DON'T RUN, MELANOMA!

Melanoma is one of the most serious types of
skin cancer with a high potential for metastasis and
a low survival rate [1,2]. It has been reported that
about 60% of melanomas contain a mutation in the
v-raf murine sarcoma viral oncogene homolog B
(BRAF), and V600E (1799T>A) mutation in BRAF is
the main type of mutations in the cancer tissues,

which plays a critical role in carcinogenesis of mela-

noma. In the present study, we designed a synthetic

We designed a synthetic device based on the
CRISPR/Cas9 system that can accurately identify
and kill melanoma cells with BRAF mutations. This
device includes two parts: a CRISPR/Cas9 system

and a regulatory system.

CRISPR/Cas9 System
Our sgRNA was designed for specifically binding
to mutant BRAF V60OE gene in melanoma cells.

Regulatory System

The regulatory system includes an artificial mi-
croRNA (amiRNA) which can specifically bind to
SAMMSON and an artificial complementary se-
quence after Cas9 as the binding site of amiRNA.
Thus, the CRISPR/Cas9 system can be regulated.

As the figures shows, in normal cells where
SAMMSON has no expression, the amiRNA will
bind to the binding site after Cas9, and prohibit the
translation of Cas9. In contrast, in melanoma cells,
the highly expressed SAMMSON binds to the
amiRNA and the inhibition of the amiRNA on the
CRISPR/Cas9 system will be released, which results
in the activation of the CRISPR/Cas9 system cleav-
ing the mutant BRAF V60OOE gene.

Part one:

Our modeling group used a scoring method
called CFD (cutting fequency determination) to
predict sgRNA off-target probability. We found 7
sequences of high probability of off-target effect.
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Part two:
We developed a model to describe the drug re-

lease in tumor tissue. The goal of this model is to
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device base on the CRISPR/CAS9 system to specifi-
cally disrupt the mutant BRAF in melanoma cells.
Our results showed that the system significantly in-
hibited the proliferation and migration, and induced
apoptosis in the two cell lines, which suggested
that we could target a specific oncogene and
achieve personalized therapy for different types of

cancer by simply changing the sequence of a
sgRNA.
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take control of the drug by adjusting initial concen-

tration and dosage.
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Unfortunately, we failed to gain experiment data of
lentivirus vector due to the limited time. However,
the values of parameters of liposomal drug have

been determined, and liposomal drug release sim-

ulation is shown below.
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Fig.| Cell apoptosis was induced after infection with plasmid and detected
by flow cytometry analysis. Apoptosis of infected cells A375 (A) and G36|
(C) was measured by flow cytometry. The cell apoptotic rate was signifi-
cantly increased in the Treatment group in A375 and G361 cells (A-D).
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Fig.3 Cell migration was restrained by the CRISPR/Cas9 system. Migration
of the infected cells A375 and G361 were measured by the Transwell
assay. Cell migration was significantly suppressed in the treatment group in
A375 (A) and G361 (C) cells. Each experiment was performed on at least
three independent occasions. Error bars show mean + SD (*P< 0.05).

The future plan

In the future, we would like to put the regulatory
system and CRISPR/Cas9 system together and to
test whether the Cas9 protein is only expressed
and works in melanoma cells.

Next, we will pack the vectors containing the
amiRNA, amiRNA binding-site, Cas9 and sgRNA

into lentivirus in order to increase the transfection
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Fig.2 Cell proliferation was significantly inhibited by the CRISPR/Cas9
system both in A375 (A) and G36! (B) cells. The error bars for each time
point show the mean + SD (*P<<0.05, **P<<0.01).
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cells.A, the Chromatogram of DNA sequencing. B, DNA sequence com-
parison. Our CRISPR/CAS9 system specifically cleaved the mutated

BRAF gene in melanoma cells, resulting in insertion, deletion and

frameshift mutation on the gene.

efficiency and use them to deliver the device into
the target cells in the functional experiments.
Finally, we also want to sequence the whole
genome of the transfected cell and see whether we
can reduce the off-target effects on the melanoma

cells by the system.
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