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Fig.1 Schematic diagram of three common super—resolution microscopic imaging technologies
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Fig. 2 Super-resolution image of mitochondria in live HeLa cells using De—noised CSSTORM algorithms
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Fig. 3 STORM imaging of H2B proteins in live cell nuclei using protein tags
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Fig. 5 STED super-resolution imaging of mitochondrial dynamics in living cells '

W05 B . 2020 4, Yang %5 5 B & — Rl
HITS TR YR (MitoESq-635), R 5 Fl iy
Jeka e MER I H il 2 B STED Jif 41 g K iR hi 1%
) B AR e 3 5o X 1% HeLa 20 i rp A1t 2R bz 4 py s
HEATARIC, ffiTRL35.2 nm (943 PERSEH T K3k 50
min () STED i 73 JF A% .

EAL

2 um
—

S0 65 s

#1001

51501

5520011

ZE250M0  325's

#300MT 390 s

52]

ES AR AR Eh 1 F T R ASTEDB 2 PR iR 1+
(a~e) AR AR 20 B

% A P A R 4 s T A AR i R A IS 2
it 2 70 B G A LA S 55— A B 2020
AR, RBORY: Zhu BB ™ TF & 1 —Ffa] [ i X 37
240 0 P SR AN P A TR S P AR T A
DR ERT T LA P BB R, Rk mEER AT AR
Yy TpsPym. IR CRREVELF, 1E & STED i 4H /i
AR . RIS, AT S 4R AT T ARie A
STED Wif%, AOUEEE T P45 -2 A A fi o7 158

(B AT HELERE (] 6a), T HLAZHT IS E] T % 41 g
EATA U Ak B S PR 5 D R s A4 A ELAE FH ) — 4
SRR (52245 min, K 6b) . it Hr H Y T
PRTAIRR . PO D - R AR M T B . 2o AR B
B UEAYEE B SN R S BT R) i A e (1A
6¢), MbATTIATS H PN o -k A b2z ik i AR 1T fE 2
YA A T LR BRI 451



2021; 48 (1D

WEF, F: BORERMBGEAETERRETHOEAS LR

<1309

P (1)

HYHASTED
(@) 498 -

(®)

500 nm

LRRIER(Q2) PR 5 - L A ek (3)
. ~’

‘.c

500 nm

(C)N 0.6 1 o 0.20] g
205 £0.15 £
g0 3 £8400
= =0.10 i
=03 = 300
=02 2005 ; E
=0.1 . 10 SN . S
0 10 20 30 40 50 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50

PUARES 8] /min YU 8] /min

YL ] /min

YUEKI 8] /min

YUK (8] /min

Fig. 6 STED super-resolution imaging of the interaction between mitochondria and endoplasmic reticulum in living
cells 5
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Application and Development of Super—resolution Microscopy in Live Cell
Imaging’
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(Center for Biomedical Photonics & College of Physics and Optoelectronic Engineering, Key Laboratory of Optoelectronic Devices and Systems,
Shenzhen University, Shenzhen 518060, China)

Abstract Super-resolution microscopy (SRM) can bypass the optical diffraction limitation to imaging resolution
and visualize previously unobservable nanoscale structures. This significant breakthrough has promoted the
progress and development of modern life science and biomedical research. Cell is the basic unit of living
organisms, and studying the fine structures and dynamic processes inside living cells is an indispensable way to
grasp the essence of life. However, due to the limitations of imaging principles or conditions, the applications of
early SRM technologies in live cell imaging were limited in different degrees. In recent years, with the
development of SRM technology and related technologies, the application of SRM in live cell imaging research
has also been increasingly developed. This paper briefly introduces the basic principles and characteristics of
several common SRM technologies, and on this basis, focuses on the latest research progress and development
trend in their live-cell-imaging applications. For STORM, the developments of high-density localization
algorithms and new blinking fluorescent probes promote its application in live cell super-resolution imaging,
realizing the monitoring of the distribution and changes of specific proteins in the nucleus of living cells, as well
as the super-resolution imaging of the dynamic process of organelle membranes in living cells. For STED, the
developments of new fluorescent probes with high photostability, good bleaching resistance and low saturation
threshold, and the utilization of new methods such as time-gated technology for reducing the depletion power help
with its application in live cell imaging. The long-term super-resolution monitoring of the dynamic process of
specific organelles in living cells and the super-resolution imaging of the interactions between different organelles
in living cells are realized. For SIM, by introducing ingenious methods such as TIRF illumination, pattern
activation and grazing incidence, researchers try to improve its resolution while retaining its advantage of live cell
imaging, and realize the dynamic super-resolution imaging within 100 nm scale and with fast imaging speed in

living cells.

Key words stochastic optical reconstruction microscopy, stimulated emission depletion microscopy, structured
illumination microscopy, super-resolution imaging, live cell imaging
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