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- MicroRNA(miRNA) and gene regulation. Introduction to the field of microRNA
(miRNA). History of miRNA. MicroRNA Biogenesis and Regulation. Databases and
platforms. MiRNA function: post-transcription regulation of gene expression.

-Role of miRNA in Diseases (Age-Related Diseases, Heart Disease, Neurological
Diseases and Immune Function Disorders and Cancer. Tumor suppressive and
oncogenic miRNAs, miRNA in liquid biopsies and circulation tumor cells.

-Potential miRNA Associated Products in Clinical Trials

-Introduction to the field of extracellular vehicles (EVs) including exosomes:
nomenclature and the history of EVs.

- Biogenesis, release and uptake mechanisms of EVs.

-EVs isolation: collection and processing of cell culture media and body fluids such
as blood, breastmilk, cerebrospinal fluid, and urine prior to isolation of EVs. Different
isolation methods and characterization/quantification techniques for EVs
(ultracentrifugation, size exclusion chromatography, density gradient, kit-based
precipitation, electron microscopy, cryo-TEM, flow cytometry, nanoparticle tracking
analysis).

- Extracellular vesicle composition. EV cargos : mRNA, miRNA, protein, lipids.
Methodologies for Studying RNAs and Proteins within EVs.

- The EVs functions. The role of EVs in cell-cell communication. Role of exosomes in
disease and development. Tracking and monitoring of EV in vivo.

- EV targeting to cells, EV as diagnostics, and their clinical application.

-EVs for delivery of RNA interference therapeutics.

-EVs as epigenetic regulators. Interspecies and intraspecies communication by EVs.
Milk-derived exosomes as an example of epigenetic regulation between mothers
and their babies.
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