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Single molecule measurement of protein conformational fluctuations using quantum
effects of light induced by a single microdroplet

Sakota, Kenji
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whispering gallery mode

We have focused on the fact that a levitated single microdroplet behaves as
a tiny optical resonator, and have tried to detect fluorescence emitted from molecules dissolved in
the droplet with high sensitivity by utilizing the characteristic phenomena of whispering gallery
mode resonance and excitation light resonance that occur in droplets. In order to observe the
behavior of molecules dissolved in a droplet, the droplet must be stably trapped for a long period
of time. To achieve this, we newly developed an ion trap and a cooled adiabatic chamber in which the
trap is installed. The fluorescence from the droplet was observed using this system, and it was
found that the sensitivity of fluorescence detection was improved by about two orders of magnitude
compared to the previously reported system.



FRET

FRET
FRET
FRET
um
whispering gallery
mode (WGM) WGM
WGM
1 CCD
N RIRR

PAR I axs ]ﬂwxx/// /////////////////////////////////////////%

U \ avynRA Z

RN 74 NE— Z

| o .

G32nm) | oK "y FI(Z%
TrA— IvkEryT 7«»&—2/

2 e r5y 7RE 7

L LED 7

il ey I E-4 |

4 Rk I A7V - %

NDZ 1 b5 — ' HHI/?Z%

[ 795735 pomssmn] 72,
ayonz
gwwa-

A s |
Bk &gk 1 25
O - ' Oy oKz
Tahs—
2000

3500 Hz 1000 1500 1.
\%
532nm ND

100X, Nikon, NA 0.8, WD 4.5 mm

2
iHR550+Symphony

CCD

BU-61M

CFI TU Plan EPI ELWD

CCD



€

Endcap
Ring

Endcap

7mm

Endcap

18

@

4a

2mm

Ring
Hz
Ring
2 mm
8 mm
38
1mm
Ring
3
10
4
Kiton Red (KR)
b
4a 4b
4b 4b

4c 200

800

70

800

4c

4a



—
Q
N

(b)

1200
5000 —
1000 |
4000 —
S 800 H
H 2 3000
2 600 o
38 E E 2000 +
400 +
200 + 1000 —
0 == T T ™1 0 - T U 1
550 600 650 700 550 600 650 700
Wavelength / nm Wavelength / nm
(c)
54
.E; 4
c 4+
o
H
2 £ %]
3
3b 190 g2
g
£ 1
0+
T T T T T T 1
0 200 400 600 800 1000 1200
Spectrum number
3.(a) KR (b)
800 ©
2
KR B (RhB) RhB

WGM



2 2 0 0

Mio Harada, Shunsuke Yamamoto, Tomoyuki Yatsuhashi, Kenji Sakota 536

Cooperative dissociation of J-aggregates into monomers in the 2isobutoxyethanol/water binary 2020
solvent with the lower critical solution temperature

Chemical Physics 110817

DOl
10.1016/j .chemphys.2020.110817

70

2021

19-22

DOl

2020

2020




101

2021

13

2019

Masaki Noguchi, Motoya Sano, Tomoyuki Yatsuhashi, Kenji Sakota

Performance comparison with a parallel plate iontrap and an endcap iontrap

International Workshop on Quantum Sensing & Biophotonics 2019

2019

ocu

2019




Kenji Sakota

Fluorescence enhancement caused by the excitation light confinement in a single microdroplet

Manchester International Symposium: Highly-excited States and Non-covalent Interactions

2019

Kenji Sakota

The cavity mode dependent confinement of excitation light in a single levitated microdroplet

The 23th East Asian Workshop on Chemical Dynamics

2019

Kenji Sakota

Microscopy of a single levitated microdroplet for biomolecular applications

13th International Symposium on Nanomedicine

2019







