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RORANDHRESEES , RINSH R AL GRS /b M LS A R AR R B s AR o 250
R R T80 ) B B RS S BB, B 0 2l A EAE I R ST o BhAh
ESCC 1 miRNA & 5% 5355 i A SN R IENLE] (ESCRT ~ YBX1 %) 5+ E=Z -
EREAZE, ST R LR ATE BB Z I A0, FFRME RIS &, B £
D RIEATBE IR IIEEE mIRNA FREYH A IREE, HBERAMEIREY 57 E
HEFGEZ R IWIEA (40 PET-CT) , ZNATEEARRE ~ W ~ TE X7
EHAMEM - NKITERE, NEREIF A ML &0 TRMLINBEBR G T M BOT R, [P
PR T AN miIRNA BUBhASRET S5 & & TERA o IGREITFRIESS, T L4l
YT A RCE S H 3k B E AL, AT R R G F LY o T, LIRS
W RN E R, 57 it Exo-miRNA /ERIEIT 90 F (A0 4h A& miRNA A 5] #
ESCC U581 7% ~ EMT MAKE £ ASE) FIFLHIARRE o — & RERINBATE ESCCIRITH
FFR R E RNy [A] o
FIZSHZEFEBE: AT B EE Y B AR 2 H2E o

5% R

[1] Qi L, Sun M, Liu W, et al. Global esophageal cancer epidemiology in 2022
and predictions for 2050: a comprehensive analysis and projections based
on GLOBOCAN data[]]. Chin Med ] (Engl), 2024, 137(24): 3108-3116.

[2] Bray F, Laversanne M, Sung H, et al. Global cancer statistics 2022:
GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers
in 185 countries[]]. CA Cancer | Clin, 2024, 74(3): 229-263.

[3] Zhang S, Shen Y, Zhu L X, et al. Esophageal cancer: from pathogenesis to



http://www.biomedrxiv.org.cn/article/doi/10.12201/bmr.202610.00035
BETREN A CREFATIFE ) FEB A Z SRR, biomedRx i vl K ALRAEAL o ATAT NARE RVFAFE R .

10.12201/bmr.202610.00035V1

(4]

(5]

(6]

[7]

(8]
(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

precision therapies[]]. Signal Transduct Target Ther, 2026, 11(1): 134.

Zhao Y X, Zhao H P, Zhao M Y, et al. Latest insights into the global
epidemiological features, screening, early diagnosis and prognosis
prediction of esophageal squamous cell carcinomal[]]l. World |
Gastroenterol, 2024, 30(20): 2638-2656.

Sabatelle R C, Colson Y L, Sachdeva U, et al. Drug delivery opportunities in
esophageal cancer: current treatments and future prospects[]]. Mol Pharm,
2024, 21(7): 3103-3120.

Qian K, Fu W, Li T, et al. The roles of small extracellular vesicles in cancer
and immune regulation and translational potential in cancer therapyl[]]. J
Exp Clin Cancer Res, 2022, 41(1): 286.

Kronstein-Wiedemann R, Kinzel S R, Thiel J, et al. Role of miRNA in the
regulation of blood group expression[]]. Transfus Med Hemother, 2024,
51(4): 237-251.

Li J, Wang J, Chen Z. Emerging role of exosomes in cancer therapy:
progress and challenges[]]. Mol Cancer, 2025, 24: 13.

Villarroya-Beltri C, Gutiérrez-Vazquez C, Sdnchez-Cabo F, et al. Sumoylated
hnRNPA2B1 controls the sorting of miRNAs into exosomes through binding
to specific motifs[J]. Nat Commun, 2013, 4: 2980.

Ma L, Singh J, Schekman R. Two RNA-binding proteins mediate the sorting
of miR-223 from mitochondria into exosomes|[]]. Elife, 2023, 12: e85878.
Garbo S, D'Andrea D, Colantoni A, et al. m6A modification inhibits miRNAs’
intracellular function, favoring their extracellular export for intercellular
communication[]]. Cell Rep, 2024, 43(6): 114369.

Han H, Li Y, Lin Z, et al. Exosomal miR-130a-3p confers cisplatin resistance
in esophageal cancer by regulating ferroptosis via the suppression of
METTL14-mediated mMo6A RNA methylation of FSP1[]]. Int
Immunopharmacol, 2025, 146: 113804.

Wang L, Liu H, Wu Q, et al. miR-451a was selectively sorted into exosomes
and promoted the progression of esophageal squamous cell carcinoma
through CAB39[]]. Cancer Gene Ther, 2024, 31(7): 1060-1069.

King K E, Ghosh P, Wozniak A L. TRIM25 dictates selective miRNA loading
into extracellular vesicles during inflammation[J]. Sci Rep, 2023, 13(1):
22952,

Mariadas H, Chen J H, Chen K H. Applications of exosomes in female
medicine: a systematic review of molecular biology, diagnostic and
therapeutic perspectives|]]. Int ] Mol Sci, 2026, 27(1): 504.

Wang H, Matsumoto Y, Maiyulan A, et al. Circulating exosome-derived
miR-191-5p is a novel therapeutic biomarker for radiotherapy in
esophageal squamous cell carcinoma patients[]]. Esophagus, 2025, 22(3):
454-466.

Huang M, Li S, Zeng H, et al. Exosomal miR-196a-5p contributes to
esophageal squamous cell carcinoma malignant progression by inhibiting
ITM2BI[]]. Pathol Int, 2024, 74(8): 464-474.

Parfenyev S E, Nazarov A N, Daks A A, et al. Decoding the snail
transcriptional network: its role in cancer progression and therapyl[]]. Biol
Direct, 2026, 21(1): 18.

Zeng Q, Zhu Z, Song L, et al. Transferred by exosomes-derived miR-19b-3p
targets PTEN to regulate esophageal cancer cell apoptosis, migration and
invasion[]]. Biosci Rep, 2020, 40(11): BSR20201858.

Xiao Z, Feng X, Zhou Y, et al. Exosomal miR-10527-5p inhibits migration,
invasion, lymphangiogenesis and lymphatic metastasis by affecting
Wnt/B-catenin signaling via Rabl0 in esophageal squamous cell
carcinomal]]. Int ] Nanomedicine, 2023, 18: 95-114.

Shou Y, Wang X, Chen C, et al. Exosomal miR-301a-3p from esophageal
squamous cell carcinoma cells promotes angiogenesis by inducing M2
polarization of macrophages via the PTEN/PI3K/AKT signaling pathwayl]].
Cancer Cell Int, 2022, 22(1): 153.

Xiao Z, Zhao ], Ji G, et al. miR-493-5p silenced by DNA methylation



http://www.biomedrxiv.org.cn/article/doi/10.12201/bmr.202610.00035
BETREN A CREFATIFE ) FEB A Z SRR, biomedRx i vl K ALRAEAL o ATAT NARE RVFAFE R .

10.12201/bmr.202610.00035V1

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

promotes angiogenesis via exosomes and VEGF-A-mediated intracellular
cross-talk between ESCC cells and HUVECs[]]. Int J] Nanomedicine, 2024,
19: 7165-7183.

Jin Y, Meng Q, Zhang B, et al. Cancer-associated fibroblasts-derived
exosomal miR-3656 promotes the development and progression of
esophageal squamous cell carcinoma via the ACAP2/PI3K-AKT signaling
pathwayl[]]. Int ] Biol Sci, 2021, 17(14): 3689-3701.

Chen C, Yang C, Tian X, et al. Downregulation of miR-100-5p in
cancer-associated fibroblast-derived exosomes facilitates
lymphangiogenesis in esophageal squamous cell carcinomalJ]. Cancer
Med, 2023, 12(13): 14468-14483.

Sun M, Li H, Feng B. miR-30e-3p in natural killer cell-derived exosomes
inhibits the proliferation and invasion of human esophageal squamous
carcinoma cells[]]. Xi Bao Yu Fen Zi Mian Yi Xue Za Zhi, 2023, 39(4):
295-302.

He Z, Li W, Zheng T, et al. Human umbilical cord mesenchymal stem
cells-derived exosomes deliver microRNA-375 to downregulate ENAH and
thus retard esophageal squamous cell carcinoma progression[J]. ] Exp Clin
Cancer Res, 2020, 39(1): 140.

Cui Y, Zhu X, Qian L, et al. Extracellular transfer of HUR promotes acquired
cisplatin resistance in esophageal cancer cells[]]. Cancer Biol Ther, 2025,
26(1): 2495999.

Yang Y C, Liu G J, Yuan D F, et al. Influence of exosome-derived miR-21 on
chemotherapy resistance of esophageal cancer[]]. Eur Rev Med Pharmacol
Sci, 2019, 23(4): 1513-1519.

Zhao Q, Huang L, Qin G, et al. Cancer-associated fibroblasts induce
monocytic myeloid-derived suppressor cell generation via IL-6/exosomal
miR-21-activated STAT3 signaling to promote cisplatin resistance in
esophageal squamous cell carcinomal[J]. Cancer Lett, 2021, 518: 35-48.
Tuersong T, Shataer M, Chen Y, et al. Extracellular vesicle-IncRNA HOTAIR
modulates  esophageal cancer chemoresistance and immune
microenvironment via miR-375/CDH2 pathway[]]. ] Cell Commun Signal,
2025, 19(2): e70014.

Luo A, Zhou X, Shi X, et al. Exosome-derived miR-339-5p mediates
radiosensitivity by targeting CDC25A in locally advanced esophageal
squamous cell carcinomal[J]. Oncogene, 2019, 38(25): 4990-5006.

Chen F, Xu B, Li J, et al. Hypoxic tumour cell-derived exosomal miR-340-5p
promotes radioresistance of oesophageal squamous cell carcinoma via
KLF10[J]. ] Exp Clin Cancer Res, 2021, 40(1): 38.

Gao L R, Zhang J, Huang N, et al. Tumor-derived exosomal miR-143-3p
induces macrophage M2 polarization to cause radiation resistance in
locally advanced esophageal squamous cell carcinomal[]]. Int ] Mol Sci,
2024, 25(11): 6082.

Yin X, Tian M, Zhang J, et al. miR-26b-5p in small extracellular vesicles
derived from dying tumor cells after irradiation enhances the metastasis
promoting microenvironment in esophageal squamous cell carcinomal]l.
Cancer Lett, 2022, 541: 215746.

Pang Y, Guo T, Zhou Y, et al. Radiation-induced extracellular vesicles from
cancer-associated fibroblasts drive oesophageal squamous cell carcinoma
metastasis via the miR-193a-3p/PTEN/AKT pathway[]]. Clin Transl Med,
2025, 15(10): e70483.

E, M, AR, 5. B BRI MR S MR miR-181b-5p j& ik 8 a1 #1 | PTEN
gt R A 5 ERR AR AL L)) TR ER AR AE, 2024, 40(7): 1441-1446.

Chen ], Zheng Y, Wang Z, et al. Development of a glycosylated
extracellular vesicle-derived miRNA signature for early detection of
esophageal squamous cell carcinoma[]]. BMC Med, 2025, 23(1): 39.

Wang Y, Li X, Wei X, et al. Identification of combinatorial miRNA panels
derived from extracellular vesicles as biomarkers for esophageal squamous
cell carcinomal[]]. MedComm, 2023, 4(5): e377.



http://www.biomedrxiv.org.cn/article/doi/10.12201/bmr.202610.00035
BETRENA CRAFATIFE) PEEIIE 1Z SRR, biomedRxivilfa K APREAL. (T ARG R IFATHER A .

10.12201/bmr.202610.00035V1

[39]

[40]

[41]

Murano T, Yamashita H, Kano Y, et al. Development and validation of a
urinary exosomal miRNA diagnostic panel for early detection of esophageal
cancerl]]. Cancer Sci, 2026, 117(4): 1080-1092.

Li K, Lin Y, Zhou Y, et al. Salivary extracellular microRNAs for early detection

and prognostication of esophageal cancer: a clinical studyl[]].
Gastroenterology, 2023, 165(4): 661-673.

Saadh M J, Ahmed H H, Kareem R A, et al. Engineered extracellular vesicles
for targeted paclitaxel delivery in cancer therapy: advances, challenges,
and prospects[]]. Cell Mol Bioeng, 2025, 18(3-4): 213-237.



