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Simple, fast and enzyme-free detection of SARS-Cov-2
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L'ANR et la recherche Appels a ats oje pact v el Actualités
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FLASH INFO Covid-19: les actions de I'ANR en soutien a la recherche. Lire la suite

Les derniéres actualités

10/04/2020
Quels sont les impacts des
changements d'usage des
terres sur Fémergence de

Flash ANR Covid-19 : 86 projets financés pour un budget de
14,5 M€ et poursuite d’'un appel ouvert en continu RA-ANR
Covid-19 Préparation et réponse

@ rapide face aux menaces
N8 biologiques : les résultats.

CovidH19 : évolution du
calendrier des appels a
Projets de 'ANR

Appel fiash Covid-19 :
Premier financement
i t pour le.

—> Voir toutes les actualités

Dans le cadre de I'appel Flash Covid-19 visant a iliser les ¢ ientifi en lien avec le

de I'épidémie, 'ANR a sél i ¢ au terme de son processus d'évaluation, pour
financement immeédiat, 86 projets de recherche couvrant un grand nombre de problématiques liées 3 la
crise. Le budget de cet appel a été augmentsé significativement a hauteur de 14,5 M€ grace au fonds
d'urgence alloué par le Mini de I'ensei dela etde I ion (MESRI) et au soutien
de partenaires financeurs. Au regard de la situation évolutive, I'appel restera ouvert avec un nouvel appel
RA-Covid-19 pour répondre aux nouveaux besoins urgents de recherche-action (RA).
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Examples of themes:

preventive measures Y [ 5k

treatments, including vaccines 77 F U S BEE
large-scale testing KiRIR{RE

seroprevalence studies ;5 F IR E

epidemiological rebounds B D E —;

unlocking strategies &P T EAZH O i O #E B



FindCov -mém

- Common equipment
- Ship by post

° High S d
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Y 96 tests in 1h

Fast, simple and enzyme-free H
detection of SARS-CoV-2 L 1test< 1€
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Covid-19

Features 451

Long incubation time
BAREPENIRD
Many asymptomatic carriers

BIEIRDBREENZ LY
Li et al., Science 2020.

Massive testing neeeded Massive shortage of tests
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Reasons IE

Lack of reagents (ZEFAD AR E)
Lack of manpower (AFDARE)
Costs (B&FH)

Reliability (#3F&1E. FET4E)
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Limitations of PCR (and enzymatic methods)

PCRY EBERIZ L HBREDHIH

Swab

labs to the clinical lab for COVID19 testing.

_, RNAextraction Reverse I Amplification Readout
Collection from sample Transcription of cDNA EEAELY))
(#a#E TR (RNAHHH) (HELE) (DNAD R &)
Shortage
of extraction kits Needs enzymes Needs device for temperature cylcing
\IAZ d fluorescence reading
RNAJHIE ¥ v kDT E BRDBAR o o Torescence !
| i | o e EE A IR Y
:::ing Qiagenl RNA extraction kits from the research 7 3 w *% IE h‘ M\ 2E
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Can we do differently ?

Swalg | RNA extraction ) Reverse ) Amplification
collection from sample transcription of cDNA
Why do we need to Why do we need to Do we really need to
extract RNA ? reverse transcribe RNA? amplify DNA?

FERNAZHET 2D LEREET 500 HEDNAZERT DM

>To remove enzyme-inhibiting ~ >DNA Polymerase does not >Bulk fluo. detectors
Contaminants work on RNA need billions of

PCROEEME %= DNAR ) A S5—+F (% fluorescent molecules
BRET S0 RNAIZIX/ERA LA Ly NIV B IZIE
i HHEODFILILE

The community of immuno assays has detected proteins for
50 years without all this !
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Antibody-functionalized

microparticles
:: Aggregates
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Particle counter

Wu, Haiyan, et al. "A Versatile Microparticle-Based Immunoaggregation Assay for Macromolecular Biomarker Detection and Quantification." PloS

one 10.2 (2015).
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“Smartphone-Based Paper Microfluidic Particulometry of Norovirus from Environmental Water
Samples at the Single Copy Level”, Soo Chung et al., ACS Omega 2019

(@) T (b) Reclaimed wastewater (1260+10 pS/cm, 0.15+0.06 ppm Cl)
Sample is loaded to the center; =0p » U.1520.06 pp
Smartphone microscope assay of intact norovirus particles

Solution flows through channel and

. norovirus are captured on a pPAD ‘100 copies/ul . ’ 250
A
—— Anti-norovirus fluorescent particles 200
- are loaded to the center i)
_ _ £ 150
20 ym 20 pm 8
'5_‘<’ 100
o
Smartphone-based fluorescence microscope 50
images aggregated particles
ok b Mgk : 0 7
. Particles flow thr.ough channel 20 pm 20 pm 0 1 10 100 1000
4 channels per chip and aggcriegate \.:wth Raw image Background Aggregation Norovirus concentration (copies/pL)
captured noroviruses (green) removed isolated

|

Typical viral load of Covid: ~1000 copies/uL (Wang et al., 2020, JAMA)

Covid RNA (~20 um) is much bigger than a typical protein (~10 nm)



WP1: Sample Processing

Direct lysis by heat
MELRNAZ R S E S
Protect RNA from degradation
(acidic pH, RNase inhibitors,
chelating agents)

RNARD i & Bh CalEE 52
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WP2: Bead clustering
on viral RNA

Viral

‘ RNA

e NI

DNA coated beads

Target sequences

WP3: Clustering detection
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NOT infected

* Assembly of beads cluster on the
RNA (~20 um). RNA
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—Z&853E5
® Passive diffusion of beads or
active mixing...

Directly count clusters
DRI —DEERAIY k
Several techniques available
(Dynamic Light Scattering,
Optical detection...)
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F1 (83.6%)
[Actual procyanidin C1 in wine] / uM
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T. Minami et al., ¥f&%
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| G. M. Whitesides et al., Anal. Chem. 2009, 81, 5990 D. Citterio et al., Angew. Chem. Int. Ed. 2015, 54, 5294.
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"WP1: Sample Processing ) Fin d COV

WP4: Full
Packaged-assay

- Common equipment
- Ship by post
(no enzymes)

High Speed
(figures b

ato) b
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G 96 tests in 1h

WP2: Bead clustering
on viral RNA

- Q. Q.-.-.‘

WP3: Clustering detectlon - WP5: Clinical Validation “ )
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