The Japan Society for Analytical Chemistry

BUNSEKI KAGAKU Vol. 44, No. 10, pp. 871-874 (1995) 871

J — b

7 REBR-aEERCEFALE-75ECTTZ

XY ULFFFOEBETILERAIE

TR AT,

il B *

FIC OV T OHRE

RAH B

(1995 ££ 5 H 22 A&AY)
(1995 4F 6 B 30 ATEKT)

1 #&

Y5 IV By 3HEERATORLETRISLEER KIS
B<EE5L, VF75y (BkFEDE Y I By: RF),
79EVE/ X7 VAF N (FMN), 798V T77=v
VX7 LAFF (FAD) E0OMELEYNH 5. HIC
EEATOFEMALEETH S FAD 3EEE, THL¥—
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FAD OJEITERICIE, e, BAEErH 5. It
BREIBREO7 Yy 2E L, TEHM1E2~30 uM
TH5H. #HFEIE §nM~2 uM ERHREEELE O,

HEFEHADBE OB EZRET 512D ORIYESBETH
5. X, €53V B, L& EMER T 27201
WBoruw b 774 —EFHA0VALRERLES. hs
R D HESH X HPLC E2 R U 2 &4 85, R
EYOEATEG, ERERRE, E8EYE, BEREED
MERS SV, &0 ERE CEBRREOIITEDEHED
EEFhTna.

FEELE, 7TICVEETHB-TI/ BAFY
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BXYLZBEIFE L, BAS 100W (Bioanalytical Systems,
Inc., West Lafayette, USA) Z{FEM Uz, BHERIL 3 E
BARE L, SBEBICIIB-ELIRER (Ag/AgCl),
XMRIZ X H AR, FRERICIEENEASEREZ HL

7o, BERBUCKOFEBOREIE ZERME GRREELH) F
TITV, BEKEEORITZRNT 25°C ZHV 7.
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bL-a-T T =Y, BELAKSEA RIS
muwiMawﬁhFMN@%%m%%,Rn1y7\/
BA*Y 85—+ (AO), p-7T I /EBAXF V¥ —¥T R
¥4 & (AOAPO) i Sigma 8% R L 2. Z Dfth
DRI, TNTHRSEFERL .
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AO AR FEMHOIC 1 ED FAD ##5, H,O &
Oy DTFEHETIKBNWT p-T I/ B%E 24 F VEBICE#R
U, BREKIGICHES>T NHs & H)0, 24K T 5. £
U7z HoOp WEBREETHY, Z20BBHBRRISIELITO
£HITB D,

HyOp —= 2H '+ Oy + 2¢™ (1)

H,0, OEBREZAIET 5 EBEOFEHILOES VDS
S0, BRICHVAZTNI: FAD BLPRIEAEEE 72
5. .

EBHAW X, 10ml A 275 2321 92mM V) v BREE
BHEWRKW 5ml 28V, 2V 52mMo-T I = 10
ul 20, 6.6X107°U 7 AERE 0.1 ml %1% 1244,
MBI UTHESED FAD 21, V) VEMBEEHBKT
IEREIZ 10ml & U7z,

3 MREBEE

3.1 BEEKROBELCE

ERMEE UTIE Au, Pt, PARU T Ty ¥Y—A—
RY (GC) Ex2FHWI. GC BMOBE, BB LkHE
ORY ) KBEETRERR NS -1, —F, &
BEMRDEFE, HyOy OEILETE &, MK ORI
FOBEPRS>NZDT, GC EME LB LU TEROHE
EWRBTHS. 20z, BIEBEMNBOLD Au BT
Pt AV, ¥4 ) v I KNI ETT A (CV) % &
D, BEU. Fig. 11X, AuBMIZL2 CV TH,
—600, —200, +100 B +500mV 2, #hFht—
IHHENS. BT, BBIEKROGHBERTHS +500
mV(a) ROBEHBERTH 2 —600mV (b) KHEBL
1299,

(a) 1%3 B EBHRIG A DIT ISR,
HyOp —= 2H" 4+ Og + 2¢~ (2)
(b) CTHEBRRISELUTDO LS IZ55.
0, + 2H;0 + 4~ —= 40OH ™ (3)

—%, Pt B REAWIZES (Fig. 2, BGBRER
+300mV 5 +400mV F TOEWEMBERICD -
THHls iz, X, AuBHBRZHAVWZEEEERZY, Pt
BMRTOD CV B ZBEBRROFEZIFTVZT L
DT, BEILAKFEOREICIE Pt BEZEAVSES 2H#
LTWa. BIEEMIEL, +600mV us. Ag/AgCl & U,

3+2 FROBROBEIEE
52pM pL-a-7 7 =V 2 & 22mM Y ¥ BREHBR
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Fig. 1 Red/ox behavior of HyOp (0~7.06 uM)
using Au electrode in 22 mM phosphate buffer (pH
8.3) v

Scan rate: 50 mV s~
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Fig. 2 Red/ox behavior of HyOp (0~7.06 uM)

using Pt electrode in 22 mM phosphate buffer (pH
8.3)
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(pH 8.3) Wiz, AO (hUEEH) ZHML, £OHWR
R U7, 20 CV % Fig. 3 IORY. ATBEEEMN
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Fig. 3 CVs of blank and holoenzyme in 22 mM
phosphate buffer (pH 8.3) with 5.2 uM br-a-alanine

Scan rate: 50 mV s~}

Table 1 Temperature dependence of enzymatic
activity of p-amino acid oxidase holoen-

zyme

Temp/°C 30 40 50 AOAPO

—588 —17.1 —3.61 —

(—2.97)

Current/
107'°A

Basic electrolyte: 22 mM phosphate buffer (pH 8.3)
containing 5.2 uM pL-r-alanine

RIFEERRET U 7. RIGIRBELISMERTR & Bl —&M4 ¢fT
STz, BRAFAIEOERE LT, RISHA 30 71,
+600 mV X B F 5 EBMEREAIL (chronoamperom-
etry) ZTable 1 IKCFE & ¥ /2. RIGEED 30°C » 5
40°C ~& ERT B E, BREILKRE S HENUBRERE
MHEAL, BT 50°C 1272 5 S BB{LKFEELED L,
BREELBILTWBZESSr S, DEkY, KIG
BEE 40°C PERETH Y, UHBRIORETITYIZ L
VN AR '

34 FAD BN & 3 7 RBEFZEOEME & BHEGE
FAD OGOz oI 7T RBR DA uBRIEORIGZE
FIA LT FAD 2BH U7z, 66%X107* 2= v b (U)
AOAPO & 52uM pL-a-7 7 = ¥ # & LB T FAD
EHRML, ZORIED CV Z£{L% Fig. 4 KR L1z
FAD 2572 WIBE, 7THABREILJEEZRS T, £K)
MTHHZBBEAKZEIERL LN (+200mV » 5

k 873
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Fig. 4 CVs of apoenzyme and FAD-bound apoen-
zyme in 22 mM phosphate buffer (pH 8.3) with 5.2
uM bpL-a-alanine

Scan rate: 50 mV s~ !

Table 2 Effect of analogous compounds on electro-

signal
Analogue Cll(l)r—r%tx/ Response, %
FAD —0.67 100
Apoenzyme no activity -
FMN no activity - —
RF no activity —
FAD+FMN —1.54 229.9
FAD+RF —0.49 73.1

Basic electrolyte: phosphate buffer (pH 8.3) con-
taining 5.2 puM and 6.6X107*U
AOAPO. Concentration of each analogous com-
pound: 4.2 uM. Temp.: 25°C

DL-&t-alanine

+900 mV O#EHFETRILBEBRIBHA I hsV). —F,
FAD 2309 5 &, TARERISEERMICKIS UEER
EMEPEETAEEDIC, BRtkBEERT S, /o
T, FAD ORI L0 7T RABRVFUBRICERIN,
R U BRI AKED +600mV 2B 5E{LER %
BRI 52 &0 HRBEERNIC FAD 2RH 4 5 2 & A5AJEE
R A

35 H®BE

FAD BEZ(LICH I BILEROISEERLZH N, B
KT ABE U, RBROSIIHEBEROBINC LD
ESICRRTHOT, —ERMBICETRILL. ko
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2:3 DIEHTHRANIERFHETT, 7u/7rRuit kb
J—BEIC kD +600mV I BT B BEILAKEORBILE
MEBEOMICIRIFSEMRENR >N, ZoRER X
Y=421+181X TEIN5B. 22T, ¥ IB(LEE
(nA), X ¥ FAD & (uM) <& Y, HBEFZHK (R)
i, 0.9999 TH 1.

36 FAD BiftULAYMOHRFICLIHE

HERNTIE, ¥F IV By lEA#RS FAD & UTHE
U, FMN XX RF & UTIRIEEAEFEELZWL. FAD
CREEMICEE U LA B, XEiFEs e s s
DESILFE Y 7T VADEEIZ DO W THRET U7z, Table
21X 4.2uM D FMN KO RF % FAD b D IZ 7K
BERBBICHRIMU 72 & & OBBILKROBSILEIGE £
FLEDIHDTHB. Table 2 5355 E 51T, FAD
DD YIZ RF, FMN 2R U THBHEISE IBR S
Nz, RIZ, T b FAD L&Y% FAD & 3HF
FETREBTOEBISEEZF /2. FAD & FMN, X
FAD & RF 22 hZhER (42uM) $20%, 20
YT FNVE FAD OADOBELEEBUTESERTEREL
7z. FAD & RF " HEF U KRBT, BRISE X
73.1% L0, HEVEESHSE, RBEHRELLN
2045, FAD & FMN ZHEFEI S/ & &, IGEIE FAD
BRoLzxD 2 U LOBRMEL -7z, ZOHREKIE,

Vol. 44 (1995)

FMN BT IE2<RH5N1 T, FAD WHET S & 21T
DHERLENT.. INHsDHRZICELTIE, SBOBEE
BTdhb.

P ED#ERD» 5, 7RBEHFK-FAD OMHEERZFAT
B EICEVEMFENICERS FAD 28T 5 &0
T&ER. X, KEREI7Uw b9 7 4 -2 L5588
B2 U< FAD OEBNHEETH 5. HhEad:, HHESE
DREREE LB U T, BERLFERREEIC KV EBED/N
Bk, BREL, SEPAEEE LD CEDPRBIHN
fz. TREBROKENL, BRRALOZHOEEMEKICD
WTERERE R THS.
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Electrochemical bioassay using apoenzyme-flavin-adenine dinucleotide interac-

tion for the detection of flavin-adenine dinucleotide.

Atsunori HiraTsuka, Mikio

Kawasakl and Kiyoshi Hasese (Division of Material Science, Graduate School of En-
vironmental Earth Science, Hokkaido University, Sapporo, Hokkaido 060)
We employed the commercially available D-amino acid oxidase (MW=38000 g/mol)

which requires one flavin-adenine dinucleotide (FAD) as a cofactor of activation.

It can

enzymatically catalyze the oxidation of D-amino acid to 2-oxoacid in the presence of HoO
and Og. In addition, this enzyme produces NH3z and HyO5 during enzymatic reactions.
This cofactor is essential for the activation of the apoenzyme. The enzyme is reactivated
and the active enzyme produces electroactive HoOo and NHs when the cofactor is
attached to the specific site of the apoenzyme. Therefore we prepared appropriate
amounts of apoenzyme and DL-t-alanine in buffer solution (pH 8.30). HyO; was pro-
duced by the enzymatic process in response to the addition of FAD. Then the concen-
tration of FAD was estimated from the electrochemical signal of HyO5 at +600 mV wvs.
Ag/AgCl. This configuration discriminated between different concentrations of analyte
in the range 0.84~4.2 uM.
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