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Feasibility Study on the Use of Liposomes for
Detecting Food-borne Pathogenic Bacteria

Myunghee Kim*, Wang June Kim, Weon-Sun Shin, Dong-Hwa Shon and Seong Kwan Cha

Korea Food Research Institute

Abstract

Feasibility tests on using liposomes for detecting food-borne pathogenic bacteria were studied with E. coli
O157:H7 as a model analyte. Immunoliposomes, whose surface was conjugated with anti-E. coli O157:H7 IgG
and which encapsulated the marker dye, sulforhodamine B, were used for the detection label. Among the
feasibility tests, the first test was to use a test-strip on which antibodies to anti-E. coli O157:H7 IgG were
immobilized. In this format, immunoliposomes that did not bind to E. coli O157:H7 in sample were captured
and then exhibited a visible signal which was inversely related with the number of E. coli O157:H7 in sample.
The second test was a direct liposome assay followed by immunomagnetic separation. In this format,
immunoliposomes which were bound to E. coli O157:H7 were lysed with detergent and produced a signal which
was proportionally related with the number of E. coli 0157:H7 in sample. The results from both formats indicate
that liposomes can be utilized as a detection label.
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coli O157T:H7-& A O Z test-stripS o
& A A FFEE SY3le F TR B W

A

o=

Dipalmitoy! phosphatidylcholine(DPPC), dipalmitoyl pho-
sphatidylethanolamine(DPPE), dipalmitoy! phosphatidylglycerol
(DPPG) + Avanti Polar Lipids(Alabaster, AL, USA)Z £

213199}, Cholesterol, triethylamine, chloroform, methanol,
isopropyl ether, casein, polyvinylpyrrolione, Sephadex G50-
150, Sepharose CL-4B, Octyl-8-D- glucopyraniside(OG),
trizma base, bovine serum albumin(BSA), Tween 20&=
Sigma(St. Louis, MO, USA)=Z%H sulforhodamine B(SRB)+=
Molecular Probes(Eugene, OR, USA)E HE FUs3

0.2, 0.4, 3 yme| 79 3A7]E Zt+= polycarbonate syringe
filters'= Poretics(Livermore, CA, USA), nitrocellulose mem-
branes¥= Sartorius(Goettingen, Germany)el|A] 78ttt E
coli 015717 Wit &A= Kirkegaard & Perry Labora-
tories(Gaithersburg, MD, USA)ellA YAV FmaAH =4t
7FEA A AT N-Succinimidyl  S-acetylthioacetate
(SATA), N-[kappa-Maleimidoundecanoyloxy]-sulfosuccinimide
ester(sulfo-KMUS), hydroxylamine hydrochloridex= Pierce
(Rockford, IL, USA), Trypticase Soy Broth(TSB), Sorbitol
MacConKey Agar(SMAC)+= Difco Laboratories(Detroit, MI,
USA)IA FU3kATE E coli O157T:H7(ATCC 43895)=
American Type Culture Collection(ATCC, Rockville, MD,
USA)e 25EH TAs3TH

Dynabeads anti-£. coli O157 immunomagnetic beads(IMB),
magnetic particle concentrator(MPC)< Dynal Inc. (Lake
Success, NY, USA)ol|lA F43H43

H} &4

[=] [=]

2] Z&& reverse-phase evaporation W'H(Siebert et al,
1993; Szoka et al., 1980)2 ¥ & sl thaa} o] FAdalqirh

DPPE-ATA g4

DPPE 5 mg¥} SATA 3.5 mgg whg Zgkxde] ¥x |
mL 9] chloroformo] ¢l triethylamine 8-24(0.7%, v/v)& 7}
8 A 7k ofef 45T 9] e FxoM 1 b 259 A

ZA3tAA Zth 289 A7l &, 0.5 mLe| 0.7% tricthy-
lamine €M% THA| B3 45T 2 2 1 31 WA gk
Platform shaker® &7 20 ¥+ <314 mukach
Chloroform 2 mLE 718} 3A 2] A2 20718 45 C oA
triethylamineS #| A3t} o|& F Wl ¢ vrE3ic) <F 0.1
mL2] DPPE-ATA7} QoA = of7]e] 1 mLe
chloroform-& 7}3ic).

2|xZE9 M

DPPC 29.6 mg, DPPG 3 mg, cholesterol 15.8 mg= ¥h$-
EZ#}~F9) Y&t} Chloroform 3 mL$} methanol 0.5 mLE
718 45C g A AAE =Rtk o] A A EE
0.5 mL2] DPPE-ATAE 7}3+c}. Isopropyl ether 3 mL& 7}
B % AdAg 2 Atk Ad Y] E Eaas
45C e FFo| Y1 AL 7k~ oo | B 255
He)eeh. 150 mM SRB £ 2 mLE B4 7kx okl
2gsh Azawial AW Bl 7HaTh 47189 45T
oAlA Fda AF L2 AAGE A 2 mLe] 150
mM SRB 891% 743w | B3 289 A2 dek o)
P14 17 2w BEdE H1L0E AAD BY
ol 9 a7 285t A2sh BEE Wk A 7}
A & 7 3719 polycarbonate syringe filterS 5 mL2]
ZZ 2~ syringeo] 7% =7] 3, 04, 0.2 ymTA =2 A3
F 2259 S FHAIIYE BHE AL Sephadex G-50-150
columno] FZA]A SRB7} THE E|xF EIvtE Ho}
0.15 M NaCl-& Z83}= 0.02 M trizma base(0.02 M TBS),
pH 7.0, $ZFHoz FAT]

Maleimide-derivatized 1gG2| &AM

3} E coli O157:H7 1gG %L 1 mM EDTAS} 0.01%
NaN;7} =o0}9lE 0.05 M potassium phosphate 259l (pH
7.8)2.8 BA13lc) Sulfo-KMUS 2 mgg 0.1 mLe] DMSO-]
=<1t} Sulfo-KMUS §-91-& F2g IgG &4 =t 2~
3 AIZE B Aol A BhgAIZITh ¥-E9E 0.15 M NaCl&
¥3F8l= 0.02 M potassium phosphate $+Z<l(pH 7.0)C.2

2|Z= SH groups2| Deprotection

DPPE-ATA ] &0 0.5 M hydroxylamine hydrochloride
< 10:19] Bl &(vv)E 713 T 187N, 7128 B33 2
217t FRE A oA whEAIZIT.
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SH-tagged liposomesE- 0.5 M KILPOsE A3k pH 7.0
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4T ALHT §A 1843 BU HEAT. weo] <)
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Immunomagnetic separation(IMS)& 0|28t £

75 mm X 12 mm(3Fo] X ]73) A7|9] Al@¥e] IMSE ¢
3 IMB 20 uLE U3tk Al Al JRe Al@ o]
negative control24] Aid TSB 1 mL¥} A|R&EM E coli
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i 2t Aol A 130 rpme] 3 W4R wykgith of Alto|d]
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Fig. 1. Liposomes visualized under transmission electron

microscope.

Oyt Lumhlr

0~y ¥ T T T TTTT T [
01 02 04 P ? & % 10 B W A AW

Rz Momits i)

Fig. 2. Size distribution of liposome preparation.

P H
] —— S
d

S



282 P HAA FE3| A A 238 Al 35(2003)

33t 24
E. coli 0157:H7§ HAZ X253} whgA|
A EZE test-strip AollA FEFTo 2N
4 A5 E A= AolthFig 3). wehrl B4 59 Zw
= AE W a5 vl 2AE JelY Ay A
79 o¥ Fig. 49 2t

IMSE 0|28t =4

IMSE o] 83l BE 72 WXZ¥E Belghn o]l

J ]

E. coli Q157:H7

l @‘@;mmwpms

&+

SRB-encapsulated, anti-E. coli O157:H7
1gG-tagged iposomes(immunoliposomes)

Bound immunclipasomes

( Solid-phase coated
with capture entibody

Free immunoliposomes captured

Fig. 3. Principle of test-strip assay.

g

Fig. 4. A typical example of test-strip assay.
(left: absence of E. coli O157:H7, right: presence of E. coli
O157:H7)

HA &S He] 2]+ Fig
58} Zth E coli O15THT ¢4~ iAo 2 Ag & 4Ag 4
7}, 10" CFU/ML] A negative control(Z 0 CFU/mL)3} 74 5|
= 24 239 27 Yepd] Alzkele] A@gst 10°
CFU/ mL o]¢] 79 F3id 24 459 F771 vehy
£ ZoF Hol o] ¥Ro] AL = E coli OI5THIE
HA A& F UL Ao|thFig. 6). o] 2o A& Fo|

o] Algol 2= & AT, A= F xS Azt Bt
o F5E FEANZ F BATE EMsior & ofu]gith

MeAA B4 A5 Ak

1. Immunomagnetic bead surface conjugated with anti-E.coli O157 IgG.
Anti-E.coli 0157 1gG

Y
Immunomagnetic bead
by (diameter: 2.8 zm)

2. Interaction of immunomagnetic bead with E. coli O157:H7.

— E. coli O15T:H7

3. Addition of immunoliposomes.

Immunoliposome

4. Addition of detergent.

5. Measurements of fluorescence intensity(excitation= 543 nm, emission= 596 nm).

Fig. 5. Principle of direct liposome assay involving IMS.
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Fig. 6. A typical example of direct liposome assay. -
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