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Application of super-resolution microscopic technology in cancer diagnosis and treatment
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[ Abstract ] Super-resolution microscopy (SRM) technology exhibits enormous application potential in the early
diagnosis and treatment of cancer, owing to its capability of achieving ultra—high—resolution imaging of cellular structures or small—-
molecule substances at the nanoscale and even single-molecule level. This article systematically introduces the imaging principles
of several mainstream SRM technologies, summarizes the commonly used fluorescent probe types of different technologies and
the characteristics and specific application scenarios of each probe. Then, it outlines the application cases of SRM in early cancer
diagnosis by observing diagnostic targets related to carbohydrates, membrane proteins, and exosomes. This demonstrates its core
application value in identifying molecular distribution, monitoring structural changes, and revealing early cancer characteristics.
It further introduces the advantages and specific applications of SRM in treating cancer through monitoring the endocytosis of
nanomedicines, enhancing the efficacy of photodynamic therapy, and clarifying the mechanism of drug resistance. Finally, it
discusses and analyzes the current shortcomings of SRM in imaging speed, probe stability, and clinical applicability, and looks
forward to future research directions, aiming to promote the further application of SRM in cancer precision diagnosis and treatment.
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M C A bR IC B A R S . 20194F, Jing % (00 K
FI A2 7 125 %o — o o B 1) 98 i AH DGk K AL & ——
Globo H #EAT T HFJE, X F Ak & ¥ 15 2 Bl i v i
FE Rk, BAT M K 0 9 A 12 W v 70, i T B
dSTORM -4 % %€ 5 P L 4 38 T & X Globo H #E 47
TR I A
32 BT XREEBS M D EERIS K G 1T E
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br 17 ixokE G, NREEKKHFZIK2
( human epidermal growth factor receptor 2, HER2 ) |
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FAEIKF-HR O W T IR W AN, XA Bl T R )
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&, #lln, ChenZ 5 F F] PALM/STORM % | it 4
20 6 Sk R A A I R E AT T XL B AR R A PN G B
JEXE AP WA RS Bl A AT T e, ZERER, 5
TR R, AN RN A B B 9 AR gk —
M . 20194F, Chen%s [ BLYF] J1] DNA-PAINT
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BT e AL, AT IR R AR BB, STORM T fin ik
b i W82 31 T HeLa 41 g X 40 K (1 Akl 72, OF
H TP n 82 &, g 2 1 TERS B 1 5
NRR LI AOKRIBOROE AR, IR AT 1 40 B o ER Y
3D ENL, BRILZ AN, SRM X T 25 A4 i 137 4 44 K ik
BT AL AR T — 2 MR, 40, Michelle
25 D01 FH 4 @ A HLAHE 2R (metal organic framework,
MOF ) fE R 9K 25y 44, il i SIM W% T MOF #
HeLa 4l it £5 B i &, I 8 8 /0 A 7 38 3 A8 b X
MOF £ BUGH R 52 0, SCUR 45 LRI, M4 FAE R
TERE, TE TR AT LA 3 AR T A0 i 6 MOF 11 4%
HUSR, DATTT E— 25 2 5 0 24 40 KR TR 97 R
42 SRM 53kzhhiTik

3¢ 3l 4197 ¢ (photodynamic therapy, PDT ) & —
o3 3k A1 516 T & ' BRI DT 7 A 3 M AR R
e R R S N RN = S K O B X 5
AN /NG Z R L B, SR, EHEGR Y 38 % AOR AR
H Mg gl 21 25 th B 4, BRI T PDT B VR YT R0
I 9 KA1 R A8 A, 0 48 ) R G A ¢ e 98
259y, AT AR Gf b i ol 13 ), [ R, X 4 oK
7 AT A8 0 A AR AT DA R — 2 v 2 0 ) OB
R, e PDT & ¥ i RIAE L, BLAb, 90 K%
F 505 SRM A 454 14 0] L SIZ B0 40 K 25 ) (1) i s 7
SRR, i, XudE DA T IR B R 2 O R
R B A0 K B B Ak, KT STORM WL %¢ 31| T
YK R T A RS AN 25 4,k L I Y A A
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