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I. Title
U-Farm Sensing Systems for the Safety of Agricultural Foods

II. Purpose and necessity of research and development

The amount of antibiotics used in livestock and fishing industry of korea is the world’s highest,
and this is a social problem which affects national health seriously. For reducing antibiotics use,
it needs to restrict the abuse of antibiotics. In order to contribute to a national health and
safety, we set the goal at building a sensing system of antibiotics, which makes antibiotics
detection a more easily and quickly. In this project, we intend to develop the new sensing
technology for specific detection of antibiotics and to prepare proto—type sensor for point of care
detection of antibiotics at an animal farmhouse.

III. Content and scope of research and development

1) Development of the sensing technology for measuring and monitoring of agricultural pesticides
and antibiotics.

2) Development of new sensing technology of the harmful chemicals in pesticides and antibiotics.
- Biochemical approach: Development of low molecular weight compound having strong and
specific bonding force to harmful ingredient by using affinity selection of phase display and
error prone PCR system.
- Electrochemical approach: Measurement of electrochemical signal for active functional group
of harmful chemical compound and deduction of results of primary screening guide sensing
data.
- Nanochemical approach: Conjugation of specific ligands on the surface of magnetic
nanoparticles, analysis of electric or fluorescent properties of antibiotics after
enrichment/seperation with external magnetic field, and development of high sensitive portable
sensing technology for detection of antibiotics.

IV. Result of research and development
Our research group deducted seperation and detection of antibiotics of agricultural food through
biochemical, electrochemical, and nanochemical approach as well as increment of detection limit of
specific target molecules through seperation, purification, detection, and enrichment. Also, our
point of care detector was used in the animal farmhouse; it is possible to detect low molecular
welght compound including antibiotics.

V. Utilizing plan of results of research and development

The proto—type detector prepared from our project can be potable and easy compared with the
existing antibiotics detector. We expect that varous antibiotics can be detected if other antibiotics
used in the farmhouse were studied and that the proto-type detector can be commercializable if
financial supports are existed from the government or related companies.

If our results are utilized, the contribution for national healthy and safety includes following
benefits as described below; 1) Imporoving confidence about agricultural food through real-time
detection, improving national healthy, and contributing to accelerate export and competitiveness of
domestic agricultural products. 2) Reduction of costs of agricultural pesticides and antibiotics. 3)
Generating profits from acquisition of patents about real-time detection of agricultural pesticides
and antibiotics and exportation of the new sensing technology. 4) Minimizing the social costs
from anxiety about safety of agricultural food through development of monitoring technique of
agricultural hamful chemicals, and futhermore building the monitoring system for importation of
foreign agricultural food.
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44 Biotin-4-fluorescein (indicatior) WO
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MGNC/PAAC] © & dAE 34T & A Ho ¢ 2 AwA I3
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Ag : SRl ae el g, 2009

TEd A @A AHEEH

S Ad glof =L = | A= | 299
= Al =
/\3—)\1}—1_5) 39,821,515 | 3,045,510 | 2,150,318 | 1,690,879 | 1,324,205 547,850
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o MeRA(Meat Rapid Antibiotic) Test
- S5 e ALY AuA IFFEE HES 8] Geobacillus stearothermophilus

| =]
B
- AFgHEPH 2 1] o] A|EE 64+05 °Coll A 2]Geobacillus stearothermophilus A3 %+
A ZEF At AuAE Ads v v R Eo] 9l waA G
pH A AIA ] EAoll el Mt AGdA7F S8 HT).

N

¢

i ifulix| # 40 Geobacillus stearothermophilus 1 Wol 2XCla3 8 25 Pk
X7 EAE ClART BORE AYY ‘
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WE 5E7 AEolM WAE ol FHE YD KA 64 °CollM 2087} F-H Bich,
A28 200 LR Wirt
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64 \CE YUE Y7ol WE F0f 2x} Wi, 64;02!3#1?}305?) WY R, pH X|A|H2| 4 HapE
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YU AR 52 s YNNI 28E SF 4E
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- Lateral flow immunochromatographic assay (LFIA) & lateral flow testi= thin
layer chromatography <} immune recognition reaction®] ZA3¥ 3t solid-phase

immunoassay =, medical diagnosis, home testing,
detection of various environmental and agricultural contaminationsol] A E} W o

ujshe] bkt WE I @A 7%,
-, AdE, R, dds JEE, B4

point of care testing, 1]l

- F dugAst B FRASRE AT QAR 3
A% wEot 7] MRl B 4F ¥ES ¥ Bast U odF ofz o|Fe
F @8 GFE w¥el nudn

AA
- D. Knopp¥} co-workerst AU YPAte] FyH=YAE £
S22 9 aflatoxin B2 54 =g =39S Biustdo

anti-aflatoxin _ || " /

chitosan nanogold 1 antibody 1o k!
i g O — )

3 F0203

test line flow dircetion
(BSA-AFB,;) backing sheet

[ control line
(enti-mouse [gﬁ}

'.. e maegnelic nun?goid mi_n-mp?:ere
»  conjugated anti-aflatoxin antibody

(a) The fabrication process of the synthesized MnGMs, (b) the schematic illustration

of the immunodipstick(left) and read out(right), and (c) principle of the detection

method.
- M. Gao®} co-workersi= AAAYU=UAE SHAIAA A&To=ZH LFIAE ©] 83+

52 &9 9+ paraoxon methylS 1.7 ng/mL 7}A] A3 4= JQupal H a3kt
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Q
Fes04@PEG-COOH W Ht‘. Fe40, Aggregatss
2

B F 7

%+ Antibody <+ 1 Coating antigen " : Secondary antibody = Analyte

Absorbent pad —
NC membrane — | ¢ Iline
T line
Conjugate pad —g)
Sample pad  — i + Invalid

Schematic Drawings for the Preparation of Fe3 04 Agregates (Upper Panel), LFIA
Principle Based on Fe3 04 Particles and Their Aggregates (Middle Panel), and the
Structure of a LFIA Strip Together with the Illustrations for Detecting Results (Lower
Panel)

o Phage display

- WA fide] He EBEES AU or HEE] S 2 BT dYAoR
A3t receptors FHEoF gttt HEEaLA st =49 TR W Gk
e Ak e A aRAd ol AR sitEe] 2 X Ao 7HE g
AZre = 9= MElF  receptors antibody©]th. Antibody: =& MEIA wFof
theFst Lokl Al 7HE Eol o] 8§ AN B AA sHHa vk FolETE 54
targeto]l W3 antibodyE selectiondst= U= ©2 A7t w=go] AW ET TS
antibody = Aol &4@s] & Heolw, oAzt <tFAd ToE QE AMEEH
oel A$7F At Antibody A AA T v A @ H]§o] Hc}, o]t

AQ
antibody®] TS H A antibodye] A AZFHELIwre =z o] FojZ  antibody
fragmentE w2l AbEelels wEEo] thHelA AlxHo] gkop 7 F shyrt viE
single chain variable fragment (scFv)%dl, scFviz antibody®] heavy chain¥} light
chain®] A AFH 7 peptide linker® AZAH F+ZE 7FA 2 A}t o83k scFvs
antibody®] AEAS AEHE FASIHALE, Z77F Fa = HwFd bAstE

Aol vk R WAl = Aikd 5 Stk ARSI H=o] phage displayE



I 574 3ol Mgy oz A= scFveE 493 wE Az ol g4A Ag9E 4
7] wjiel thide] §8F F7F Atk dE Eof, oW FHAdAME HEHAEA
fluoroquinolone AE &AA ] dutdow A= scFv, &2 1 0T =
enrofloxacin®l| ¥+ 23 3stE= scFveES HuF 41 w4 dojd 4= 91t} Phage
displayE ©]&3tttd o2 Alde] gdAA tal= 1o ASstE scFvE dojd
4 91S Aolt}. Phage displayel €3+ scFv selection”] %S 18 1] x}A3] A7) 5 o
21t} Selection®] A #}AS panningoldtii® FE1 o]S A= WA scFv FAA}
grol B e g7} grEojop sty WEI/ ol T¥PS 7FA scFv fEA7 247
WreH g e 3ol £ @A S codingdhe AR 1Al AFIEo] vk 2 H o
A7 vbH ] e oAl oA S wW AZbe] scFve dtElg e ukA| o] 39
s Fog =y "tk oA AEstaA st B Y-S dubd e
Abgete= plateo]  ASEAI7IAL o] 9ol scFv  geolBElg & ZZ st

HeeaxE Ya dAAL FH, 7 g izt 2ol £ scFve washing
o webs AEo]l gl scFve 9ukE ]l
=S|

ol

x2, off

H T .
13t washingS 58] dojdith ojgdA e whe e ovx thgto]

Yol ZTEZAF)3l o]F helper phageE F714 o R Yolw 23 vy g Q1A 7}
gt o2 Yo Hrh olE A Oéoiﬂii Hl 5ol Aoz A3}sl= scFva
gAs] AANF7] A3l A M=d A8S A= o gt HFHo=E
doldll scFvie Wi of ELISAE &3 antlgenTJrS’J AgsdEs HAFsta, o7|A
AZE TR scFve SPROIY ITC £< 238 71302 bindings 918 & 24
dst= Aol o] &stAl drt olHd AMELR VESs oH ATE E3 A &3,
EX gAAo g Aer oz AgstE scFve ATH oz dojya o] g3 & otk

{ 3
% ;
E amp!lhcagu: ;ev antibody

Panning
surface immobilised antigen
During in witro selection, the panning
conditions (e.g. pH, temperature Selection of phage
=

competitors, co-factors...) can be displayed antibody
controlled fragments -

(2-3 cycles) coinfection with
helperphage
T ) pmduchnn of monuclonal
i a scFvs
Q =

Removal of non and unspecific Lent eeessensnngy,
binders by washing under % » - =
controlled conditions ® .
elution of antibody phage o r

and reinfection of E. coli

OO

identification of monoclonal  recloning in different
binders by ELISA antibody formats
or fusion proteins

Phage display®ll ¢]3%F antibody selection
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o multi walled carbon nanotubes® 3XWHo| F2% glassy carbon H=FS  ©]83}4
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