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Discovery of exosomes
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_ The road to the 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 [

e 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]

= 'B
Exosomes in maturing sheep reticulocytes.

Johnstone RM , et al. Blood Cells Mol Dis. 2005 May-Jun;34(3):214-9.
T ——————————,————————,—,—,—,—,—,—,—,—;m;—.
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James E. Rothman Randy W. Schekman Thomas C. Stidhof

Pr

The Nobel Prize in Physiology or Medicine 2013
was awarded jointly to James E. Rothman, Randy
W. Schekman and Thomas C. Stidhof "for their
discoveries of machinery regulating vesicle traffic,
a major transport system in our cells"
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https://www.nobelprize.org/prizes/medicine/2013/summary/
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Exosome production and signaling delivery
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@% Formation of exosomes

Endosomal pathway
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MVB: multivesicular bodies

Chen Q, et al. Molecules. 2022 Nov 12;27(22):77809.
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@% Exosome signaling by direct interaction or membrane fusion
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Downstream Signalling Co;tents released into cytosol
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TARGET CELL TARGET CELL
Direct interaction Membrane Fusion

Gurung S, et al. Cell Commun Signal. 2021 Apr 23;19(1):47.
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@% Application of Exosome Iin diagnosis
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C: Zhou B, et al. Signal Transduct Target Ther. 2020 Aug 3;5(1):144.
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@% Exosomes and cancer

%= fibroblast activated
Exosomes from fibroblast
immune cells <= endothelium . tumor cells
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Wang X, et al. Oncogenesis. 2022 Sep 15;11(1):54.
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5 Exosomes and cancer diagnosis

nature

Article | Published: 24 June 2015

Glypican-1identifies cancer exosomes and detects
early pancreatic cancer
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Healthy Breast PDAC PDAC: Pancreatic ductal adenocarcinoma
cancer

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

Melo SA, et al. Nature. 2015 Jul 9;523(7559):17
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@% Exosomes and cancer prognosis

Colorectal cancer Exosome Tumor Cell
Macrophage _ B W
TCel — gm- - CRol NS '
Stromal Cell — & :

Exosome Liver Metastasis

Primary Tumor

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.

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

Fields No. of Source Volume Targets Exosome extraction Extraction Detection

patients of body method method

fluid
Pregnancy disorders
S NucleoSpin
Pregnancy o Exosome precipitation -
hypertension 98 Plasma 500l miR-210 solution Ei!(RNA Plasma ¢gPCR
. Ultracentrifugation + . L
47 Plasma  1ml m:g:igg:;__%p' ultrafiltration + OptiPrep E!(Rﬁslazsgl Mini - Nes
. P gradient centrifugation !

Preeclampsia

45 Plasma 1ml PLAP Ultracentrifugation ELISA ELISA
Preterm birth 20 Plasma 1ml miRNAs Ultracentrifugation RNeasy Mini Kit NGS
Congenital I i — Ultracentrifugation + .
obstructive 8 ﬁl:?glotlc 10ml 5"5%_%00' miR sucrose gradient TRIzol m:sggrra
nephropathy P centrifugation Y

Zhou B, et al. Signal Transduct Target Ther. 2020 Aug 3;5(1):144.
T ——————————,————————,—,—,—,—,—,—,—,—;m;—.
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Application of Exosome In drug delivery
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@% Application of Exosome in drug delivery

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

ACS Pu bl |Cat|o ﬂS Search text, DO, authors, etc.

@ Most Trusted. Most Cited. Most Read.

BIOLOGICAL AND MEDICAL APPLICATIONS OF MATERIALS AND INTERFACES | July 30,2020

Chondrocyte-Targeted MicroRNA Delivery by Engineered Exosomes
toward a Cell-Free Osteoarthritis Therapy

B Cy3-miR-140 DAPI Bright-field Merge

Exos+miR-140

Transfection of dendritic cells Separation of chondrocyte-targeting exosomes
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Cartilage repair  Specific delivery of miR-140 to chondrocytes Intra-articular injection

CAP: chondrocyte-affinity peptide
LAMP-2B: lysosome-associated membrane glycoprotein 2b protein

Liang Y, et al. ACS Appl Mater Interfaces. 2020 Aug 19;12.
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@% Application of Exosome in drug delivery
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,+° RBD: SARS-CoV-2 receptor-binding domain
. DSPE-PEG-NHS: 1,2-Distearoyl-sn-glycero-3-
‘ phosphoethanolamine-poly(ethylene-glycol)-N-hydroxysuccinimide

Airway eplthellum L*
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
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.

The Chinese University of Hong Kong 1 9



;ﬁ_} Summarize
Limitation:

1.l1solation 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.

T T ..
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% The exosome purification

The exosome purification by ultracentrifugation and immunoprecipitation using antibody
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@% Application of Exosome in Cardiovascular Diseases

Fields No.of Source Volume Targets Exosome extraction Extraction Detection Findings

patients of body method method

fluid

Cardiovascular diseases

20 Serum  1ml miR-939 Ultracentrifugation TRIzol qPCR Prognosis
Myocardial
infarction

35 Plasma 5ml proteins Ultracentrifugation Trypsin LC-MS/MS Diagnosis
ggg;zry e 180 Plasma 250ul miR-92a-3p Ultracentrifugation TRIzol qPCR Prognosis

. Roche
Vascular Cystatin C, . >
disease 1060 Plasma 1504l Serpin F2, CD14 ExoQuick™ E);)Srir;?ﬁte Immunoassay Prognosis
miR-423-5p .
: A ExoQuick™ Exosome Ethanol A
20 Serum - miR-22, miR- R : e qRT-PCR Prognosis
320a, MiR-92b Precipitation Solution precipitation
Heart failure
: ExoQuick™ Exosome ;

100 Serum 250ul miRNA Precipitation Solution ISOGEN Il qPCR Prognosis

Stroke 131 Serum - miR-9, miR-124  ExoQuick™ Solution Exosome RNA | 50p Diagnosis
¢ Purification Kit

Cardiac 37 Serum  30ul  IL-1B, P-selectin Affinity capture ELISA ELISA Prognosis
arrhythmia A

The Chinese University of Hong Kong
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@% Application of Exosome in Transplantation

Fields No.of Source Volume Targets Exosome extraction Extraction Detection Findings
patients of body method method
fluid

Organ transplantation

BALF - Ultracentrifugation
30 EAQS' Collagen- = Western blot  Diagnosis

Serum 1mil Total Exosome Isolation

Lung Reagent kit

12 BALF 20-60ml mRNAs Ultracentrifugation m:ggﬁ%‘?’ RNA-Seq Diagnosis

10 Serum - miR-142-3p Ultracentrifugation m:ﬁmﬁNeasy gRT-PCR Diagnosis
Heart

48 Serum 200l Proteins Total Exosome Isolation Trypsin LC-MS/MS Prognosis

44 Urine 15ml CD3 Ultracentrifugation iKEA iKEA Prognosis

47 Urine - Leet;;sp:;':q’ Ultracentrifugation RIPA buffer LC-MS/MS Diagnosis
Kidney P

exoRNeasy Serum/Plasma exoRNeasy
64 Plasma - mRNAs Midi Kit Serum/Plasma gPCR Diagnosis
Midi Kit

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

A size range of 30—-100 nm p
Exosomes are of extracellular vesicles endosomal origin &,

;/’/ \L A
| Exocytosis l

Microvesicles: Multvesicular /

A size range of 50-1000 nm o=
Microvesicles typically form by membrane shedding, especially | ’c Aiaintie bl
from injured or transformed cells (>1000nm)

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.
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: miRNAs i
OCircRNAs
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Exosome ’§

Soluble .
moleculeS‘

MVB: multivesicular bodies

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



	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9
	幻灯片 10
	幻灯片 11
	幻灯片 12
	幻灯片 13
	幻灯片 14
	幻灯片 15
	幻灯片 16
	幻灯片 17
	幻灯片 18
	幻灯片 19
	幻灯片 20
	幻灯片 21
	幻灯片 22
	幻灯片 23
	幻灯片 24
	幻灯片 25
	幻灯片 26
	幻灯片 27
	幻灯片 28

