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Micro RNA (mIRNA)

Petites molecules de RNA |
no codificant de uns 22 nucleotids (introns).
Regulen I'expressio (traduccio) de RNAmM.

Els mIRNAS tenen diferents patrons d’expressio
als diferents teixits.

S’identifiquen mitjangant les tecniques habituals
de deteccio de RNA.
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microRNA biogenesis
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RISC: RNA induced silencing complex



MIRNA mecanismes | funcio
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MIRNA mecanismes | funcio

MIBNAT RNAdcaT
mRNA
Repressio de la traduccié MRNA degradation

Regulacié negativa de I'expressié genica a nivell post-transcripcional
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MOLECULAR QRIGINS OF CANCER

Oncogenes and Cancer

Carlo M. Croce, M.D.

ANCER IS CAUSED BY ALTERATIONS IN ONCOGENES, TUMOR-SUPPRESSOR

genes, andf microRNA genes| These alterations are usually somatic events,

2lth e - ons can predispose a person to heritable or fami!-
lal cancer. A single genetic change is rarely sufficient for the development of a
malignant tumor. Most evidence points to a llllllflbl.'E'P process of sequential alrera-
rions in several, often many, oncogenes, tumor-suppressor genes, or microRMNA
genes in cancer cel's,
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Adding fuel to fire: microRNAs as a new class of
mediators of inflammation

FJ Sheedy, L A J O'Neill
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MicroRNAs and respiratory diseases

Hitasha Rupani, Tilman Sanchez-Elsner and Peter Howarth
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Introducciod

Factors de transcripcio

— SRY-related HMG box (SOX)2
— Octamer-binding protein (OCT)4
— NANOG

Son factors de transcripcio relacionats amb la regulacio
de les cel-lules embrionaries i la homeostasi dels
teixits adults

La seva desregulacid s'associa a carcinogenesis al
pulmo i al esofag.

SOX 2 y OCT4 regula la expressio de miR-367
L’expressio de miR-145 es regulada per p53



Objectiu

— Determinar I'expressio de miR-367 y miR-
145 en teixit tumoral | teixit normal

— Determinar si el gen de p53 esta mutat

— Veure la seva relacio amb el pronostic dels
pacients



Poblacio

70 pacients

67 anys [46-83]

82% homes, 18% dones
Tipus histologic

— 51% ADK

— 40% c. escatos

— 9% altres
Estadiatge

— | 63%

—1117%

— 111 20%
Tractament quirdrgic



Material | metodes

e Mostra de tumor I de teixit normal obtingudes
Immediatament despres de la cirurgia

* Metodes
— Extraccio del RNA 1 ADN
— Quantificacio de microRNAS
— Analisis de la mutacio de p53
— Evolucio clinica

— Mostra sanguinia abans de la intervencid i en
cada control posterior.
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Expressio de miR-145
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Survival

Relacid entre expressio de microRNAS i supervivencia
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Relacid entre expressio de microRNAS i supervivencia
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L.\- i p53 mutations

Sample Codon Mucleotide Amino acid Exon
change change
07-394 157 GTC=TTC Val=Phe 5
07-413 141 TGC=GGC Cys=Gly 5
09-311 157 GTC>TTC Val=Phe 5
08-647 129 GCC=GTC Ala=Val 5
07-326 214 CAT=GAT His=Asp 6
07-306 213 CGA=TGA Arg=STOP 6
09-310 196 CGA=TGA Arg=>STOP 6
08-008 215 AGT=ATT Ser=lso 6
09-022 242 TGC=AGC Cys=>Ser 7
09-213 248 CGG=CAGG Insertion 7
08-206 272 GTG=GAG Val=Glu 8
09-327 273 CGT=CTT Arg=Leu 8
08-562 285 GAG=GTG Glu=>Val 8




miR-145 RQ expression

Relacio entre miR-145 i mutacio de p53
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Relacio entre mutacio de p53, expressio de microRNAS i supervivencia

a) b)
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FIGURE 5. Kaplan-Meier curves for time to relapse (TTR) a) in patients with mutated or wild-type p53 and b) in patients with both mutated p53 and low miR-145
expression versus all other patients. wt: wild type.



Conclusions

 miIR-145 y miR-367 podrien ser utils com
factors pronostics en el cancer de pulmo
de cel-lula no petita.

 p53 sembla relacionada amb l'expressio
de miR-145 en el cancer de pulmo de
cel-lula no petita.
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1/ - BB Techniques used to profile microRNA (miRNA) expression

Technique

Details

Northern blotting

Cloning

miRMNA oligo microarray

Bead-based flow cytometry

Real-time PCR/qPCR

In situ detection

Deep sequencing

Uses radioactive probes

Low sensitivity unless LNA-modified oligonucleocide probes used

Very time-consuming and requires large amounts (5-25 pg) of total RNA from each sample

Therefore, not practical in large clinical studies

Identified many of the original miRMNAs

Time-consuming and impractical for large-scale detection of hundreds of miRMNAs

Involves hybridisation of miRMNAS to oligonuclectides

Allows for the detection of large numbers of miEMAs in one experiment

Possible cross-detection of immature forms of miRNA

Labour intensive, relatively expensive and a high level of expertise needed

Requires large amounts of high-guality BNA to achieve reliable results

Invelves both amplification and hybridisation

Each latex bead is assigned to a unigue miRNA

For the PCR reaction biotinylated PCR forward primers are used, which can react enzymatically with streptavidin—
phycoerythrin to emit a coloured signal that can be registered by a flow cytometer

Can be used to indicate presence and quantity of specific miRNAs

Extremmely labour intensive

Gold standard of nucleic acid quantification

Able to detect low copy numbers with high sensitivity and specificity

Can be used for clinical samples with minute amounts of available RNA

Can discriminate between isoforms of related miRMNAs that differ by only one or two base pairs

gPCR-based microarrays can simultaneously determine expression levels for large numbers of miRNAs in a single
experiment

Can be used in paraffin-embedded, formalin-fixed tissue

Can be used to locate the cellular and sub-cellular distribution of the miRNA

Two methods: RT in situ PCR and in situ hybridisation with an LNA probe

Allows simultaneous sequencing of millions of RNA {or DNA) molecules

Measures absolute abundance, allowing for the discovery of novel miBMNAs

Expensive but becoming more available to researchers

gPCR: quantitative PCR; LNA: locked nucleic acid; RT: reverse transcriptase.
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