


RNA non codificante

Non-coding RNA is an RNA that functions without being translated to a protein.



micro-RNA

Cancer Gene Therapy (2008) 15, 341–355



Nomenclature of microRNA



microRNA detection methods

- qRT-PCR;

- TaqMan miRNA array;

- Microarray;

- NGS. 
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Pulsed stable isotope labeling by amino 
acids in cell culture (pSILAC)



MicroRNAs in the Control of Drug Metabolism and
Transport



Deregulated expression of microRNAs



Exosomes-derived microRNA and drug resistance



Circulating
microRNA



RNA non codificante

Non-coding RNA is an RNA that functions without being translated to a protein.



Nature (2013) 495, 333–343

circRNAs

Nature Structural & Molecular Biology (2013), 20:5, 541-3

- Covalently circularized RNA loops

- Stable in cells and long in half-lives

- Multiple miRNA binding sites as miRNA sponges





What is non-coding RNA ?

Non-coding RNA is an RNA that functions without being translated to a protein.



lncRNA

Nature Reviews Genetics (2014) 15, 423–437



lncRNA

Urothelial Carcinoma-Associated 1 (UCA1)
Metastasis-Associated Lung Adenocarcinoma Transcript 1 (MALAT-1)

Cancer Stem Cells (CSC)
Epithelial to mesenchymal transitions (EMT)



(Kadmiel & Cidlowski, 2013) 
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Pharmacoepigenetics of Glucocorticoids
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IBD

• Infiammazione cronica del tratto gastrointestinale

• Due principali malattie:

• Morbo di Crohn (MC)

• Rettocolite Ulcerosa (RCU)



EPIGENETIC PREDICTORS OF 
GLUCOCORTICOID RESPONSE IN CHILDREN 

WITH IBD

DIAGNOSIS (T0)
30 DAYS OF 

TREATMENT WITH 
GC (T4)

AFTER 1 YEAR 

Correlation
between miRNAs expression and the clinical response to GC therapy

The research project was supported by Italian Ministry of  Health, No. 44/GR-2010-2300447



CANDIDATE PREDICTORS OF GLUCOCORTICOID 
RESPONSE IN CHILDREN WITH IBD

Plasma

Ficoll-Paque PLUS

PBMC

Erythrocyte

T4 vs T0



EPIGENETIC PREDICTORS OF GLUCOCORTICOID RESPONSE 
IN CHILDREN WITH IBD

Validation of Selected Differentially Expressed miRNAs by qRT-PCR



CANDIDATE PREDICTORS OF GLUCOCORTICOID 
RESPONSE IN CHILDREN WITH IBD

T0 PRvsPS
UP FC DOWN FC

hsa-miR-1180-3p 7,96 hsa-miR-100-5p 43,95
hsa-miR-3591-3p 11,2 hsa-miR-1227-5p 2093,27

hsa-miR-1255a 45,07
hsa-miR-1271-5p 17,98
hsa-miR-24-2-5p 15
hsa-miR-25-5p 19,44

hsa-miR-3065-5p 22,25
hsa-miR-31-3p 25,65
hsa-miR-3196 38,62
hsa-miR-3656 19,63
hsa-miR-3960 150,33
hsa-miR-4443 47,81

hsa-miR-4772-3p 20,55
hsa-miR-5586-3p 17,04

hsa-miR-6075 4465,59
hsa-miR-6087 25,93
hsa-miR-618 26,38

hsa-miR-876-5p 19,32

T4 PRvsPS
UP FC DOWN FC

hsa-miR-1180-3p 6,48 hsa-miR-1197 10,19
hsa-miR-4732-5p 5 hsa-miR-1227-5p 434,07

hsa-miR-154-3p 10,26
hsa-miR-4443 64,78
hsa-miR-4523 11,82
hsa-miR-6075 1561,21
hsa-miR-6087 20,31

hsa-miR-876-5p 25,93

POTENZIALI PREDITTORI



CANDIDATE PREDICTORS OF GLUCOCORTICOID 
RESPONSE IN CHILDREN WITH IBD

Bioinformatic analysis of gene regulation pathways



DIFFERENTIAL EXPRESSION OF miRNAs IN RAPAMYCIN-
INDUCED REVERSION OF GC RESISTANCE



DIFFERENTIAL EXPRESSION OF miRNAs IN RAPAMYCIN-INDUCED
REVERSION OF GC RESISTANCE

miRNA up e downregolati selettivamente dai diversi 
trattamenti farmacologici

Differentially expressed miRNAs.
The expression analysis identified 70, 99 and 96 miRNAs that were differentially expressed after treatment with MP, 

RAPA and MP+RAPA, respectively. 

TaqMan® Array MicroRNA Cards



DIANA miRPath v.2.0: investigating the combinatorial effect of microRNAs in pathways

DIFFERENTIAL EXPRESSION OF miRNAs IN RAPAMYCIN-INDUCED
REVERSION OF GC RESISTANCE

http://snf-515788.vm.okeanos.grnet.gr/



DIFFERENTIAL EXPRESSION OF miRNAs IN RAPAMYCIN-INDUCED
REVERSION OF GC RESISTANCE

miR-331-3p



DIFFERENTIAL EXPRESSION OF miRNAs IN RAPAMYCIN-INDUCED
REVERSION OF GC RESISTANCE



DIFFERENTIAL EXPRESSION OF miRNAs IN RAPAMYCIN-INDUCED
REVERSION OF GC RESISTANCE

Validation of MAP2K7 as a target of miR-331-3p

GC resistance reversion by RAPA through 
suppression of the JNK protein



DIFFERENTIAL EXPRESSION OF miRNAs IN RAPAMYCIN-INDUCED
REVERSION OF GC RESISTANCE



(Kino et al., Sci Signal. 2010)

Growth arrest-specific 5 (GAS5)



Lucafò M. et al., Curr Mol Med 2015                                                                                                Lucafò M. et al., Clin and Exp Pharm and Phys 2016

ROLE OF GAS5 IN GC RESPONSE

Plasma

Ficoll-Paque PLUS

PBMC

Erythrocyte

Pharmacodynamic test: inhibition of
in vitro proliferation by the test of
incorporation of [3H]-thymidine.

Spearman rho= -0,73; P value= 0.0009

Samples from blood donors
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ROLE OF GAS5 IN GC RESPONSE

LoVo

RNAi experiment



ROLE OF GAS5 IN GC RESPONSE IN CHILDREN 
WITH IBD

Lucafò M. et al., Basic & Clinical Pharmacology & Toxicology 2017

DIAGNOSIS (T0)
30 DAYS OF 

TREATMENT WITH 
GC (T4)
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ROLE OF GAS5 on NF-kB activity by EMSA 

NF-kB EMSA analyses in HeLa cells transfected with empty pcDNA3.1 (EMPTY CTRL) and pcDNA3.1_GAS5 (GAS5 CTRL), after 4
(lanes 1, 2) and 24 h (lanes 3, 4) from transfection or treated with TNF-α (lane 5).

Empty 
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Nuclear extracts



ROLE OF GAS5 on NF-kB activity by EMSA 

NF-kB EMSA analyses in HeLa cells transfected with empty pcDNA3.1 (EMPTY) and pcDNA3.1_GAS5 (GAS5), treated with DEXA
100 nM (lanes A and B 3, 4) and 1 µM (lanes A and B 5, 6) and untreated (CTRL; lanes A and B 1, 2) after 4 (A) or 24 h (B).

Empty 
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GC
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DIFFERENTIAL EXPRESSION OF GAS5 IN RAPAMYCIN-
INDUCED REVERSION OF GC RESISTANCE

PBMCs

Lucafò M. et al., Clin and Exp Pharm and Phys 2016


