FXX XX Y BT AR Vol. XX No. XX
FENXI CESHI XUEBAO (Journal of Instrumental Analysis)

doi: 10. 12452/j. fxcsxb. 26052001

BEPIMMMEIE S EE S TR AR ERE
B, EAET, 20 BT

(1. FEI RS KAIKRRZGR G E LIRS, HAk 7 1330005 2. ZEdR2E B2ERE kR, &
M ZET 133000)

OE: SNSRI AR TR, EAME AR R R EEAEM . BT A ESRIRE L SNBR A
RS, GFERNEAR K 2RI MR RHIE S S, Toik @ /MR e 5 WA ) 56
B, X — R E 2 T SRR SN RS HE AT . BRI AR E R SR B BRI RS . IR H 4y
TFEANEY > TR RN, (HARAEME A R S B, 1% B S8 A MBI S5 MR- IE 5 8 2% 7 T4l
M, REMLR T ETRMMEA . BEERE . FUSH R S A T Bt S 4k FERHE TR S i A ok, DL
B I T 2 e R AR R R, B AR % 2 MR AE D R 2 B A iR i o 2 L 25 e 42 4 55
RMITEF 5%

SRR . SR, SMNIMA; S ESArHT; TRaCElnE

hE4SES: 0657. 3; 0657.6 XEAARIRE: A XEHS: 1004-4957(XXXX)XX-0001-10

Advances in Fingerprint Profiling Analysis Techniques for Single
Exosomes

LI Wan—zhen', LI Dong—hao®, LIU Lu?
(1. Key Laboratory of Natural Medicines of the Changbai Mountain, Ministry of Education, Yanbian University,
Yanji 133000, China; 2. Department of Chemistry, College of Science, Yanbian University, Yanji 133000,
China)

Abstract: Exosomes are nanoscale vesicles that mediate intercellular communication and play a piv-
otal role in physiological and pathological processes. Given the substantial heterogeneity across di-
verse exosome origins, conventional detection technologies yield characteristics reflecting the popu-
lation averages, but fail to establish functional links between specific exosome subtypes and their bi-
ological roles, thereby constraining the precise analysis of individual particles. Existing analytical
techniques enable independently detecting the physical morphology, membrane surface molecules,
and cargo as single dimensions but suffer from poor accuracy and provide incomplete information.
This review delineates the strategies for constructing fingerprints derived from single dimensions using
mainstream analytical techniques such as flow cytometry, Raman spectroscopy, and mass spec-
trometry, in combination with two—dimensional and multidimensional separation methods. The ob-
jective of the study is to provide methodological insights for precise disease stratification and drug tar-
get discovery through a collaborative analysis of exosomes with various structures and molecular com-
positions.
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Fig. 1 Structural characteristics and molecular compositions of the exosomes
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Fig. 3 Nanosheath—flow capillary electrophoresis — mass spectrometry integrated with liquid chromatography — mass spectrome-

try for analyzing the fingerprints of single exosomes *”
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Table 1  Fingerprint analysis of single exosomes
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EValarm JiiE4 TR EEL R i 3 A1 A miR-155-5p EERREE [51]
CRISPR/Cas13a i 45 B 3K SNk miRNA-23a il (53]
F-NTA+SEC ARG L 25 i AN S M R $ife J CD63 ., EpCAM %5 25 i [54]
label—free optofluidic platform 4Hff15E5% 3§ R 1 OB TSN HWife & CD9. CD63. CD8I1%E R [56]
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miR-10b %
ddSEE system 1Mi3% LR 3 SR PD-L1 } miR-21 FLERE [60]
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