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A System to Recognize Microorganisms Using SPR Biosensor
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Al DAl & AL wolstel 19024, Wood(1902)E WAL 3" AR E Algsld A&3Y
HE Y AF, HFF 2H9EYAA oFE FL& wWsgs AP od,

Fano(1941)+ ©] &“}o] surface plasma waves$}t ##Eo] Y& oj&2H o2 vy

1990\ ) Zwk, FHx9 fiber optic SPR sensor’} XE 1% Q1 (Jorgenson®} Yee, 1993),
1990'd % 4lo]| heterodyne phase measurement®} interferometry(Nelson 5, 1996)o) 7}% 3+
phase modulated SPR sensor7} 2705 QA tH(A U4 Liedberg 5, 1995, Homola %).

SPR sensor instrumentation?] ¥4 -2 SPR sensorZ ol &3t £33, 334 aga A
B8 @48 AFH2E 2AY F e tsHE A FFANRAY 53, 1990 Biacore
International ABell 9|3 EAIHAT 2 48 SPR vpolAlME AEEE & Fofd
A S BA HYem, thd3) Biacore e 4] WAL @23 angular modulation %
219l Kretschmann geometryol 7123 dA+4€ SPR #FAE /%39 biomolecular
interaction Kinetic analysis, affinity measurements, screening and concentration assays &
o] Aol SPR ulo] Al 7]&o] o] 8E = gtk (Ligler® Rowe Taitt, 2002).

+ BTHENLATA N2YFHATY
 BTHENLATY YERAATY

— 200 —-



IBIS system(British Windsor Scientific Ltd, UK), SPR-670 % SPR-CELLIA
system(Nippon Laser and Electronics Laboratory, Japan), SPR system(Johnson &
Johnson Clinical Diagnostics, UK), Spreeta SPR sensor(Texas Instruments Inc., USA) &
ol SPR AME 7Idstg e, 3 SPR sensord /W 53¢ HE3A 9 A, dFA
2 A 288, AgAaARY 2%3 Fd 2HE ¥Fu dthLiglers Rowe Taitt,
2002).

a8y, HI7A G8std SPR Al2¥e Agddx EA8o=2 FEHE FHoJAY
AlB7F frEste AR §58 AA Alzdoez FTAH Qo] dFdM Ful&oz2 F43
Zllle AAdslx] Eg gd™E 7Exa Yol 243 SPR sensor?l SpreetaZ #83% SPR
gto] @AM e AL AFE {58 A Aladoz AFEHAY] W] P Alxgo] Fu)
sojof dtof FA7t H4E B obe} MM MMt SHEFAAM o]FojA FAHA
05~1 hro} A8H98g A AN & FE377F e dds /HHn
(Meeusen %, 2001).
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SPR Hle] 2 MM & Texas Instrument(USA)olA #|2z® SPR AA (A E%: Spreeta)s &
3k MRl BT FAE nFsE PPoz AUk SPR MM FAL 840
nme HAF =AM LEDolx, 128 Ao X Erol 9= o ol(photodiode array)’} BHA}
3 2F 802 FaEY Qo

N3 #FAE “0" & "K” antigenic serotype(YVS1001, Accurate Chemical & Scientific
Corp., Westbury, USA)E AH&3}% 2.1, thiolated antibody coupling 71®¥ el €3} SPR Al
A Bde nAFHAJG, FAe nAHEE F90] thiol 71(-SH)® chemisorptiondts A&
& o]g3lq o]lFojAHY. &, WA EE3} 712 3HA (thiolation cross-linker)o] <3l -SH
718 =Y F SPR A9l F99 chemisorptionAl A FAE nASsAT AT 34
1A 7 FARA FHLE 29 19 YRS
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Surface cleaning

Immersion in 1.2M NaOH solution for 5 min and wash-out with dH:O
!

Immersion in 1.2M HCI solution for 5 min and wash-out with dH2O
}

Immersion in ¢-HCl solution for 1 min and wash-out with dH20

Antibody immobilization

Antibody solution (3 zL, 0.5 mg/mL / 20 mM Na-acetate buffer, 0.15 M
NaCl, pH 7.5)

l

Reaction with thiolation cross-linker for 1 hr
. sulfosuccinimidyl 6-[3-(2-pyridyldithio)propionamidolhexanoate
(sulfo-LC-SPDP)

!
Mix with dithiothreitol (DTT, 0.1 M Na-acetate buffer, pH 45, 22L)
l
Reaction for 30 min
l
Spread in sensor surface
!

Drying in room temperature

Fig. 1 Procedure of E. coli antibody immobilization.
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A(RS-2320), =E% AFH, ¥4 Foz THAHAKIY 2 F=2). 53, & AFIAE
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Fig. 2 Schematic diagram of a SPR biosensing system: @
SPR biosensor; @ height-and-angle-adjustable arm; @
sample liquid; @ height-adjustable platform; ® dark room;
® RS-232C; @ A/D converter; laptop computer.
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SPR wlolo 4y Al2dd WF 428 e A% 49 YAHA P A48
AT (straint KFRI 272, ATCC 25922) #ZAEFNLATAY FF2YoA Y wo}
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Fig. 3 A SPR curve obtained by detection of E. coli.
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ently using
retical test data for a
ignal.

:’Use the Options/Hardwar:

jmenu item to switch the
['SPR Input Device' to the
‘lappropriate sensor.

Fig. 4 Measuring unit of a SPR biosensor with respect to time
during ligand-analyte binding.
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Fig. 5 SPR biosensor response to E. coli detection.
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U SPR AlMel) A& nAQsstd 3T AES ste A9 AN HAESHLE 933 &

&8hE ASE YER
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Table 1 Reuse of the SPR biosensors immobilized with an E. coli antibody
(concentration of E. coli: 10° CFU/mL)

Reuse after spray cleaning with 1.2M NaOH

Assay number Refractive index ARIY ?i;ti‘l’g 2:21?;;
1 1.358263 0.025263 100 100
2 1.333681 0.000681 98.19 2.70
3 1.333418 0.000418 98.17 1.65

Reuse after stagnant cleaning with 10 mM NaOH for 2 min.

Assay number Refractive index 4RI lzijgvf I:izsvze
1 1.357801 0.024801 100 100
2 1.343619 0.010619 98.96 4282
3 1.333352 0.000352 98.20 1.42

Notes: " 4RI = (Refractive index of a sample from the SPR biosensor)
~ (Refractive index of pure water from a SPR sensor with clean surface: 1.333000)
? Relative scale 1 = Refractive index at an arbitrary use / Refractive index at the first use
¥ Relative scale 2 = 4RI at an arbitrary use / 4RI at the first use

4. 8¢ 2 48

th st vio] 2 AlA FellAl SPR wio] AN & Solda HEdA FHAA EelHo] v
2 Jeg HrHL Yo B d7E AR HES AT Fi4 SPR Hloj A4 Al=H
ALE A 712472 £PHAT F, B3 AL 7HE AFEstq AMEEA
25 v dFoE HAAd SZAZANAY A AHE wAEE A& T AN
SRZAN ™S FHI}LA YT F8 ATFEAHRE 8.3 g 2o

D 93 a FA 2A3tE SPR wo] LA E o] &3ty AT £48 SAHsE d 28
HE A7 3~58 02 ey
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3) 10°~10° CFU/mL #zt2] 4%, 005 $o43dA 22H02 §o8 A5 &9
Ao

4) e FA5AH3E F3 SPR vo]LAXNE AR F AAEIIE 283 Ao
A=At 2z, AH8E SPR A s BW A FAE nAstd AAEE 5 it
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