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

Post-transcriptional regulatorsBiomarkers Therapeutic targets

Aggressive Lymphoma mouse model 
treated with miR-155 inhibitor

• ~2600 in human genome   

• Highly stable in clinical samples

• Expressed in a variety of body fluids

• Phylogenetically conserved

• Differentially expressed



Goyal et al, Blood, 2020



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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Weissman & Diamond et. al., Cancers, 2020

MiRNA expression patterns in ECD patients compared with healthy individuals

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



microRNA ↓

Target gene ↑

↓

Activated signaling pathway

↓

Cell survival/proliferation

Weissman & Diamond et. al., Cancers, 2020

Downregulated 
miRNAs



Validation of miRNAs expression in plasma samples of 
ECD patients and healthy controls

Weissman & Diamond et. al., Cancers, 2020



Ma et al. Cells, 2021

Let-7 family

MAPK

Weissman & Diamond et. al., Cancers, 2020

The let-7 family is consider as 

tumor suppressor miRNAs since 

they regulates oncogenic pathways 

in numerous types of tumors



MicroRNA expression following ERK Signaling Cascade Inhibition

Weissman & Diamond et. al., Cancers, 2020
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CXCL10 3’UTR

miR-15a-5p

5’ …UGGUCACCAAAUCA-GCUGCUAC

3’ …GUGUUUGGUAAUACACGACGAU
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miR-15a-5p regulates CXCL10 expression in ECD patients

CXCL10 is highly expressed in:  

• Inflammatory and autoimmune diseases

• Cancer

miR-15a-5p
Downregulated 
in ECD patients

miR-15a-5p levels in plasma 
samples of ECD and HC

*

Secreted CXCL10 levels in plasma 
samples of  24 ECD patients and 10 HC

*

CXCL10
Upregulated 

in ECD patients
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miR-15a-5p and CXCL10 expression in tissue biopsies of ECD patients

Weissman & Diamond et. al., Accepted (Leukemia), 2021
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Functional studying of the miR-15a-5p in cells over expressing MAPK pathway

Ba/F3 
(+BRAFV600E)

OCI-AML3KG-1a

Over-expressing MAPK signaling 



CXCL10 mRNA and protein levels after miR-15a-5p mimic transfection

miR-15a-5p

CXCL10

Weissman & Diamond et. al., Accepted (Leukemia), 2021

Protein level

mRNA level



Low expression of CXCL10 results in downregulation of p-ERK signaling and target genes

Weissman & Diamond et. al., Accepted (Leukemia), 2021

miR-15a-5p

CXCL10

ERK cascade

pERK target 
genes



Inhibition of p-ERK signaling by miR-15a-5p and its effect on the let-7 family miRNAs

miR-15a-5p

CXCL10

ERK cascade

pERK target 
genes

Let-7 family

↑
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miR-15a-5p induces apoptosis in cells overexpressing MAPK-ERK pathway

Weissman & Diamond et. al., Accepted (Leukemia), 2021



miR-15a-5p promotes growth arrest in cells overexpressing MAPK-ERK pathway

Weissman & Diamond et. al., Accepted (Leukemia), 2021



MiR-15a-5p and CXCL10 expression in ECD patients after treatment with MEK inhibitor 

Weissman & Diamond et. al., Accepted (Leukemia), 2021
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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 have potential therapeutic 

utility in the management of this disease
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Big potential from small molecules this is a miRacle

Thank you


