R

CORONAVIRUS
SARS-CoV-2: Atualidades

Da vigilancia de virus emergentes a agéo na

pandemia.

Disciplina 0420136 — Integrado de Microbiologia, Imunologia e Parasitologia (MIP)
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Children attend ballet lessons wearing masks to protect themselves from severe acute respiratory syndrome, or SARS, in Hong Kong,
in 2003. (Vincent Yu / Associated Press)

SARS - CoV (Coronavirus)- 2002

SARS/Severe Acute Respiratory Syndrome.

Provincia de Guangdong — Sudeste Chinés

Pratos feitos com animais selvagens — ‘Wet Markets”
(macacos, cobras, lagartos, passaros, roedores)

2002 — provavel adaptacgdo para células humanas
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SARS - CoV (Coronavirus)

Civetas E— Humanos

- Civeta
- Nativo da Asia e Africa em florestas tropicais

- Difusao da culinaria de sua carne na China a partir da década de 1980

Criagao de Ratos de Bambu




09/10/2023

Coronavirus
SARS/ Severe Acute Respiratory Syndrome.

Particula 160 nm. Genoma de RNA simples de sentido positivo. Tém Capsideo
helicoidal e envelope bilipidico.

Avaliacao de risco- Ano 2000 (SARS COV)

Taxa de mortalidade
» Em menos de um ano, 8.000 pessoas foram contaminadas e 774

morreram.

> Conseguiu espalhar rapidamente e atingir dezesseis paises,

sobretudo a china.




Ano 2000 (SARS COV)

Transmissao

> Ocorre através de aerossdis (goticulas espalhadas) produzidas por uma
pessoa infectada quando espirra ou tosse. Contato!

Sintomas

> Febre e dor muscular, seguidos por sintomas respiratérios, incluindo
tosse seca e falta de ar. Alguns apresentam gastroenterite.

> Periodo de incubagao de 4 a 7.

Origem do material infeccioso

> Mamiferos

Profilaxia

» Nao existe

Ano 2000 (SARS COV)

Tratamento
> Entubacdo ou ventilagdo mecanica

* Riboavirina
Classificacdo do Agente

Amostras desses virus sdo estudadas em laboratorios de biosseguranca de Nivel 3

Centers for Disease Control and Prevention

09/10/2023



Historico- Ano 2000 (SARS COV)

> Os maiores problemas foram encontrados na auséncia de uma infra-

estrutura que coordenasse toda a situacao.

Outros desafios encontrados foram: fechamento de leitos em UTIs e perda

de funcionarios que, estando em quarentena, nao podiam exercer suas

funcodes.
Coronavirus
SARS/ Severe Acute Respiratory Syndrome.
Febre, cansaco, dores no corpo, tosse Via aérea

Virus de disseminou por cidades da regiao
< Hong Kong — Fev/2003

Professor e Médico de 65 anos
Hotel Metropole == Enfermeiras
Hospedes — Casal

Canadense
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SARS - CoV- origem em Morcegos???

Marco/03 — China, Vietnd, Singapura e Canada

Julho de 2003: Final da epidemia
8 mil infectados, 900 mortes (10%), 30 paises acometidos

2013 — Morcego ferradura chinés
Familia Rhinolophidae

95% de semelhancga

Probabilidade de transmissao direta

2001 — Doenga do Oeste do Nilo

2003- Influenza Aviaria

2009- Pandemia Influenza HIN1
2015- Zika Virus e outras Arboviroses
2018- Febre Amarela em Sao Paulo
2019- Epidemia de Sarampo

2020- Pandemia de Coronavirus
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BSL3+ Laboratory

Laboratorio NB3+ - Prof. Dr. Klaus Eberhard Stewien

BEM-VINDO AO "
SUPERLABORATORIO BRASILEIRQ | sttt s

No mundo todo, s6 existe uma
instalagcdo mais segura que esta

CENTRIFUGA
ey : o

detubos de ensaio especials

AR

Ele fitrado quando
enta e quando sai
dolaboratéio,além
de passat pornovo
pente-ino presente
naméscara dos.

 odedentro queescapa deentrada e pode sai

Fevereiro 2004 E 23

09/10/2023



— USAID | PREDICT

#¥3 FROM THE AMERICAN PEOPLE =

PREDICT Surveillance Strategy
and Structural Overview

Emerging Pandemic Threats Program (= USAID
PREDICT - RESPOND  PREVENT ¢ IDENTIFY =
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SMART surveillance =
OB
Strategic selection of Strategic selection of species
geographic locations for for surveillance
surveillance

Emerging Pandemic Threats Program
PREDICT « RESPOND * PREVENT ¢ IDENTIFY

A successful EID outbreak alert and response system

| Human outbreak

Early Rap‘i"d‘

Predictive f B
Detection :
modeling i ’»,QR
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Epidemic and Pandemic Alert and Response Slide c/o Pierre Formenty,
WHO
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Hendra e Nipah Virus (Henipavirus)

- Paramixovirus

- Hendra: Australia 1994
02 humanos e 14 cavalos
Pteropus spp

- Nipah: Malasia 1999
Epidemia respiratdéria em
suinos (mais de 1 milhdo sacrificados)
295 casos em humanos
(105 fatais)
40% de letalidade
02 espécies de Pteropus

Captura de Morcegos na regiao Amazénia 2005
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Vigilancia de virus emergentes em morcegos brasileiros por Real-time PCR.




(MERS-CoV)

Middle East Respiratory Syndrome- coronavirus

Sindrome Respiratdria do Oriente Médio

C Identificada inicialmente na Arabia Saudita em 2012

27 paises, 36% de letalidade

Zoonose: Virus isolado em-ecamele
ovavelmente transmitidg por morcegos)

umano === Humano
ente ndo é transmitido facilmente)
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SARS - CoV- 2

Dec. 31, 2019 Jan. 7 Jan. N Jan. 13
© © © o
China alerts World Health WHQ officials announce they China announces WHO reports the
Organization (WHQ) to have identified a new virus the first death first case outside of
several cases of pneumonia named SARS-CoV-2 that causes linked t China in Thailand.
with no known cause in COVID-19. It belongs to the 20 10
Wuhan. The disease goes on coronavirus family, which includes CovIB-19.
to be named COVID-19. viruses that cause SARS, MERS
and the common cold.

Feb. 26 Feb. 29 Mar. 11 Apr. 2 Apr. 10

: © © © 10

- A4

National Institutes of The FDA took WHO declares Confirmed cases of Global deaths
Health (NIH) begin the steps to expand coviD-19 a COVID-19 top due to
first clinical trial in the U.S. novel coronavirus pandemic, with 1 million worldwide COVID-19 top
for a potential COVID-19 testing to more than 100,000 100,000,
treatment, remdesivir, an hospital clinical cases and 4,000
antiviral drug originally microbiology deaths in 114
developed to treat Ebola. laboratories. countries.

-Sem evidéncias diretas de “spill-
over” no Wet-Market de Wuhan

- Provéavel hospedeiro
intermediario

Intermediate host

WERSCaV: Camel  Clone contacl wih
L o fhucs

- m—
Diet o cise

GARS-Col: Choat cal contac

Bl \\*__'

BARS-CAN-D: Pargain’ T

1ﬂ Modé o Final host
fransmisslon .
Origin / "

Human

Pangoli
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Projeto PREVIR (MCTI/Rede Virus)- 2020

Rede Nacional de Vigilancia Epidemioldgica de Coronavirus SARS-COV-2 e outros Patégenos
Emergentes em Morcegos, Aves e outros Reservatorios Silvestres no contexto de One Health

PROJETO REDE DE VIGILANCIA DE ViRUS

Vigildncia Epidemoldgica de Patogenos Emergentes em Animais Silvestres

Coordenacdo: Clarice Weis Arns (IB-UNICAMP), Edison Luiz
Durigon (ICB-USP), Helena Lage Ferreira (FZEA-USP)

https://sites.usp.br/previr/ https://redevirus.mcti.gov.br/

CONHECA NOSSA EQUIPE

12 instituicdes &

21 pesquisadores

Y 13 bolsistas DTI-A
&l 2 bolsistas DTI-B

3 bolsistas ATP-B

ﬁ!‘tv
&
E““:
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g ‘Lb Governo Federal Orgaos do Governo ~ Acesso a Informagao  Legislacao  Acessibilidade @ Entrar
= Ministério da Ciéncia, Tecnologia e Inovagdes 0 que voce procura? Q

A Assuntos Noticias 2021 05 Rede PREVIR-MCTI identifica e sequencia genoma de coronavirus em amostras de morcegos

REDEVIRUS MCTI

Rede PREVIR-MCTI identifica e sequencia genoma de coronavirus
em amostras de morceaos

Identificacdo foi realizada por meio de exames
estado de Pernambuco

M7

KT scraans
Publicado em 12/05/202119h11  Atualizado em 18/06/2C KY421475.4 Riieachus, fwmumecuirumFrarcafer$és §C PLINLE

Phyllostomus has tatus // 2021 -
s o Alphacoronavirus
U8558 Trmded 1COTBA/ 2007

Carollia perspicillata/ Akanga PE-BRA/PE62/2021
Pl il i

Betacoronavirus

Gammacoronavirus

Deitacoronavirus

601780 POCaV/USAOhe 3712014

LVCM- Laboratorio de Virologia Clinica e Molecular :
Atendimento a Sete Hospitais Publicos da Cidade de Sao Paulo

’-— HOSPITAL
LH-S;GI SAO LUIZ GONZAGA g

. CANDIDO FONTOURA
i

HOSPITAL
MUNICIPAL - INFANTIL
MENINO JESUS

Hospital Universitario

Hospital Universitario (HU-USP) / Santa Casa de Misericérdia / Hospital Candido Fontoura/ Hospital
Darcy Vargas/ Hospital menino Jesus/ Hospital Sdo Luiz Gonzaga

\

gPCR virus respiratérios (Influenza, hRSV, Rhinovirus,
Parainfluenza, Metapneumovirus, Adenovirus, Coronavirus *
(OC43, 229E,NL63), Enterovirus).

\][Ii-

Virus Exantematico: Sarampo, Rubeola, Herpes Virus,
Parvovirus B19 .- Arboviroses (ZIKV, DENV, CHIKV, YFV, WNV)
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Infecgoes Respiratorias Aguda
Virus

Influenza (A, B, C)
Respiratory syncytial virus (A, B)
Parainfluenza viruses (1, 2, 3, 4A, 4B)

Human metapneumovirus (A, B)
Coronavirus sazonal (229E, OC43, NL63, HKU1)

Coronavirus Sars (Sars.covl e Sars.cov2) e Mers

Rhinovirus (>100 serotypes) A ee
. . i ;#"' bs
Enterovirus/Parechovirus Co 08 ¢ 99

e
8% 9%
Fctes 0% o
B alil

(
‘I

f¥| Adenovirus (52 types)
Human metapneumovirus (A, B)

Human bocavirus (4 types)

Sars.Cov2 e outros Virus do Trato
Respiratorio.

Até 2019




Possivel Emergencia do SARS-CoV-2 —

Dezembro de 2019

Cidade de Wuhan, Provincea de Hubeli,

China

»> Habitantes: 11 milhdes de pessoas

» Agente infeccioso emergentes identificado
pelo mecanismo de vigilincia de
“pneumonias de etiologia desconhecida”
estabelecido em 2003 apods epidemia de
SARS (ja utilizado p identificar casos de
FLU H7N9)

> 29/12/2019: Primeiros 4 casos ligados ao
Mercado de animais e frutos do mar

Huanan Wholesale
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Mercado de animais e frutos do mar Huanan
Wholesale, Wuhan.
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Breve historico da identificacio nCoV-2019

Dec 30, 2019 Jan 24, 2020
Cluster of cases of pneumonia 835 cases reported in China (549 from Hubei
of unknown origin reported to province, 286 from the other 31 provinces,
China National Health municipalities, or special administrative regions)
Commission

Jan7, 2020 Jan13, 2020 Jan19, 2020

Novel coronavirus First case in First case in Korea

isolated Thailand reported reported; two cases

in Beijing and one

case in Guangdong

province reported

Jan 16, 2020
Jan11, 2020 First case in
First fatal Japan reported
case reported
Jan 20, 2020
Jan 12,2020 Infection in

Jan1, 2020 Named as 2019-nCoV: health-care workers
Huanan Seafood Wholesale whole genome sequence caring for 2019-nCoV
market closed shared with WHO patients

Schematic timeline of virus isolation study of the
first two confirmed cases of COVID-19 in Brazil

HIAEO1 frozen NP sample HIAEOQ1A fresh NP sample T1 Whol Deli fui
inoculation (T1) on Vero-E6 inocullation on Vero-E6 ole gEflome 7 very s\adr(i M I utnus
Ct 30.55 (305.49 cps/mi) Ct 30.62 (296,22 cps/mL) sequecing ysate and isolate
HIAEOL "‘_’“—" NPT1 HIAEO1A fresh NP sample Preparation of
P w":lﬂm" é:mpcn T1 collection Ct 15.02 virus lysate and
etectable on P
Fist confirmed case ) “aPCR) (284.188,87 cps/mL) isolate stock
Second confirmed I e |
(HIAEQ1) of COVID-19 FTa0y |
in Brazil case (H1 ) . i
L—l ) ¥ * * * ¥
Daysof 26 27 28 22 03 06 09 10 12 13
the month ; | N 1
HIAEQ2 NP sample inoculation ,—] ---------- T
{T1) on Vero-E6 T3 collection Negative strain
Ct 17.49 (409.509,90 cps/mL) Ct 8,02 (6.189.862,52 cps/mL) micorscopy
HIAEQ2 passage 2 HIAEO2 T2 collection

] (T2) inocufation €t 10,12 (2,456,172.26 cps/mL)
2020/February

HIAEO2 T1 collection HIAED2 passage 3
2020/March Ct 14.69 (1.356.741 cps/ml) (T3) inoculation
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Optical microscopy of Vero E6 cell line, up to 72 h.p.i., showing the cytopathic effects caused by
SARS-CoV-2 from a nasopharyngeal swab sample from a patient (HIAE02) with COVID-19, Brazil,
2020. Original magnifications X100. B. Negative staining transmission electron microscopy of the
SARS-Cov-2 isolate carried out with uranyl acetate 2% with high magnification of x100K. Scale
bars, 50nm.

A. B.

Inoculation (0 h.p.i) First day (24 h.p.i)

Multiple sequence alignment among Wuhan-Hu-1 reference sequence and SP02/BRA
strains. Differences are shown by a black straight line at the respective sequence.
Features by color: Light green, genes; dark green, mature peptides and light grey, 5' and
3' untranslated regions. Names are only displayed to affected features.

H.El:lg'l |!}.I:II':I'J |_2"I:II':I'J L:-IIII'II':I'J |.I:'-‘.I'II':I'J |:IEI=III':I'J
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PCR Quantitativo — Rea

REAL TIME

a
Py
8
3
2
2

[ )]/

[ / / /
ft o s/, /
108, H)’/ 109 105/10%/ 103 ml/ 10'/ | Initial number of
/ / copies of HBY DNA

30
Cycle number

Sensitivity and specificity of SYBR Green RT-qPCR and
conventional RT-PCR (one and two-steps) using TagMan RT-
gPCR (Ct<40) as a gold stand of 116 clinical samples.

TagMan
SYBR Green Positive (Ct<40) Negative (Ct>40)
Positive (MC=75.78) 62 0
Negative (MC40) 01 53
Sensitivity of SYBR Green [95% IC] 98,4% (62/63) [97,6%-99,8%]
Specificity of SYBR Green [95% IC] 100% (53/53). [98,8%-100%]
Conventional PCR
Positive (~113bp) 58 0
Negative (113bp) 05 53
Sensibility of PCR [95% IC] 92.1% (58/63) [89.6%-95,3%]

Specificity of PCR [95% IC] 100% (53/53) [98.8%-100%]




TaqgMan X SYBR X PCR convencional
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fevereire

Circulagdo de Virus respiratdrio durante a pandemia de Sars.Cov2 em 2020,

margm abyil maio jun Jul Ago
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Korber et al., Tracking Changes in SARS-CoV-2 Spike: Evidence that D614G Increases Infectivity of the COVID-19 Virus, Cell (2020),
hitps://doi.org/10.1016/].cell.2020.06.043

Fig. 3 Evolution and spread of SARS-CoV-2 in Brazil.
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Darlan S. Candido et al. Science 2020;science.abd2161

Sci
Copyright © 2020 The Authors, some rights reserved; exclusive licensee American Association

for the Advancement of Science. No claim to original U.S. Government Works. Distributed AVAAAS
under a Creative Commons Attribution License 4.0 (CC BY).
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Genomic epidemiology of SARS-CoV-2 with subsampling focused globally over the past 6 months
é“" Built with nextstrain/ncov. Maintained by the Nextstrain team. Enabled by data from (G E‘T' )

Showing 3112 of 3112 genomes sampled between Dec 2019 and Jul 2023.

Phylogeny

Clade v

rate estimate: 29.525 subs per year

Mutations
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2 doses de Vacina

10 a 29 dias 30 a 49 dias
A Sem histérico de Covid-19 B Com histérico de Covid-19 [~ Sem histérico de Covid-19 D Com histérico de Covid-19
. o .
o e -
- o “w
3 1 k]
! o 7 o
5 160- - 5 160- é 160-
i - H HE

|£|

- —

50 a 69 dias 70 dias ou mais
E  Sem histérico de Covid-19 F  Com histérico de Covid-19 G Sem histérico de Covid-19 H  Com histérico de Covid-19
. = -
ol — 1w -
i - = - 7 g g
3w — — == 3 e 3w
3 2 [ S
i i i
w - X o «
[~

Em preparagao CANDIDO et al. 2023

tecnologia

20TUMNO = Gamara aorova rforma looral | ASTRAZENECA Vol alar 24 doso | 15

Mais de 120 bilh6es de mascaras sao
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Tempo e decomposigio desses materas sinda §Indeterminado
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s P, corag

P

Franca desaconselha uso de |
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covid-19

Gl MU

EUA recomendam mascara em
ambientes fechados mesmo para
quem tomou duas doses de vacina
contra o coronavirus

5 doses. Pafs vive U aumenio de
contigiospelavariants dela,

<

O

SAFETECH

09/10/2023



SAFETECH

CUIDAR PARA DESENVOLVER

p h I-l_lVa m aS |< Tecnologia desenvolvida em parceria

A T B DA A com a USP inativa virus e bactérias,
i inclusive COVID-19 e suas variantes P1
eP2

/\ BARREIRA

= \ protegdo contra virus Laboratdrios ICB, USP e IPT e Controlbio:

e bactérias para vocé Laudos comprovam inativagdo de virus e

/' bactérias acima de 99% em até 12horas
de uso, inclusive o BFE

+ Reducdode 77% no consumo das

mascaras
BARREIRA v ) "
e csriis i B Menor consumo Ode residuos sélidos (-
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Ecofriendly (Pomprrgitd 2
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SAFETECH
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Laudo BFE ap6s 12 horas de uso
BFE > 99,35%

Primeira mascara que pode ser usada por 12 horas e ndo
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Inoculagao de amostra clinica - SARS-CoV-2

' L A=y N A
. scbrenadante <
10% de amtibisdtico
< & antifiingico
- 2 min. 5000 RPM
¥ Sdias
' ™ -
r 1 hora am geladers 1 hora na estufa -
\ —p ——p - — I
- ~
A Amostra clinica X ! o N - \
N Place levaca 2x
©0M M0 Puro Mesc DMEM 2%
Tratamento Centrifugagao Inoculagao e Adsorgao Incubagdo
X, I\ AN AL J

Created in BioRender.com bio
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Isolamento e Excrecao prolongada
Ct CT Isolamento (%)
Ctda | cultura | Passagem 0- 10 am negativa 3%
Amostra | amostra| TO0 T1 d.p.s~ ;5) ;Z 19020//
cov 70a 0 29.04 19.13 27 bs 29 s
cov 321a 0 30.94 14.82 E| I w— 6%
cov 160a 0 22.09 18.07 10d
cov 236a 0 27.29 16.10 10 Total de amostras passadas em Cultura de célula
Sta 1378 20.15 27.80 16.5 11d HEntalie, A
cov 401a 31.55 16.53 11
pac 241a 34.22 23.42 7
pac 241b 0 21.59 16.38 13
pac 67a 34.50 30.00 10.22 10
cov 90a 36.5 21.87 14.94 14d
cov 90b 38.99 30.19 13.22 18
cov 90c 39.16 17.85 22
HIAE GSR 36.40 23.96 62

v2 serum

Sars-cov2 se

rum

Amostra
“cov 58%9a”
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Tipo de ensaio: QUALITATIVO (Detectar Abs IgG ou IgM anti-Sars.Cov2);
Tipo de ELISA: IgG-INDIRETO e IgM- Direto

Antigeno: Depende da empresa. O LVCM estéa produzindo Virus inteiro e
desenvolvendo o (CAMIELLE)

1°Etapa

Antigen-
coated well

- Sensibilizagao da placa: impregnacgao do virus na placa de 96 pocos
- Apo6s periodo de incubacao a placa é lavada com solugéo de lavagem a base de
PBS-T para remover as proteinas que nao aderira.

- Bloqueio da placa: A solugédo bloqueadora dentre os seus componentes, possui
proteinas inertes que vao cobrir os “espacos livres”.

Virus ao1002)  gor0/Plasma

+§::.1—h>

Depois de analisar no microscépio
optico, a placa pode ser fixada e corada
com 80 pL/pogo de Naphytol Blue Black

Negativo (Sem CPE)

09/10/2023



CPE-VNT

1°Dia: de células Vero-E6 ou CCL-81 em placa de 96 pogos | | 2° Dia: Dilvigao das amostras (soros) | Fator de Diluigdo = 2

198 pL de DMEM 110 pL em cada passagem 110 uL em cada passagem 210 1L de DMEM
6x10° células/pogo pLde uL de
puonacounat (LAY OVOVINOVN i cona 12

22 L de soro E1 =) E 4= 11 pL de soro E12

[ o= ]
E 2ugesonrt 2 F IOOOOOOOOOD)] & 1y dosooriz
OOO Controle Positivo = & [ OO OO OO O] €= soro Padro Positivo
=3

BOOOBG
eleleleteteleteloletele] et 1 OOOOONOOOOOO| e s

100 L de Mix (célula + melog\rz?&:\fas 19%PV+NEA) por pogo Diluigao Final 20 3 35 160 720 G40 TR0 T T3 10
4.4x108 live cells/mLxV,= 5x10* live cells/mLx10.000 mL 100 pL do virus+soro em cada

1= 2,3 mL de cell p/ 17.7 mL de meio pogo da placa com células Vero-E6

com 80%-90% de confluéncia

00000000 2udesonat B a(AYOYOOOOOOOO[] & 1 udesooar
DOOOO0ODC 2y desaro1 = 8 AOOOOCOOQOOOY ¢ 1 utcesoronrz
OOOOOOOO X “37°C 2yLdesooct = ¢ (AOOOOOOOOOCO] & 1w desooctz
CQOO0O0O O O 5%CO, 2udeson01 = 0 HOOOOQOIOOO QO] ¢ 11t de sorobr2
Slafale s .

DG

IO T mooo >

110 L de DMEM puro em cada pogo das colunas 2-6 e 7-11

2

Negativo (Sem CPE) Depois de analisar no microscdpio 110 L do virus
©Gptico, a placa pode ser fixada e corada  diluido em cada
com 80 pL/pogo de Naphytol Blue Black  pogo da placa de

diluigio dos soros

Diluigéo do virus

50-100 particulas
virais/pogo 37°C

103 TCID50/mL 5%CO,

CxV,=CxV,
2,1x10° TCIDso/mL x V4 = 1x10*
TCIDgo fmL x 11.000 mL.
Vi=5.2 L de virus p/ 11 mL de

[ cmm ]
ouemre [

The Journal of Clinical Investigation VIEWPOINT

The convalescent sera option for containing COVID-19

Arturo Casadevall’ and Liise-anne Pirofski?
"Department of Molecular Microbiology and Immunology, johns Hopkins School of Public Health, Baltimore, Maryland, USA. Division of Infectious Diseases, Department of Medicine, Albert Einstein College
of Medicine, Bronx, New York, USA.

Prophylaxis

Blood
draw
Recovery
—_—i
Virus-1 neutrahzmg Serum
antibody
COVID-19 COVID-19 COVID-19
patient exposure patient
Figure 1. Sck ic of the use of c | sera for COVID-19. An individual who is sick with COVID-19 and recovers has blood drawn and screened for

virus-neutralizing antibodies. Following identification of those with high titers of neutralizing antibody, serum containing these virus-neutralizing anti-
bodies can be administered in a prophylactic manner to prevent infection in high-risk cases, such as vulnerable individuals with underlying medical condi-
tions, health care providers, and individuals with exposure to confirmed cases of COVID-13. Additionally, convalescent serum could potentially be used in
individuals with clinical disease to reduce symptoms and mortality. The efficacy of these approaches is not known, but historical experience suggests that
convalescent sera may be more effective in preventing disease than in the treatment of established disease.
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Avaliacio de Anticorpos Neutralizantes produzidos pela Resposta a Vacinacéo

Anticorpos Neutralizantes (Nabs) x Variantes de SARS.CoV-2.
mero de positivos para neutralizach ontra a cepa Wuhan com tit 5 3 Oma de

0

m 99 m3%)

"

Titulos Neutralizantes da Coronavac contra as variantes circulantes em SP.

Numero de positivos para neutralizagao contra a cepa Wuhan com titulos a cima de 80

B Wuhan n E@r

80 160 320 640 1280 2560

Titulos neutralizantes

pOE DE ¢
© Yo

i

DEPARTAMENTO DE

MICroBiologia

UNIVERSIDADE DE SAO PAULO

Vacinas SARS-CoV-2 ]
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Virus

» Vetores virais de Adenovirus

(Ad25 macaco)

ChAOX1 / AZD1222 (Covidshield) $
Oxford/Astrazeneca

vaccine (Adenovirus) Immune
4 Sgho —- Response

Body cell
expresses
w the vaccine
Human Cell DNA
(&) Viral Vector Vaccine

dsDNA encoding for the Spike protein is
protected in a safe virus. The infected cell
expresses the Spike protein which leads to
an immune response.

- Efficacy : GEImD 827 (US/UK strain)
€ 107/ (B1351 “SA” strain)

B Dosing: 2 doses - 12 days apart

INJ-78436735 / Ad26.COV2.S $
Johnson&Johnson &

Vaccine (Adenovirus)
(Ad26) Spike —

Immune
Response

5 Body cel

expresses
‘w the vaccine
Human Cell DNA

(%) Viral Vector Vaccine

dsDNA encoding for the Spike protein is

protected in a safe virus. The infected cell

expresses the Spike protein which leads to

an immune response.

- Efficacy : 72°/+ (US/UK strain)
@D 57°/- (B1351 “SA” strain)

8 Dosing: 1dose

Sputnik V /Gam-Covid-Vac $
Gamaleya (Sputnik V) -

vaccine (Aderwvnrusa) Immune
stdose:  2nd dos SR Response

Ad26 Ads y 8

Human Cell DNA

@ Viral Vector Vaccine

dsDNA encoding for the Spike protein is
protected in a safe virus. The infected cell
expresses the Spike protein which leads to
an immune response.

< Efficacy : m @& 917/- (US/UK strain)
==*/e (B1351 “SA” strain)

8 Dosing : 0.5mL - 2 doses - 28 days apart

09/10/2023

B Storage: +2-8°C B Storage : +2-8°C for 3 months B Storage : +2-8°C for 3 months
-20°C for 2 years -20°C for 2 years
@LaPipette.labs @LaPipette.labs

©LaPipette.labs

Last updated on 20/02/21 Last updated on14/02/21

Last updated on 14/02/21

71

Virus

* Vacinas de mRNA

BNT162b2 mRNA-1273 $$$

BioNTech/Pfizer @ Moderna )

vaccine

Spike —

vaccine

¥

Immune
Response

Immune

Spike — Response

j Body cell 5 Body cell
expresses EXPYESSES
@) thevacine @S /) hevaccne

Human Cell mMRNA

() Encapsulated mRNA Vaccine

mRNA encoding for the Spike protein is pro-
tected in a lipid nanoparticles (like soap bub-
bles). Once absorbed, the cell expresses the
Spike protein resulting in an immune response.

< Efficacy : - @) 95+ (US/UK strain)
==/ (B1.351 “SA” strain)

Human Cell mMRNA

(5) Encapsulated mRNA Vaccine
mRNA encoding for the Spike protein is pro-
tected in a lipid nanoparticles (like soap bub-
bles). Once absorbed, the cell expresses the
Spike protein resulting in an immune response.

4 Efficacy : @D —94 /. (US/UK strain)
==/ (B1351 “SA” strain)

0 Dosing: 03mL - 2 doses - 21 days apart QiDosing;: 05MES2doses a8z spait
B Storage: -70°C - 6 months Bl Storage:an ccc’ < msnths
+2-8°C - 5 days : 2850 cays

©LaPipettelabs
@LaPipettelabs
Last updated on 14/02/21 Last updated on 14/02/21
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Virus

Vacinas inativadas

CoronaVac $$9
SinoVac C

vaccine — 3 Immune
Response

Inactivated
<O coronavirus

Inactivated Virus Vaccine

SARS-CoV2 is chemically inactivated (with

a chemical called beta-propiolactones) so it

cannot replicate but all the proteins remain

intact.

< Efficacy : @®__) 50 (US/UK strain)
D -=*/+ (B1:351 “SA” strain)

B Dosing : 2 doses - 3 weeks apart

B Storage: +2-8°C

@LaPipette.labs
Last updated on 14/02/21

Covaxin

Bharat Biotech @

BBIBP-CorV $$$

Sinopharm ®

vaccine — 3 Immune
Response

Inactivated
<O coronavirus

@ Inactivated Virus Vaccine

SARS-CoV2 is chemically inactivated (with
a chemical called beta-propiolactones) so it
cannot replicate but all the proteins remain
intact.

4 Efficacy : C_D -~/ (US/UK strain)
D ==/ (B1351“SA” strain)

O Dosing : 2 doses - 21 days apart
B Storage: +2-8°C

©@LaPipette.labs
Last updated on 14/02/21

vaccine —— 3 Immune
Response

@ Inactivated Virus Vaccine

SARS-CoV2 is chemically inactivated (with

a chemical called beta-propiolactonee) so it

cannot replicate but all the proteins remain

intact.

< Efficacy : 79°/+ US/UK strain)
D == (B1351 “SA” strain)

B Dosing : 2 doses - 3 weeks apart

B Storage: +2-8°C

@LaPipettelabs
Last updated on 14/02/21

Virus

Vacinas VLPs (Virus Like Particle)

=)

vaccne —— ) l;mmune
esponse
(@)

Nanoparticles
. coateﬁ_ with
® the Spike protein
©
e @®

< Efficacy : 89/ (US/UK strain)

49°/.(B1351 “SA” strain)

B Dosing : 2 doses - 21 days apart
B Storage : +2-8°C for 3 months
-20°C for 2 years

@LaPipette.labs
Last updated on 14/02/21
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IMUNIZACAO POR TODAS AS VACINAS Do Froducdo de Anticorpos apés 2¢ dose
ESTUDO BB WP W Deta

CoronaVac , Pfizer, AstraZeneca e Janssen  *®
300
200
100
Producdo de Anticorpos apds 1 dose .
BB BP M Deta Titulo <20 Titulo >20
400
300
200
100
0
Titulo <20 Titulo >20
: 3 i L
Janssen - Produgdo de anticorpos apés dose (nica Coronavac PrOdUCao de anticorpos apos 2
e B [ Deta B Reagente [ NioReagente W6 WP [ Deta [l Reagente [l ndoreagente
40 250
@ 200
150
20
100
10
l 50
E it Ttul 0
Titdlo <20 Tiwlo>20 ELsANP Titulo <20 Titulo >20 Elisa NP
AstraZeneca - Produgiio de anticorpos apés 2* dose Pfizer - Produgdo de anticorpos apés 22 dose
Wb EP EDca W Reagene W ndorcagenic e WP | Deita [l Regente [l ndoreagente
“ 300
30
200
20
i 100
¢ Titulo <20 Tilo 520 ELISA NP 0 — mE®

Titulo <20 Titulo >20 Elisa NP
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20

Titulos de NAbs pés 10 dias da segunda dose

B-Astra Pl-Astra Delta-Astra B-Coronavac

W20 W

P1-Coronavac Delta-Coronavac B-Pfizer P1-Pfizer Delta-Pfizer

0 160 W 320 W60 W 1280 22560

0

0

CoronaVac - NABs produzidos <60d da 2 dose
e Br H Dea

bl 40 20 160 320 640 1280 22560

Titulos de anticorpos vacinais

AstraZeneca - NABs produzidos <=60d da 2 dose
EE EP E D

20 40 80 160 320 630 1280 22560

Titulos de amicorpos vacinais

Janssem - NABs produzidos <60d da 2 dose

WE WP W Dk
10

0 <20 0 40 80 160 320 640 1280
Titulos de anticorpos vacinais
PFIZER - NABs produzidos =60d da 2 dose
e EP WD
40
30
20
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Cases per 1M population

Brazil
34,284,864 cases, 682,549 deaths

6000

4000 Gamma/Delta

Wuhan

2000

0 Z |I|III||

. 200
Omicron

150

100

“ 50
: 0

uonejndod p | 12d syjeaq

01 Jan 01 Jan

01 Jan

Week of report

B Cases

— Deaths

DEPARTAMENTO D

. e
MICroBiolo i %
B Treso e s
INSTITUTO DE CIENCIAS BIOMEDICAS
- Av. Prof. Lineu | Vm\n, P: 05508-900 - lo, P - Brasil
e S35 el damrems@amaliom
Laudo VNT/ELISA = 001
2[DMeDanielle B. L. 0. Durigon HIXEA7 anos ©=1519.277.162-68

Vacina: Coronavac - B} D [T s SOV D [EUEHE @ EHIND [ Ea BMITD

icacio do procedimento: Titulagio de anticorpos neutralizantes e Detecgdo molecular de SARS.CoV-2
Métodos Utilizados: Teste de Neutralizagdo Viral por Efeito Citopatico (VNT-ECP), Sorologia pelo método de ELISA
(ensaio de imunoabsorgdo enzimatica) e reagao em cadeia mediada pela polimerase em tempo real (qPCR).

T A wor

é MICFSEioIogla

D A% UNVERSIDADE DE SAG PAULD
INSTITUTO DE CIENCIAS BIOMEDICAS

. 1o, i Prste, 1374 EP:05508.900 - 3o Pauo, 5 - ras
30917293 & mal danibruna@gmail.com.

Laudo VNT/ELISA =8 0O XX3
20N, M. Lopes HIIEB7 anos & REXX9.229.XX8-87
Vacina: Coronavac - MO FZ4R & OO CEEE =& NI

Identificacio do procedimento: Titulagio de anticorpos neutralizantes e Detecsdo molecular de SARS.CoV-2
Métodos Utilizados: Teste de Neutralizag3o Viral por Efeito Citopatico (VNT-ECP), Sorologia pelo método de ELISA
(ensaio de imunoabsorgdo enzimética) e reagéo em cadeia mediada pela polimerase em tempo real (qPCR).

da REFERENCIAS: [ D SR R

REFERENCIAS:

Tipo de amostra: Soro (Elisa e VNT) SNF/SOF (qPCR)

anicorpos neutrazantes

Tipo de amostra: Soro (lisa e VNT) SNF/SOF (qPCR)

Resultado ELISA: anticorpos IgG | Sars.Cov-2.
Resultado VNT ,;: titulo de anticorpos. e

<20 - Abaizo do Tt de
Resultado gPCR: Detecgio de gene-E de sars.Cov-2 areccio s uccn e

0.0 <0.4-Nso
reagente

col ‘ coleta ‘ colet ‘ coleta ‘ coleta ‘ eta ‘ coleta ‘mlm" coleta
sars.Cov-2 variants | 19/03/21 | 06/04/21 | 10/05/21 | 02/06/21| 07/07/21 | 02/09/21 [05/10/21|27/10/21)
| B 0 20 20 a0 a0 a0 a0 Tmaseo
P1(Gamma) <20 <2 | <0 <0 <0 <0 <0 0250
VNTyo  BLL7(A) 40 2 20 | 20 <20 | <0 | <0 s
DELTA <20 <2 <0 <0 <0 <0 <0 1280
P2(zeta) <20 20 <20 - - B -
[ RED NR NR NR NR NR NR NR 2
EUSAEG ™ np  peagente | MR NR NR NR NR NR En
[Capcr —snessor Keageme ~ Negativo_Negativo _Negativo N0ga(wu Negativo_Negativo
Legendar 156 - 0 G, VNTECP

rimta; 0. Denidade Opts, N1 esgees RBD.- o dé recaptor Ge dkorgae (swmaesAns CoV-2; NP - regido da
nucleoproteina; - teste no realizado; SNF/SOF - Swab de nasofaringe e orofaringe; GPCR- teste de PCR em tempo real; EA- em
andamento.

Interpretago: titulos menores que 20 em vacinados apds a 2° dose, ndo significa necessariamente a auséncia de anticorpos,
pode significar decaimento dos titulos, mas que ainda pode ser titulos de 5 ou 10 com atividades neutralizantes, embora abaixo
do cut off padronizado pelo LVCM. Titulos maiores ue 20, foram demonstrados em células, capazes de neutralizar o virus de
forma eficiente. O teste de ELISA € realizado com proteinas da nicleo proteina “N" e da regido RBD da spike do virus, para
confirmagao da produgao de titulos de 1gG contra as duas proteinas testadas por infecg@o natural e vacina Coronavac (reagente
nas duas regides) ou pela vacina AstraZeneca, Janssen & Johnson e Pfizer (reagentes apenas para RBD). Titulos neutralizantes
com menos de 20 dias da primeira dose, podem significar uma infecgdo prévia, por SARS.CoV-2. O qPCR detecta fragmentos do
gene E de Sars.Cov-2 em infectados.

Sdo Paulo, 17 de setembro de 2021,

Ghal

Dra. Danielle B. L . Oliveira

Prof. Dr. Edison Luiz Durigon

anticorpos IgG
Resultado VNT : titulo de anticorpos
Resultado gPCR: Deteccio de gene-E de sars.Cov-2

[0.0<04-n30
resgente

col ‘ col ‘ coleta ‘ col ‘ coleta ‘ coleta ‘ coleta ‘ coleta ‘mleu

sars.Cov-2 variants _ | 19/03/21 | 20/05/21 | 24/06/21 |29/09/21 27/10/21

| s W w s o G0
P1(Gamma) 20 2 s | <0 | 02560

VN, | B117(AM) - — a0 osw
DELTA = 2 | 0 w0

P2 (Zeta) 40 40 40 -

RBD _ Reagente Reagente Reagente Reagente A

U NP Reagente Resgente Reagente  NR A
[Capcr SNF/SOF  Negativo - = Negaiiw Negativo

nda 1gG TVNTECP
enzimatica; D.0 - Densidade Optica; NR - ndo reagente; RBD - domi
nucleoproteina; - teste nao realiz
andamento.

e receptor desdorgae (SPIK) de SARS Cov 3 NP rgizo da
i SNF/SOF - wa de nsofaringe o oofaringe; aPCR. tste de PCR em tempo rea,EA- e

Interpretagéos titulos menores que 20 em vacinados apds a 2° dose, ndo significa necessariamente a auséncia de anticorpos,
pode significar decaimento dos titulos, mas que ainda pode ser titulos de 5 ou 10 com atividades neutralizantes, embora abaixo
do cut off padronizado pelo LVCM. Titulos maiores que 20, foram demonstrados em células, capazes de neutralizar o virus de
forma eficiente. O teste de ELISA ¢ realizado com proteinas da nicleo proteina “N” e da regido RBD da spike do virus, para
confirmagso da produgio de titulos de IgG contra as duas proteinas testadas por infecgo natural e vacina CoronaVac (reagente
nas duas regides) ou pela vacina AstraZeneca, Janssen & Johnson e Plizer (reagentes apenas para RBD). Titulos neutralizantes
com menos de 20 dias da primeira dose, podem significar uma infecgio prévia, por SARS.CoV-2. O qPCR detecta fragmentos do
gene E de Sars.Cov-2 em infectados

S0 Paulo, 17 de novembro de 2021.
pal—

s = — &d

Prof. Dr. Edison Luiz Durigon Dra. Danielle B. L . Oliveira
Prof. Titular Pesquisadora
ICB 11 - UsP ICBI-USP.
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1D idade Vacina 1 dose 2 dose data coleta dias pds PCR B Gama-P1 Alfa Delta

24/06/2021 2 <20 20 <20 <20

Paciente 1 30 Coronavac 21/01/2021 18/02/2021 28/06/2

21/07/2

26/01/2021 15 22560 2250 22560 1280
Paciente 2 46 Coronavac =~ 26/01/21 16/02/21

26/01/2021 30 22560 22560 1280 1280
Paciente 5 62 Coronavac 26/01/21 12/06 04/08/21 43 1280 320 640 320
Paciente 6 35 Coronavac 21/02/21 12/03/21 30/08/21 11 1280 1280 320 160

06/10/2021 1 40 20 80 80
Paciente 3 54 Pfizer 26/05/2021  19/08/2021 14/10/2021 9 1280 640 640 22560

21/10/2021 16 640 320 320 320
Paciente 4 109 Astrazeneca  05/02/21 29/04/21 08/10/21 1 <20 <20 <20 <20

Circulacdo de virus respiratério Pré-Pandemia de Covid-19 82

® baixa quantidade de amostra 2016 2017 :018 20]9
enviada ao LVCM .

e Virus com sazonalidades definidas
RSV - sempre prevalente no primeiro
semestre
Adeno - constante o ano inteiro.

pousr e ueplid
mEEE B an

Number of o

09/10/2023



no. laboratorial de testes positivos

Circulacdo de virus respiratoério durante a Pandemia de Covid-19 83

Sazonalidade de virus respiratério na pandemia de COVID-19.

500
400
150
300
100
0 3
Lockdown g
50

Sazonalidade de SarsCov-2 de 2020 a 2023

Omicron

$EII5I4S §$@«°§$§$¢£$§5Né “’?fsf%?‘?-?é‘é”w

@ RSV A Sars-CoV-2 W CoVsaz # FuAB AdV MPV @ PV % BoV x RVEV

§§5‘§?§33§é’§5§5§?§i§§ 885535388488 83

CASUISTICA: Coletas de fev/20 a

16.785 swabs de
12.953 pacientes

| .

v, w ;
@ <

gPCR dos 9 familias de virus totalizando
151.065 mil reagdes de PCR em tempo real

PP

Cycle

84

Dos 16.785 swabs
9.766 foram
positivos para pelo
menos 1 virus

Resyjy

iu'u
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Incidéncia de virus respiratorio na pandemia de COVID-19

Total de amostras positivas 9.776

RVIEV

Bov

e RSV
PIV o
':APV

AdV SarsCov-2
FluAB Covsaz

4 O

86
Co-Deteccdo de SarsCov-2 e outros virus

Co-detecgao SarsCov-2 (n=638) ‘

n % Co-Detecgdo de SarsCov-2 e oulros virus respiratério
72 1.2 SanCov2: AdV; BoV ; Coveaz: RVI SancCorz NPV
RSV % SansCov-2 ; ASV . CoVaaz
21 33
SaraCor2; RSV RVEV
AdV % SwsCov-2; BaV
i i SanCow-2 ; CoVieaz
MPV %
% 2 ‘SanCov-2 : FLU
BoV %
17 27
PiV % SansCov2 1 PV SeCan? A
7 1.1
CoVsaz %
2 0.3 SansCov.2 ; RVIEV
FLU % )
8
RV/EV 12%
Virus SarsCoV-2 (n=638)
n
Sars simples 491 7%
124 19,5 Sosbos 3
"4" 1 Virus %
18 2,8
"4" 2 Virus %
4 0,6
"+" 1 Virus %
1 0,1
24 ViRUS %
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REPORTED
DEATHS

1,123,836
530,779
161,512
168,935
699,310

73,046
34,003
188,322

220,175
388,521
101,492

119,479

6,881,958

[T -~
| Moscow
KAGIISTAN 2
PLACES CONFIRMED
CASES
United States 103,804,263
,. } India 44,690,738
France 38,618,509
Germany 38,249,060
( 37,085,675
Japan 33,329,551
South Korea 30,615,522
Italy 25,603,510
United Kingdem 24 528,861
Russia 22,086,064
Turkey 17,042,722
Spain 13,770,429
https == i
TOTAL 676,609,955
Source: Johns Hopkins University.
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