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Introduction
Cancer cells use various intercellular communication mechanisms in order to adapt to the local microenvironment, manipulate
the immune system, and facilitate metastasis. Extracellular vesicles (EV) release is a new mechanism of cell-to-cell
communication. EV enclose various types of molecules including lipids, proteins, DNA, messenger RNA (mRNA) and non-
coding RNAs [microRNA and long non-coding RNA (lncRNA)]. EVs have been proposed to have significant roles in breast
cancer growth and metastasis. Therefore they have been evaluated as potential avenues of new therapeutic intervention as well
as biomarkers for disease detection. We hypothesized that the lncRNA expressed in EVs have a regulatory role, and examined
their presence in a human epidermal growth factor receptor 2 (HER2) cancer cell line BT474.

Results
EV isolation and characterisation
We grew a breast cancer cell line BT474 in a two-chamber adherent bioreactor flask (CELLine AD1000) for increasing the
number of cells and also EVs in a 3D-culture. EVs were isolated using differential centrifugation and size exclusion
chromatography (SEC) as outlined in Figure 1.
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Figure 1. Workflow for extracellular vesicle isolation.) BT474 cells are incubated in using CELLine Flask with appropriate culture
medium containing serum replacement CDM-HD eliminated the presence of contaminating bovine EVs from fetal calf serum. [1]
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Figure 3. Immunoblot with antibodies specific for HER2, EpCAM and
TSG101 proteins are indicated above. Microvesicle (MV) from 10,000g
spin, small EV (SEV) from 100,000g spin, and qEV after qEV column
(qEV) from the BT474 cells. Tetraspan TSG101 is a loading control.
Tubulin is a negative control for EV. [1]

Size distribution and image of BT474 derived EVs

Figure 2. Characterization of isolated EVs by transmission electron microscopy and  Nanoparticle Tracking Analysis (NTA). (A) 
Representative image from transmission electron microscopy. (B and C) Representative graph depicting the hydrodynamic size 
distribution profiles of isolated (B) large EV (LEV), and (C) small EV (SEV) from BT474 cell line measured by NTA. (D) 
Representative EV size distribution and protein profiles of particles isolated using qEV column.[1]

Figure 4. (A) Relative mean mRNA abundance of 5 protein-
coding genes (EpCAM, BIRC5, YBX1, GAPDH, HPRT1) and
3 long non-coding RNAs (ZFAS1, HOTAIR, AGAP2-AS1) in
BT474 cells and their EVs. Each data point represents the
average of three independent experiments (error bars are
SEM). [1]

Detection of protein associated with BT474 derived EVs

Detection of mRNA and lncRNA associated with BT474 derived EVs
EpCAM is involved in cell-to-cell adhesion and is a potential target for gene therapy. BIRC5 gene (survivin protein)
expression was associated with HER2 in breast cancer. Y-Box binding protein 1 (YB1) is a nucleic acid-binding protein
encoded by gene YBX1, which was initially identified as a factor bound to the Y-box (an inverted CCAAT box). It is a
pleiotropic, multifunctional protein. Glyceraldehyde 3-phosphate dehydrogenase (GAPDH) and hypoxanthine
phosphoribosyltransferase (HPRT) are commonly used as positive control genes. ZFAS1, HOTAIR1 and AGAP2-AS1 are
tumor-related lncRNA.

Of all the RNA tested, EpCAM was selectively retained by the cells and not packaged into EVs. LncRNA ZFAS1, HOTAIR
and AGAP2-AS1 were detected in EVs (Fig. 4). However, both YBX1 and ZFAS1 showed no significant differential
expression in breast caner samples vs normal,[1] suggesting their use as positive control genes rather than using the
common positive control genes HPRT or GAPDH in breast cancer samples.

Summary and future directions
• We have detected the expression of HER2 and EpCAM protein, BIRC5 mRNA, lncRNA

ZFAS1, HOTAIR and AGAP2-AS1 associated with BT474 derived EVs.
• We will explore the presence of EV associated BIRC5 mRNA in HER2+ patients’ plasma.
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