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Abstract Liquid biopsy, a novel non-invasive minimally invasive diagnostic technique, is based on the
analysis of biomarkers in body fluid samples, to diagnose disease, monitor disease progression and evaluate effi-

cacy. Liquid biopsy mainly involves the exploration and detection of CTCs (circulating tumor cells), ctDNA (circu-
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lating tumor DNA), ncRNAs (non-coding RNAs) and extracellular vesicles. ncRNAs have long been considered as

useless RNAs, but recent studies have shown that they play an important role in the pathogenesis of tumors. They

constitute an important aspect of gene regulation, and their expression levels are always dysregulated in multiple

cancer species, suggesting their clinical potential as tumor biomarkers. The rapid development of high-throughput

sequencing technology has made it possible to establish comprehensive molecular characterization of ncRNAs ex-

pression profiles in the field of pan-cancer. This paper systematically reviews the research progress of ncRNAs as

non-invasive tumor markers, evaluates its applicability as tumor biomarkers, and summarizes the effect of recent

breakthroughs in detection technology on the development of tumor molecular markers.
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IncRNAs & — KL 200 nt, AgwmhdEE H
IRNAZN o HAT DAE 9 B 9 i DR 1 25 D4 1) 4



1778

L] RS HES ) TR R -

Biospecimen collection and ncRNA types

7

Liquid biospy Laboratory
analysis

[ ¥
—> [z

Circulating ncRNA types
/ f miRN/A‘ circRNA
piRNA tRNA
R d
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Fig.1 Types of non-coding RNAs in tumor liquid biospy (modified from reference [7])

R1 ncRNASTERERMERAREM I L haoE R M
Table 1 Suitability of ncRNAs for developing liquid biopsy markers in cancer

et KR F FesE I AR 2 FH T 5%
Type Length Abundance Stability Clinical application
IncRNAs >200 nt Low Low Diagnostic

Prognostic

Predictive (treatment response)
miRNAs 18-25 nt High High Diagnostic

Prognostic

Predictive (treatment response)
circRNAs 200-2 000 nt Low High Diagnostic
SnoRNAs 60-300 nt High High Prognostic

Predictive (treatment response)
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KRB AE %, VR N A R S Y ) SR el
DR TE By T W 1 LARR S 38 4> T D g, E 9/
JEMPLRNAR A S 5 5 3 5 JE R R 4501,
1.2 miRNAs
miRNAs/E KK 18~25 ntf) P M L5
B R, SH0IEN (0 3 -UTREE &, @i 17 RNARY
Pk i 2 Fhge e A= P2 #2 . H T miRNAs /2 i
Jo TR IE 9T i 22 B neRNAs, oA 22 R4 i (4 1 i
PRV MV 55 ) b E 28 e B 2 BE ARG E %, BRI
miRNAs C AN N 55 A AT R I8 VA Vs A A= M b
HEMe el
1.3 circRNAs
circRNAsZ — A B 518 &5 1 F 37K I

poly(A) B &5 K FAES IS RNAZY T, I8 A2 T
T EUNE A N R R BT B P A
Rty KRBT BN H 7w B~
(b3 ar 1, HarAEm s ORI T 5T Fhir-
cRNAs, BAEZEREY ¥ IEE. EA178 4 miRNA
R A B AR S SE AT DA R PN S A R A4
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1.4 snoRNAs

snoRNAs 2 — KK N 60~300 nt, KiLEF
& I ncRNAs, FEZ @AM MRZ T, 7157 RNAFE R
JEABMRI A o BT OR 57 7 51 o7 AL, snoRNAs
43N C/DE B H/ACA# . C/D& snoRNAsT F ¢
C(RUGAUGA, R=IEM)FI D(CUGA) &, I
T snoRNA 7> HL 343 (1) CHIDEE 7 (iR C
D' &) EAMRAFEU/D I RIA T, fEDRE E, C/D&
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