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The hidden power of “junk DNA”
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MicroRNAs can be used as...

Biomarkers Post-transcriptional regulators Therapeutic targets
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« ~2600 in human genome
« Highly stable in clinical samples

« Expressed in a variety of body fluids

- Phylogenetically conserved é N \
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Aggressive Lymphoma mouse model
treated with miR-155 inhibitor
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Source Gene Alterations(s)

Kinase Fusions — Haroche et al. Blood 2012% BRAF p.V600E
KIF5B-ALK ALK-inhibitors Emile et al. J Clin Oncol. 2013"" BRAF p.T599_ V600>RE

Bentel et al. BMJ Case Rep. 20177 BRAF p. L485W*
Diamond et al. Blood 2013™ NRAS p.Q61R
\ | Aitken et al. Histopatholzogy 2015% NRAS p.Q61K
Y ] ; ; Emile et al. Blood 2014' NRAS p.G60R*
v X Receptor Tyrosine Kinase Janku et al. Mol Cancer Ther. 2019
I | K | N 0 20 0 0000 ’ b Emile et al. Blood 20142 PIK3CA p.E542K
M'-Jill:l‘s’:lnrlulfuﬂ(H‘}HJ("MIUIM 'I'“l’l"x!-v";"v! I"wI‘L“'»h PIK3CA p.E545K
0606000000 () PIK3CA p.A1046T
v ; PIK3CA p.H1047L
® GRB? s0s ) PIK3CA p.H1047R
PIBKCA - Hyman et al. Cancer Discov. 2015 KRAS p.G12S
; < KRAS MEK Nordmann et al. Blood 2017%° KRAS p.Q61H
D — ’.\ RAS NRAS Helalloliveley |- anku et al. Mol Cancer Ther. 2019 KRAS p.G12R*
Diamond et al. Cancer Discov. 2016* ARAF p.S214A
l Diamond et al. Blood 2016'7 ARAF p.P216A

i ), Estrada-Veras et al. Blood Adv. 2017¢ ARAF p.A225V

il R AF akak I_ BRAF Lee et al. JCI Insight 20177 ARAF p. D228V
\ BRAF Ha)aYls)ine sl |Paro et al. Blood 20172 ARAF p.P539H

4» Goyal et al. Blood 20198 KRAS p.G12R

Diamond et al. Nature 2019 KRAS p.R149G
Janku et al. Mol Cancer Ther. 2019'° NRAS p.G12D

mTOR fMElq MEK Durham et al. Nat Med. 2019%3 ﬁiﬁsz;‘?ff?a
S p-
I— inhibitors MEK2 I_ inhibitors MAP2K1 p. Q56P

MAP2K1 p.K57N
MAP2K1 p.K57E
MAP2K1 p.F68L

ERK1 MAP2K1 p.C121S
ERK \lW MAP2K1 p.5123T
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MAP2K1 p.P124L

l MAP2K1 p.P124Q

MAP2K1 p.E144K
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MAP2K2 p.Y134H*
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\ PTCH1 loss
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S P4 U2AF1 p.Q157P
~ ’ MPL p.W515L*
~ - ERBB2 amplification*
Sw - KIF5B-ALK fusion
A Gl R B LMNA-NTRKT fusion
CSFIR c.1157C>T
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Research goals

« To identify a unique microRNA expression signature in ECD patients

« To characterize ECD-specific microRNAS expression before and
following treatment with B-RAF and MEK inhibitors

« To study the role of microRNAs in the pathogenesis of ECD
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Our patients
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MIRNA expression patterns in ECD patients compared with healthy individuals
m

HOSPITAL

ASSUIES

PC2: 19% variance
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miR-126-3p
miR-142-3p
miR-16-5p
miR-93-5p
miR-15b-5p
let-71-5p
let-7g-5p
miR-221-3p
miR-130a-3p
let-7d-5p
miR-20a-5p
miR-107
miR-125a-5p
miR-26a-5p
let-7a-5p
miR-23a-3p
let-7b-5p
miR-191-5p
miR-199a-3p
miR-98-5p
miR-15a-5p
miR-24-3p
let-7t-5p
let-7e-5p
let-7¢-5p
miR-374b-5p
miR-185-5p
miR-19a-3p

| miR-106b-5p

mIR-197-3p
miR-106a-5p
miR-361-5p
miR-21-5p
miR-199a-5p
miR-127-3p
miR-374a-5p
miR-28-5p
miR-23b-3p

)
: ] miR-18a-5p

miR-432-5p
miR-27b-3p
miR-340-5p
miR-301a-3p
miR-99b-5p
miR-30b-5p
miR-766-3p
miR-1260b
miR-324-5p
miR-144-3p
miR-320e

Differential microRNA expression in plasma samples of ECD patients and healthy controls

Weissman & Diamond et. al., Cancers, 2020
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miIR expression
(log2 scale)

I: Validation of miRNAs expression in plasma samples of

ECD patients and healthy controls

mIR-126-3p
miR-142-3p
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Real Time-PCR validation [ECD n=32, HC n=15]
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RTK Cytokine
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I Let-7 miRNAs

The let-7 family is consider as
tumor suppressor mMiRNAS since

they regulates oncogenic pathways
In numerous types of tumors

Let-7 family
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MicroRNA expression following ERK Signaling Cascade Inhibition

ECD-11 (BRAF V600E) g ECD-15 (MAP2K2 Y134H) C ECD-19 KRAS (G12R/ARAF P216A)
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CXCL10 3'UTR 5’

miR-15a-5p 37

miR-15a-5p levels in plasma

samples of ECD and HC

*

miR-15a-5p regulates CXCL10 expression in ECD patients
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Secreted CXCL10 levels in plasma

samples of 24 ECD patients and 10 HC
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CXCL10 is highly expressed in:

« Inflammatory and autoimmune diseases
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miR-15a-5p and CXCL10 expression in tissue biopsies of ECD patients
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Functional studying of the miR-15a-5p in cells over expressing MAPK pathway
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CXCL10 mRNA and protein levels after miR-15a-5p mimic transfection
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Low expression of CXCL10 results in downregulation of p-ERK signaling and target genes
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Inhibition of p-ERK signaling by miR-15a-5p and its effect on the let-7 family miRNAs
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miR-15a-5p induces apoptosis in cells overexpressing MAPK-ERK pathway
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miR-15a-5p promotes growth arrest in cells overexpressing MAPK-ERK pathway

Cell proliferation assay Cell cycle analysis
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MiR-15a-5p and CXCL10 expression in ECD patients after treatment with MEK inhibitor
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Suggested mechanism for miR-15a-5p involvement in ECD pathogenesis

Normal condition ECD patients

miR-15a-5p u

Proliferation/Survival

DALDAl
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Conclusions

 Circulating microRNAs may assist in the future for establishment of

biomarkers for diagnosis and treatment response

« MicroRNAs highlights additional layers of post-transcriptional regulation in

ECD pathogenesis

« miR-15a acts as a tumor suppressor by downregulating CXCL10, and down

regulation of MAPK signaling through Lin-28a and

| the let-7 family

« Upregulation of miR-15a-5p in ECD patients may
utility in the management of this disease

nave potential therapeutic
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Big potential from small molecules this is a MmiRacle
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