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YAG laser CCD camera

> AFDOREITIHESERRER - YT H
> L—H—®0iKEK: 1064nm

(MR A—=DF 5 2 40)
> L—H—0E:: & K1500mW

NanoTracker2 (JPK Instruments)



7 ILD—Hl

> HHRY -
) ADELAR £ EHAE (NMUuMG cells) .
Jurkat Cell ($R#tt: RIKEN BRC)
> S
D-MEM (Mif2 A& KiEHh, /45 J)LO—X, 10% FBS,
1% R=ZY2- AL TRRALY) (FISLHtEE)

> = F:

PEG (3F£ 5%x104 g/mol). THFRALIU FILIZY (FOFHEE)

RXHRADELIR L E#E -polyethylene glycol (PEG)  -cell culture liquid
(NMuMG) 50 (kDa) (D-MEM)

04,

(Polymerization n ~ 103) _
]Op_m http://www.siyaku.com/
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Cell |
Excluded volume ( ) Depletion effect (Il )

/4 The reduction of excluded volume lead to the entropic depletion force.

S. Hashimoto et al., Chemical Physics Letters, 655 - 656, 11-16 (2016) Doshisha University
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Osmotic pressure due to
the crowding PEG

B Stabilization energy due to the depletion effect

U=-z.(2d-x) x<2d
U=0 X > 2d
B Attractive force due to the depletion effect
oU
Pdep z—gz—ﬂ'PEG X < 2d
P, ~0 X > 2d

B Positive pressure considering electrostatic
interactions together with possible steric effect

0 X
2d P, =P. exp(— Ij

B Sum of the depletion and repulsive interactions

IDnet . Pdep + P

rep

-2Tped

S. Hashimoto et al., Chemical Physics Letters, 655 - 656, 11-16 (2016)

Stabilization e nergy as a fu nction Of X P.C. Hiemengz, et al, Principles of Colloid and Surface Chemistry,Marcel Dekker, Inc,
New York, 1997.
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Experimental results (medium=PEG 40 mg/ml) 12

Contact for about 2 s Only medium medium

Position [um] + PEG:40 mg/ml
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S. Hashimoto et al., Chemical Physics Letters, 655 - 656, 11-16 (2016) Doshisha University



Experimental results (medium=PEG 40 mg/ml) 13

Contact for about 5 minutes on § medium
Position [um] nly medium PEG 40 mg/ml

N )
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8 :focus of laser

Adhesion (Only medium)

Doshisha University

S. Hashimoto et al., Chemical Physics Letters, 655 - 656, 11-16 (2016)
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Near infrared laser *Photodiode Signals trap1l
V Wave length 1064nm (i) Cell-cell adhesion (i ) Cell-cell detachment

& Average power 1500mw
l Resolution 1nm
(i) Cell-cell adhesion (_1i ) Cell-cell detachment
Trapl Trap2 Trapl Trap2
Cell
After a few min
/ / / ///
S—/

a few um scale
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“Photodiode Signals trapl

Time dependence of adhesive force (i)Cell-cell adhesion (i) Cell-cell detachment

(ii ) Cell-cell detachment
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Contribution of PEG for stable sticked cell-pair 16
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S. Hashimoto et al., Chemical Physics Letters, 655 - 656, 11-16 (2016) Doshisha University



Formation of stable cellular adhesion

17

Contact Stable adhesion

)

Protein

Sugar chain

Surface just after contact

After few minutes

- il
P S R

Surface after establishing
S. Hashimoto et al., Chemical Physics Letters, 655 - 656, | stable adhesion



Formation of various morphologies with multiple

cells (PEG: 40 mg/ml) 18
10um 10um IOpm
Donut Letter ‘L Pentagonal pyramid

S. Hashimoto et al., Chemical Physics Letters, 655 - 656, 11-16 (2016) Doshisha University



Stable 3-D cellular assembly of pentagonal pyramid 19

@

Formation of 3-D cellular

assembly in real time

(PEG: 40 mg/ml)

8 :focus of laser

S. Hashimoto et al., Chemical Physics Letters, 655 - 656, 11-16 (2016) Doshisha University
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S. Hashimoto et al., Chemical Physics Letters, 655 - 656, 11-16 (2016) Doshisha University




