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Familia: Coronaviridae, Orden Nidovirales Subfamilias 
Torovirinae y Coronavirinae. Los Subfamilia Coronavirinae, 
Géneros: Alpha-, Beta-, y Gammacoronavirus. 
Alfa- y betacoronavirus tienen hospedadores mamíferos. 
Gammacoronavirus infectan aves. 

Partículas esféricas, con rango de tamaño de 50 a 200 nm y 
un diámetro promedio de 118-136 nm . Las proteínas S, E y 
M se insertan en envoltura .Nucleocápside estructura 
helicoidal
Genoma RNA de simple cadena de polaridad positiva, de 26-
32 kb 

Se traducen 27 proteínas, 16 proteínas no estructurales y 4 
proteínas estructurales, necesarias para cumplir el ciclo de 
replicación completo 

Proteínas estructurales: S, N, E, M, 
Proteínas no estructurales: NSP 1-16
Proteína no estructurales “accesorias” como HE, 3a/b y 4a/b

CARACTERÍSTICAS DE LOS VIRIONES DE SARS-CoV-2
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Temporal Dynamics and Evolution of SARS-CoV-2 Demonstrate the Necessity of Ongoing Viral Genome Sequencing in Ontario, Canada Calvin P. Sjaarda, a,b Jennifer L. 
Guthrie, c Samira Mubareka, d,e Jared T. Simpson, f,g Bettina Hamelin, h Henry Wong, i Leanne Mortimer, j,k,l Robert Slinger, l,m Andrew G. McArthur, n,o,p Marc 
Desjardins, j,q Allison McGeer, r,s Tony Mazzulli, c,e,r Katya Douchant, t Danielle Brabant-Kirwan, u Ramzi Fattouh, v Aaron Campigotto, e,w Samir N. Patel, c,e Nahuel 
Fittipaldi, c,e,s Robert I. Colautti, x Prameet M. Shethi,t,y,z for the Ontario’s COVID-19 Genomics Rapid Response Coalitio
MsPHERE. May 5;6 (3):3 e00011-21
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Variante de interés ó Variant of Interest (VOI) y                                                                            
Variante prioritarias ó Variant of Concern (VOC)

Variantes de interés (VOI: su genoma presenta mutaciones que llevan a cambios de aminoácidos 
asociados a cambios fenotípicos establecidos con respecto a la referencia.

Variante prioritaria (VOC): es una variante de interés en la que se demuestra a través de 
diferentes estrategias de análisis que:
a) está asociada a con un aumento de transmisibilidad o empeoramiento de la situación 

epidemiológica en la región; 
b) está asociada a un aumento de virulencia o cambio en la presentación clínica; 
c) está asociada a una disminución en la efectividad de las medidas de control, los tests

diagnósticos, las vacunas o los tratamientos.
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Sampled genome 
tree derived from all 
outbreak sequences 

2021-09-07

Blue: Asia 
Green: new from Oceania
Magenta: new from Americas
Red: new from Europe
Yellow: new from Africa
Grey: from previous updates

Neighbor-Joining tree with 
fasttree visualized in ete3.

by BII/GIS, A*STAR Singapore

Clade references and Pango lineages
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Notable changes
3,033,978 full genomes (+97,328) 

(excluding low coverage, out of 
3,303,866 entries)

We gratefully acknowledge 
the Authors from Originating 
and Submitting laboratories 

of sequence data on which the 
analysis is based.

Updated clades
RBDx: relevant changes near receptor 

and antibody binding sites

S clade [#RBDx] 13,716 [4,228] 

(+45 [+45])

L clade [#RBDx] 5,502 [65] (+1 [+0])

V clade [#RBDx] 6,533 [20] (+0 [+0])

G clade [#RBDx] 206,645 [80,862] (+1,791 

[+819])

GR clade [#RBDx] 388,784 [187,663] 

(+2,452 [+2,056])

GRY clade [#RBDx] 967,702 [66,736] 

(+11,391 [+594])

GH clade [#RBDx] 412,567 [180,089] 

(+1,774 [+1,253])

GV clade [#RBDx] 164,074 [4,473] (+288 

[+52])

GK clade [#RBDx] 848,884 [31,444] 

(+77,926 [+3,267])

Other clade [#RBDx] 19,571 [9,872] 

(+1,660 [+1,591])

G

Larger clades in GISAID were named in context of marker variants relative to WIV04-reference:
S   C8782T,T28144C NS8-L84S
L   C241,C3037,A23403,C8782,G11083,G25563,G26144,T28144,G28882 (WIV04-reference)
V   G11083T,G26144T NSP6-L37F + NS3-G251V
G   C241T,C3037T,A23403G S-D614G
GK C241T,C3037T,A23403G,C22995A  S-D614G + S-T478K
GH C241T,C3037T,A23403G,G25563T  S-D614G + NS3-Q57H
GV C241T,C3037T,A23403G,C22227T  S-D614G + S-A222V
GR C241T,C3037T,A23403G,G28882A  S-D614G + N-G204R
GRY C241T,C3037T,21765-21770del,21991-21993del,A23063T,A23403G,G28882A includes S-
H69del, S-V70del, S-Y144del, S-N501Y + S-D614G + N-G204R





Timecourse of variant distribution in all submitted sequences 2021-09-07

by BII/GIS, A*STAR Singapore

We gratefully acknowledge 
the Authors from Originating 
and Submitting laboratories 

of sequence data on which the 
analysis is based.



Regional distribution of variants in sequences collected from 2021-08-10 to 2021-09-07

by BII/GIS, A*STAR Singapore
See https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/ for variant information and definitions

https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/


Regional distribution of variants in new sequences 2021-09-07

by BII/GIS, A*STAR Singapore

Africa Asia Europe Oceania

North 

America South America

% Delta G/478K.V1 
(B.1.617.2 + AY.x) 69.6 55.2 93.0 99.8 90.9 47.7

% Alpha GRY/501Y.V1 (B.1.1.7) 3.8 42.6 3.7 0.0 3.2 0.3
% Beta GH/501Y.V2 
(B.1.351 + B.1.351.1 + B.1.351.2) 11.1 0.0 0.9 0.0 0.0 0.0

% Gamma GR/501Y.V3 
(P.1 + P.1.x) 0.0 0.0 0.2 0.0 1.0 39.4

% Variants of Interest 4.3 0.0 0.1 0.0 0.3 0.4

% Variants for Further Monitoring 0.1 0.3 0.1 0.0 0.2 0.0

% Other Variants 11.1 2.0 2.0 0.2 4.4 12.2

This slide shows NEW data in GISAID on 2021-09-07 submitted since last report 4 days ago (new by submission date, not collection date)
See https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/ for variant information and definitions

https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/
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Receptor binding surveillance for complete genomes 2021-09-07

by BII/GIS, A*STAR Singapore

Green … ACE2 human host receptor
Gray … CoV spike glycoprotein trimer
Gray balls … Spike glycoprotein variation occurring 100 times or less
Blue balls … Spike glycoprotein variation occurring greater than 100 times
Red balls … Spike glycoprotein variation near host receptor with effect history
Orange balls … Spike glycoprotein variation near host receptor, or other functional annotation
Cyan … Insertion/deletion
Magenta balls … Spike glycoprotein variation altering potential N-glycosylation sites

Equivalent positions have been studied for V483A and V483I in MERS (DOI: 10.1128/JVI.01381-18) and G476S, L455I, F456L, F456V, S494P, A475V, N439K, K444R and V503F 

in SARS (DOI: 10.1074/jbc.M111.325803 DOI: 10.1086/651022 DOI:10.1186/1743-422X-2-73 DOI:10.1093/molbev/msq056) 

where they most often weakly reduced host receptor binding and altered antigenicity. Numbering relative to start codon 21563 in hCoV-19/Wuhan/WIV04/2019

We gratefully acknowledge 
the Authors from Originating 
and Submitting laboratories 

of sequence data on which the 
analysis is based.

N501T E484Q K417N K417T N501Y E484K Y449N N439K 

S494L T478K A475V S494P F490S Q493K S477I S477N 

in GH clade (B.1.*)

G504L E484Q Y473H T478I A475T G504C G504S K458M 

S477N G476S S494A N501Y N487D V503A E484K E484V 

K417R K458N Q493L E484G G504V G504D V503F Y453F 

E484A Q493E K417E V503I G485V Q493P K417T G485S 

G446S N501S V445F K458R G496V G502E V445A R403S 

V503Y S494L Q493H G446V F456L F490L N501T T478R 

G446A N437S T478K G485R S494P L455S Q498R P499T 

K417N N501I A475S G446F N439K S477G G476R A475V 

S477R F490S S477I S477V F490V N439I V445I L455F E484D 

G485A G446D G502S P499S V503G R403I 

in G, GK & GV clades (B.1, B.1.617.2, AY.* & B.1.177)

N501T K417N E484Q K417T N501Y E484A E484K S477G 

T478K S494L A475V F490S S477N 

in nonG clade (A, B & B.2)

E484Q Y449H F456L G446V S477N Y495H F490L 

F486L N501T Y505N N501Y G447V E484K G447C 

G447S K417R G485R T478K S494P Q493R E484G 

K417N V503F Y453F N439K Y449S A475V F490S 

G485V Y489H K417T G485D V445I L455F E484D 

G485A 

in GR & GRY clade (B.1.1.1 & B.1.1.7)

Changes in the spike glycoprotein for the 97,328 new complete genomes.



Sources of primer sequences (may have been updated in meantime): https://www.who.int/docs/default-
source/coronaviruse/protocol-v2-1.pdf
https://www.who.int/docs/default-source/coronaviruse/peiris-protocol-16-1-20.pdf
http://ivdc.chinacdc.cn/kyjz/202001/t20200121_211337.html
https://www.who.int/docs/default-source/coronaviruse/uscdcrt-pcr-panel-primer-probes.pdf

To reduce noise of random mutations ~ 693,784 available high quality genomes (out of 710,884 entries) submitted in the past 90 days are considered here.
Each bar is annotated with the change in percentage since the previous update.

This is a simplified summary view of the percent of high quality genomes (defined as <1% Ns and <0.05% unique non-synonymous mutations) with one or more mutations in either forward, 
probe or reverse primer region. This does not necessarily indicate a primer would not function but serves as a guide to variability of the targeted region. The second Figure shows the same 
but with mutations in 3’ ends for the primer regions (defined as last 5 nucleotides of the primer sequence) which can affect sensitivity partially. 

Common Primer Check for High Quality Genomes 2021-09-07

by BII/GIS, A*STAR Singapore

https://www.who.int/docs/default-source/coronaviruse/peiris-protocol-16-1-20.pdf
http://ivdc.chinacdc.cn/kyjz/202001/t20200121_211337.html
https://www.who.int/docs/default-source/coronaviruse/uscdcrt-pcr-panel-primer-probes.pdf


LNR Servicio Virosis Respiratorias. INEI-ANLIS Malbran



LNR Servicio Virosis Respiratorias. INEI-ANLIS Malbran



LNR Servicio Virosis Respiratorias. INEI-ANLIS Malbran





LNR Servicio Virosis Respiratorias. INEI-ANLIS Malbran



Nextstrain - Nivel global

LNR Servicio Virosis Respiratorias. INEI-ANLIS Malbran





LNR Servicio Virosis Respiratorias. INEI-ANLIS Malbran



LNR Servicio Virosis Respiratorias. INEI-ANLIS Malbran



Nextstrain - Argentina
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Estrategia de Vigilancia genómica de SARS-CoV-2. Argentina

El Laboratorio Nacional de Referencia del INEI-ANLIS selecciona casos  para 
secuenciación en los que se confirmó la presencia de SARS-CoV-2 según:
-Casos confirmados en nuestras provincias con antecedentes de viaje al exterior 
del país.
-Muestras de viajeros que resultan positivas en el tamizaje que se realiza en 
puntos de entrada al país.
-Casos confirmados en dos eventos separados para descartar/ confirmar 
reinfecciones.
-Casos confirmados con presentaciones clínicas severas y/o elevado incremento 
del numero de casos de manera inesperada. 
-Casos confirmados en personas con esquemas completos de vacunación.
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Muchas gracias por su atención !!!!

Taller de la Red Nacional de 
Laboratorios de influenza y 
otros virus respiratorios .
Agosto 2019. INEI-ANLIS
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