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Discovery of exosomes



In 1981, Trams et al. discovered a group of vesicle-like structures with 

diameters 40-1000 nm smaller than those of multivesicular bodies by 

transmission electron microscopy [1]

In 1987, Johnstone et al. used ultracentrifugation to isolate these 

membrane-bound vesicles from sheep reticulocytes. For the first time, 

these vesicle-like structures were named exosomes [2]

Johnstone RM , et al. Blood Cells Mol Dis. 2005 May-Jun;34(3):214-9. 
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The road to the discovery of exosomes

Exosomes in maturing sheep reticulocytes. 



https://www.nobelprize.org/prizes/medicine/2013/summary/
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The road to the discovery of exosomes
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Exosome production and signaling delivery



Chen Q , et al. Molecules. 2022 Nov 12;27(22):7789.

MVB: multivesicular bodies
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Formation of exosomes

Endosomal pathway



Gurung S , et al. Cell Commun Signal. 2021 Apr 23;19(1):47. 
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Exosome signaling by direct interaction or membrane fusion 
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Application of Exosome in diagnosis 



Zhou B , et al. Signal Transduct Target Ther. 2020 Aug 3;5(1):144. 
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Application of Exosome in diagnosis 

Transplantation

Cardiovascular Diseases

Oncology
Pregnancy Disorders
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Exosomes and cancer 

Wang X , et al. Oncogenesis. 2022 Sep 15;11(1):54. 

TAM: tumor-associated macrophage

Treg: regulatory T cell

DC: dendritic cell

MDSC: myeloid-derived suppressor cell

M2: M2 macrophage

NK: natural killer cell

TAN: tumor-associated neutrophil

CAF: cancer-associated fibroblast.



Melo SA , et al. Nature. 2015 Jul 9;523(7559):17

PDAC: Pancreatic ductal adenocarcinoma

The combination of exosome glypican-1, CD82, and CA19-9 to establish an early screening test for pancreatic cancer.
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Exosomes and cancer diagnosis



Zhou B , et al. Signal Transduct Target Ther. 2020 Aug 3;5(1):144. 

Stromal cell-derived exosomes can carry bioactive molecules (e.g., miR-92a-3p) to colorectal cancer cells 

and enhance epithelial-mesenchymal transition and cell stemness to promote liver metastasis. 
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Exosomes and cancer prognosis

Colorectal cancer



Zhou B , et al. Signal Transduct Target Ther. 2020 Aug 3;5(1):144. 
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Application of Exosome in Pregnancy Disorders
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Application of Exosome in drug delivery



Liang Y , et al. Theranostics. 2021 Jan 1;11(7):3183-3195. 

Surface engineering of exosomes via biological manipulation or chemical modification.
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Application of Exosome in drug delivery



Liang Y , et al. ACS Appl Mater Interfaces. 2020 Aug 19;12.
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Application of Exosome in drug delivery

CAP: chondrocyte-affinity peptide

LAMP-2B: lysosome-associated membrane glycoprotein 2b protein



RBD: SARS-CoV-2 receptor-binding domain

DSPE-PEG-NHS: 1,2-Distearoyl-sn-glycero-3-

phosphoethanolamine-poly(ethylene-glycol)-N-hydroxysuccinimide

Unlike intramuscular vaccines, inhaled vaccines can induce the production of neutralizing antibodies against SARS-CoV-2 and 

triggered the mucosal immune system to generate antigen-specific secretory IgA and T-cell responses in the lung
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Application of Exosome in drug delivery

Wang Z , et al. Nat Biomed Eng. 2022 Jul;6(7):791-805.
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Summarize



Advantages

1.Biomarkers for Diagnosis: Exosomes can carry specific proteins, lipids, and RNAs that reflect the health status of 
their parent cells, making them useful biomarkers for early disease detection, including cancer and other conditions.

2.Non-Invasive Collection: They can be isolated from various body fluids (e.g., blood, urine, saliva), allowing for non-
invasive sampling compared to traditional biopsy methods.

3.Targeted Drug Delivery: Exosomes can be engineered to deliver therapeutic agents directly to target cells, 
enhancing the efficacy of treatments while minimizing side effects.
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Limitation:

1.Isolation Challenges:  The processes for isolating exosomes  may affect their integrity and functionality.

2.Standardization Issues: There is currently a lack of standardized protocols for exosome analysis, making it difficult to 
compare results across studies.

3.Limited Understanding of Mechanisms: The biological mechanisms through which exosomes exert their effects are 
not fully understood, which can hinder their clinical application.
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The exosome purification by ultracentrifugation and immunoprecipitation using antibody

The exosome purification



Zhou B , et al. Signal Transduct Target Ther. 2020 Aug 3;5(1):144. 

Application of Exosome in Cardiovascular Diseases



Zhou B , et al. Signal Transduct Target Ther. 2020 Aug 3;5(1):144. 

Application of Exosome in Transplantation



Classification:
Exosome:
A size range of 30–100 nm
Exosomes are of extracellular vesicles endosomal origin

Microvesicles:
A size range of 50–1000 nm
Microvesicles typically form by membrane shedding, especially 
from injured or transformed cells

Apoptotic bodies: 
A size range of 50–5000 nm
Apoptotic bodies result from the fractionation of the cellular 
content of cells that die by apoptosis

Gurung S , et al. Cell Commun Signal. 2021 Apr 23;19(1):47. 

Application of Exosome in Transplantation



Chen YF , et al. J Biomed Sci. 2024 Jul 11;31(1):67.

MVB： multivesicular bodies
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