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NCBI: microRNA 



• Small single stranded RNAs (21-25 nucleotides) but derived from

larger precursors (double stranded RNAs)

• Non-coding sequences

• Form imperfect stem-loop structures (hairpin)

• Hybridize by incomplete base-pairing to several sites in the

3’-untranslated regions of target mRNAs

• Negative regulators of gene expression (Postranscriptional and

Translational regulation )

• Role in disease and cancer still in research

What is a miRNA?



The increasing number of studies that prove the presence of

miRNAs in circulating (serum/plasma) increases the chance of

using this miRNAs as a good biomarker for cancer and other

diseases.







• A select number of miRNAs may serve as diagnostic

markers for different tumor types and diseases.

• The ideal properties of biomarker should be:

 disease specific

 able to differentiate between pathologies

 rapid and significant release during pathology

development

 long life in sample, rapid, simple, accurate and

inexpensive for detection

 un affected by environmental conditions

 present in accessible body fluid.



Breast cancer can be diagnosed by careful physical

examination, mammography, ultrasound (U/S), magnetic

resonance imaging (MRI) and breast biopsy.

With recent technological advances, gene expression

profiling is used also to detect early breast cancer and

predict their prognostic outcomes.





Symbol Definition

Prefix: has and mmu Indicates species

miR-XXX All microRNA are identified by 3-4 numbers

Pri-miR Primary miRNA: gene transcript with hairpin loop structure,

capped with a specially modified nucleotide at the 5ʹ end, and

polyadenylated, may contain 1-6 pre-miR

Pre- miR Precursor miRNA: hairpin structure obtained from the pri-

miRNA and is characterized by two nucleotide overhang at its

3ʹ end

miR-XXX Mature miRNA that is the guide strand "-3p" anti sense

miR-XXX* Passenger strand "5-p" sense

miR-XXXa and miR-XXXb Indicates high homology

miR-XXX-1 and miR-XXX-2 Identical mature miRNAs originating from different regions of

the genome

Seed sequence Nucleotides 2-7 of miRNA complementary to target mRNA



The MRE is known as the 

“miRNA recognition element.”  

This is simply the sequence in 

the target that an miRNA binds 

to mRNA

miRNA Binding



The major players 

• Dorsha and Pasha are part of the microprocessor protein complex 

• Dorsha and Dicer are RNase  III enzymes

• Pasha is a ds RNA binding protein

• Exportein 5 is a member of the nucleocytoplasmic transport factors 

• Argonaute are RNase enzyme



How to screen for your miRNA









miRNAs in Treatment 

• Since diseases result from the expression of
undesired or mutated genes, or from
overexpression of certain normal genes

• The discovery of siRNA and miRNA opens up a
new therapeutic approach for the treatment
of diseases by targeting genes that are
involved in the pathological process



New example about miRNA / blood



















Future observation of ICCMGR 

• Develop

• Understand

• Target









Hope it will be easy for you

You can fell free to contact me 

zaynab.saad@iccmgr.org

Thank you for attending this 
workshop

mailto:zaynab.saad@iccmgr.org

