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2. CYBERTONGUE®#fif

CSIRO (the Commonwealth Scientific and Indus-
trial Research Organization) @ B & L 72 CYBER-
TONGUE®# 471, #H O IEF 1ZEN 728 iR
IZA B L, #H o GPCR OIEZIKAS, B\ ¥YE %)
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VEF—#F (BRET) 7v v A#ETH5H, Fig. 1127
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@ GPCR & —# I W 561K Renilla Luciferase 2
(RLuc2, % %t 410 nm) & 49765 61K Green
Fluorescent Protein 2 (GFP2, #kf %%, 510 nm)
T En T LI ARATEGPCR v &2 HE T
bo THIZHEE L LT Clz400a 2 ilmMY % & (KM
©), BRALERIZ X 0 EWEAE2 S 410 nm O HOG
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Fig.1 Measurement mechanism of Diacetyl by
CYBERTONGUE" technology
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Fig. 2 Producing process of GPCR sensor
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<A r7aFy Tk, £ (Clz400a) BI O
HERMEOBEEEZRML, BE 372, KIZ,
410 nm B £ 0¥ 510 nm OHGHEE %, BMT LABTEC
## o POLARstar OPTIMA 2 Cill%€ L, BRET It
REM L7, #0RLEEIE3mE L,

VoA AI VEEHROREEIX, 107 M (0.18 ng/
L), 100 M (18 ng/L), 10°* M (1.8 ug/L) B L ¥
107 M (180 ug/L) & L, 2-MIB fZ#E3E 0 & FF 1%,
1072 M (0.17ng/L), 107 M (17 ng/L), 10°M (1.7
ug/L) BEO10°M (170 ug/L) & L7z,

3.3 FAEMEORERM
RMEWE X, HERWEEFAEOEE GRE

b0 &) FEHET, 2-isobutyl-3-methoxypyrazine
(IBM), 2-isopropyl-3-methoxypyrazine (IPM), Caf-
feine, Crotamiton B & UF Trichloroanisole (TCA) ®
S5 % #E L7 (Fig. 3). HEERIREL, Theth
IpM (107 2M) BLU1nM (107°M) & L7,
4. EBRBERHSLUEE
1.1 HEERMEEREICHT IINE

GPCR + »# P8C10 # flvy, Y= A3 v &illsE
L7eBD, %Y 24+ A3 ViEEIZBT5 BRET b %
Fig.4(a) 127" ¥, F 72, P2D7 % fiv:, 2-MIB % {lll
£ L7cBE o, 2-MIB #2815 % BRET % Fig.4
(b) \ZRT o B, 79 7FD 10 "MoO7ay MI,
Y b= VOFREZRLTWwWAH, GPCR & ¥ ¥
P8C10 I2DoW T, Y4 A3 ViEE 018 ng/L LLET

TEORKE) AL, BEAKRICEETATEEDS a0 PO— VO BRETHEDFEEESZDO LN (t
i
CO on
L,
Geosmin 2-MIB
o] CHy OCH,
CHs N._OCHs ! 0
T = HsC-., Cl Cl
oL | O | [~ e
i CHy CHy i HQC) S ]
CHy
2-isobutyl-3- 2-isopropyl-3- Caffeine Crotamiton Trichloroanisole
methoxypyrazine methoxypyrazine (TCA)
(IBM) (IPM)
Fig.3 Structural formulas of Geosmin, 2-MIB and competing compounds
0.80- 0.18ng/L 0.80- .
§ 0.17ng/L .
0.75+ " TR L
> L e 0.754 \.
£ 0.70- E B I I
0.70+ =
Eo.ss- avka—)L i 11' E avra—-IL
m
0.604 \ ; 0.65+ X
L ]
0.55 T T 1 0.60 T T 1
-20 -15 -10 -5 -20 15 -10 5
log[geosmin], M log[2MIB], M
*p<0.05 (students t-test) **p<0.01 (students t-test) *p<0.05 (students t-test) *p<0.01 (students t-test)
Fig.4(a) Relationship between BRET ratio and concentration of Fig. 4(b) Relationship between BRET ratio and concentration of

Geosmin using GPCR sensor P8C10. Means are based
on 3 biological repeats. Error bars represent standard
error of the mean. —15 is a control (no odorant
present). **/* significantly different from control.

2-MIB using GPCR sensor P2D7. Means are based on 3
biological repeats. Error bars represent standard error
of the mean. —15 is a control (no odorant present). **/*
significantly different from control.
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MEIICBIT A pH<5%). ¥ 72, P2D7 122w T,
2-MIB &) 0.17 ng/L L. ETa > @ — ) ® BRET
e DENPBDO SN, INUE, YT AI VIO
TIZ P8C10, 2-MIB DWW T id P2D7 % f# 9

7V RIEEEDS 018 ng/L UL O THEIET L, W
WA RETH B Z L ZRE LT\ 5,

L2L, 018 ng/L VL Ed A E‘%?}%ELZ% L <
BRET lIZZ LA 5RO 65N T, ERmMEOMERIZIEE
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(2031 pg/L EIKIEBETH L 720, & 5 IR EE
(~0.18 ng/L) 2T BRET H & 7 ¥ B L A
MDSFRD HNLWREED D 5o S5RIE, RIEEH O
AL A A F, EAREREM E T 5 FETH S,
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4.1 %317 CTP8CI0 B LU P2D7 12D\ T, KM
B @ BRET &% LR %E, Fig.5 2R3 &
B, vElllx, 2 Fa—VOBRETHZ1ELE
EORETERLTWS, 72, P8CI0 12DV T
TVt AI Y, P2D7 2OV T I 2-MIB il 58 # 5
P TRLTW5A, PSCI0 I22W T, IPM %' 1 nM
OEf, BRET ILHEIZNT Y IRBDOLNTL 0D,
W ORMEYE D BRET =iz 1 £ET, HE

WA G2 DRIV Z SRR T E 72,

Sld, BUKE L CHEBREIK Z AV RN E o8
FHEZ2FEM L, AT S N2 E IR 3k
DFEITI FETH 5o

| TITT

Caffeine Crotamitin

mlpM m1nM

Fig.5(a) Normalized BRET ratio of competing compounds (IBM, IPM, Caffeine, Crotamiton, and TCA)
and Geosmin using GPCR sensor P8C10. Their concentrations are 1 pM and 1 nM. Means are
based on 3 biological repeats. Error bars represent standard error of the mean.
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Fig.5(b) Normalized BRET ratio of competing compounds (IBM, IPM, Caffeine, Crotamiton, and TCA)
and 2-MIB using GPCR sensor P2D7. Their concentrations are 1 pM and 1 nM. Means are based
on 3 biological repeats. Error bars represent standard error of the mean.
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CYBERTONGUE® i Z o H L, filif 7 FIHIZ £
DHEEFE CTHEESON, L2 b KEKELE
(0.00001 mg/L LLF) @ 10 47D 1 LLF ofifsgE o
ECTHERWEEMETE S, HFrLwg CRWENE
HEORFEEHED T D, BEREE HVT GPCR & » ¥
HUEL, REICEME A L 728 R, P8CL0 % fi
AT A AIUH, P2D7 D & 2-MIB 27 0.18
ng/L DL ECTHBTITRETH o 720 $ 72, 5 MO RME
W'g (IPM, IBM, Caffeine, Crotamiton 3 X U8 TCA)
DOWBLRFTMLI-E A, WTFRLHEIEICIZIZEAL
WEEBZ W EPERTE . LAL, 018
ng/L U_ETo BRET O ZEALD RO SN o 7272
W, FRMEOWRETI TRES Loz, SR, Kk
FERIORGREE P & )AL, EREOFMEZ 1T FETH
bo Tz, WKE LTHEREKEH, RKEWEOE
BH WO L AL EOMENIZ O W T LD 5T
ETH Do
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