DR. CARLOS ESPUL




Instituto de Biologia Celular y Neurociencias “Profesor E de Robertis”,
UBA - CONICET de la Facultad de Medicina




O

1§ ESTRUCTURA GENOMICA VIRAL

N 3NTR

oL 7 L ReRe ||| Helicase/NTPase || ExoN| N7-MTase || Nendou || 2'0-MTase

106.5 kDa 66.9 kDa 59.9 kDa 38.5 kDa 33.3 kDa

Fig. 1. Coronavirus genome organization and expression. Coronavirus genome is depicted and divided into five main segments: 5'NTR (nontranslated region), ORF1a (light
green), ORF1b (blue), 3'ORFs, corresponding to all open reading frames coding for structural (orange) and accessory proteins (dark green), and 3'NTR. The ORF1b is zoomed
and the derived nonstructural proteins are shown. The nsp5 protease cleavage sites (yellow arrow), the domains harbouring enzymatic activities (soft blue) and the size of
each nsp are also depicted. ?: predicted domain of unknown function; RdRp, RNA-dependent RNA polymerase; NTPase, nucleoside triphosphatase, also capable of

hydrolysizing 5'-triphosphate-RNA to 5'-diphosphate-RNA); ExoN, 3’ to 5 exonuclease: N7-MTase, guanine-N7-methyltransferase; NendoU, endoribonuclease: 2'-0-MTase,
2'-O-methyltransferase. Protein size is indicated below each nsp.
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Table 51. Evolutionary rates of pathogenic RNA viruses

. Evolutionary rate
Virus Type (103 suhfsit:"fear}
HIV Retrovirus 2.02-16.8
Poliovirus +ssRMNA 10.3
Influenza A -SSRNA 1.43 - 1.16
SARS-CoV +5sRNA 7.8
SARS-CoV-2 +5sRNA 0.8 - 6.58
Rotavirus dsRNA 0.73
Hepatitis C virus +s5RNA 0.48-0.91
MERS-CoV +5sRNA 0.24

Tasa de mutacién es * de la evolucién antigénica: caso poliovirus vs influenza

La evolucién antigénica condiciona una resistencia a través de la evasién inmune, bajo

presion de seleccién positiva
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‘Non-RBOD RBD(319-541)

Natural and high-frequency amino acid mutations of the spike protein selected in this study. Twenty-four single amino acid mutations

were located in three regions. Eight mutations (Y453F, L455F, F456L, A475V, A475S. T500S, N501Y, and Y505H) were 1in the RBD
and hACE?2 interaction region (RBD/hACE2): 10 mutations (V3671 V382L, R408G, N438K., L452Q. S477N. T478K. E484Q, S494P,
and A520S) were in the RBD region but no interaction with hACE2 (RBD/Non-hACE2); 6 mutations (S98F, D614G. P681H, S982A,
DI1118H, and D1118Y) were not in the RBD region (Non-RBD).

p Ding C, He J, Zhang X, Jiang C, Sun Y, Zhang Y, Chen Q, He H, Li W, Xie J, Liu Z, Gao Y. Crucial Mutations of Spike Protein on SARS-CoV-2 Evolved to Variant
Strains Escaping Neutralization of Convalescent Plasmas and RBD-Specific Monoclonal Antibodies. Front Immunol. 2021 Aug 17;12:693775. doi:
10.3389/fimmu.2021.693775. PMID: 34484190; PMCID: PMC8416052.




GLOBAL SPREAD THE MUTATION THAT LOOSENS THE SPIKE PROTEIN

By the end of June, the DE14G mutation was found Spike proteins on SARS-CoV-2 bind to receptors on human cells, helping the virus to enter. A spike protein is made
in almost all SARS-CoV-2 samples worldwide. up of three smaller peptides in ‘open’ or ‘closed’ orientations; when more are open, it's easier for the protein to bind.
The D614G mutation — the result of a single-letter change to the viral RNA code — seems to relax connections
between peptides. This makes open conformations more likely and might increase the chance of infection.
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Coexistencia de Nomenclaturas

Medios de
Nextstrain II.:ANGO GISAID comunicacion y redes WHO
ineages sociales

Linajes
(mas microy Clados
dinamico)

Clados
(mas macro)

Supuesto origen Nomenclatura reciente
geografico de VOC y VOI

B.1.1.7
19A, 19B P.1
20A, 20B, ..., C.37 G GSVLgHOGR “La de UK” Alpha
20G, 20l B.1.499
21A N.5
B.1.617 “La andina” Delta

“La de Manaos” Gamma

“La de Sudafrica” Lambda
Nextclade Pangolm

-. \ i, (gizill., “La de India” Mu ﬂf
75y @1
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alencia relativa
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creciente > largo del tiempo, u otros

impactos epidemiolog : > sugieren un riesgo emergente para

la salud publica mundial.




Currently designated Variants of Interest:

WHO label

Kappa

Lambda

M

Pango
lineage™

B.1.617.1

C.37

Nextstrain

GISAID clade
clade

G/A484K N3

GHI253G V1

G/452R. V3

GRM4520.V1

GH

Earliest
documented
samples
Multiple
countries,
Dec-2020

United States of
America,
Nowv-2020

India,

Oct-2020

Peru, Dec-2020

Colombia, Jan-
2021

Date of
designation

17-Mar-2021

24-Mar-2021

A-Apr-2021

14-Jun-2021

30-Aug-2021




® Disl 2 salud publica o de los

diagndsticos,
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Currently designated Variants of Concern:

WHO label

Alpha

Beta

Gamma

Delta

Pango
lineage™

B117F7

B.1.351

PA

B.1.617.2%

GISAID clade

GRY

GH/S01Y. V2

GR/S01Y V3

f4 78K V1

MNextstrain
clade

201 (V1)

20H (V2)

20J (V3)

21A

Additional amino
acid

Earliest
documented

changes monitored® samples

+5:484K
+5:452R

+5 L 18F

+5°681H

+5 417N

United
Kingdom,
Sep-2020

South Africa,
May-2020

Brazil
Mowv-2020

India,
Oct-2020

Date of
designation

18-Dec-2020

18-Dec-2020

11-Jan-2021

VOI: 4-Apr-
2021
VOC: 11-

May-2021




y criticos: 100%

-
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® 5- Vigilancia regula nidad: 5% de las muestras positivas.

®* 6- Sospecha de reinfecciones: 100% de las muestras positivas.

%

® 7- Vigilancia escolar en casos positivos por PCR: 100% de las muestras positivas.




1\\5 VARIANTS BEING MONITORING (VBM)

C[)C Centers for Disease Control and Prevention
i CDC 24/7 Saving Lives, Protecting People™

O

Etiqueta de la Linaje Pango Fecha de designacion
OoMSs

1.1.7, Q.1 -Q.8 VOC : 259 de diciembre VBM : 21 septiembre
de 2020 de 2021

B.1.351, B.1.351.2, VOC : 29 de diciembre VBM : 21 septiembre
B.1.351.3 de 2020 de 2021

P.1, P.1.1, P.1.2 VOC : 29 de diciembre VBM : 21 septiembre
de 2020 de 2021

Epsilon 21 VOC : 19 de marzo de VOI : 26 de febrero VBM : 21 septiembre
2021 de 2021 de 2021
VOI : 29 de junio de
2021

VOI : 26 de febrero VBM : 21 septiembre
de 2021 de 2021

VOI : 26 de febrero VBM : 21 septiembre
de 2021 de 2021

VOI : 7 de mayo de VBM : 21 septiembre
2021 de 2021

VOI : 7 de mayo de VBM : 21 septiembre
2021 de 2021

VOI : 26 de febrero VBM : 21 septiembre
de 2021 de 2021

1.621, B.1.621.1 VBM : 21 septiembre
de 2021




K GISAID (INICIATIVA GLOBAL PARA COMPARTIR TODOS
1 LOS DATOS DE INFLUENZA) — NIVEL GLOBAL

/]

O &% Built with nextstrain/ncov. Maintained by the Nextstrain team. Enabled by data from (SEI5)-

Showing 3520 of 3520 genomes sampled between Dec 2019 and Sep 2021.
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ampled between Mar 2020 and Aug 2021, Filtered to | 4
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1\@ REAL-TIME TRCKING OF PATHOGEN EVOLUTION

Nextstrain

EEEENNmIIII IR

Diversity ENTROPY EVENTS || AA NT

1.0
0.5

0.0
i} 2,000 10,000 12,000 14,000 16,000 18,000 20,000 22,000 24,000 26,000 28,000

s peesdl v R N
s peesjl vpEeg N

22,000 24,000 26,000 28,000

201 (Alpha, V1)

2020-Mow 2021-Mar 2021-Jul



1\\5 DISTRIBUCION DE VOC EN USA 06/06 AL 11/09

O

madeled prajections that may differs froomn weighled estimales
gerneraled at laler dates

# Swublimreages of F.1. IB.1.351 and B.1.621 are aggregatoed
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arse aggregated with B.1 . 617 2
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DISTRIBUCION DE VOC RN ESPANA AL 17/09

Distribucion de las variantes en Espafia cada semana

[ &ita / Britanica (B.1.1.7) [J] Beta (B.1.351) ] Gamma / Brasilefia (P1) [JJ] Delta / India (B.1.617.2) [} Epsilon (B.1.427)
Epsilon (B.1.429) ] Zeta / Brasilefia (P2) [ Eta (B.1.525) [ lota (B.1.526) (appa / India (B.1.617.1) Lambda (C.37)

Il Mu / colombia (B.1.621) Otras

100%

5-22 5-23 524 525 -2 6 - 5-20 5-30 5-31 5-32

Datos preliminares hasta el 17 de septiembre de 2021, a partir de la secuenciacidn de muestras aleatorias y sujefos a modificaciones por
retrasos de notificacion. Falta informacidn de seis territorios.

rtve

DatosRTVE - Fuente: SiViEs / Ministerio de Sanidad - Insertar



de SARS-CoV-2
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Ensayo duplex N1/ORF1ab en pools de 5
muestras

5 muestras negativas 4 muestras negativas + 1 positiva
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Estrategia PCR asimétrica y melting sonda
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L Mutaciones seleccionadas
Britanica (B.1.1.7 N501Y; del69-70
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N501Y; E484K; K417T
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SARS-CoV-2

gen N
gen 5 — N501
gen 5 — H69/VTOD

gen humano
ARNasa P

COMPATIBILIDAD
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e CR Detection Kit

SARS-CoV-2 & UK Variant
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dos reacciones de

amplificc s cada unaq, se

generardn fragmentc bp) abarcando la totalidad del

genoma viral.







