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Capillary Electrophoresis System using Biological Reaction of Single Cell as a Sensor Probe
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We have constructed a capillary electrophoresis (CES) system using living cells as the sensor tip of CES to

monitor the change of cellar environment. In the present system, yeast cell stained with fluorescence dye was

applied as the sensor cell. Fluorescence intensity of the probe cell changes according to the change of cellar

environment. To confirm the performance of the proposed CES system, the pollutant (Hg™) and the

biological substance (acetylcholine) were applied. Fluorescence intensity of Rhodaminel23 (membrane

potential sensitive dye for mitochondria), decreased gradually due to effect of the potlutant, while that of

Fluo-3 (calcium sensitive dye) increased.

Key Words: capillary electrophoresis, fluorescence microscope, single cell biosensor, environmental monitor

1. LB

EMIIEE BRI R LTE )., SEr o O
S LTEBEGICES L, TIRRPVWEIRERI T, FIZIL,
HUEGICIWE L DETAZER LTINS L T WD
N, SHIET I VBN o~ BB ETD 20D F XY
BRI UATO2o0ORFERETHBRFTE2IILER
U DThb, TAE. DL REROFE > L FILEH
L. EmoBrn - AEROBEEL ML L) L RAL

Az BV, MREARORREEL AL S ¢, Mk
DRITISEYBEBEOELZBLCE=ITHILE
Hig: LT3, 22C, ¥¥EF ) —Fa2—TOHIENL
Ea s gl AN, BEXKENC X o TRERELSET,
HHOBEE L7, —fRicF YT —ERiKBE AV
T E v BE L. REBIC L VIEERELRINT 28R
& Tbh T ahs, AFFETIIMiaE > —7u-7
Y LT, REERTILEME AR TE R VPRE T %,

2. ERERE
AFETHVFYET ) —ERKBEEORKN T
Fig.1 \SRTe ¥ ¥ E9 ) —1d, WE 25, mHME 150 m D
BRAEF v ¥I)—Fa—7 (V—IAHFAL LTV R) 2
HL7 ¥vE5)—2E%310mme L. ¥Y¥7Y-H
\MEL % & ANy 7 7 (0.01M PBS, pH7.3) 2 AT %,
Fv €Y —HICA D AAZZHIRIZ, VW OPN BRI
ELTEEEND, #OBIFLET ) —O—ImE/NY 7710,
A REEEICANRT, ASEREELAA, BRER
TKV R EII0Y %o BIEFIMNC & o T, REREHAF Y ET Y
—WkNy 7 T RERABE L, MlERIET 5.
ZECAV MY LT, R 5. m OBSEEFEAL
oo MIE9IE 37CT 12BRI A > F 2 ~N— b L72gk, B RHE
KEETREBETo 1

Image Intensifier CCD

v

(Fluorescence)

Computer
Excitati '
e i;ﬁ;}, Band Pass Filter
Microscope

Dichroic Mirror

Capillary
<4 Sample
Solution

Fluorescence Image

{nside of Capillary
Fig.1 Capillary Electrophoresis System
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Fig.2 Change of fluorescence intensity of
single-cell-combined Rhodamine123

2 MBS TRERERR

(DOER, L BEHEWEIC L - THROBLRE S
BICHETH2OPHE SN, L LIOBERET, £ &
AR OIBE TR . ISR LAERERES o2 L0T
HAHURESSH S, £ I, FEMIIEE BIRMIC BB 5308
&% DAPI 12 & » THIRRO R 2 RA, MO 2 HET
BEBREIT o720

9", FUBEHE I He v A BE% 5 FBETINT 5, =
T, MlEAT 5 R He? o &6 SR a, KICHRENEHUEIC
DAPI 5K Ny 77 % AN, BEY 10 7HENT 5, &
PICE D, ¥y ¥ —RICDAPI Al 8 b, Z0RmE
T 30 FHIRE TS 2 & CHRORELTRA/H, Mg
BEINLD oI, Lo THRIZEZ TV LWH T LR
Do, D, (DOEERFIIESHEOE- L
DTHBI Db,
Q) ABFEHYEORE

BRI oERE LT, SHENDEERNT 2 EB%
Fol EEENYEICL > TRHB S MR, iR
By LEEIENT A LA bh o T, #ITHL
YO LEAETHD Fluod THEZREL, MELFHHML
TBOANT T ABREOELERRL I L TEBIERYE
FREL LG LR AERTHW ARENWRIIT &
FAN2) U ThHE, SHEBRLEZBHREELTGL, 7EFL
I PKERPCRAF L CHEETIE, ¥ EF )-8
ARBERTHRRTVHER, B SHEPIIVAS T TS
FXELAEPOPIIEINLLOTHY, BEEL TR
AEREUEFBVI L EPETONS, Figd AT FY
FALRBWIEBOBBEO LT EFALIY) VERE
—HWEL L, ORTOHHBEOEILERLLOTH S,
COMBEPODRAL I, TEFAIY L ENMALIEIC
L DMRAS ALY LBEFERTAI L bR E, £oT
TEFAaY UHABRBEEHET A L0 b, FITE
Bk v ¥ oY —BRIKBIEE CERYITV. —EEOMK
PRIBE T CREMEL TS ¢ BB R, Figd
RTESC, TRFAIY VAMATSEE., BEHmENS—
BRIC b RT2 Z LR s sz, L L, BT ARE
BHIRAR O S SELEREECHASATVWAR LW E

t =4.0[min)

t= 0.0[min]

.

Fluorescence Intensity [A.U.]

Fig.3 Change of fluorescence intensity of the cells after

stimulation by Acetyicholine (N=5)
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Fig.4 Change of fluorescence intensity of Fluo-3 in a single
cell stimulated by Acetylcholine
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Fig.5 Change of fluorescence mtensity of Fluo-3 in a single
cell stimulated "oy'f1g”
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