Pharmacoepigenetics:
an element of personalized
therapy?
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RNA non codificante

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

Medium and
large RNAs

Y

~18=25 nt 30010000 nt or more
Post-transcriptional Small RNAs DNA imprinting,
gene silencing. (snoRMAs, smRNAS, X-inactivation,
RNA interference. piRNAs and others) DNA demethylation,
B ol Gene transcription,
~20=300 nt Generation of other RNA
Modification of targets RNAs, classes, e.g.. MiRNAs
Synthesis of telomeric DNA, and small RNAs,
Chromatin structure dynamics, Other functions.

Transcription madulation,
Structural role,
Gametogenesis
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Nomenclature of microRNA

species of origin

I
hsa-

miR-19§b';-1-i-5p

closely related strand of origin
family member T

Stem-loop

I

mir microRNA family identical sequence;
Mi: different chromosomal location
mi

' guucaggas
LERrEng |
37 gogguuc

hsa-miA-25b 1-5p

ulaaa
u

cug g

\ tsagl
hsa-miR-2%0-1-3p

* According to standard nomenclature system, name of

any MicroRNA is written as mir-123.
* miR = MicroRNA (mature form).

® mir = Precursor MicroRNA.

* Number indicates order of discovery.

* Annotated with an additional lower case letter e.g.-
miR-123a & miR-123b, if deference in only one or two

nucleotides.
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microRNA detection methods

RT primer

miRNA
IIEII i '
| Step1: :
| Stem-loop RT
_&IIIIIIIIIIIIIIHIIII ,
cOMA
!EtapE:
Real-time PCR

\ Forwiard primar

-

@ b
Reverse
primer

TagMan probe

- qRT-PCR;
- TagMan miRNA array;

- Microarray;

- NGS.
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microRNA database
http://www.mirbase.org/

B - w | ¥ | O MIRBASE

<« c @ @ www.mirbase.org/in

IRGESS

Home || Search §| Browse | Help |l Download |} Blog Submit

Latest miRBase blog posts
MicroRNA Gene Ontology annotations By sam (June 7, 2018)

You might have noticed some additional information on the mature miRNA pages in the |ast few weeks. See for example: http://mirbase.org/cgi-
bin/mature.pl?mature_acc=MIMAT0000123 http://mirbase.org/cgi-bin/mature.pl?mature_acc=MIMAT0000069 The new section "QuickGO function” contains a set of high
quality manual annotations of Gene Ontology terms for mature miRNAS, the vast majority of which come from the work of Rachael Huntley et [...]

miRBase 22 release By sam (March 12, 2018)
After repeated and unreasonable delay, miRBase 22 is finally released. As you might expect with such a long gap, the number of sequences in the database has jumped
significantly — by over a third. The vast majority of the increase comes from new microRNA annotations in species not previous represented in the database. Indeed, there

23]

miRBase: the microRNA database

miRBase provides the following services:

miRNA count: 38589 entries
Release 22.1: October 2018

Search by miRNA name or keyword
! | Go | Example

Download published miRNA data
Download page | FTP site

+ The miRBase database is a searchable database of published miRNA sequences and annotation. Each entry in the miRBase Sequence database represents a predicted hairpin portion
of a miRNA transcript (termed mir in the database), with information on the location and sequence of the mature miRNA sequence (termed miR). Both hairpin and mature sequences
are available for searching and browsing, and entries can also be retrieved by name, keyword, references and annotation. All sequence and annotation data are also available for

download.

» The miRBase Registry provides miRNA gene hunters with unique names for novel miRNA genes prior to publication of results. Visit the help pages for more information about the

naming service.

To receive email notification of data updates and feature changes please subscribe to the miRBase announcements mailing list. Any queries about the website or naming service should be

directed at mirbase@manchester.ac.uk.

miRBase is managed by the Griffiths-Jones lab at the Faculty of Biol Medici d Health, Uni ity of Manchester with funding
Desktop > £ No

hosted and
:0
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microRNA database
http://www.mirbase.org/

NIRGERS MANCHESTER

Home || Search || Browse || Help l§ Download || Blog Submit l§ Search results "

Search Results
We found 1 unigue result for your query ("hsa-miR-331-3p"), in 1 section of the database.

miRNA name match the accession or 1D of a hairpin precursor entry 0
Previous 1D match the previous 1D of a hairpin precursor entry 0
Mature name match the accession or ID of a2 mature miRMA sequence 1
Previous Mature 1D match the previous mature ID of a mature entry 0
Dead entry match the accession or ID of a dead entry 0
Dead entry previous I match the accession or ID of a dead entry 0
Gene symbol find miRNA entries based on gene symbols 0
Description search miRMA, entry description 0
Comments search miRNA, entry comments 0
PubMed 1D find miRMA entries based on literature reference PubMed 1D 0

0

Literature reference search title and authors of associated literature references

| The above key shows a brief description of each of the database sections, along with the number of hits found in each one. Only unique miRNA entries are shown in the results table
| below. Click the column headings to sort the results table, or restore to the original order.

MIMAT0000760 hsa-miR-331-3p v

Comments, questions? Email m
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microRNA database
http://www.mirbase.org/

miRBase MANCHESTER

Home [ Search || Browse § Help | Downlosd § Blog [ Submit [ |Eem

Mature sequence hsa-miR-331-3p

Accession
number

MIMATOO00750
0 8 hza-miR-331-3p

Previous IDs FEEREEEH

Stem-Loop FiEEEieessl

Seguence

Deep

T 118219 reads, 152 experiments

ETELEET LGN RMAcentral: URSO0003DDEZ7 9605

=t lw i ll TargetMiner: hsa-miR-331-3p
leli il TargetScanert: hsa-miR-331-3p
miRDB: hsa-miR-331-3p
microrna.org: hsa-miR-331-3p

QuickGO Qualifiar GO term Evidence Notes Reference

function
part_of GO:0005615 ECO:0007005 undefined PMID: 36646531
extracellular space  high throughput direct assay evidence used in manual assertion  UBEROM:0001969

[Records 1-10f 1] [QuickGO full record

PMID: 14691248

Tdentification of many microRMAs that copurify with polyribosomes in mammalian neuronz”
Kim 1, Krichevsky A, Grad ¥, Hayes GD, Kosik KS, Church GM, Ruvkun G

Proc Natl Acad Sc U 5 A, 101:360-365{2004).

PMID: 15634332

Mew human and mouse microRMA genes found by homology search”
Weber M1
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Target Search

Target Mining

Custom Prediction

FuncMir Collection

Data Download

Statistics

Help | FAQ

Comments

Citation | Policy

microRNA database
http://mirdb.org/

Choose one of the following search options:

Search by miRNA name

roman [WI[ [[Go] [ Clear

Search by gene target

Human |~ Gene Symbol | I:I |Gor | | déar '

miRDB is an online database for miRNA target prediction and functional annotations. All the targets in miRDBE were predicted by a
bicinformatics tool, MirTarget, which was developed by analyzing thousands of miRNA-target interactions from high-throughput sequencing
experiments. Common features associated with miRNA target binding have been identified and used to predict miRNA targets with
machine learning methods. miRDB hosts predicted miRNA targets in five species: human, mouse, rat, dog and chicken. As a recent
update, users may provide their own sequences for customized target prediction. In addition, through combined computational analyses
and literature mining, functionally active miRNAs in humans and mice were identified. These miRNAs, as well as associated functional
annotations, are presented in the FuncMir Collection in miRDB.

References:

o MNathan Wong and Xiaowei Wang (2015) miRDB: an online resource for microRNA target prediction and functional annotations. fNucleic Acids Research.
43(D1):D146-152,

@ Xiaowei Wang (2016) Improving microRNA target prediction by modeling with unambiguously identified microRNA- target pairs from CLIP-Ligation studies.
Bioinformatics. 32(9):1316-1322,




==t S SR

microRNA database
http://mirdb.org/

There are 411 predicted targets for hsa-miR-331-3p in miRDB.

TDE:artE!:It T:arﬂﬁt Tsac?rit miRNA Name |Gene Symbol|Gene Description

Details 1 Q9 hsa-miR-331-3p MNEP2 neuropilin 2

Details 2 96 hsa-miR-331-3p PTPNZ protein tyrosine phosphatase, non-receptor type 2
Details 3 a6 hsa-miR-331-3p ZETBZ zinc finger and BTB domain containing 2

Details 4 96 hsa-miR-331-3p PHLPP1 PH domain and leucine rich repeat protein phosphatase 1
Details 5 94 hsa-miR-331-3p CPSF2 cleavage and polyadenylation specific factor 2
Details 6 94 hsa-miR-331-3p ZNF652 zinc finger protein 652

Details 7 93 hsa-miR-331-3p DCLREIB [DNA cross-link repair 1B

Details 8 93 hsa-miR-331-3p TSPANIE  |tetraspanin 18

Details 9 a2 hsa-miR-331-2p SLAMFY SLAM family member 9

Details 10 a2 hsa-miR-331-3p SEMATA semaphorin 7A (John Milton Hagen blood group)
Details 11 92 hsa-miR-331-3p BAIAP2 BAIl associated protein 2

Details 12 a1 hsa-miR-331-3p CHNTHNAP4  |contactin associated proten like 4

Details 13 20 hsa-miR-331-3p EBLNT fibulin 7

Details 14 20 hsa-miR-331-3p CDC42EP4  |CDC42 effector protein ¢

Details 15 20 hsa-miR-231-3p ARHGEF27 |Rho guanine nucleotide exchange factor 37

Details 16 20 hsa-miR-331-3p XPO7 exportin 7

Details 17 88 hsa-miR-331-3p DUSPS dual specificity phosphatase 5

Details 18 88 hsa-miR-331-3p APBAT amyloid beta precursor protein binding family A member 1
Details 19 88 hsa-miR-231-3p UBL2 ubiguitin like 3

Details 20 87 hsa-miR-331-3p TGFBR1 transforming growth factor beta receptor 1

Details 21 87 hsa-miR-331-3p ZMYM4 zinc finger MYM-type containing 4

Details 22 87 hsa-miR-331-3p SARM1 sterile alpha and TIR motif containing 1

%8  ° Scrivi qui per eseguire la ricerca

o

e mn @2 0 &

AR = zd)

17:28
24/0172021 %_f)
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microRNA database
http://mirtarbase.mbc.nctu.edu.tw/php/index.php

|Search... | Search | [ Example |

miRTarBase Home Search Browse Siatisticss Help Bownload Contact Us

miRTarBase: the experimentally validated microRNA-target interactions  Current curation
database

017

Release 7.0: Sept. 15, 2017
As g database, miRTarBase has accumulated more than three hundred and sixty thousand miBMA-target
interactions (MTIs), which are collected by manually sunveying pertinent literature after MLP of the text
systermnatically to filter research articies related to functional studies of miRNAS. Generally, the collected MTIs are
validated experimentally by reporter assay, western biot, microarray and next-generation seguencing
experiments. While containing the largest amount of validated MTls, the miRTarBase provides the most updated Number of species: 23
collection by comparing with other similar, previously developed databases.

Mumber of articles: 8510

Major improvments

Mumber of target genes; 23.054

Mumber of miEMAs: 4.076

Features miRTarBase 6.0 miRTarBase 7.0

Release date 201570815 200709015 Mumber of miRMA-target imteraciions
Known miRMA entry miRBase w20 miRBase v21 492 517
Known Gene entry Entrez 2015 Entrez 2017
Species 18 23

" Curated articles 4,966 8510
miRNAs 3.786 4,076
Target genes 22,563 23,054 MicroRNA resources
CLIP-seq datasets 138 23] from ISBLAB
Curated miRMNA-target interactions 366,181 422,517
Text-mining technigue to prescreen literature HLP Enhanced MLP miRTar - An integrated web server for
= n rry ae s - g - - irdnrdtifvinm il A formind indarsatinne
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microRNA database
http://mirtarbase.mbc.nctu.edu.tw/php/index.php

Search... Search | | Example

- ., Fa’ T | r 1 Fa 211
mIR I arBase Home Search Browse 2LatIstics maip vownioad OnNtact Us

| By miRMNA By Target Gene By Pathway By Validated Method By Dizease By Literature

Adwvanced Search

— Search miRTarBaze —

SpeCies: - | Please select.. | |

Seleot one seanch option
Oua}minumn: -
Oll:_ﬁ miRMA Family: -

| Submit | Cancel |
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microRNA database
http://mirtarbase.mbc.nctu.edu.tw/php/index.php

mlRTarBase Home  Search Browse  Statistice Help Downlead Contactls

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

Pageof 13
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MicroRNAs in the Control of Drug Metabolism and
Transport

Some P43 drug-metabolizing enzymes and ABC tansporters shown to be targeted by noncoding miBEN As

MicmaENA Heference
Enzymes CY¥PIB1 miR-27h Tsuchiva et al.. 2006
CYPXEl miR-378 Mohri et a., 2010
CYP3A4 miR-2Tb, mmu-miR-298 Pan et al., 2X{9a
Transporters  ABCBI miR-451 Kovalchuk et al.. 2008
mik-27a Zhu et al., 2008
ABCG2 miR-520h Liao et al., 2008: Wang et al, 2010; Li et al., 2011
miR-519¢ To et al., 2008; To et al., 2009; Li et al., 2011
miR-328 Pan et al., 2009b; Liet al., 2011
ABCC1 mik-134 Guo et al,, 2010
miR-326 Liang et al.. 2010
miR-199a miR-199b, mik-206 Borel et al., 2012
mi k-1 201 Pan et al., 2013
ABCC2 miR-379 Haenisch et al., 2011
ARCC3 miR-9-3p Jeon et al., 2011
ABCC4 miR-125a miR-125b Borel et al, 2012
ABCCS mik-101, miR-125a, Let-Ta Borel et al,, 2012
miR-1 28 Zhu et al., 2011
ABCCH miR-0-3p Jeon et al.. 2011
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Deregulated expression of microRNAs

MicroRNA
IAAARARRRRERS

The mechanisms of deregulated expression of microRNAs. Different mechanisms can promote or/and inhibit the expression of miRNA

Si et al. Clinical Epigenetics (2019) 11:25
https//doi.org/10.1186/513148-018-0587-8
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Exosomes-derived microRNA and drug resistance

Donor tumor cell Recipient cell
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cerebrospinal fluid saliva - 1
PCNSL miR-19, miR-21, miR-92a [33] CerUIatlng

Oral cancer miR-125a, miR-200a [46]
Glicblastoma miR-21 [34]

Esophageal cancer miR-10b-3p, miH-21, °
e e microRNA

pleural effusion Pancreatic cancer miR-840, miR-2679-5p [48]
Lung cancer miH-19& [38] ' '
Lung cancer miR-22, miR-134, miF-185 [36] i breast milk
Malignant pleural mesothelioma miR-336-3p, miR-26a-2-3p, miR-181d [49]

let-7a, miR-125a-5p, miR-320, miR-484 [37]

ascites blood (serum/plasma)

Owvarlan cancer mIA-21, miR-23b, miR-29a [38] Ovarian cancer mif-21. miB-141. miR-200a

Serosa-invasive gastric cancer miA-200b, miR-200¢, miR-203, miR-205,
miR-21, mif-1225-5p [39] miR-214 [50]
8 ; Gastric cancer miR-1, miR-20a, miR-27a,
vaginal discharge miR-34, miR-423-5p [51)
Cervical cancer miR-21, miR-148a [40] Malignant melanoma miR-221 [52]
S Cervical cancer miH-218 [B3]
urine

Thyroid cancer let-7e, miF-151-5p, and miR-222 [54]
Henal cell cancar miR-378, miH-451 [65]

Colorectal cancer miH-7, miR-93, miR-408-3p [56]
Breast cancer miR-148-3p, miH-652-3p [67]

NSCLC miR-21, miR-148a, mIR-148b, miR-152 [58]

Ovarian cancer miH-30-5p [41]

Bladder cancer miR-106b [42]

Bladder cancer miF-99a, miR-125b [43)]

Bladder cancer miR-155, miR-21, miR-1258b, miR-451 [44]
Prostate cancer miF-484, miH-1825 [45]

ﬂ Pre-miRNA

9 Protein-bound SHDL
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RNA non codificante

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

Medium and
large RNAs

~18—=25 nt 30010000 nt or more
Post-transcriptional Small RNAs DNA imprinting,
gene silencing. (snoRMAs, smRNAS, X-inactivation,
RNA interference. piRNAs and others) DNA demethylation,

Gene transcription,
Generation of other RNA,
classes, e.g.. miRNAs
and small RNAs,
Other functions.

~20=300 nt
Modification of targets RNAs,
Synthesis of telomeric DNA,
Chromatin structure dynamics,
Transcription madulation,
Structural role,
Gametogenesis
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circRNAs

- Covalently circularized RNA loops Spliced read

i
- Stable in cells and long in half-lives L —
Linear splicing

=7 -

Zircularization

- Multiple miRNA binding sites as miRNA sponges

Nature (2013) 495, 333-343

M AN N miR
targat

genesz

M AN NP

M N N

Nature Structural & Molecular Biology (2013), 20:5, 541-3
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What is non-coding RNA ?

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

Medium and
large RNAs

Y

~18—=25 nt 30010000 nt or more
Post-transcriptional Small RNAs DNA imprinting,
gene silencing. (snoRMAs, smRNAS, X-inactivation,
RNA interference. piRNAs and others) DNA demethylation,

Gene transcription,
Generation of other RNA,
classes, e.g.. miRNAs

and small RNAs,
Other functions.

~20=300 nt
Modification of targets RNAs,
Synthesis of telomeric DNA,
Chromatin structure dynamics,
Transcription madulation,
Structural role,
Gametogenesis
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Transcription of IncRNAz ln CRNA ® H3K9ac

@ H3K27ac
@ H3IKIme2
O H3K27me3
O CpG

5F

IncRNA

IncRMA as translational regulator

mRNA

IncRNA

IncRNA IncRNA as miRNA decoy

lncRNA

Epigenetically silenced Nature Reviews Genetics (2014) 15, 423-437



LncRNAs and drugs affecting their expression in cancers

IncRNA
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Cancer Stem Cells (CSC)

LncRNA Cancer Drug Mechanism of Epithelial to mesenchymal transitions (EMT)
UCAL Bladder ; drug resistance [.ncRNA
Linc-ROR Hepatocellular carcinoma Sorafenib and doxorubicin In cancer
XIST Owvaran, breast Cisplatin, abexinostar CSC g{iﬁ;.;ﬁ(ﬁgint_}?ofe -
MALAT-1 Pancreas Gemciabine
URHC Hepatocellular carcinoma PDOR0O59 EMT MALAT-1, HOTTIP
HOTAIR Lung Cisplarin
PCGEMI Prostare Dioxorubicin . .
DNA repair | | Apoptosis | (URHC, HOTAIR, PCGEM,
= S SR and and  HGAS5, AK126698, ERIC,
il T, S cell cycle | | autophagy | |PANDA, PDAM, HOTTIP
ERIC Bone ostensarcoma Ewposide T T
PANDA Breast Doxorubicin Dl'l.lg 119
PDAM Olipodendroglial Cisplann efflux
HOTTIP "ancreas Gemcimbine
rRNA Mitxantrone Drug MRUL
HI9 Heparocellular carcinoma Paclitaxel, doxorubicin, eroposide, and metabolism
cells vincristine ]

MRUL Gastric Doxorubicin and vineristine Mutation of PVTI

ARA Breast, hepamcellular Dioxorubicin dﬂlg targets _J
carcinoma cells

Pvri Pancreas, gastric cancer Gemeitahine, paclitaxel Hi9

BCAR4 Breast Tamoxifen

Urothelial Carcinoma-Associated 1 (UCAI)
Metastasis-Associated Lung Adenocarcinoma Transcript 1 (MALAT-1)
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Pharmacoepigenetics of Glucocorticoids

Circadian and uItradlan
Py hythm*-

( ( \Enwronmental and
physaqloglcal stress

Hy ta*?—

CRH
Anterior ‘
== pituitary gland &; o
o] I
I -
i 2 W
CH X
ACTH
Adrenal
gland

PREDNISONE METHYLPREDNISOLONE

Glucocorticoids
(Kadmiel & Cidlowski, 2013)
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GLUCOCORTICOIDS

ALL
LYMPHOMA
MULTIPLE MYELOMA

LYMPHOPROLIFERATIVE
DISEASES

RHEUMATOID
IBD INFLAMMATORY AUTOIMMUNE ARTHRITIS
ASTHMA DISEASES DISEASES SYSTEMIC LUPUS

ERYTHEMATOSUS
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EPIGENETIC PREDICTORS OF
GLUCOCORTICOID RESPONSE IN CHILDREN

WITH IBD

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

30 DAYS OF
DIAGNOSIS (T0))  TREATMENT WITH AFTER 1 YEAR

GC (T4)

Al — " =7

Correlation
between miRINAs expression and the clinical response to GC therapy

el

. e IRCCS materno infantile = s
i Burlo Garofolo CRIBI Genomics

BURLOD
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CANDIDATE PREDICTORS OF GLUCOCORTICOID
RESPONSE IN CHILDREN WITH IBD

Article
High-Throughput Sequencing of microRNAs in
Glucocorticoid Sensitive Paediatric Inflammatory
Bowel Disease Patients

Plasma

K
P PBMC

<€— Ficoll-Paque PLUS

N Erythrocyte

Sara De Tudicibus f, Marianna Lucafo 21, Nicola Vitulo 3, Stefano Martelossi !,

Rosanna Zimbello 4, Fabio De Pascale ?, Claudio Forcato 4, Samuele Naviglio 5%

Alessia Di Silvestre °, Marco Gerdol 2%, Gabn_'iele Stocco 8, Giorgio Valle 4,

Alessandro Ventura 2, Matteo Bramuzzo 1*-

and Giuliana Decorti 1.2

T4 vs TO Table 1. Differentially expressed miRNAs.
Upregulated miRMNAs FC Cun'ed];g]:'—\ralue Downregulated miRMN As FC Curm:;.;]:r-\"alue

hsa-miF-451a * [13] 416 Lob w10 f'

hsa-miR-144-3p * 14, 15] 444 104 = 107

hea-miR-96-5p = [13,14] 2.9 €38 x 10°?

hsa-miR-29b-3p * [13] 2.89 0.026

hea-miR-142-3p = [14] 221 0.026

hsa-miR-873-5p 336 0.026

hsa-miR-29¢-3p * [16,17] 337 0,037

hsa-miR-29-3p = [13] T2 0.041 hsa-mik-7109-3p —4.62 0044
hsa-miR-363-3p 31 (041 hsa-miR-654-5p -2 0049
hea-miR-141-3p 259 0041

hesa-mil-548ak 311 0.042

hsa-let-7g-3p* [15] 2.44 0.042

hsa-miR-4772-5p 270 0047

hsa-miR-106a-3p 3.52 0047

hsd-miR-31-3 136 0.049

hsa-miR-146b-5p * [19] i 0.049

Fold changes (FC) for each miRNA regulated by glucocorticoids (GCs); * Linked to GC regulation in the literature,
FDR, False Discovery Rate.
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EPIGENETIC PREDICTORS OF GLUCOCORTICOID RESPONSE
IN CHILDREN WITH IBD

Validation of Selected Differentially Expressed miRNAs by qRT-PCR

6

A
I

LR

RELATIVE EXFPRESSION

miR-451a miR-144-3p miR-29¢-3p

Figure 2. Relative expression of miR-451a, miR-144-3p, and miR-29¢-3p (calculated as 2—44¢t T4 vs.
T0). Values > 1 (dotted line) indicate upregulation, values < 1 indicate downregulation. Parametric
t-test ACy TDvs. T4, ** p < 0.0L

Table 2. Glucocorticoid responsive element (GRE) sites predicted on miRNA promoter regions.

miRMNA pGRE Start End Strand Chrom Expression
hsa-miR-363 GTGATAATGTGTGCTT 1333053/95 133303710 - chrx Up
hsa-miR-9a AGGACAAAGAGTCCTC 129416083 129416098 - chr? Up
hsa-miR-142 CTCACCTTICAGTITCTG 58331606 58331621 + Chrl7 Up
hsa-miR-142 CTGTCAGTCTGTCCTC 58332656 58332671 - Chrl7 Up

GC-sensitive miENAs presenting positive GREs (pGRE).
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CANDIDATE PREDICTORS OF GLUCOCORTICOID
RESPONSE IN CHILDREN WITH IBD

SCIENTIFIC REP{%}RTS

OPEN MiR-1180 promotes apoptotic
‘resistance to human hepatocellular
‘carcinoma via activation of NF-xB

s Signaling pathway

Racaived: 03 July 2015

Published: 01 March 2016

. Guosheng Tan™", Linwei Wu>", JinfuTan® Bing Zhang*, William Chi-shing Tai*, Shigiu Xiong”,
WeiChen?, Jianyong Yang® & Heping Li%®

TO PRvsPS
upP 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

\

POTENZIALI PREDITTORI

T4 PRvsPS
upP 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
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CANDIDATE PREDICTORS OF GLUCOCORTICOID
RESPONSE IN CHILDREN WITH IBD

Clin Trans| Gastroentersl. 2016 Sep 15, 7{9):e192. doi: 10.1038/ctg.2018.49.

Identification of Pathway-Specific Serum Biomarkers of Response to Glucocorticoid and
Infliximab Treatment in Children with Inflammatory Bowel Disease.

Heier CR', Fiorille 44", Chaisson E2, Gordish-Dressman H'*, Hathout "?, Damsker JM®#, Hoffman P4 Conklin LS12.

Bioinformatic analysis of gene regulation pathways
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DIFFERENTIAL EXPRESSION OF miRNAs IN RAPAMYCIN-
INDUCED REVERSION OF GC RESISTANCE

Cancer Chemotherapy and Pharmacology (2020) 86:361-374
https://doi.org/10.1007/s00280-020-04122-z

ORIGINAL ARTICLE
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Fig. 1 Cells were exposed for 72 h to MP at 20 ug/ml and/or different
concentrations of RAPA, and cell proliferation was evaluated by MTT assay.
Two-way ANOVA (P<0.0001) and Bonferroni post-test *** p-value<0.001.

miR-331-3p is involved in glucocorticoid resistance reversion
by rapamycin through suppression of the MAPK signaling pathway

Marianna Lucafo' - Daria Sicari** - Andrea Chicco® - Debora Curci® - Arianna Bellazzo® - Alessia Di Silvestre® -
Chiara Pegolo® - Robert Autry” - Erika Cecchin® - Sara De ludicibus’ - Licio Collavin® - William Evans” -

Giuliana Decorti'*( . Gabriele Stocco®
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DIFFERENTIAL EXPRESSION OF miRNAs IN RAPAMYCIN-INDUCED
REVERSION OF GC RESISTANCE

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.

Tagman Parts miRNA up e downregolati selettivamente dai diversi
assay ] 1 trattamenti farmacologici
/ T } UP DOWN
L i A B e MP hsa-miR-200b-3p hsa-muR-181¢-5p
ARSI e e hsa-miR-192-5p
T R o N7 hsa-miR-324-3p
R A L 2 4 'QTPP \-'f) hsa-miR-361-3p
P s R o R J & hsa-miR-455-5p
R et hsa-miR-576-3p
RAPA hsa-miR-140-3p hsa-muR-142-5p
TagMan® Array MicroRNA Cards hsa-miR-26b-5p hsa-miR-3652-3p
hsa-muR-28-5p hsa-miR-455-3p
hsa-miR-324-5p hsa-miR-501-5p
hsa-miR-454-3p
MP+RAPA hsa-miR-30b-5p hsa-nmuR-19a-3p
hsa-miR-30¢-5p hsa-miR-886-3p
hsa-miR-331-3p hsa-miR-886-5p
hsa-miR-345-5p
hsa-miR-744-5p
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DIANA miRPath v.2.0: investigating the combinatorial effect of microRNAs in pathways
http://snf-515788.vm.okeanos.grnet.gr/
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UPREGULATED miRNAs

DOWNREGULATED miRNAs

Pathways MP___ ARR METRARR Patiwavs MP RAPA MP+RAPA
-:_: -J/:;ue Gene|owB VA ‘;’:f:"e Gene ikt i ‘;":;':"e Giome imikiNd v p-Value | Gene| miRNA | p-Value | Gene [miRNA| p-Value | Gene |miRNA
. . B e- K e- bl e- _ 5
EOMeeccplyriieraetin)) 57 |28 | 18 1"y [0 20 [Toy |as | 2 Fatty acid biosynthesis [(3.31¢-26 4 | 3 1"2233 “la | 2 T2 3 |
Vit‘:;‘:;“lxe:::’t‘:t‘;‘l'i‘sm 1"030'0;5 i i g'ggg: ; : 0“;)"40126 : 3 Fatty acid metabolism [2.069¢-8 11 | 9 |0.00064] 9 | 8 | 0007 | 9 | 6
PI3K-AKt signaling : : : Proteoglycans in cancer [3.569 e-5| 40 16 |0.00074 | 37 20 | 0.0019 | 35 15
pathway 0.00687 | 96 29 0.0009 | 124 44 0.0025 | 130 48 'I-‘hyro‘id hormone 0.0015 20 15
p53 signaling pathway | 0.0086 | 24 | 18 | 0.0071 | 30 | 27 |0.00271| 33 | 31 signaling P““’f”“y B < 2 = = -
Protein digestion and | | .| Path regulat pluripot of | o 545 | 39 | 15 |0.03099| 30 | 20
absorption ' 5 2 - = = - stem cells = & s
Ras signaling pathway | 0.0201 | 64 | 26 | 0.003 | 85 | 39 | 0.027 | 83 | 42 Thyroid hormone
1 - yrithesis 0.0075 | 12 8
Glycosaminoglycan | 05 | 5 | 5 0.0065 11 | 11 ——
biosynthesis - - Glycosphingolipid 0.0106 | 5 3 0.0248 | 6 7
Tight junction 0.028 | 41 21 - - - - - - biosynthesis : : u u "
Estrogen signaling N-Glycan biosynthesis | 0.0314 | 10 9 0.0248 | 12 9 0.03 10 8
0.0291 | 29 | 16 L
pathway - - - - - - PI3K-Akt signaling 00248 | 67 | 22
Neurotrophin signaling | o 045 | 36 | 22 | 00204 | 47 | 31 | 0.0053 | 53 | 34 pathway - - - - - -
pathway Acute myeloid leukemia - - - |0.0309 | 15 | 14 - - .
Fatty acid biosynthesis 1'81938 “l 4 4 3'7]3; el g 5 ErbB signaling pathway P . . . < - 0.014 | 22 | 14
Prion diseases - - - 5.169 9 12 - - -
Bacterial invasion of
epithelial cells - - - 0.0052 | 34 28 - - -
Uhiguitin medinted 0.0071 | 55 | 33 | 0.0146 57 | 37
proteolysis ; X ;
MAPK signaling pathway - - - - - - 0.00576 | 98 41
Proteoglycans in cancer | 0.019 74 39 - = - - - -

miR-331-3p
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Validation of MAP2K7 as a target of miR-331-3p
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ROLE OF GASS IN GC RESPONSE

Samples from blood donors

Plasma
V'4

PBMC
P &«
<€— Ficoll-Paque PLUS

N Erythrocyte

[
i L =
E
'ﬁ:, I N—
=
=
L
L}
X
3
= |
I'-F T &
T T
Good responders Poor responders

Lucafd M. et al., Curr Mol Med 2015

Pharmacodynamic test: inhibition of

in vitro proliferation by the test of .
incorporation of [*H]-thymidine. ot ﬂ]@
(o] N
HO
o)
OH
Tritiated (3H) thymidine
4 |y=-0,0364x+1,4493 .
= 3 R?=0,1486 +
Q
<
L]
& 2
S 0 20 40\60\ 80 100
o Te ** 4 T~
Q
52 * o
wn
33 *
-4
% Inhibition (MP)

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

Lucafd M. et al., Clin and Exp Pharm and Phys 2016
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ROLE OF GASS IN GC RESPONSE

ok ook ok ook
= ook Hela
2.5 ——— CLoVo
g n 2.04
5 %
b (&)
=
r ¥
5. LoVo
y . . EsiC
: | E@Hela i . E3siGASS
20- Lovo § 50+
o E
®? 154 =
<
3 _ z
= - = 25
& W RNAI experiment

SR L}
CYTOSOL NUCLEUS 10 ng/mi



e e TN a1 =S
it
ROLE OF GASS IN GC RESPONSE IN CHILDREN
WITH IBD
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A
GC (T4 . y ¢
- . 3 .
J I 3 I > 2+ " A
z "=
E " ® = & ay A A
Ty
W
o5 24 o .
o
— @ JNE“ S i .
o e SS SD SR
Responder
Lucafo M. et al., Basic & Clinical Pharmacology & Toxicology 2017
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ROLE OF GAS5 on NF-kB activity by EMSA

DNA fragment  DNA fragment +

Empty GASS5 DNA-binding protein
Plasmid Plasmid ] N

\L \L DNA
Nuclear extracts \ /

=== bound DNA

& == free DNA

40000- N
300004 i % 40000+
[+:]
xX
w
Z 200001 30000+
8 m
-
10000 £ 20000
a ._'_,_,_.—‘
. o
T EMPTY # GASS 4H 1.
EMPTY 24H GASS 24H

NF-kB EMSA analyses in HeLa cells transfected with empty pcDNA3.1 (EMPTY CTRL) and pcDNA3.1 _GAS5 (GASS CTRL), after 4
(lanes 1, 2) and 24 h (lanes 3, 4) from transfection or treated with TNF-a (lane 5).
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ROLE OF GAS5 on NF-kB activity by EMSA
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DNA fragment  DNA fragment +
DNA-binding protein
%0 ) *i gﬁ
*E > free
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z -
8 0.5+ - 8 0.5+ N ——
0.0 : p— ()0 \L
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B
24H

A
4H

\/ T

=== bound DNA

e == free DNA

NF-kB EMSA analyses in HeLa cells transfected with empty pcDNA3.1 (EMPTY) and pcDNA3.1_GASS5 (GASS), treated with DEXA
100 nM (lanes A and B 3, 4) and 1 uM (lanes A and B 5, 6) and untreated (CTRL; lanes A and B 1, 2) after 4 (A) or 24 h (B).
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DIFFERENTIAL EXPRESSION OF GASS IN RAPAMYCIN-

INDUCED REVERSION OF GC RESISTANCE
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MPvsRAPA pvalue> 0.05
MPvsRAPA+MP pvalue< 0.001
RAPAvsRAPA+MPpvalue< 0.05

MPvsRAPA pvalue< 0.001
MPvsRAPA+MP pvalue< 0.001
RAPAvsRAPA+MP pvalue< 0.001

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



