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ESTRAZIONE RNA

Da campioni clinici, colture isolate o campioni ambientali

Le metodologie standard includono lI'uso di:
- sale di guanidina
- fenolo




SIRATEGIE DI SEQUENZIAMENTO

Next Generation Sequencing

V

quattro possibili approcci

Shotgun Amplicon-based Hybrid capture Direct RNA
metatrascriptomic Sequencing enrichment sequencing
sequencing




Shotgun
metatranscriptomics

Goals

Co-infection detection

Minimum number of
reads

Genome Coverage
Accuracy in SNV
identification

Sample viral load (Ct)
requested (ref Xiao)
Sample RNA input (ng)
Sample type

Cost
NGS sequencing
platforms

SARS-CoV-2, host
microbiota, and host
response to infection
Yes

20-50 M

=99%
High

=24-28

10-200
Patient specimens

High

High- or ultra
high-throughput
platforms

SHOIGUN METATRASCRIPTOMICS

VANTAGGI:

- Sequenziamento dell’intero DNA di un campione
- Non é richiesta nessuna conoscenza a priori

SVANTAGGI:

- Campioni con carico virale alto

- Elevata profondita di sequenziamento

- Tecnica lenta, che richiede molto lavoro e l'utilizzo
di laboratori con requisiti specifici




AMPLICON-BASED SEQUENCING

Amplicon-based

Goals SARS-CoV-2 genome
VANTAGGI:
- Approccio altamente specifico Cosinfection dataction ™ 1o
- Richiede poche quantita di RNA Migimum numbet of 5-20M
= Poco costoso Genome Coverage >95-99%
. . . . ) Accuracy in SNV High
- Campioni con basse cariche virali identification
Sample viral load (Ct) =24-28
requested (ref Xiao)
Sample RNA input (ng) 1-50
m<> Z ._|>o o _ 3 Sample type Patient specimens,
. .. . . . environmental samples
- Significativa conoscenza a priori della sequenza Cost Low
NGS sequencing Mid-throughput platforms

- Possibile inefficienza dei primer nell'amplificazione platforms




HYBRID CAPTURE ENRICHMENT SEQUENCING

Hybrid
capture-enrichment

Goals

Co-infection detection

Minimum number of
reads

Genome Coverage
Accuracy in SNV
identification

Sample viral load (Ct)
requested (ref Xiao)
Sample RNA input (ng)
Sample type

Cost
NGS sequencing
platforms

SARS-CoV-2 genome

No/yes (depending on
gene panel)
5-20 M

=95-99%
Moderate

=24-28

10-50

Patient specimens,
environmental samples
Moderate

Mid- or high-throughput
platforms

VANTAGGI:

- Approccio altamente specifico
- Bassa profondita di sequenziamento
- Approccio robusto rispetto alla variabilita genomica

SVANTAGGI:

- Usato prevalentemente con campioni con alta carica

virale




DIRECT RNA SEQUENCING

VANTAGGI:

- Non richiede la retrotrascrizione ne I'amplificazione

SVANTAGGI:
- Forniscono reads con un tasso di errore maggiore

Direct RNA sequencing®

Goals

Co-infection detection

Minimum number of
reads

Genome Coverage
Accuracy in SNV
identification

Sample viral load (Ct)
requested (ref Xiao)
Sample RNA input (ng)
Sample type

Cost
NGS sequencing
platforms

SARS-CoV-2 and host
transcriptome and
epitranscriptome
Yes

05M

=99%
Low

<24-28

=>1000
Viral cell cultures

High
ONT
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Library preparation Sequencing technology
Amplicon Illumina
Oxford Nanopore

Hybrid capture Illumina
Metatranscriptomics Illumina
Amplicon_lllumina
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I Genomic epidemiology of hCoV-19
Additional closely related bat CoVs identified in i - —
Cambodia A = ;

The Virology Unit of the Institut Pasteur du Cambodge has recently le. L. patd ” .o
submitted the full genome sequences for 2 bat coronaviruses from — - - B
samples taken from bats in 2010 in the Steung Treng province of i +

Cambodia; they appear to join the list of coronaviruses that are
closely related to the current pandemic virus.

Other potential precursors known so far include bat coronaviruses
from caves in Yunnan (Southern China), sampled in 2013 and 2019,  phylogenetic tree of animal coronaviruses hCoV-19 data w:mz:m via GISAID

O o 3 .H m m : m o — .H —‘m d O O O o O and samples derived from pangolins in Southern China from 2017 cjosely related to the pandemic human virus
and 2019.
Q m : O m Q m m> mm Oo< N see: Vibol Hul et al (2021) A novel SARS-CoV-2 related coronavirus in bats from Cambodia

Enabled by data shared via GISAID
hCoV-19 Submission Track hCoV-19 Tracking of Variants

O o :ﬁ m m : m uo o : m 3 mﬁ m Q m H m SARS-CoV-Z variants and mutations ot interest
Covid-Miner

Regina Elena National Cancer Institute (lItaly)
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GISAID Resources

-Private Partnerships of the GISAID Initiative gwm@
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BIO.T0OLS

Contiene dati riguardo
I’'analisi bioinformatica e i
workflow usati

bio.tools - Bioinformatics Tools X +

Yo v B F ( Aggiorna

C O ( & bio.tools

eli ir

This site uses cookies. By continuing to browse the site you are agreeing to our use of cookies. Find out more here

bio.tools

Essential scientific and technical information about software tools, databases and services for bioinformatics and the life

sciences.

Search bio.tools

bio.tools COVID-19 related tools
See the bio.tools https://covid-19.bio.tools subdomain for a list COVID-19 related tools.
If you believe any tools are missing, please feel free to update the list as specified in the instructions at https://covid-19.bio.tools.

You can also browse tools by EDAM concepts from the Virology and vaccine design section below.

What is bio.tools?
The use of bioinformatics is ubiquitous within the life sciences. In bio.tools, we are striving to provide a comprehensive registry of software and databases, facilitating




NEXTRSTRAIN
HYPHY

Permettono il monitoraggio in
tempo reale dell’evoluzione di
SARS-CoV-2

@ Nextstrain o

€ O a ( Aggiorna i)

Nextstrain HELP DOCS BLOG LOGIN

Nextstrain

Real-time tracking of
pathogen evolution

Nextstrain is an open-source project to harness the scientific and
public health potential of pathogen genome data. We provide a
continually-updated view of publicly available data alongside
powerful analytic and visualization tools for use by the community.
Our goal is to aid epidemiological understanding and improve
outbreak response. If you have any questions, or simply want to say
hi, please give us a shout at hello@nextstrain.org.

READ MORE

SARS-CoV-2 (COVID-19)

We are incorporating SARS-CoV-2 genomes as soon as they are
shared and providing analyses and situation reports. In addition we
have developed a number of resources and tools, and are facilitating
independent groups to run their own analyses. Please see the SARS-

CoV-2 resources page for more information.

T —————————————

HyPhy - Hypothesis Testing u (+]

F ( Aggiorna

Q

COVID-19

The HyPhy team is a part of the larger effort to enable robust
reproducible analysis of SARS-CoV-2 genomic sequences,
hosted at covid19.galaxyproject.org.

We run daily analyses of all genomes of SARS-CoV-2 from CELL
database.

How do the viral genomes evolve
over time?

Details

divergence = RuntimeError: Failed to fetch
Which genomic sites may be
under selection?

Details

summary_table = RuntimeError: 404

HyPhy is funded jointly by MIDAS and NIH award RO1 GM093939

e ——————————————————
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23 Bring structure to your researc X +

& c o

Search

= &8 protocols.io

Bring structure to your
research

A secure platform for developing and sharing
reproducible methods.

biology chemistry computational workflows

al trials operational procedures safety checklists

instructions / manuals

CREATE A FREE ACCOUNT
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Signin

(OVID-
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(+} F COVID-19 Data Portal Sweden X  +
Cc 0O @ covidi9d.. B * R _Aggiorna
47 COVID-19 Dato Portal =
SWEDEN

Accelerating research
through data sharing

Available data

Data available from research groups in Sweden. See available data for all data
types ©

Genomics (16) ©
Proteins (14) ©
Imaging (4) ©
Biochemistry (32) ©
Health (61) ©

Drug discovery (5) ©
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ELIXIR

ELIXIR support to COVID-19 re X +

research

ELIXIR provides a range
of services that you can
use for studying the
SARS-CoV-2 coronavirus
and the COVID-19
disease. If you have
questions about our
COVID related services,
please contact Kathi at
katharina.lauer@elixir-
europe.org.

e Find a database to
store your data

e Access data

relevant to COVID-19

Aggiorna

ELIXIR support to COVID-19

Use our interactive map to find out what
each country in ELIXIR is doing in response
to COVID-19.

GITHUB

) GitHub - CDCgov/SARS-CoV-2 X  +

c o & % »

F ( Aggiorna )

& github.co...

Sign up

A collection of sequencing protocols and bioinformatic
resources for SARS-CoV-2 sequencing.

Notifications

master ~ Go to file

dmaccann

files
protocols
sequences
slides
templates
LICENSE

README.md
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: NCBI Virus
Human cases of influenza A/H5N8 virus 3 Sequences for discovery
infection ]

On February 19, 2021 the WHO H5 Reference
Laboratory of the State Research Centre for Virology
and Biotechnology (VECTOR) of the Russian
Federation notified the WHO about cases of human

% Quick Access to SARS-CoV-2 Data!

infection with avian influenza A(H5N8) virus. These are Y ¢

the first laboratory confirmed human cases of A(H5N8)

virus infection to be reported ide. The genome of the viruses * Novel Severe acute respiratory syndrome coronavirus 2

from a human case and from poultry are shared in GISAID (EPI_ISL_1038924). _um*mmn_ genomes nucleotide, and U_\onm_: sequences,
.genomes, nucleotide, b

On December 21, 2020, FBRI SRC VB VECTOR Rospotrebnadzor had received e View our new SARS-CoV-2 interactive dashboard

56 serum samples and 37 nasopharyngeal swabs samples from farm workers of
Vladimirskaya Poultry Farm in Astrakhan (Russian Federation) who were

potentially exposed during a large-scale outbreak of highly pathogenic avian available.
influenza A(H5N8) in poultry.

e Anew page to submit SARS-CoV-2 sequences is now

> read more
o000 0OOS
ZOWM <wﬂﬂm is a community portal for viral sequence
LiGaVRIolsNbmissionhiacking data from RefSeq, GenBank and other NCBI repositories. To find,
retrieve and analyze data, please select an option below.
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