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Tubular membrane protein’s ion permeation function is available for biomedical
applications such as cell stimulation devices. However, when considering that those
proteins stimulate the multiple cells in parallel, it is not easy to evaluate each function to
the cell at the same time by electrical measurements. Therefore, we propose the use of ion
sensor to evaluate the protein’s electrical properties on the basis of its fluorescence images.
In this study, we introduced target proteins into an artificial lipid bilayer membrane where
the ion concentration gradient exists. Then, we observe fluorescence images and record
electrical properties of the membrane.
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Table 1. Contents and concentration.
Concentration
Contents
Solution-1 Solution-2

NaCl 20mM 100mM
KCl 980mM 900mM
HEPES 10mM 10mM
Sodium Green 1.2 M 1.2 M
a -Hemolysin 51 g/ml 51 g/ml




YA42AE~YE—
YURRIER

B2 ANLIRE HEEOIEMR T 7 i, (A)
i OFERL. (B) W& OB E). (C) W& DR
A, (D) BARNE S o R 7 B DE~ DA

A EIOFEBRTIE, FIZ Na' A A OBENCE
HL, BIREF /37 HEIZ o -Hemolysin
(Sigma-Aldrich £L), YA A2 & HiZiE
Sodium Green (Invitrogen £f:, S6900) % >
7=. 728, Sodium Green D b Y& 1% 507nm,
HOLBIZNEIL 532nm Th A7, IB 7 4
Jv A B A 7o ) ST R G s O RS B
(OLYMPUS # IMT-2) (ZTHillROT ¥ H 7
A Z (Nikon #§ COOLPIX990) % ¥ L T,

HOLERE DA LA B L 7.

BHITIE, FBARZZ 00 E L, BEMEEEOL
W14 % 2048 X 1536 pixcel, 8bit TH 7 —HxH
L, JPEG JEX T PC IZHRAF L7z, o7
B SEEEOB OB, £ &0kE O
#5200 < 200 pixcel Z8) Y H L, MATLAB @
E R A HE S (reb2gray) & W C /L — R

— VB EER TS, £ LT, TRHOmE
DAY 7 BV OREEEO % 8bit (255)
TEMLLfEEZ, W0 HL CE =KD
HEEEE L7z,

4. WF7ER R

e LIZEBEOOHEB LIEZZNEFN0OHK
OB O 2K 317, 3 OO
ENE, RIS HR L CRBERIEN T2 LT
HERB LT, K 2 OREEITIRIK 1 O 2
DO, RERFEEMZ > TEY,
Na' A 4 U BENEIK 1IN &L —
HELTWD. WK1 ORS LM EEEL
TV R WRIE OB D 2 13X RFfE Ok & &
BIZKREL R, 2O LD, AL
AR 1 DHETEPN O Na' A A L EE DS o #%
wmEEBIZERLTWEEEZLNS.

B 2R A28 LT 3 >DEE MO
IEIFE L A UEL, iEXT 7k
FARHDFES T CCD I AT IZBITSE
K7 ) A X, AT L D
DIEEEZLND.

ARIOFEBRIZBWNT, WK1 OFEE LT
TRV TlEA A U IBEOEAITAE TR,

DT DARFKOME LIRS, —
ETHHITTHD. Lizhn->T, ZOHkiE
DOFEFEE O FERIE & ARROEAE & DZEX, 4
MR FICL DAL AT ZENTE, 20
FRFERFR Y D 2 DO O MR O HER D>
LR Z & TEND DOAFRD B O HER
EHHIENTEDHEEZOND. £ T,
BROERFIC BT DG L TR WO
BEFEE D &2 2 OBEEE O BAH & ARE L
T, TOBRIZAEH SN EEEZIERY 2 DDIK
TN SE T DM IEEZTT o 72, MiE% O
BD7 T 7 %K 4R

593 min

Intensity of luminance
= £
=

=3
e

—o—Bolution-1
—e—Solution-2
—c— Solution-1(MNon-combined)

o
=3
ol

o

0 160 260 300 460 560 660
Elapsed time [minutes]

3 MEEEORMZI 1. EOBEITHA

ReZl s & O RRBR R S Lzl |

BOME LTV DA 1 () SR

2 (h) Dk

03 v=-2E-05x + 0.275
0 eee . ...
8 et sanye L e e -0 _ay
5 0.25
E oo o 00000
CEOmEEREaoe0—O 0O
g oz y=9E-05x + 0.2068
%
B 015
B
=1
£ 01
=
. Solution-1
Ozolu -
0.06 .
® Solution-2
0
0 100 200 300 400 500 800

Elapsed time [minutes]
4 AIEZOMEE ORI 2L 1

HizizENnZEh oz — kL Lz
LR LTz, Z ORI BLIRHE 1 O OB E
O EFHZT TR, IR 2 OURR OEEED
B BRI, ZHTEWRIESZ VX7



NEAINTZZ Lo TC, BEARIIHES
7o Na' A AU DERT H L&) FREE —ET
5. LEN-T, ZORRITRE 2 )6 IRik
1~& Na'A AU DBIEHL L TN D 2 & AR
LTWBEERA.

5. ERFERCE
(BFgEfFeE . WFFE o3 K ONEEEARF TR 12
TR

UEsEamsa) G2 1)

1. Yoshikazu Ishii, Tohru Yagi and Michiko
Sugawara, Evaluation Method for Ion
Transport via Nanopores: Toward a
Neural Stimulation Electrode Using
Membrane Protein, Proc. of 2011
Biomedical Engineering International
Conference (BMEiCON 2011), 82-85, 2011.

(&EHA)

2. BB, B TR, e T, iR Rk,
BEH I, K %, @ fH 700 i s E)
HlEF X OB E I M 7285 A~ D~
A7 a R — VR FIEORES, BERT
S CREE T E - v AT AR, 131,
4, 833-839, 2011. (&EHH)

¥R Grsih)

L REES, mAREZE, K & ERIKE
VAV RAT/A NS o RAY: ) b 0 BV A a4
7o A A b e EEn 5 ik O e,
B 24 FEERFREIEHR S AT LEFKR
&, hATRY (F4%) , 20124£9 A 5 H.

2. IREEE, BAEZE, K &, EREX
YRTEDA A R D HO
A AV &AW EME, 8551 B HA
BRE TR RE, mEERES#ES (|
) , 201245 H 12 H.

ML, mAKE, AKX B, ERE
BRI EDA A R )T D
A A v IO R
PG, WRCERER - TR,
O RS () , 201243 H 20 H.

4. Yoshikazu Ishii, Tohru Yagi and Michiko
Sugawara, Evaluation Method for Ion
Transport via Nanopores: Toward a
Neural Stimulation Electrode Using
Membrane Protein, Proc. of 2011
Biomedical Engineering International
Conference (BMEiCON 2011), Chiang Mai,
Thailand, 201241 H 31 H.

5. T E#LE, Benjamin Knecht, /\K &, &
JFR T, R ALER | X 2 A SE S O AT,
B IHHEE I Es, LR F
(i) , 2010411 H 18 H.

(£ Dfth)
TR L

http://www. io. mei. titech. ac. jp/

6. WFIERR

(D) WFFe RS

J\AR % (YAGI TOHRU)
HOR TEERT: - RKPEPLIGHEE TP segt -
%

FEE & B 90291096

(2) WFFEs5 4
L

(3) HEEHF TR
L



