hitps ://hxsj.cbpt.cnki.net fb2#i83  CHEMICAL REAGENTS 47 B 6

EXTESEe)

ROS M i B 5 5t 1% 3% 75 B 51 4 3 B H 45 51 Bh

XAE AT, 7T R, R e
(1L ZRUBERIRE 255 BE JOAE 5 e VRSO 208 T S, 2 I 230032,
2R TG BEARIE AN RHEEAT IR 7], 2680 AL 230041)

TEE A ATE PR U ROS) P 2SN & 2 5 g 28 3 DI A O (BB T ROS (R0 F 9 i (45 M 12 W7 6 o DLt
B, U $E T —FET pH A2 A8 90KR M ROS MR 2 6% BEs BEF , F T X 43 Iy 20 i 2 70 2 IR R A
PR ME I pH & B T =G0 H 2 BB M4 94K 17 ( AuNCs@ His ) |, Wi 20 i N ROS T 52 304N [6) A2 B2 1921
FER, NI B 2« Fe a0 B A3 (PCA) T LIARGF IR SN LA 5y B W 3 A, EOREZ, B i =i i
AR(FCM) K & 2,3 Ff' AuNCs@ His g% ZFE 4N I5 , XA N 1) ROS R B0 H AN FIRR I 26K, FIHIG IR
FEF R AR5 S, 4HML Y ROS FPZEAIKSE (9 22 R IB B T A RR B D62 F8 807 il ik PCA W] T X405 Al i e, H B A
RAFREIPE R ER e, TSR TR A9 ROS MR R 12t 15 8445 R 51 75 X 43 e (%) G 78 R 28 Oy T i 3 300 A
PITERE . ROS MW L Y 5 S A SRR B 1 1T LA Sy — B0 i ads 1) T 2L R E RS B2 T, S Hh B R AR I PR R R 7
SRR G AR PG 3 1 A U 5 B AT s SRS U2

FESHES 0631;R917  CHEiFRIRAE. A XE4HS:0258-3283(2025)06-0028-07

DOI:10.13822/j.cnki. hxsj.2025.0007

Construction of ROS-Responsive Fluorescent Sensor Array for Tumor Differentiation LIU Qian',TAO Xin-yi' ,WAN Yu®
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Abstract ; Intracellular reactive oxygen species ( ROS) are closely associated with the types of tumors, but ROS-based pattern
recognition for precise diagnosis of cancer has never been reported yet.Herein,we proposed an ROS-responsive fluorescent sensor
array based on pH-controlled multicolor gold nanoclusters to distinguish tumor cell types and their proliferation states.This strategy
involves the synthesis of three types of histidine-templated gold nanoclusters AuNCs@ His with different fluorescence profiles by
adjusting the pH value. The response to intracellular ROS leads to varying degrees of fluorescence quenching, thereby forming
unique optical “fingerprints” , which were well-clustered into several separated groups without overlap by principal component
analysis (PCA). After being internalized by various cancer cells, three types of AuNCs @ His exhibited different fluorescent
quenching degrees in response to the intracellular ROS, as revealed by flow cytometry ( FCM).Utilizing the information provided
by the sensor array,the differences in types and levels of intracellular ROS formed unique optical “fingerprints” ,which could be
used to differentiate various cancer cells with excellent reproducibility and accuracy by PCA.More importantly, the proposed ROS-
responsive fluorescent sensor array also exhibited excellent performance in differentiating the proliferation states of cancer.Overall ,
our study provides a promising tool for precise diagnosis of cancer,holding great potential for clinical application.

Key words : gold nanoclusters ;reactive oxygen species ; pattern recognition ; principal component;precise cancer diagnosis
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Fig.1 Characterization of three types of gold nanoclusters
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Fig.2 Construction of the ROS-responsive sensor array
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