THE HONG KONG
POLYTECHNIC UNIVERSITY

TR T K&

RV EMENRREMRAMEF—"

Fast Biosensor for Detection of Harmful Substance in Food
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Badan-labeled biosensor in water.
Left: no antibiotics added; right:
penicillin G added, which shows
an increase in intensity
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Fluorescein-labeled biosensor in
water. Left: no antibiotics added;
right: penicillin G added, which
shows a prominent increase in
fluorescence intensity

Concern about traces of beta-lactam antibiotics (e.g. penicillins
and cephalosporins) in food and in the environment is spurring
the search for simple, specific, sensitive, and rapid methods of
detection. We have designed a biosensor for detecting antibiotics
based on enzymes (beta-lactamases) secreted by pathogenic bacteria
to destroy antibiotics. The biosensor works on the principle of gross
conformational changes in the enzyme when it ‘sees’ antibiotic
substrate. We attached an environment-sensitive fluorescent
molecule to a flexible loop close to the enzyme’s active site. When
the enzyme binds a beta-lactam antibiotic, the loop moves, changing
the environment of the probe and causing the probe to fluoresce
strongly. Our technology allows the fine-tuning of fluorescence color
from the biosensor for different purposes. The sensor responds to
beta-lactam antibiotics and beta-lactamase inhibitors. It can detect
penicillin G at nanomolar levels. It can also be used for screening

enzyme inhibitors and hence finds its application in drug screening.

Principal Investigator
Prof. K. Y. Wong
Department of Applied Biology & Chemical Technology
Contact Details

Institute for Entrepreneurship

Tel: (852) 3400 2929  Fax: (852) 2333 2410

BHFBERELER  10/401,867 (32E), PCTON 2004000253 (B = F| & {EIE47)

%EE 118 &b

[FRE] &R EYERES

TE: AEAHEE10 nM SARKFR N E
iR - DHBRIE

R B-ABRIMAEERR B -NBLIRINEREIEEER

AAE [SREE | &E BRI R % E
AN

THEEHENEESR
(R

BEG

R iR

o WMARMERIZFN L-ABRMER
BN RFARMTAEMERNDERRE
BEETERNME

WASREIRBREFNERNNE  BZ
BR R M FLES R A B

AR B -ABIR AR
e [SRIEE | EWEEIA

BEBXERM

MMERSHEMAER

= PO 9 D ER

EYEREEH D FIER o
I EmEYTFHRRE)R
NIFREERN: A B8
G (A1) B AIRE N
DFEENA

Molecular model of

our biosensor. Left:
fluorescent molecule
(green) inside the enzyme
pocket; right: entering of
penicillin G (red), which
causes the fluorescent
molecule to move out.

Patent Application No: 10/401,867 (USA), PCTON 2004000253 (Patent Cooperation Treaty)
Special Features and Advantages

“turn-on” fluorescent biosensor

sensitive: can detect antibiotic concentration as low as 10 nM in water
rapid and easy to operate

specific to b-lactam antibiotics and b-lactamase inhibitors

can be adapted to “high-throughput” screening, i.e. detection of
large number of samples at the same time, thus reducing time,
cost and manpower

* no expensive machines are required

e low production cost

Applications

e Detection of b-lactam antibiotics in food and in the environment.

e To test whether milk or other dairy products are containing trace
levels of antibiotics in order to meet the FDA requirement.

To test the antibiotic level during the processes for making yogurt
(thick fermented liquor made from milk). If the antibiotic level is
too high, bacteria cannot grow and yogurt cannot be produced.
To detect antibiotics in blood samples

For high-throughput drug screening to discover new antibiotic
components (enzyme inhibitors)

Gold Award, the 5th China International Invention Expo (September 2004)
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