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¢Qué hacemos al analizar la secuencia del genoma de un virus?

Los virus mutan rapidamente y acumulan cambios a medida que se transmiten de un

hospedero a otro
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La primera respuesta que dio la gendmica al inicio de la pandemia:

¢Ante que patégeno estamos?




Novel 2019 coronavirus genome
I SARS-CoV-2 coronavirus

a edward_holmes 64 Jan'20

10th January 2020

This posting is communicated by Edward C. Holmes, University of Sydney on behalf of the
consortium led by Professor Yong-Zhen Zhang, Fudan University, Shanghai

The Shanghai Public Health Clinical Center & School of Public Health, in collaboration with the Central
Hospital of Wuhan, Huazhong University of Science and Technology, the Wuhan Center for Disease
Control and Prevention, the National Institute for Communicable Disease Control and Prevention,
Chinese Center for Disease Control, and the University of Sydney, Sydney, Australia is releasing a
coronavirus genome from a case of a respiratory disease from the Wuhan outbreak. The sequence has

also been deposited on GenBank (accession MN908947 225k ) and will be released as soon as
possible.

Update: This genome is now available on GenBank and an updated version has been posted 295k .

Disclaimer:

Flease feel free to download, share, use, and analyze this data. We ask that you communicate with us if
you wish to publish resulis that use these data in a journal. If you have any other questions —then
please also contact us directly.

Severe acute respiratory syndrome coronavirus 2 isolate Wuhan-Hu-1, complete

Professor Yong-Zhen Zhang, O o
Shanghai Public Health Clinical Center & School of Public Health, —

Fudan University,
Shanghai, China.
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https://gisaid.org/CoV2020 36k

of Wuhan, the capital of Central China's Hubei Province.

as several nonstructural proteins.

Newly discovered betacoronavirus, Wuhan 2019-2020

Jan '20

Five new genomes have been deposited in the GISAID platform:

A previously unknown betacoronavirus was detected in patients during an outbreak of respiratory illnesses, including atypical pneumonia, that started mid-December 2019 in the city

The newly discovered coronavirus is similar to some of the betacoronaviruses detected in bats, but it is distinct from SARS-CoV and MERS-CoV.

The genome of the newly discovered CoV consists of a single, positive-stranded RNA that is approximately 30k nucleotides long. The overall genome organization of the newly
discovered CoV is similar to that of other coronaviruses. The newly sequenced virus genome encodes the open reading frames (ORFs) common to all betacoronaviruses, including
ORF1ab that encodes many enzymatic proteins, the spike-surface glycoprotein (S), the small envelope protein (E), the matrix protein (M), and the nucleocapsid protein (N), as well

Virus name Accession ID Passage det Collection date Host Originating lab

Virus Isolate| 2019-12-30 National Institute for Viral Disease Control and Prevention, China CDC
BetaCoV/Wuhan/IVDC-HB-04/2020 EPI_ISL_402120 Original 2020-01-01
BetaCoV/Wuhan/IVDC-HB-05/2019 EPI_ISL_402121 Original 2019-12-30
BetaCoV/Wuhan/IPBCAMS-WH-01/2019 EPI_ISL_402123 Original 2019-12-24
BetaCoV/Wuhan/WIV04/2019 EPI_ISL_402124 Original 2019-12-30

Human National Institute for Viral Disease Control and Prevention, China CDC

Human National Institute for Viral Disease Control and Prevention, China CDC
Human Institute of Pathogen Biology, Chinese Academy of Medical Sciences & Pel
Human Wuhan Jinyintan Hospital

https://virological.org/t/novel-2019-coronavirus-genome/319



MNEWS RELEASE 31-JAN-2020

Institut Pasteur sequences the whole
genome of the Wuhan coronavirus,
2019-nCoV

INSTITUT PASTEUR
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IMAGE: WHOLE GEMOME SEQUENCE OF THE 201 8-NCOVW COROMNAVIRUS, IN OME OF THE FIRST FREMNCH
CASES, MADE AT THE INSTITUT PASTEUR (PARIS), USING A UNIQUE PLATFCREM (P2M), OPEMN TO ALL FRENCH
MATIONAL... view more »



Genetic diversity of betacoronaviruses including novel coronavirus (nCoV)

% Built with github.com/blab/beta-cov. Maintained by Trevor Bedford.
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Que nos puede responder la epidemiologia:

a Detection b Snapshot C Transmission chain d Spread
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Grubaugh et al., 2019. Tracking virus outbreaks in the twenty-first century. Nature Microbiology



Que nos puede responder la epidemiologia gendmica ahora:

Cémo evoluciona y cual es la diversidad viral a medida que pasa el tiempo
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Solo hay UNA «cepa» deSARS-CoV-2 hasta el momento
|'
Figure by Andrew Rambaut

Dr. Aine O’Toole, ARTIC AND CLIMB-BIG-DATA JOINT WORKSHOP



Clados

- Diversidad a una escala mayor,

ineages  clades

se basa en SNPs a lo largo de la o
filogenia L
- Esta agrupacion no varia en el . T,
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Dr. Aine O’Toole, ARTIC AND CLIMB-BIG-DATA JOINT WORKSHOP



Genomic epidemiology of novel coronavirus - Global subsampling
. Maintained by the Nextstrain team. Enabled by data from m
Showing 3885 of 3885 genomes sampled betwean Dec 2019 and Mar 2021

| R Lineage hierarchy
Phylogeny [ & CTHD) | RESETLAYOUT |
M _‘ A Wuhan
—‘ B
China

—‘ B

' i Italia
—‘ B.1.1.1

‘ B1111 > C1
—‘ B11.12 - C2

Phylogeny
PANGO Linssgw

it
|

n
[

{104

S A (verde)

2020-Jun 2020-32p 2020-Diec 2021-Mar

201%-Dec 2020-Mar

B verde agua
B1 purpura

2021-Mar

2020-Jun 2020-3=p 2020-Dec



Distinguimos un virus de otro mediante mutaciones
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¢ Porqué podrian preocuparnos estar variaciones?



Particula viral

Heinz 2020
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Ciclo replicativo

Heinz 2020
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Facilita la entrada a la célula
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Distinguimos un virus de otro mediante mutaciones
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Alternate name

Country
identified

Spike mutations,
N

Key mutations
In Spike (others

are important)

Transmissibility A
(vs ancestral)

Lethality A

Immune evasion

Vaccine efficacy
Clinical Trials and
Lab Studies

501Y.V1

United
Kingdom

9

N501Y, E69/70
del, P681H
144Y del

Increased

~50-70%
Increased ? %

Minimal

Minimal
reduction
<10% point
decline in 2
trials (Novavax,
AZ)

501Y.V2
South Africa

N501Y,
E484K,
K417N,
P71L

Not
established

?
Yes

60+%
Efficacy
Novavax,
J&J

No AZ
effect vs
mild/mod
infections

501Y.V3

Brazil

11

N501Y, E484K,

K417T

Increased, %
unresolved

?

Yes, less than
B.1.351

No clinical

trials (only P.2);

Sera from
vaccinees for
mRNA and AZ
effective vs P.1

US, New York

E484K,
S477N, H69-
V70 del

Not
established

?
Minimal
No trials;

Sera from
vaccinees for

mRNA efficacy

preserved

US, California

4

LA52R,
W152C, S131

Increased
~20%

?
Yes, less than
B.1.351

No trials; Sera

from vaccinees

for mMRNA
efficacy
preserved

L452R, E484Q,
P681R

Not
established

?

Very likely

No data



Epidemiologia gendmica: Cantidad sin precedentes de datos generados

hCoV-19 data sharing via GISAID

1,193,828

submissions

22/04/21



Bases de datos y herramientas on-line disponibles
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Estudio de la dinamica de transmision y de la
variabilidad genética de SARS-CoV-2 circulantes en
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genoma viral (PINV20-239)



PINV20-239-Epidemiologia gendmica de SARS-CoV-2 en Paraguay

Protocolo accesible
Sostenible en el tiempo
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SARS-CoV-2 sequencing workflow

Specimens collected
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@ MinION and iSeq100™ sequencing
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iSeq100™ (PE, 2x150pb)

cDNA synthesis and multiplex
PCR

ProtoScript Il First Strand cDNA
Synthesis Kit (NEB) ~25 min

Q5 Hot Start High-Fidelity DNA
Polymerase (NEB) ~4h per primer set

Data analysis
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Hourdel 2020



Secuenciacion mediante sintesis

SARS-CoV-2

Amplicones
400bp
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Muestras Summary
. . As of 24 March 2021, 192,927 sequences in the B.1.1.7 lineage
M ayo - D I C I e m b re 2 O 2 0 have been detected since the lineage was identified:
B.1.1.7 found when found™™
location S

cumulative,
prevalence

total first last

e = 20 Sep 17 Mar
United Kingdom 137,775 57% 2020 2021

) 14 Feb 21 Mar
Worldwide 192,927 23% 2020 2021

_ o 22 May 21 Mar
United States 6,586 4% 2020 2021

California, United 17 Dec 7 Mar
States g i 2020 2021

° Apparent cumulative prevalence is the ratio of the
sequences containing B117 to all sequences collected since
the identification of B117 in that location. ™ Dates are based
on the sample collection date

o Read about biases

Rapid global rise of B.1.1.7

B Rapid rise of the B.1.1.7 variant in the UK
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* ~50% more transmissible g A
(Davies et al., 2020) St
*  0.4-0.7 higher reproductive ;:3 P S S S
rate (Volz et al., 2021) C Global surveiliance of B.1.1.7 variants
* 30%—50% higher secondary : ‘.
attack rate (PHE, 2020) . g
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Se podria hacer vigilancia de variantes con otros métodos aparte de la secuenciaciéon?
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The S Gene Advantage: TagPath COVID-19 Tests May Help
|dentification of B.1.1.7

ientist Staff

This blog represents the most up-to-date information about the B.1.1.7 SARS-CoV-2 variant as of February 1,
2021.

A new, highly transmissible variant of SARS-CoV-2 discovered in the United Kingdom, B.1.1.7 (or
VOC202012/01 or 501Y.V1) has complicated the COVID-19 situation. B.1.1.7's markedly higher
transmissibility creates challenges for COVID-19 wards, assisted-living facilities, and other situations in
which close contact between potentially infected people is unavoidable, making the detection and tracking
of this variant and others like it even more important to the long-term containment of SARS-CoV-2. While
B.1.1.7 shows increased transmissibility, preliminary evidence suggested there was no indication it was
associated with increased disease severity. However, more recent studies do indicate that there is a realistic

possibility of increased risk of death in patients infected with B.1.1.7.

B.1.1.7 has a specific mutation in the S-gene which results in a deletion of two amino acids at sites 69
(histidine) and 70 (valine), commonly referred to as 69-70del. This has raised concerns about whether the

B.1.1.7 variant, or other lineages and variants which include the same S-gene mutation, can be detected.
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PCR assay to enhance global surveillance for SARS-CoV-2
variants of concern
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Supplementary Table 3: Interpretation of results from the multiplexed RT-gPCR variant screening assay.

Result M1-FAM Orfia-Cys Spike-HEX
Potentially B.1.1.7 CT=35 Undetected Undetected
Potentially B.1.351 orP.1  CT =35 Undetected CT=35
Potentially B.1.375 CT=35 CT=35 Undetected
Other lineages CT=35 CT=35 CT=35

Inconclusive CT » 35 or undetected Any value Any value
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Datos de Paraguay en Nextstrain- MSPyBS

Phylogeny

PANGO Lineszd
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Frequencies {colored by PANGO Lineage as a fraction of all sequences at each time point showing 26 out of 2 total of 3861 tips)
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https://nextstrain.org/ncov/global?c=pango_lineage&d=tree,frequencies&f_country=Paraguay&p=full&transmissions=show



Open data

EXPLORE THE DATA YOURSELF
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