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We examined the differentiation of mouse iPS cells by dielectrophoresis (DEP). We induced the differentiation into
osteoblasts and cardiomyocytes and confirmed differentiation by fluorescent staining. The imaginary parts of the Clausius-
Mossotti function Im [ K (@ )] of the differentiated cells were measured using electrorotation (EROT) which is a type of
DEP. Im [K (@)] of the differentiated cells were different in the stage. Furthermore, Im [K (@ )] was analyzed using a
single shell model. It was demonstrated that this EROT method enables the identification of the undifferentiated cells or the
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differentiated cells.
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Fig.1 Schematic diagram of experimental apparatus (a) and
quadruple electrode shape (b).
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Im [K(w)] #5HW$ 2720, Mo R E % #5E
L7z, Mg o mlEs s B B B ARS R 5 720, Rl
% 1 kHz 7*5 1 MHz ¥ CTZAL S & THET L7z, [nldis R
FEIZ B ET 10~30fHD 7 — & il L& L
7o, AEEOEHANE, 1 [H#E% 3~20 sec F2E Tl L 7-.
A3 58 D SR\ A X B I O AR 2 P & 32 & Tl
EmEEIZ, FHILZ. 2B, MREICIZREE &
Va— VEDFE IR B 5N THEE L7285 wtl A Y
O—A+03wth 7V 2 —AEExHHALE. =B, &
{LFEERIE AR5 iPS Ml (5532 0 day ), HPIRZEREEN] (B
#£ 5 days), HIFMAEEEL (9, 13, 17, 19 days), [
TSN (8, 12, 17days) OHETIT- 72,
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HIED 19 days D ALP Gl ff TdH 5. ALP (IR, /)
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Fig.2 Stained image of differentiated cells and undifferentiated
cells.

GFP staining of (a) culture 0 day, (b) culture 5 days.

DAPI staining of (¢) culture 0 day, (d) culture 5 days,

(e) culture 19 days of differentiated osteoblast,

(f) culture 17 days of differentiated cardiomyocyte.

ALP staining of (g) culture 0 day, (h) culture 19 days.

TnT staining of (i) culture 0 day, (j) culture 17 days.
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Fig4 Change of Im [K(w)] by differentiation.
(a) Differentiated osteoblast

(b) Differentiated cardiomyocyte
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4.4 Single-Shell model(C & 3 f&4f

SALIZE B Im [K(w)] OEWAMTISERT 2 S Oh
% 2% 728 Single-Shell model % ffivy, FHE L 7zkEH%
3 112779, Single-Shell model & IZHIE DML E = 358
EMEBE L, T OEMBEEZMFEEOE T
FAZHMZRET IV CTH L, FITETIVIE, 7ok
7T A NREHWHIBICB N CTHERS R BLART S
EHHAE SN TV 2 TR R A S S s
HILHER, MBEERMREE, Mkt vy 2
ZHSIRL, MEIFHESR, MinEERRERE, M
Falgi ¥ /8 & ZDSCHMBEIZ DWW TIEER 2 1R 7,
F 1 LS 0B ORI AR i A Flsk L
7. U ALOETE L ISR O AL L 7272
WIZEHEL LT RO T, BN L FRREEOY
YUEEAEL, BRLIKKCWETHL Y. ZHUCE)E
SHPERDPE LR E 1 OBEBZWWIES b & HITIET
L7zeHBRZ L7z —hoomlilaid, miskicsEsn
HAR O T b RS 2 B AR I 2 dp 72 5. BB PRI X
e H & OREBYIY 72 U & BAUG 5 OZBEIN RImZE L VD)
PEZ PR T D Z O S OO E S
HEEmWNEEZRL72EEBE L £72, SRIOMITHE R
SCHRME & 10~15% FEEEDRRAEZ A L7275, ZHUIFEERIC
LHMEDEONIEHTEXLHHATH L LEER L.

721  Single-Shell model f##7 (a) F3450b (b) LML
Tablel Single-Shell model analysis.

(a) Differentiated osteoblast

(b) Differentiated cardiomyocyte

—¢—Differentiated osteoblast
—B—Differentiated cardiomyocyte
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x 1073
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(a) ! J
Differen Cytoplasm Cytoplasm Cell 05
tiation relative Electric Membrane ( ) \'
days permittivity conductivity capacitance C
[ day] (-] [S/m] [ F/m’] 0 . ; o S o
0 day 94.8 5.59 x 10° 6.52 x 10" i . -
- " Differentiation days [day]
5 days 97.0 1.11 X 10 2.30 X 10°
; - s skl (52— 5 OEAL
9 days 76.6 198 X 107 6.88 % 10 BIS SLIZ £ B%/8T A= 5 OEIL
Y 1 - (a) WRELILAHESR (b) MEE SRR
13 days 70.0 1.35 X 10° 6.04 X 10 (¢) MBI v /83 & v &
17 days 67.6 1.40 X 10° 310 X 10" Fig.5 Change of each parameter by differentiation.
< 10° < 10 (a) Cytoplasm relative permittivity
19 days 526 1.37x°10 3.95 %10 (b) Cytoplasm electric conductivity
(b) (¢) Cell membrane capacitance
Differen Cytoplasm Cytoplasm Cell
tiation relative electric membrane
days permittivity conductivity capacitance o= 4 .
[day] [-] S/ [P/ H2 E7 A S O
Table2 Literature value of each parameter.
0 day 94.8 5.59 X 10° 6.52 x 10"
5 days 97.0 11X 100 230X 10° Cytoplasm Cytoplasm Cell
B 3 relative electric membrane
8 days 300.1 LI5S X 10 1.66 X 10 permittivity conductivity capacitance
12 days 311.2 1.03 x 107 1.53 x 107 [-] [S/m] [ F/m’]
17 days 321.1 8.18 X 10° 1.34 x 107 44.9~270 23 % 10°~4.7 3.8 X 10"~1.2 X 10*
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