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1. Introduction

1.1. What is melanoma?
80%  skin 

cancer deaths
4% malignant

skin neoplasms

Spain: 9,7 cases / 100.000 habitants

1.2. Treatment of metastatic melanoma

TARGET THERAPY IMMUNOTHERAPY

Target therapy and immunotherapy have revolutionized the treatment of 
metastatic melanoma in recent years, with an increase of the duration of OR, OS 

and PFS unprecedented in this type of cancer.

However, nowadays a large proportion of patients treated with target therapy or 
immunotherapy develop drug resistance, which allows the disease to progress.

Melanoma is a growth of melanocytes
that in most cases (95%) is localized in
the skin.

ncRNA

Protagonist of 
the study of 

post-
transcriptional 
regulation in 
eukaryotes 

during the last 
two decades

The most 
expressed ncRNA

in eukaryotic 
somatic tissues2

¡miRNA!

Data from: https://www.seom.org/

Against B-RAF and MEK kinases.
40-60% of melanoma patients have
MAPK/ERK pathway overactivated

due to B-RAF V600E mutation1

Anti-
PD-1

Anti-
CTLA-4

Blockage of receptors that decrease
the activation of the immune system
(PD-1 and CTLA-4) allows it to destroy

skin cancer cells

Year
2011

“Traditional” 
chemotherapy

B-RAF 
inhibitors

MEK 
inhibitors

1st cancer in 
which IT (with 

antibodies) was 
approved

Overall survival: 
6-9 months

Overall survival: 10-25,1 months

1.3. What next?

There are >2.500 human miRNAs that 
regulate the expression of ≈ 5.300 genes 

(30% total)2

Its expression is regulated by 
transcription factors and epigenetically

More than half of known miRNAs are located in genomic regions 
whose alteration is frequent in different types of cancer

… and what

about

melanoma

Just because you
don’t understand, 
you can’t call us

“junk”!

2. Objectives 3. Methodology
1. To consider the possible involvement of miRNAs in the development of 
melanoma.
2. To investigate drug resistances to target therapy and find out what strategies 
are being carried out to avoid them.
3. To evaluate the introduction of miRNAs in melanoma therapeutics.

Bibliographic research:

4. Results and discussion

The expression 
pattern of miRNAs
differs between a 

melanocytic cell and 
a melanoma tumor 

cell

In mutated B-RAF melanomas 
a lot of the regulatory effects 
of melanoma development 

are exerted through the 
induction or repression of 

miRNAs2

There is an inverse relationship
between the activation of the
MAPK/ERK pathway and the
expression levels of:

miR-524-5p is a target of the MAPK/ERK pathway, but in 
turn it has the ability to inhibit the pathway by 
decreasing the expression of B-RAF and ERK2.

Myc

1

miR-524-5p3

Fig. taken from: Liu et al, 2014

The reactivation of the MAPK/ERK
pathway is the predominant
mechanism of drug resistance (70-80%
of patients progressing to iBRAF1), and
may occur due to:

2

Strategies to 
avoid the 
emergence 
of drug 
resistance:
COMBINED 
THERAPIES

Combination of iBRAF
and iMEK First-
choice therapy in 

metastatic melanoma 
B-RAF mutated, but 

50% of patients 
continue to develop 
resistance after 12 

months1

Combination of 
MAPK/ERK and 

PI3K/AKT inhibitors

Combination of iBRAF
and immunotherapy

The new strategies should look for more 
complex combinations against several 
signalling pathways and shouldn’t have 

common resistance effectors.

Phase III 
CT

Overexpression of alternative
MAP3K

Specific alterations in B-RAF

Mutations that activate the
MAPK/ERK pathway

There are 420 miRNAs controlled by the MAPK/ERK 
pathway 4: is any related to resistance to target therapy?

↑ Levels:
Sensitive cells

↓ Levels:
Resistant cells

The overexpression of miR-579-3p is capable of 
preventing the development of resistance to iBRAF:

Blue: SCR; Grey: miR-579-3p

and it is also capable of improving inhibition by iMEK in 
iBRAF-resistant melanoma cells:

B-RAF

MDM2
MITF

miR-579-3p seems to have therapeutic potential as a 
complement to target therapy to avoid the development 

of drug resistance.

3

B

Fig. A and B taken from: Fattore L et al, 2017

miR-579-3p4

5. Conclusions 6. Bibliography

1. Deregulation of the MAPK/ERK pathway causes alterations in the profile of
miRNAs, and when their basal levels are restored a regression of the malignant
phenotype takes place.
2. 50% of patients treated with combined therapy continue to develop drug
resistance, being necessary to find new combinations to overcome or prevent the
appearance of it.
3. The restoration of the miRNA’s profile by mimetic molecules enhances the
inhibitory effect of the MAPK/ERK pathway with target therapy (both
monotherapy and combined therapy) and could prevent the development of drug
resistance.
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MECHANISM OF ACTION

miRNAs inhibit translation 
and promote 

deadenylation and 
degradation of mRNA
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