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New universe of Biomarkers – non-coding RNAs 

4DOI:10.1038/jhh.2014.99



microRNAs – What? Why? 

doi: 10.15252/emmm.201100899



microRNAs – How? 

https://doi.org/10.3389/fgene.2013.00214
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Challenges in miRNA quantification

• Short length (∼22nt)

• Lack of common sequences (e.g., poly-A)

• Variable GC content

• Mature sequences can be nearly identical (e.g., let-7 family)

• Biochemical modifications of terminal nucleotides

• The mature miRNA sequence is present also in the pre- and the pri-miRNAs

• miRNA isoforms (isomiRs) might evade capture, due to terminal 

heterogeneity



• Two-Tailed RT- qPCR assay

• miRNA - specific RT primer

• miRNA/cDNA - specific qPCR

Innovative quantification assay : TT-PCR



Literature data mining for SARS-CoV-2 miRNAs

doi: 10.5812/archcid.104140
https://doi.org/10.1093/bioinformatics/btaa1002

• miR-MD-2-5p 
• miR-MD-147-3p
• miR-M-3-3p
• miR-ORF10-5p
• miR-ORF10-3p 
• miR-ORF1ab-1-3p 
• miR-M-1-5p



Literature data mining for human miRNAs

10.1016/j.omtn.2019.09.007

• miR-451b
• miR-4288
• miR-4661-3p
• miR-3613-5p
• miR-214-3p
• miR-222-3p
• miR-124-3p
• miR-125a-3p
• miR-126-3p
• miR-146a-5p 
• miR-423-5p
• miR-223-3p
• miR-20b-5p
• miR-21-5p
• miR-191-5p
• miR-122-5p
• miR-451a
• miR-23a-3p
• miR-31-5p
• miR-449c-5p



TT-PCR at global anti-COVID service



Trial SARS-CoV19 miRNA measurements



Trial human miRNA measurements

P1 – COV+, bilateral lung inflammation
P2 – COV+, British mutation

P3 – COV+, bilateral lung inflammation + thrombosis : miR124-3p

P4 – COV+, ICHS+HT, liver transplantation
P5 – COV+, multiplex sclerosis : miR214-3p
P6 – COV+, bilateral lung inflammation + Chronic Lymphatic Leukemy
P7 – COV+, water on the lungs
P8 – COV+, severe viral pneumony



Aim : diagnostic tool

• Reasonable number of targets

• Easy to prepare (multiplexing)

• Easy to evaluate (simple data processing, final report)

• Validated on large number of patients

• Make all TT-PCR assays available for RUO
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