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transcribed by RNA polymerase Il

fold into a long pri-miRNA with a hairpin
structure.

cleaved by the microprocessor, generating a
precursor miRNA (pre-miRNA).

Exportin-5 facilitates its export to the
cytoplasm.

type lll RNase Dicer complex cleaves the
hairpin

duplex is isolated by a helicase enzyme
functional miRNA strand is loaded together
with the Argonaute (AGO) protein into the
RNAinduced

silencing complex (RISC)

RISC targets mRNAs by sequence
complementary binding
mediate gene suppression through
* translational repression or
* mRNA degradation



MiRNA are expressed in many tissues and cell types
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Distribution of mIRNA expression across human tissues.
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Infection and disease cause
specific miRNAs profiles (“fingerprints’’)
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Development and validation of a serum microRNA biomarker panel
for detecting gastric cancer in a high-risk population.
Gut 2020;



MiRNAs have a role in responses to infectious diseases
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Viruses also express miRNA
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MiRNA can be detected and quantified

Northern blotting
Real-time qPCR
Microarray technology
RNAseq
NanoString
New
* Nanomaterial-based detection
* Non-PCR nucleic acid amplification
* Rolling circle amplification (RCA)
» duplex-specific nuclease (DSN)
* |oop-mediated isothermal amplification (LAMP)

* Strand-displacement amplification (SDA)
° Enzyme_free amplification Ye, .j., M. XU, X. Tian, S. Cai, and S. Zeng. 20109.
Research advances in the detection of miRNA.
Journal of Pharmaceutical Analysis 9:217-226



MiRNA detection with Nanostring
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MiRNA detection with Nanostring
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Detection of bovine miRNA

> nCounter Human v3 miRNA Assay > exact match for 180 bovine miRNA

829 human miRNA sequences

> 26 detected in cattle serum
> 5 identical
» 8 homologues <2nt mismatch

» miRBase (www.mirbase.org)
1085 bovine miRNA sequences

> 13 “new” bovine miRNAs

Gupta, S.K., P.H. Maclean, S. Ganesh, D. Shu, B.M. Buddle, D.N. Wedlock, and A. Heiser. 2018.
Detection of microRNA in cattle serum and their potential use to diagnose severity of Johne’s disease.
Journal of Dairy Science 101:10259-10270.
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Diagnosis of severity of Johne’s disease in cattle
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Downregulated miRNA in cattle serum

based on miRNA profiles
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MicroRNA-based diagnosis of COVID-19
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MicroRNA-based diagnosis of COVID-19 in asymptomatic people

Stage 1. Discovery of miRNA profiles in
vitro

Stage 2. Discovery and validation of
miRNA profiles in samples from COVID-
19 patients

Stage 3. Development of multiplex
miRNA gRT-PCR for high-throughput
testing

Stage 4. Manufacturing of the test;
commercialisation




S — Discovery of miRNA profiles in vitro
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Discovery of miRNA profiles in vitro
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Discovery of miRNA profiles in vitro

Next steps

O virus dose titration
U virus infection time course

1 Influenza A control

L RNAseq
U Identification of SARS-CoV-2-specific miRNA profiles

1 Develop qRT-PCR for selected miRNAs



MicroRNA-based diagnosis of COVID-19 in asymptomatic people

Stage 1. Discovery of miRNA profiles in
vitro
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Stage 2. Discovery and validation of

miRNA profiles in samples from COVID-
19 patient COVID-19 Innovation Acceleration Fund

Stage 3. Development of multiplex
miRNA gRT-PCR for high-throughput
testing

Stage 4. Manufacturing of the test;
commercialisation
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