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Here in Research Genetic Cancer
Centre (RGCC) we are in the
process of developing a novel
small molecule ERK inhibitor. We
have currently synthesized an
intermediate molecule -
RGCC169- which needed to be
tested in order to confirm we are
using the appropriate tools. The
limited solubility that this
compound exhibits makes it
difficult to enter the cell
membrane and exert its effects.
Therefore, a delivery system had
to be devised in order to increase
intracellular uptake efficiency.
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EVs were isolated from human
serum by PEG precipitation. EV
intracellular fate was determined by
fluorescence microscopy using
anti-CD63 Ab during various time
points. RGCC169 was EV
encapsulated and loading was
determined by HPLC using both
AcN and MeOH. RGCC169 cell
sensitivity was determined using
both a Her2 negative, PIK3CA
mutated (MCF7) and a Her2
positive, PIK3CA/KRas mutated
(HCT116) cell line. EV-
encapsulated RGCC169 toxicity
was evaluated by MTT viability
assay on MCF7 cells.

We have successfully loaded our
compound into EVs as evident
from HPLC experiments. AcN vs
MeOH mobile phases give
different loading efficiencies
(Table 1). EVs are delivered
intracellularly by endocytosis
within 30mins (Figure 1).
Sensitivity to RGCC169 was
greater in MCF7 cells (PIK3CA
mutated) as shown in Figure 2.
Encapsulated RGCC169 was
shown to have increased
cytotoxicity over RGCC169 alone
(Figure 3).

Average loading 
efficiency

SEM No of 
experiments

AcN 28 0.6 9
MeOH 84 2.7 2

Table 1: Different loaded efficiencies using either methanol 

or acetonitrile as a mobile phase in HPLC

Figure 2. The effect of RGCC169 on MCF7 (a) and HCT116 

(b) cell viability. For MCF7 3uM and 10uM RGCC169 were 

used. For HCT116, 1uM, 10uM and 100uM RGCC169 were 

used

Figure 1: EV cellular uptake at 30mins as evident under 

fluorescent microscope. MCF7 cells exhibit very little CD63 

expression (a). CD63 fluorescence in EV-CD63 incubated 

MCF7 is extensive (b). 
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Figure 3: The effect of 3uM, 10uM RGCC169 and 3uM, 10uM 

EV-encapsulated RGCC169 on MCF7 cell viability.  (Untreated vs 

10uM p=0.002, Untreated vs EV-3uM p=0.0004, Untreated vs EV-

10uM p=0.0009, 3uM vs EV-3uM p=0.002

MeOH gives higher encapsulation efficiency
compared to AcN. This could either be due to
the greater ability of MeOH to break apart EV
pellets, or due to great variability of loading.
EVs are delivered by endocytosis. Her2
positive, PIK3CA/KRas mutated cell lines are
less sensitive to RGCC169 possibly due to the
higher levels of activated ERK. EV
encapsulation increased significantly cell
sensitivity to RGCC169.

The above findings confirm that we have
successfully devised a delivery system for our
novel molecule’s intracellular transport and that
we are indeed using the appropriate synthesis
methods for the achievement of our final goal;
that is the synthesis of a novel cytotoxic drug.
Future perspectives include elucidating
RGCC169 mechanism of action.

CONCLUSION
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