Theories and Applications of Chem. Eng., 2005, Vol. 11, No. 1 380

AAO(Anodic aluminum oxide) H}o] 2 FH S o] 83l B-galactosidasel] 32 H2

Qra A, 75

Ao e shshggal
(bwkim@skku.ac kr*

Optical analysis of [3-galactosidase using a AAO(Anodic aluminum oxide) biochip
Hee-Chul An, Byung-Woo Kim*

Department of Chemical Engineering, SungKyunKwan University
(bwkim@skku.ac.kr*)

A

rf

AAOE AH&3h= As Aoy 7t A uet FPHe= Ve 74 A7t
tFetA ®astEY, 71Ee] wjde 4dd & ok, £33, AAOE Y]
WA 7hekel A Ao vlE] L S8 Bolrl W oM biochip HoFlA]l SiE A

oo =1
e
o
lorw
!

=

48 WAEE Aom delA Utk S-galactosidase®] activityE AT O EN A

= 8 cdedESs A¥Her A=Y & dn

= AFNAE dx=a7]19 B34 AAOE ©]&-3 interferometric biochip®] 4§ <
ST

T2, ¥HE 753 Al vFAd AAO ¥ [B-galactosidasel] %= W Sbo| whE
A AsE ST o 2N 1| B-galactosidases H AlHl HESE 3AHE
biosensor= 9] &5 HAOo® ik, yvolrt 7]Ee WHoRE ", A &
T (MY AEEe  [-galactosidaseE HEY T AT biochipe AES
nonspecific bindingS 7FAaA17]7] 918k A S 53T,

1) &= st

F AbstE AHG HHSE ol gFon, AR oREE 0.3M S FEAS AL
ottt Al "d=0o8 Pb plated ARSIl On, 40Vl AedE s
E]— (D

A Al g7l WY 2E ddsHAl FAAI717] f18ke] chillerE ©] 831
olTd W7l WHE WATE s3I Zlon sAld FAkE vbE Al sEbE =
A5 aRHom AASHA, Ww3FTo F Hd= Alele] HHY #APe FAls
7] $138to] magnetic barg ©]-&3te] A|EHZH O E stiringstA . 12} = Abshe
AE T AEY ddAdS PRI, AA AR 2H AFo] Yl=E of=
el Tag J&5 okaL, 22 = Abste = AbsE AlRtel] whe SR S
FA7E AQag®.

2) th&7d AAO°] xW 753}

IZeto O/|Ed S8 H11d His 20055

o
Jon



Theories and Applications of Chem. Eng., 2005, Vol. 11, No. 1 381

Ao Al 3-aminopropyltrmethoxysilaneE 50mM=Z  distill water®]l ¢ acetic acidE
7bste] pHE 4.5% & ¥ 24A1%F AX&th. 1 5 AJAS 7o] MlFH st A2
A 1he AZA 71T}, vpxeto @ 115C oA 30min7t N, purgingdtoll A A=A 1t
oz A 7]F3sle A B-galactosidase2}o] Aol &
co, Korea)S CHCL;] 10mM= £3fA171 5 & 1
NEdl=S

£72¢l  prolinkerA(Proteogen
5AIZE &t AAske] Ve s}

3) [-galactosidase®] ¥4 A=

GEA AA0S] A WA AMERS ASs] e $ae 2dEw
(USB2000 spectrometer, Ocean Optics, Dunedin, USA, reflectance probe(200um optical
fiber)& Al&35lSon, FPor= A dRARTE AT

thEA el AAOXW Y] 7|53E E 3 porous layerol| 4] S-galactosidase] 5ol wh
& FgA 4del ot fringe pattern®] WIHE A slr] flste] thaE el PBS
buffer(phosphate-buffered silane)E ¢ ¥ 9 frlngeE 7102 slo] oy 7}A]
9] [-galactosidase &No] ThFS 14401] AR S W] fringeo] W= &z 3
=3

T12] 3l anti- B-galactosidase S N9 %

19 ¥ 9 fringeE 7|+ o=2 3t o8 714 &
L9 [-galactosidase & o] ThaF dlo x

XS "ol fringee] WE #F s,

:‘1'

T~

&

jih)
o
e,
Kl

1) ZA3slE B-galactosidase &% W3} wWE  Aeffective optical thickness
(mm)®] W3}E Fig. 1] YeplATh. 29N Heupeh o] whE FooA
G-galactosidase s &3t Ao 7Feds vER L St

250

200 |

-
(o))
o

thikness(nm)
3

AEffective optical

(o))
o

0 1 2 3 4 5

B-galactosidase concentration(unit . mi™")

Fig. 1. Effective optical thickness as a function of  (-galactosidase
concentration when prolinkerTMA was used as the biological binder.
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2) Prolinker™A7} 1A ¥ thaA AA0S] WA ol 7FA] FE9 G- galactos-
idase®] Aol 9] A= fringe pattern®] WSIE #Z3}a1, 0.057 5 unit
A B-galactosidase?] &= S7Fo wWE thEA] AAOSLe] G4 ZAdte] u)
& patten®] ®3tE E1E3ith. (Fig. 2)
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Fig. 2. Interference pattern and difference spectra with 05 and 5 unit 0

-galactosidase/mL ( [ : Buffer solution, llll : 0.5 and 5 unit enzyme/mL).
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