry] 9872 HEH AT ols) o] B4EE F
BEEL A3 NSEHYn T FEE 28] 8 ArE
st o] wlEg SDS-PAGEC 93| E—A*E]‘"’*E}(Figure 4}

W=(Figure 41\/[)— z+
Ab, streptavidit SAYE 2!

ol
WE 4Bz ARE B35, FWA Coel BYE AL Fe
2

T Y T L

DIO
o
Ty

t fo
i
i
e

2

— O 3
P S
g+ 9

192 23 oibg-2dE5s A28 Hoz vjeldr).

A g FEAE AR B3 kSRS 4B &
AEE DL BAZL £Ho P AAsE FHe AU
{Thgure 5, 9% A EBA3 =2 diaminobiotine] 27 z}g
agarcse L o] 43 spreptavidin A3 AEolETan) uhy
of os) ulwkg-g aAzE 74 AL of #Ad 2la
2 AAg Z48¢ By oldh-d sreptavidn® F A -strep-
tavidin =2 o= Balzr)d 7‘]ii = Sephadex G-

100 A 3= G}EJEH\’] uc}tﬂo] | s w=aEgin), ol #e od
gl 5ol Sephadex G—IO[] g8 #L
& 2 4He daminobiotin-agarose 28 AEogd gdF

=2
o
i
L
S
)
M
=8
rﬂ
ui‘.i
rLﬂo
okl
oti
ol
3
EL
L
[t}
ofo
12
4
AR
lo

g
=
_LHE

foRE S F i o et e

Azel g & gid A eHBradiord &4
Ea9 3748 pealc a7 & fzﬂE}(FIgUJ
A= diammebotin® A EEEEA] ¢n W
peak a o] = oz & o
pH #Ed & £&29 Ed F =¥
Sephadex G-100 2 Rzl@slg z7s
(peal b)Y D¥HE sireptavidins S5
4 SDS-PAGE 2477% 27, o228 ol
#H T3HA7E # £al=o] peak ah b el Zzh £3g
BHA = A tHFigure 4, Punfied), peak ¢ Wl ory=e 2

¥
e
e
)

R

o

o
i H

o %
~

c

=

]*D

[ECe
o |

AN
24 |

fr o
Qj..tmo
2 %
R

= o
N

=
o
mi
-3
=
T
I,
olo
o

A
o

02
9, o

Purified
Q1
Ab SA M a b

-uﬁ

L]

05K

mi - Co
- Ab

-4 SA

aTK
84K

Yyvy

35K

[agure 4. Non-reducing SDS-FPAGE of anlibody-streptavidin
conjugates. The muxture aller reaction (M) contained the
conjugatss as well as Lhe Lwo reactants, antihody (Ab) and
streptavidin (SA). By using chromatography (refer to Fig. 51,
the conjugates (Co m lane b, Punfied) were separated [rom
the unreacted components (see lang a).



Mek, R. -3., Bacterial whole cell deleclion system B7

/ Reaction mixture \
v

Diaminobiot in-agarose 03 _|_ b ~~— Bradford
affinity chromatography ’

A 650

unreacted
streplavidin

Conjugate,
Onjugale, i_)" Unreacted antibody

Sephadex (G-100
gel chromatography

— > Unreacted

streptavidin

Elunen volume [mL]
\Amibody—streptavidin conjugate’ /

Figure 5 Purilication processes designed for separating antibody-sireptawdin conjugates from unreacled commonents (lett)
and the result by using them combined m a single chromarographic procedure (ight)

W Fo] ¥AAA kgeh AAT FUAe) OB PAGE B4 pe ATale ANE AU 99 vlaz a8 A3
2R 2V E(Figure 4, Punified, lane b), atge] ¥ wx w3 AFeHe NC membranes A& wels] HEE mem
Bl 2 Aaele] AtEFE £EF oF BS%oltie. 4 WeEe 7 hrane< 3 AXg FHoEE A7 Foldh 37 % Az
2 2AGe 34 F 22 2 S8F sweptavidn® 57 ok epjzl A4 ZUE AVzE gudg ) a3
Zrzh 19 2¢] F9AE 8w ez FHPEG = Qi) (24)
ojs} o] HaE FHA W FAL] F AEe} g wHS SN~ Zu]FAe] AT NC membrane2 ZAF7)
A3 streptaviding biotinell djgk F2Eg-4E Alglstd oA Fed the ATZ7E 2E membraneEgd UALE W ol
AH7 eke AE) WA rTZ Wi o ukgade] Eadage] FREAHFigure 6). oE Y8 9% T2 7
REZAE T AT 4 Tae B QA A ANHY AF N2S YA-HRP FUAE $EAZ T biowne] 1Y
T outehA SEAY ¥ 05 BFE EEY AcE Add. ¥ membraned £éle] AT THAR o BH FEF
HRPEZSE 28258 ghdz tiTigure §, Celis) 2 AR
UM ST Dol ELM A AR ), AF3717¢ 92d 28 membranc(0.45 pmet § pm)
AF ZAYAL o8P PAAT HAA2E 4SS T & ALE A% F AL Fas 983 gol Tud <ing

= J272 NC membrane FEHe] £4a}& AZ~Z8k Wdnsty=z
bioun EXEol o3 FA"EHFigure | #=). 53], ¥ F§4 e AlFar] g

Bl wrael wrgsv] el2g 3t

Hel o
#ete Aoz vkt i, 12 em
0

!

a3l -HRP# ha-streptavidin® Zhzh Ao 2hla TEd) Hao membranes AMREHAE wAlo] A vehgA g FeR vg
e I A0y ¥EFHe] §REA B A5 SAUgE o] Ha-2%H ALARA7 25 membraned FIEd «A
(ZHstaees Hoirt AsE & U EE"TS_, kg e H sow )WPEIE} TR A Ao HEE AT £ ou
RAEde] ¥ AE22M(Salmonelle, 1-5 xm 37|, (23)) A% B3 A9 membraned] EFel wAlglel @] ey ghat
Adskr] wWEd M=o EaE s 911,:-2— biolin TAZHRAZ o2 2 (Figure 6, Neg) 4 _wa of o3t W54 Fi4E WAL
# AlEEE membrane?] Aw27|7 mEEojer ol a2 g Qo). W] Fall-streptavidn FEAS F7bsHe 4]
2 E e BNz d¢ 4 Y25y Hezas 2 719 membrane?] AEF=27lel #A|Sle] BF o] gEgd
Helnat 24 @ whie dgE 72 BEld Z2la gEd W L2 2 (Fgure 6, Pos.) membrane 4% ol EWelAdY bictin-
FE0] AP ereptaVIdm grgol flal AHEEAH L] EHa] TP %7’1‘
2% FE8 membrane HFET) @ EFHFAHL o £ F Ziejglz Ao I ofg 2 ANEd 2HEA |
A AR A biolin 2AFHEAR AHEHE membraned] gm NC membrane2 2RE]8] A5urAe oz Hgd3 ]
HEgAAN wel SAngErl wad = sldh Membrane A Ego]| a8 HE ¢+ o2 olF piotin ZLHIRAZ M
Fof AxH7] Bog #FHE A4 o 24T wiy B4 st

Ae AE 2 A Baéln W B2 Heg 43 2AZY BSA-hotin BE | BSA-biolm £YA7t 148
A ﬁ"“a‘E]Oi dadrde] yolaial . wE, 7 Ao H membrane ZHA Z4EHS FH02 d4E AESA
ApAA 2 AL wgdAe 285 2% 19He] FiEy gHelo] WEAstA S hiotin-streptavidin ¥H3-% o[ L5te] EH
ET frdo “HT waag Hug IHFLe] Aagch olg At A=t tHFigwe 1 #2) 2 $HF42 dhgy A



stE ZAEH biotin Yeg FEA M strepravidin 550 8]
Hstn® o] F Wyl fig Eﬂﬂ A2 3HE 8l
AohTigwre 7). 94 w5 #A-streptavidn T2 E A&

3 AL whaE A3 membrane°ﬂ 775" BSA-hiotin

5% 4"] 27l g Weela] o W] b ste] FrlelAT
A% YE7F et 1 mg/ml oY 28 dAE F7hEA &
= "‘C’fr_ velgeng o gZZ Hzzyoz H=EIET
olgh ZHe AlFWE A e TA-sireptavidin FEAY FEd
gl o 7ﬂbl°] FApEtein] e onn WG e dig
Cells (ug/mL)
10 5 Neg. Pos.
L] L L
0.45 [
—~ o & L |
g
=
&
& — - L}
o | 8
% Y, .
X ’ e
B
o
>, _
12 L ol
-
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