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What Are Exosomes?
•  Secreted membrane vesicles 
•  Diameter: 30-100nm
•  Contain cytoplasmic components
•  Have a lipid bilayer
•  Originate from tumor cells, dendritic cells, lymphoid cells, 

mesothelial cells, epithelial cells, or cells from different 
tissues or organs

•  Secreted only by living cells
•  Located in various body fluids
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Cellular Vesicles (1)
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Cellular Vesicles (2)
•  Spherical structures limited by a lipid bilayer
•  2 types:

–  Carrier vesicles
•  Strictly intracellular
•  Contain material from the originating compartment
•  Expose the cytoplasmic side of their parent at their outer 

surface
–  Membrane vesicles 

•  Expelled into the extracellular space
•  Contain cytosol
•  Expose the luminal side of the membrane to their outer 

surface
•  Miniature Cells
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Membrane Vesicles
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A Brief History of Exosome Discovery
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Discovery
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Biogenesis
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Structural Organization
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Interaction With Neighboring Cells 
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Biological Function
•  Mediate intercellular communication

–  Facilitate interaction between two cells without a direct cell-cell 
contact

–  Develop new adhesion features through binding to target cells
–  Exchange membrane proteins and cytosol between cells

•  Considered  an alternative to lysosomal degradation
•  Transfer of antigens from tumor cells to DCs
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Physiological Roles (1)
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Physiological Roles (2)
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Exosomes in Immune Responses
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Importance
•  Functional roles: cellular communication, immune 

system modulation and tumor progression. 
–  transfer RNAs including mRNA and microRNA as well as protein 

to neighboring cells 

•  Circulating exosome levels have also been found to be 
elevated in diseased states such as ovarian cancer, lung 
cancer, and melanoma 

•  Exosomal load assessment and exosomal molecular 
profiling may be used for disease detection and 
monitoring.  
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Literature
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exRNAs
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exRNAs
•  RNA molecules found in exosomes
•  Some are specific to exosomes and not found in the 

parent cell
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•  Database of exosomal proteins, RNAs and lipids
–  146 studies
–  13333 protein entries – 4563 different proteins
–  2375 mRNA entries – 1639 mRNAs
–  764 miRNA
–  194 lipid entries
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Diversity
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10/10/2012  23 

1 
2 
3 
4 
5 
6 
7 
8 

A  B 

C 

D 



•  Exosome release  is exacerbated in tumor cells

•  ex-miRNA from tumor exosomes are parent cell specific

•  miRNA profiling of circulating tumor exosomes could 
potentially be used as surrogate diagnostic markers for 
biopsy profiling, extending its utility to screening 
asymptomatic populations
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Why Study Exosomes & 
exRNAs?



Exosomes, exRNAs & Cancer
Ovarian Cancer 
•  Malignant ascites-derived exosomes of ovarian carcinoma patients contain CD24 and EpCAM. Gynecol Oncl. 

2007 Dec;107(3):563–71. Epub 2007 Sept 27.
•  Claudin-containing exosomes in the peripheral circulation of women with ovarian cancer. BMC Cancer. 2009 Jul 

20;9:244.
Breast Cancer  
•  Purification, characterization and biological significance of tumor-derived exosomes. Anticancer Res. 2005 Nov-

Dec;25(6A):3703-3707.
•  Proteomics of MUC1-containing lipid rafts from plasma membranes and exosomes of human breast carcinoma 

cells MCF-7.. Proteomics 2009 May;9(10):2820-35
Prostate Cancer
•  Senescence-Associated Exosome Release from Human Prostate Cancer Cells. Cancer Res 2008;68(19):7864–71
Brain Cancer / Glioblastoma 
•  Intercellular transfer of the oncogenic receptor EGFRvIII by microvesicles derived from  tumour cells. Nat Cell Biol. 

2008 May;10(5):619-24. 
•  Proteomic and immunologic analyses of brain tumor exosomes. Graner MW FASEB J. 2009 May;23(5):1541-57. 

Epub 2008 Dec 24.
exRNAs 
•  Exosomal microRNA: a diagnostic marker for lung cancer. Clin Lung Cancer. 2009 Jan:10(1):42-6.
•  MicroRNA signatures of tumor-derived exosomes as diagnostic biomarkers of ovarian cancer. Gynecol Oncol. 

2008 July;110(1):13–21
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THANK YOU!
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