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Arboviroses

ARBOVIRUS: arthropode-borne viruses
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Arboviroses

Familia Flaviviridae

Conhecida desde o inicio do século.

Seu primeiro membro, o virus da febre amarela (YF), foi
reconhecido como um agente filtravel, em 1927.

O nome tem origem na palavra latina flavus = amarelo.

Possui quatro géneros (60 espeues) com virus que
Infectam humanos e animais:

= Flavivirus
= Pestivirus
= Hepacivirus
= Pegivirus



Arboviroses

O género Flavivirus

= Pelo menos 73 sorotipos #, 40 ja foram associados a doencas
humanas.

= Os mais importantes sao:

Dengue 1 Sorogrupo DEN

Dengue 2 > 62 a 77% de identidade
Dengue 3

Dengue 4

Febre amarela SOorotipo unico

West Nile Sorogrupo JE

Encefalite de Saint Louis > 72 a 93% de identidade
Encefalite Japonesa

- ) | Sorogrupo TBE
Tick-borne” encefalite " 77 a96% de identidade
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Flavivirus: Estrutura da particula viral
Virion intracelular Virion extracelular
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Flavivirus: Estrutura da particula viral
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avivirus: Entrada da particula viral

DC-SIGN

endosome ||

pH-dependent
fusion in the
late endosome

Uncoating

To lranslanon/

Current Opinion in Virology



Arboviroses Flavivirus: Entrada do virus

E protein

viral RNA

capsid

viral membrane

Attachment factors

Binding
to attachment factor

\\—? Endocytosis €—

Low-pH-induced
dissociation
and FL exposure

Endosome

H+
Low-pH-induced
fusion with the
endosomal membrane H+

Cytoplasm

doi.org/10.1371/journal.ppat.1006643.g010



Febres hemorragicas virais

Genoma dos Flavivirus
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Genoma dos Flavivirus

Genomic polyprotein m
ol | polyp .1
NS28 NS4
E MNS1 | NS2A NS3
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Replicacao dos Flavivirus

Mature virion

Release SHA
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doi: 10.1099/vir.0.82210-0 J Gen Virol October 2006 vol. 87 no. 10 2755-2766
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Febre amarela
B Dengue
Familia: Flaviviridae
Género: Flavivirus
Transmissao: vetor artropode - Haemagogus janthinomis e Aedes aegypti
Hospedeiros: Silvestre - macacos; Urbano - homem

Particulas virais:  Esféricas 45 nm, envelopadas
Proteinas estruturais: glicoproteina E ; nucleoproteina: C; membrana: M

Genoma: ss-RNA polaridade positiva
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Replicacao e transmissao do DENV, YFV (e outros arbovirus)

Sylvatic/enzootic

Aedes mosquito

é
n.
N

1- O mosquito infectado pica o hospedeiro e libera o virus
pela saliva.

2- O virus replica-se nos érgédos alvos do hospedeiro.

3- O virus infecta os linfécitos e tecidos linfaticos.

4- O virus é liberado na circulacdo sanguinea.

Epidemic

4
Primatem | Humans

5- Um segundo mosquito pica o hospedeiro infectado.

6- O mosquito ingere o virus com o sangue. O virus
multiplica-se no trato digestivo do mosquito.

7- O virus passa para as glandulas salivares, replica-
se e sera liberado da proxima vez que o inseto se
alimentar.
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Febre amarela

Haemagogus janthinomis Aedes aegypti
Aedes albopictus
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Transmissao da dengue por A. aegypti

Mosquito se alimenta,
adquire o virus

viremia

v
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Homem 1
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Incubacao extrinseca

Midgut
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Incubacao extrinseca
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Prevencao

= Controle do hospedeiro artropode




Arboviroses Prevencéo




Arboviroses | Prevencao
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Arboviroses
Prevencao

Febre Amarela

= Vacinacao preventiva da populacao:

Vacina de virus atenuados 17D
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Diagndstico Laboratorial e Prevencéao

= Diagnostico Laboratorial

» |solamento viral em culturas de celulas de macaco (Vero ou
LLC-MK2)

= Soroneutralizacao
* Imunofluorescéncia

= Ensaio imunoenzimatico (ELISA)
= RT-PCR — hibridacao
= PCR
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Dengue: Diagnostico Laboratorial
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Dengue: Diagnostico Laboratorial
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Figure 2 | Major diagnostic markers for dengue infection. The titre of the IgM and IgG response
varies, depending on whether the infection is a primary or secondary infection.

doi:10.1038/nrmicro2459
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Dengue: Diagnostico Laboratorial

Direct methods Indirect methods

$ & WX ¢
Ve YLV
®© yY 'y
Virus Genome Antigen Serology Serology
isolation detection detection lgM 1gG

M

Figure 1 | Comparative merits of direct and indirect laboratory methods for the diagnosis of
dengue infections. Opportunity refers to the fact that antibody testing is usually the most practical
diagnostic option available.

doi:10.1038/nrmicro2459
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Dengue: Diagndstico Laboratorial

Table 1| Advantages and limitations of different dengue diagnostic tests

Diagnostic tests

Viral isolation and identification

RNA detection

Antigen detection

Clinical specimens (for example, using
blood in an N51 assay)

Tissues from fatal cases (for immunohisto-
chemistry, for example)

Serological tests

IgM or IgG seroconversion

IgM detection (single sample)

rimary infection: -positive an -negative (It samples are taken bertore da ; secondary inrection: shou e higher than 1, aema utination
*Primary infection: IgM-positi d IgG-negative (if sampl ken before day 8-10) dary infection: IgG should be higher than 1,280 h gglutinati

inhibition in convalescent serum.

Advantages

* Confirmed infection
* Specific
* [dentifies serotypes

* Confirmed infection

* Sensitive and specific

» [dentifies serotype and genotype
* Results in 24-48 hours

* Confirmed infection

* Easy to perform

* Less expensive than virus isolation or RNA
detection

* Confirmed infection

* Confirmed infection
* Least expensive
* Easy to perform

* [dentifies probable dengue cases

» Useful for surveillance, tracking outbreaks
and monitoring effectiveness of
interventions

Limitations

* Requires acute sample (0-5 days post onset)

» Requires expertise and appropriate facilities

* Takes more than 1 week

* Does not differentiate between primary and
secondary infection

* Expensive

* Potential false-positives owing to contamination

* Requires acute sample (0-5 days post onset)

» Requires expertise and expensive laboratory
equipment

» Does not differentiate between primary and
secondary infection

* Not as sensitive as virus isolation or RNA detection

* Not as sensitive as virus isolation or RNA detection
* Requires expertise in pathology

* |gM levels can be low in secondary infections

» Confirmation requires two or more serum samples

» Can differentiate between primary and secondary
infection*

» IgM levels can be low in secondary infections

doi:10.1038/nrmicro2459
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Zika Virus
Familia: Flaviviridae
Género: Flavivirus
Transmissao: vetor artropode - Aedes aegypti
Particulas virais: esferico 45 nm, envelopado

Proteinas estruturais:  glicoproteina E ; nucleoproteina: C; membrana: M

Genoma: ss-RNA polaridade positiva



Arboviroses Emergentes: Zika Virus

Zika virus is a flavivirus that is closely related to Dengue virus

Amplifying host Vector

West Nile virus
Birds Mosquito
(Culex) — Japanese encephalitis virus
St. Louis encephalitis virus
e D@NIQUIE Virus 1
‘ —— Dengue virus 3 g
Dengue virus 2
Primates Mosquito
(Aedes) Dengue virus 4

/ / ] Zika virus G-

Spondweni virus

Yellow fever virus

Rodents Tiek Tick-borne encephalitis virus
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Arboviroses Emergentes: Zika Virus

Figure 1. Cumulative number of countries and territories by WHO region* reporting
mosquito-borne Zika virus transmission for the first time by year (2007-2014), and by
month from 1 January 2015 to 1 February 2017
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Figure 2. New detection of mosquito-borne Zika virus infections, January 2013—-February 2017
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Familia:

Género:;

Transmissao:

Particulas virais:

Proteinas estruturais:

Genoma:

Chikungunya (Tanzania 1952)
Maya FO (Trinidad in 1954) (Genétipos D e L)

(Ross River virus, O'nyong'nyong virus, and Semliki Forest Virus (SFV)

Togaviridae
Alphavirus

vetor artropode - Aedes aeqgypti ((Ae. furcifer, Ae. taylori
e Ae. luteocephalus)

esferico 60-70 nm, envelopado
E2,E3, CP, 6k e TF

ss-RNA polaridade positiva 11.6 kb



Arboviroses Emergentes: Chikungunya
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Arboviroses Emergentes: Chikungunya
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Arboviroses Emergentes: Chikungunya

e.g. Ae. aegypti
Ae. albopictus

e.g. Ae. africanus
Ae. furcifer-taylori
Ae. dalzieli



Arboviroses Emergentes...

E bom ficarmos atentos!!!



Arboviroses Emergentes: West Nile (flavivirus)

West Nile virus (WNV)
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Arboviroses Emergentes: West Nile (flavivirus)

West Nile virus (WNV)

Human

Blrd
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Arboviroses:
ciclos de transmissao mais complexos?

West Nile Virus

The new paradigm
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Front. Physiol., 11 January 2013 | https://doi.org/10.3389/fphys.2012.00493
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Arboviroses:
ciclos de transmissao mais complexos?

Vector 3 R

Vector 1 Vector 2

Host 1

Vector abundance
ajuepunge JSoH

1 2 3 a 5 6 7 8 9 10 11 12 13 14
Time (months)

host 1 =yector 2 * host 2 -yector 3 e host 3 vector 1

Front. Physiol., 11 January 2013 | https://doi.org/10.3389/fphys.2012.00493
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Outras Arboviroses: Oropouche

Familia:

Transmissao:

Particulas virais:

Proteinas estruturais:

Genoma:

Bunyaviridae (Género Orthobunyavirus)

hospedeiro vertebrado, sem vetor artrépode

esférico, 80-110 nm

glicoproteinas: G1, G2 ; nucleoproteina: N

ss-RNA, trisegmentado, polaridade negativa



Birds

Outras Arboviroses: Oropouche

Bradypus tryvdactilus
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Coquillettidia venezuelensis
Ochlerotatus serratus

Callitrix flaviceps
Nasua nasua
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Culicoides paraensis
Culex quinquefasciatus

Human

Signs and Symptoms
Fever
Headache
Malaise
Myalgia
Arthralgia
Photo-phobia
Nausea
Vomiting
Dizziness
Encephalitis
Meningitis

Sylvatic cycle

Urban cycle
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VIRUS EMERGENTES

Alteracbes nas populactes de hospedeiros e no meio ambiente
podem expandir os nichos para diseminassao viral:

Exemplos:

= Poliomielite e saneamento basico

= Variola e Sarampo no nhovo mundo

= Hantavirus e mudancas climaticas (Sin nombre virus, 1993)

= Aedes...

= Barragens...



OBRIGADO!!!



