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Functional reorganization of excitable cell culture system for screening

novel fluorescent probes in NIR-IIt

Ryoto Tomo™, Takashi Jin™*, Yasutomo Nomura***

The second near-infrared window ranged between 900 and 1400 nm, namely NIR-II,

has advantages for deep tissue imaging with extrinsic fluorophores due to lacking

autofluorescence, low light absorption, and reduced scattering. Most of the proposed

probes were used for labeling with antibodies.

As a new application, we plan to monitor

electrical activity in a living tissue noninvasively using membrane potential dye with

NIR-II fluorescence.

So we need the excitable cell culture system to screen candidates of

such dyes. C2C12 skeletal myoblasts were morphologically differentiated to myotubes

under the optimal conditions, and the electrical stimulation-induced contraction of the

myotubes was monitored optically.
membrane potential dyes in NIR-II.

This myotube system would permit screening
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Fig.1

A: Phase contrast image of C2C12 myoblasts in the confluent culture.

Morphological differentiation of C2C12 from myoblasts to myotubes.

B: C2C12 myotubes after 21 days

under the culture with a differentiation-induced medium. Scale bar shows 200 pm. C: Angular histogram of

ellipses fitted to cellular contours in A (see tex?).
half-width (APH) of the histograms. *p<0.05.

22 EBRFEN

C2C12 DR 720k % EmHNZFEHN T 5 72D1c, 7
ST aYTo D B D T OOMEEE MAEAICERIRL, M
MDAt 2GS %2 20 fEt L R0 WG L.
Imaged % AW CTHIB2EE ZfE{L L THilL OS2 58
LTz, ZOWEBIK LTHMA T 4 v T 4 T &2ITW,
HEHEMOABESHOE AN TAILE. T v a
T U LN &SRS LW 2R s MiiEm A L
TS MICELm LR Wi ia~ak3 52 & &
ERINIRHTT D200 A 7T LD — 2 % Aflig
T#| - 72 {8 APH (amplitude per half-width) Z 55 L,
tREZIT -T2,

C2C12 OIBREM 7253k % & I T3 5 72D, #
REFRAT & [RIERICNIAR 2GR A Fidk L7z, BRAEIRIZ L V35
FE& ST UG & S B 72912, Imaged % V> TULHE
HBNOLIZ region of interest (ROD & 5% E L, & O N-15) 8
ORIGEALDOWRERFNT — 2 Z WG L=, Tz B
WL, 7—Ux AT ML — 7 JE R 5 A IE JE 3
L.

D: The histogram of B. E: Time course of the amplitude per
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Fig.2 Contractile activity obtained by the electrical
preconditioning. A: Phase contrast image of C2C12
myotubes after the preconditioning. Scale bar shows
50 um. B: Fourier spectra of time-course of average
intensity (insertion) observed from ROI (dotted line
area in A). Horizontal and vertical scale bars show a
time (1 second) and an intensity (0.1 au), respectively.
The preconditioning was an electrical stimulation for
The pulse width and
amplitude were 4 ms and £40 V, respectively.

2 hrs with 1 Hz biphasic pulses.
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Fig.3 Effect of stimulation frequency on contractile
activity. A: Fourier spectra of intensity fluctuation
(insertion) on 3 Hz stimulation. Horizontal and
vertical scale bars show a time (1 second) and an
intensity (0.2 au), respectively. B: 6 Hz. C:
Summary from 1 to 10 Hz. Dotted line shows the

regression line (y = 0.99 x + 0.11, r2 = 0.9997)
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Fig.4 Dependency of pulse duration on contractile
activity in C2C12 myotubes.
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