MSc. Veronika Gresakovd, PhD

Detection of SARS-CoV-2 microRNA panel using Two-Tailed gPCR method

PRECISION
DIAGNOSTICS
EUROPE 2021

i B



https://doi.org/10.1007/s00253-020-11061-5

A A

N
-

Current approaches for the detection of SARS-CoV-2
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Novel approach for the detection & prediction of SARS-CoV-2

6 — Viral microRNAs
miRNA > [ & — Positive/Negative

||: — Mild/Severe

5 — Human microRNAs
miRNA > & — Organs at risk.

= — Complications
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New universe of Biomarkers — non-coding RNAs
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microRNAs — What? Why?
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microRNAs — How?
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Challenges in miRNA quantification

DNA

l Transcription
5 cap

\
Short length (~22nt) I ] HH|Q Pri-miRNA
/

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

3" poly-A
Variable GC content l’
"

Mature sequences can be nearly identical (e.g., let-7 family) T WO Pro-miRNA

Biochemical modifications of terminal nucleotides

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

miRNA isoforms (isomiRs) might evade capture, due to terminal —_ T MIRNA

|_name | sequence |

let-7a UGAGGUAGUAGGUUGUAUAGUU
let-7b UGAGGUAGUAGGUUGUGUGGUU
let-7c UGAGGUAGUAGGUUGUAUGGUU
let-7d AGAGGUAGUAGGUUGCAUAGUU
let-7e UGAGGUAGGAGGUUGUAUAGUU

heterogeneity

let-7f UGAGGUAGUAGAUUGUAUAGUU
let-7g UGAGGUAGUAGUUUGUACAGUU
let-7i UGAGGUAGUAGUUUGUGCUGUU
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Innovative quantification assay : TT-PCR

Two-Tailed RT- gPCR assay
miRNA - specific RT primer
mMiRNA/cDNA - specific gPCR

5" hemiprobe 3 hemiprobe ﬁ

Two-tailed RT primer
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FORWARD prime

2" qPCR cycle
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REVERSE primer
< qPCR cycle
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Literature data mining for SARS-CoV-2 miRNAs

SC2V-mir-ORF10

SC2V-mir-M-1
SC2V-mir-ORFlab-1 SC2V-mir-M-2 ACE2 TMPRSS2
SC2V-mir-ORFlab-2 SC2V-mir-M-3
E»i ) W Host miRNAtargets virusgene hsa-miR-4661-3p Chemokine signalin: MR359-5p
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f by virus genome

Immune system process B Virus miRNA targets host gene 5 UTR B Virus miRNA targets host gene 3' UTR
hsa-miR-146b, hsa-miR-939

A Regulation of fatty acid
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' it *  miR-MD-2-5p
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* miR-M-3-3p
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* miR-ORF10-3p
* miR-ORFlab-1-3p
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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-449¢c-5p

Literature data mining for human miRNAs
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g’i Lung Cancer

angiogenesis, apoptosiD

Obstructed
airflow

Healthy Lung COPD Lung & epithelial-mesenchymal transition
miR-146a miR-193
m:z—igi-sp miR-149-3p miR-17-92 miR-137
mIR-144 miR-199a-5p miR-21 miR-451
m. = miR-155 miR-16
miR-15b miR-218

miR-216
D
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Airway inflammation fibroblast migration, proliferation,
Healthy Lung Asthmatic Lung & remodeling & differentiation
Healthy Lung IPF Lung
miR-126 miR-106a 3 Let-7d
miR-181  miR-19a . _ s i miR-21 miR-326
miR-21  miR-155 & -146a  MiR-133 miR-155 m!:i;: droblal co',’oniz,ﬁon miR-96 miR-200
= (- 2 miR-
miR-221 & -222 Ao Mo ReiEsy & chronic inflammation

miR-509 & -494 miR-93 & -31

10.1016/j.0mtn.2019.09.007



TT-PCR at global anti-COVID service

CARDIOLOGICAL RISK VIRUS FIGHTING
Cat. No. miRNA Cat. No. miRNA
RDTT0010251PRI hsa-miR-449¢-5p RDTTO019840PRI hsa-miR-451b
RDTT0000076PRI hsa-miR-21-5p RDTT0016918PRI hsa-miR-4288
RDTT0019730PRI hsa-miR-4661-3p
THROMBOSIS RISK RDTT0017990PRI hsa-miR-3613-5p
Cat. No. miRNA RDTT0000271PRI hsa-miR-214-3p
RDTT0000076PRI hsa-miR-21-5p RDTT0000279PRI hsa-miR-222-3p
FLITE S sl e RDTTO000422PR| hsa-miR-124-3p
RDTTO000421PRI hsa-miR-122-5p RDTTO001413PRI hsa-miR-20b-5p
RDTT0001631PRI hsa-miR-451a
RDTT0000078PRI hsa-miR-23a-3p HOST IMMUNITY IMPAIRMENT
Cat. No. miRNA
HOST CELL INFECTION RDTTORFIABI3PPRI sc2v-miR-ORFlab-1-3p
e iflie ) RDTTORFIABISPPRI sc2v-miR-ORF10-5p
RDTT0019840FR hsa-miR-451b AOTTMD2EPPR s 2vmiRMD-2-5p
RDTT0016918PRI hsa-miR-4288
RDTT0019730PRI hsa-miR-4661-3p GUT CELLS INVASION, LUNG INVASION
RDTTMD25PPRI sc2v-miR-MD-2-5p Cat. No. iPNA
RDTTORF1ABI3PPRI sc2v-miR-ORFiab-1-3p ADTTMD1479PPRI sc2v-miR-MD-147-3p
RDTTORFIABISPPRI sc2v-miR-ORF10-5p
ON
NO
RO LJ




log(-2 {1/CT})

*
>
>
>
: @
¥ 3¢ 30¢
> >
MD-2-5p ORF1ab-1-3p
- w .
» ®
RO J

Trial SARS-CoV19 miRNA measurements
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Trial human miRNA measurements

COV+, bilateral lung inflammation miR-20b-5p
P2 — COV+, British mutation

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

P4 — COV+, ICHS+HT, liver transplantation g @
q
P57 COV+, multiplex sclerosis : miR214-3p E
@ COV+, bilateral lung inflammation + Chronic Lymphatic Leukemy
P7 — COV+, water on the lungs =
COV+, severe viral pneumony e T e
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Aim : diagnostic tool

¢l BioVendor
Reasonable number of targets R&D®

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 A \_t\__
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Thank you for your attention!
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