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Origem do HIV



Relembrar é viver...

1981- AIDS ou sindrome da imunodeficiéncia adquirida é descrita
em adultos jovens, do sexo masculino e homossexuais, com
sarcoma de Kaposi.

1983- Francoise Barré-Sinoussi, do grupo de Luc Montagnier,
(Instituto Pasteur, Franca), identificou um virus associado a
linfoadenopatia (LAV).

1984- Robhert Gallo, nos EUA, descreveu o HTLV-III.

1986- Fica evidente que o LAV e o HTLV-Ill sao, na realidade, o
mesmo Virus.
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Origin of HIV-1 in the chimpanzee Pan troglodytes troglodytes
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A Origem do HIV

A Gag (488aa)
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A Origem do HIV

Chimpanzee '

Red-capped
mangabey

Western gorilla

LHoest’s monkey Mandrill

Cold Spring Harb Perspect Med 2011;1:a006841



A Origem do HIV

Virology Lectures 2019 « Prof. Vincent Racaniello « Columbia University
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~1921: Patient zero

¢HIV

/78,000,000 infections
35,000,000 deaths



A Origem do HIV e sua diversidade

HIV-1 HIV-2
- |
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Group M Group N Group O Group P
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= O grupo M se divide em 9 subtipos
= Individuos de alto risco podem ser reinfectados e gerar recombinantes

= Subtipos vs AIDS, nao existe diferenca clara (infectados com subtipo D
morrem mais rapido)

= Subtipo C é liberado em maior quantidade no trato reprodutor feminino.



O virus



Virus da imunodeficiéncia Humana (HIV)

Familia : Retroviridae
Género: Lentivirus

Virus pequenos de RNA envelopados
RNA linear simples-fita (~9,3 kb)

Célula alvo: Linfocitos T CD4*

Etiologicamente associado com:
= AIDS

= Linfoma associado a AIDS

= Doenca de Hodgkin

= Mieloma multiplo




O HIV é um retrovirus complexo

Regiao que codifica outras

Sinal de proteinas importantes para
empacotamento o ciclo viral
T AAAA
T
5 LTR gag pol env 3’ LTR
Proteina associada a membrana (MA) Transcriptase reversa Proteina do envelope
Proteina do capsideo (CA) RNase H Determina o tropismo

Proteina associada ao RNA (NC) Integrase do virus



O HIV € um retrovirus complexo
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Virology Lectures 2019 « Prof. Vincent Racaniello « Columbia University Principles of Virology, ASM Press



Genoma e transcritos do HIV

a HIV transcripts
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Proteinas do HIV
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Proteinas do HIV

—— HIV-1 WT
—B— HIV-1AVif
—A— HIV-1aVpu

Virion production

i i L i
Days post-infection
FIGURE 2 | A schema of replication kinetics by HIV-1 wild-type and

mutant viruses. Viral growth properties in cells are illustrated based on
numerous infection experiments in our laboratory. WT, wild-type.




Estrutura do HIV

p32 gp120  gp41
integrase

p17
p24
ssRNA
P10 — S oot
protease & [/,
MHC proteins Reverse transcriptase

(p64)



O ciclo viral



Células alvo do HIV

Células que apresentam o Receptor CD4 e os
Co-receptores CXCR4 ou CCRY5, entre elas:

= Linfécito T Auxiliar CD4+
= Macrofagos

= Células Dendriticas



Receptores do HIV

a Non-synctium inducing b Synctium inducing

CD4+ T-helper cell Macrophage

CDA4* T-helper cell

,,,,,,
.....
"/

CD4 receptor
CCRS recepto

Cepas “R5”

Cepas “X4”



Receptores do HIV

Nature Raviews | Drug Discovery
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WS- Ciclo do HIV
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Infeccao



HIV: Infeccao primaria

DC-SIGN (dendritic  cell-specific,
lcam-3 grabbing nonintegrin) como
carregador de HIV

Infected, Infected,
activated resting
CD4* T cells CD4* T cells

\

Lymph
node

Systemic dissemination
of virus and infected cells

Virus-host cell interactions
and local propagation
of infection

Dissemination to
draining lymph nodes

Immune activation



Receptores:HIV
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HIV: Infeccao primaria

Epithelial cells
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HIV: Infeccao cronica

Efeito na mucosa intestinal
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Receptores:HIV

TABLE 3 - Human Cells Susceptible to HIV

Hematopoietic

T-lymphocytes
B-lymphocytes
Macrophages

NK cells
Megakaryocytes
Dendritic cells
Promyelocytes

Stem cells

Thymic epithelium
Follicular dendritic cells
Bone marrow endothelial cells

Skin

Langerhans cells
Fibroblasts

Brain

Capillary endothelial cells
Astocytes

Macrophages (microglia)
Oligodendrocytes

Choroid plexus ganglia cells
Neuroblastoma cells
Glioma cell lines (Neurons)
Dental pulp fibroblasts

Bowel

Fetal adrenal cells
Columnar and goblet cells
Enterochromaffin cells
Colon carcinoma cells

Other

Myocardium

Renal tubular cells

Synovial membrane
Hepatocytes

Hepatic sinusoid endothelium
Hepatic carcinoma cells
Kupffer cells

Pulmonary fibroblasts
Adrenal carcinoma cells
Retinal cells

Cervix-derived epithelial cells
Cervix

Prostate

Testes

Osteosarcoma cells
Rhabdomyosarcoma cells
Fetal chorionic villi
Trophoblast cells

Adv Dent Res 19:10-16, April, 2006




HIV: isolamento de particulas infecciosas

Estimated quantity

Fluid Virus isolation® of virusc
Cell-free fluid
» Cerebrospinal fluid 21/40 10-10,000
Ear secretions 1/8 5-10
Feces 0/2 None detected
Milk 1/5 <71
» Plasma 33/33 1-5,000¢
Saliva 3/55 =1
# Semen 5/15 10-50
Sweat 0/2 None detected
Tears 2/5 <1
Urine 1/5 <1
Vaginal-cervical 5/16 <1
Infected cells
Bronchial fluid 3/24 Not determined
» PBMC 89/92 0.001-1%"
Saliva 4/11 <0.01%
# Semen 11/28 0.01-5%
Vaginal-cervical fluid 7/16 Not determined

Particulas infecciosas por mL ou % de células que liberam virus.



HIV: isolamento de particulas infecciosas

2 : : - Asymptomatic phase Development
° gctlve viral replication throughout course of Anits  loersistentstite) oF fne
isease 1200
— - CD8* Tcells
e Major reservoirs of infection exist outside of g NS T =
A . R =
blood 3 800+ i F
‘=.;,’ 600 N, \response o
- Lymphoreticular tissues (bone marrow, g CDA4* T cells X 3
lymph nodes, spleen, MALT) § 400+ B &
v 2
- Central nervous system 200 ’
- Genital tract T O
E .
e Atleast 10 x 109 virions produced and S5 107
destroyed each day ;% ‘
. . a y
e Tz 0f HIVinplasmais <§ h and may be as g 51015, 2 4 6 8 10 12

short as 30 min Weeks Years
Time after HIV infection
irology Lectures 2019 « Prof. Vincent Racaniello « Columbia University Principles of Virology, ASM Press
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HIV no mundo

Prevalence of HIV among adults aged 15 to 49, 2016
By WHO region

Prevalence (%) by WHO region
Eastern Mediterranean: 0.1 [<0.1-0.1] || Europe: 0.4 [0.4-0.4]

Western Pacific: 0.1 [<0.1-0.2] Il Americas: 0.5 [0.4-0.5] | Global prevalence: 0.8% [0.7-0.9]
| South-East Asia: 0.3 [0.2-0.3] I Africa: 4.2 [3.7-4.8] O W5 AT 3300w
T —
The boundaries and names shown and the desgnations used on this map do not imply the expression of any opinion whatscever Data Source: World Health Organization

£723%% World Health
% 2 Organization

©WHO 2017_ All nghts reserved

on the part of he Workl Health Organization conceming the legal status of any country, femtory, city or area or of its authorifes, Map Production; Informaton Evidence and Research (IER)
or conceming the defimitation of its frontiers or boundaries. Dotted and dashed Ines on maps represent approximate beeder lines World Health Organizaton
for which fhere may not yet be full agreement.



HIV no mundo

>

1.8 million

people newly infected
[1.4 million - 2.4 million]

36.9 million D
people living with HIV 2017

[31.1 million =43.9 million]

M
0.9 million

HIV-related deaths
[0.7 millions = 1.3 million]

WHO 2017
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Children
(<15 years)

HIV no mundo

People living with HIV
in 2017

36.9 million
[31.1 million — 43.9 million]

35.1 million
[29.6 million —41.7 million]

18.2 million
[15.6 million — 21.4 million]

16.8 million
[13.9 million — 20.4 million]

1.8 million
[1.3 million — 2.4 million]

Source: UNAIDS/WHO estimates

People newly infected
with HIV in 2017

1.8 million
[1.4 million — 2.4 million]

1.6 million
[1.3 million — 2.1 million]

180 000
[110 000 - 260 000]

HIV-related
deaths 2017

940 000
[670 000 - 1.3 million]

830000
[590 000 - 1.2 million]

110 000
[63 000 -160 000]



HIV no mundo

A African

25.7 million

AAmericas
/3.4 million

3609million

people living
with HIV globally

’sSouth-East Asia
LG 3.5 million

~ AEurope

2.3 million

“ AEastern Mediterranean

350000

AWestern Pacific

Source: UNAIDS/WHO estimates 1.5 million



HIV no mundo

BA
BB
EBc

Op

OF
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Oy
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B CRFO1_AE
O CRF02_AG
O CRF03_AB
B Other CRFs
0O URFs

TRENDS in Molecular Medicine

= Subtipo C (50%), B e A (10-12%), G (6%), CRF02_AG (5%), CRF01_AE
(5%), D (2,5%) do total de infeccbes por HIV-1.

= Subtipos F, H, J, K transmissao limitada (<1%)



Epidemiologia do HIV

Vias de transmissao

= Sanguinea (transfusao e compartilhamento
de drogas injetaveis);

= Vertical (méae para filho);

= QOcupacional (materiais perfurocortantes).

As vias de transmissao podem variar segundo a regiao.



Epidemiologia do HIV

Vias de transmissao

United States Eastern Europe and Latin America South and
Central Asia South-East Asia

[] Men having sex with men [] Injecting drug users  [_] Commercial sex workers and their clients [ All others

Mother to child at birth, ~5%



Epidemiologia do HIV

Transmissao sexual

Principal forma de transmissao do HIV no Brasil e no Mundo;

Fatores que aumentam o0 risco de transmissao relacao
heterossexual sao:

Alta viremia;

anal receptiva;

Relacao sexual durante a menstruacao;

Presenca de outra DST



Patogénese
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Curso da infeccao por HIV
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Curso da infeccao por HIV
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Curso da infeccao por HIV

Acute Asymptomatic/chronic phase Development of AIDS
g 10
s
<«a 108 S
§ s Set point viremia
2E 10!
=3
g 102 )
-~ ‘.200 \Y
1,000 e T L T DO R T L e T R e qu'.-r-c-d.k e 2
il e Csaliniaene e, I
2 800- cos* -
@ > anti-HIV =
2 “>~._response °
T CD4* T cells B °
- -
. 400 < o«
3 8
200 &
o T T v \\\‘ 1 L L LJ L T
5 10[ 15 2 a o 8 10 12 |
" Weeks “te, Years o :
48 . L Time after HIV infection o
T — T
Symptoms Symptoms Symptoms
Swollen lymph nodes Usually: no symptoms 200-500 CD4* T cells/ml
(L Sporadically: fatigue, mild weight loss, Oral/skin lesions
Fever generalized lymphadenopathy, Genital warts
Diarrhea rash, shingles Development of Kaposis sarcoma
Reactivation of latent
At cellular level At cellular level Mycobacterium tuberculosis
CDA4* T cells decline temporarily CDA4* T cells gradually decline
CD8* T cells increase CD8"* T cells: levels largely unaffected <200 CD4+ T cells/ml
(homeostasis) & anti-HIV-1 CTLs and CTL responses evolve Opportunistic infections by
increase ly B cells: co-evolution of anti-viral protozoa/bacteria/fungilviruses
B cells: anti-HIV-1 antibodies appear antibodies and viral antigens Weight loss
Acquisition of macrophage tropism Malignancies
Infection of central nervous system Neurological symptoms
(in some patients)
At cellular level
CD4* T cell depletion, loss of
helper function
HIV-1-specific CD4*/CD8* T cell exhaustion
B cells: decrease/dysregulation
« Columbia U : natural killer (NK) cells: impairment of function
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Escape daresposta imune

Global influenza 1996

.

HIV single individual
6 years after infection

X K

HIV Amsterdam
cohort 1991

Virology Lectures 2018 « Prof. Vincent Racaniello « Columbia University




Sintomas neuroldgicos

HIV-infected brain

DOI:https://doi.org/10.1016/).tins.2020.06.007



Sintomas neuroldgicos
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Trends in Neurosciences
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Sintomas neuroldgicos

Py Neurological symptoms

Chemokines
(CCI2, cCla)
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Curso da infeccao por HIV

Alds



Curso da infeccao por HIV
AIDS

= Numero de linfocitos T CD4+ < 200 cels/mm3;
= Aumento da carga viral (alta viremia);

- ~

= Populacao viral homogénea;




Curso da infeccao por HIV

AIDS
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Fig. 4 - Differences in replication of HIV-1 recovered from an individual early in
infection (O) and later, when he had progressed to disease (/\) (Cheng-Mayer
et al.,, 1988b). Note that the early virus replicates at low titer, and peaks after
a longer period of time than the faster-replicating virus, recovered later at the
time of disease.
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Curso da infeccao por HIV

AIDS

Desenvolvimento de:

» InfeccOes oportunistas

= tumores (possivel envolvimento de mecanismos diretos)

= alteracdes neuroldgicas: Neurotropismo  bastante

acentuado (cepa viral) que, freqguentemente, leva ao
aparecimento de sindromes neuroldgicas especificas



Curso da infeccao por HIV

Processos virais como alvos terapéuticos

Maturation
- Protease
Fusion inhibitors
inhibitors
Fusion

Entry
inhibitors ‘J @
CCR5
CD4 .
Assembl\ Translation
Uncoating . o /\
c . A
\I\I
ININININI\I\I\S\S
2 0 Reverse | NRTIs = S— RNA export
T, = transcription NNRTIs Nucleus
¢ |Integrase Transcnption WN \
PIC‘ > inhibitors D W
v \ -L = \
ﬁ Integration 9 ILTR ! 3! lLTR! A

Nature Reviews | Microbiology
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Curso da infeccao por HIV

Processos virais como alvos terapéuticos

——— éé People newly infected with HIV

- y R -7 HIV-related deaths

0
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Source: UNAIDS/WHO estimates



Hepatites Virais
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Hepatites Virais: impacto nas

populacoes humanas

Estimativas da WHO (2015)

257 milhdes de pessoas (3.5% da populacdo mundial) estao
infectados de maneira cronica pelo HBV.

5% das pessoas infectadas por HBV estao infectadas por HDV.

71 milhGes de pessoas (1.0% da populacdo mundial) estao
infectados de maneira cronica pelo HCV.

20 milhdes de pessoas/ano se infectam com o HEV (44.000
mortes em 2015 [3.3% das mortes por Hepatites virais]).

Mais de 7.000 mortes por HAV em 2016 (taxa de hepatite
fulminante varia de 0.14 — 0.35, portanto, 2 — 5 milhGes de
casos por ano).



Hepatites Virais: impacto nas
populacoes humanas

Fig. 2. Global annual mortality from hepatitis, HIV, tuberculosis and malaria, 2000-2015:

unlike HIV, tuberculosis and malaria, the trend in mortality from viral hepatitis is increasing
2 000000
W 1500000
=
e}
b
2
S 1000000 |
E — == Hepatitis
E .
5 == Tuberculosis
500 000 -
- HIV
0 === Malaria
2000 2005 2010 2015

Year

Source: WHO global health estimates (Global Health Estimates 2015: deaths by cause, age,
sex, by country and by region, 2000-2015. Geneva: World Health Organization; 2016.)



Hepatites Virais: impacto nas
populacoes humanas

1000000 -
® ® Hepatocellular carcinoma
900000 -
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HAV HBV HCV HEV
Hepatitis viruses

HAV: hepatitis A virus; HBV: hepatitis B virus; HCV: hepatitis C virus; HEV: hepatitis E virusSource: WHO global health estimates for 2015 published in
2016 (Global Health Estimates 2015: deaths by cause, age, sex, by country and by region, 2000—-2015. Geneva: World Health Organization; 2016.)



Hepatites Virais

Table 1. Properties of human hepatitis viruses.

HAV HBV HCV HDV HEV
Virus family, genus Picormaviridae, Hepadnaviridae, Flaviviridae, Unassigned, Deltavirus Hepeviridae,
Hepatovirus Orthohepadnavirus Hepacivirus Orthohepevirus
Genome type Positive-sense Circular, partially Positive-sense linear Viroid-like, negative-sense Positive-sense linear
linear ssRNA dsDNA (full length ssRNA circular ssRNA ssRNA
negative-sense, partial
positive-sense),
replication via reverse
transcription
Approx. genome 7,500 3,200 9,600 1,700 7,200
length (nt)
Virion diameter (nm)  27-32 42 55-65 36-43 30-34
Envelope MNo/quasi- Yes Yes Yes No/quasi-enveloped
enveloped
Course of infection Acute®’ Acute/chronic Acute/chronic Acute/chronic Acute/chronic (<1%)

Predominant
transmission routes
Cellular receptor

Mainly faecal-oral,

parenteral

Unknown

66

(children 30-90%;
adults <5%)%
Vertical, parenteral,
sexual

NTCPF, heparan sulfate
proteoglycans®’*®

(80-85%)5°
Parenteral
CD81, SR-B1, LDL

receptor, claudin-1,
pecludine™ "1

(>80% if superinfection)®*
Parenteral, sexual

NTCP, heparan sulfate
proteoglycans®’’*

Faecal-oral, food-
borne, parenteral
Unknown

dsDNA, double-sranded DNA; nt, nucleotide; NTCP, sodium taurocholate co-transporting polypepride; ssRNA, single-sranded RNA.

http://dx.doi.org/10.1016/j.jhep.2018.11.010
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Particle Genome
Late domain motifs
HAV YPX, L
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Hepatites Virais

SHBs
Small delta antigen

Capsid protein

~— Quasi-envelope

Farnesylation site
cXXQ

Genomic L-HDA
ribozyme
S-HDAg
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ribozyme
Late domain motifs
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HVR ORF3| |

RdRp cP
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ORF 1 j?_
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http://dx.doi.org/10.1016/j.jhep.2018.11.010
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Table 2 | Virology of HBV and HCV

Viral features
Molecular virology
Structure

Family
Receptor

Replication strategy

Mutation rate
Genotypes

Integration into host
chromosome

Viral kinetics
Viral half-life
Viral production

HBV

A2 nm; enveloped nucleccapsid;
partially double-stranded DNA genome

Hepadnaviridae family

Lnknown; there are several candidate
HEV-binding proteins

Replication of HEV DNA occurs by
reverse transcription of an KNA
Intermediate within cytoplasmic
nucleocapsids

Low (1 in 100,000 bases per year)

8 genotypes (8% intergroup
divergence)

Yes

2-3 days
1010102 virions per day

HCV

50 nm; enveloped nuckocapsid;
positive-stranded RNA genome

Flaviviridae family; hepacivirus genus

Unknown; the receptor complex probably
includes the tetraspanin CD81 and as-yet-
unknown hepatocyte-specifiic factors; there are
several other candidate HCV-binding proteins

Replication occurs by synthesis of a
gename-length minus-strand RNA
Intermediate within cytoplasmic replication
complexes that form a perinuclear
membrancus web

High (1 in 1,000 bases per year)

& main genotypes (20-35% overall
sequence difference); more than 50
subtypes (10-25% difference); quasispsecies
in every infected patient

No

3 hours
1012 virions per day

Referances are providad in the online version of this Table (see onlina supplementary information 51). HBV, hepatitis B virus; HCV,

hepatitis C virus.
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Table 1 | Clinical features of hepatitis B and hepatitis C

Feature
Public-health impact

\——

United States

ulimisaPpourse of infection
Vertical (or perinatal)
transmission
Horizontal transmission
Vertical (or perinatal)
transmission: infection
outcome
Horizontal transmission:
infection outcome

Characteristic histological
features of chronic

hepatitis

Hepatitis B

350 million people infected

1 million people infected;
~5,000 deaths per year

Most common from mother to neonate,
followed by childhood infection

Intravenous drug use, parenteral, sexual
90% of individuals have chronically
evolving hepatitis

90% of individuals recover

Ground-glass inclusions of HBsAg in
hepatocytes, appearing as pale,
eosinophilic areas in the cytoplasm but
not the nucleus

Hepatitis C

170 million people infected

4 million people infected;
leading cause of liver transplantation

Rare

Intravenous drug use, parenteral, sexual

60-80% of individuals have chronically

evolving hepatitis; except those infected with
genotype 2 HCV in Africa, which is cleared by 53%
of individuals

Lymphoid aggregates with organization

similar to primary lymphoid follicles;

steatosis (with genotype 3 HCV), reactive
epithelial changes of bile ducts
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Hepatite B

Familia : Hepadnaviridae
Género: Orthohepadnavirus

* Pararetrovirus

Virus pequenos de DNA envelopados (~45 nm)

DNA circular dupla-fita parcial (~3,5 kpb)

Célula alvo: hepatdcitos

Etiologicamente associado com:
* Hepatite

 Cirrose

« Carcinoma hepatocelular
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Hepatite B

HBsAg Prevalence
. >8% = High

) 2-7% = Intermediate
L) <2%=Low

Distribuicao =~
Geografica

www.cdc.gov
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Hepatite = Antigenos virais

Pol protein BsAg

Spherical particle

Virus =~20nm diameter

Dane particle
40nm Filamentous particle
diameter Up to 200nm long
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Hepa’[ite B Antigenos virais

\©

Polymerase

Genome:
partially double
stranded DNA

Capsid:
HBcAg
L-HBsAg )

S-HBsAg | Envelope

M-HBsAg

X protein | Non-particulate
HBeAg |proteins




Hepatite B

Antigenos virais

b preS1 preS2 S
118 aa 55 aa 206 aa
107 aa
- , 2
~ [ B B B R s
2 74aa 75
RBS 0 R D o M-HBsAg

doi:10.1038/nrgastro.2016.126
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Acute Hepatitis B Virus Infection with Recovery
Typical Serologic Course

Titer

I I I I I I I e | Ly |
0 4 8 12 16 20 24 28 32 36 22 100

Weeks after exposure

— HBsAg — anli-HBs
= IgM anti-HBc = Total anti-HBc




Hepatite B Antigenos virais

Progression to Chronic Hepatitis B Virus Infection
Typical Serologic Course

Acute Chronic
(6 mo) (yr)
=
&
=
I i
T T T T T T T 1 A N
0 4 88 12 16 20 24 28 32 36 52 Years

Weeks after exposure

== HBsAg = Totlal antiHBc — lgM antiHBc
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a Hepatitis B (acute)
| HBEcAg-specific antibodies |

[Serum HBeAg I |
HBeAg-specific antibodies |
[Serum HBsAg I |
HBsAg-specific antibodies!
100 ~
—_ Serum Outcome
5 HBV Clinical
E DNA recovery
[us}
E
© 50
=S
% Serum
o ALT activity
2
D | I I

0 1 2 3 4 5 6 f 8

Time after infection (months)
L 1L L |

Incubation Acute disease, RHecovery,
phase clinical symptoms  protective immunity

Antigenos virais

b Hepatitis B (chronically evolving)

| HBcAg-specific antibodies |

[ Serum HBeAg | HBeAg-specific antibodies |
[ Serum HBsAg |
100- Serum
€ Serum Outcome ALT
E HBV DNA Chonic activity
= hepatitis
s
E
s 60
33
@
1
o
=
'|:|' IIJ'...-' I .r'lr'l I |.r".r'l
0 10 20 21 30 31 40 44 50
Time after infection (years)
L |1 |1l |
Immuno- Immunoactive Low replicative High replicative

tolerance phase phase phase



Interpretation of Hepatitis B Serologic Tests

Tests Results Interpretation
HBsAg . ... ... . ... ..... Negative
anti-HBc . ................ Negative Susceptible
anti-HBs . ................ Negative
HBsAg .................. Negative
anti-HBc . ................ Negative Immune due to vaccination
anti-HBs . ................ Positive with =10mIU/mL*
HBsAg .................. Negative
. g g . Immune due to natural
anti-HBc . ................ Positive infection
anti-HBs . ................ Positive
HBsAg ......... ... . .... Positive
anti-HBc . ................ Positive .
. . Acutely infected
[gManti-HBe . ............ Positive Y
anti-HBs . ................ Negative
HBsAg .................. Positive
anti-HBc . ................ Positive . :
. . Chronically infected
[gManti-HBc ............. Negative Y
anti-HBs . ................ Negative
HBsAg .................. Negative
anti-HBc . ................ Positive Four interpretations possible’
anti-HBs . ................ Negative
*Postvaccination testing, when it is recommended, should be performed 1-2 months following dose #3.
T 1. May be recovering from acute HBV infection.

2. May be distantly immune and the test is not sensitive enough to detect a very low level of anti-HBs in serum.

3. May be susceptible with a false positive anti-HBc.

4. May be chronically infected and have an undetectable level of HBsAg present in the serum.

www.cdc.gov
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1984 — Taiwan — prevaléncia de positividade para
HBsAg passou 9.8% a 1.3% em 1994 em
criancas <15 anos de idade.

1987 — Long'an — Incidéncia de CHC caiu 94.8% no
grupo de 0-19 anos de idade. A Incidéncia
meédia na populacao geral passou de 48/100000
(1969 — 1988) a 28/100000 (1996 — 2002).

Hou et al., Int 3 Med Sci 2005; 2:50-57
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s New Hepatitis B infections
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www.cdc.gov/mmwr/volumes/67/rr/rr6701al.htm
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Acute HBV infection ——— Fulminant hepatitis (< 1%)

v

25% 65%
Weak Th1 & CY / Strong Th1 Death or recovery
response & CTL response
Chronic infection Asymptomatic (subclinical)
(HBs [+] for > 6 mo.) (seroconvert to viral antibodies)
70-90% 10-30%
Acute hepatitis
Asymptomatic  Chronic hepatitis \
chronic carrier
(no liver disease) Resolution & recovery
Regression
Cirrhosis
Regression

Hepatocellular carcinoma
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Familia : Flaviviridae
Género: Hepacivirus

Virus pequenos de RNA envelopados (=45 nm)
RNA linear simples-fita (~9,4 kpb)

Célular alvo: hepatdcitos

Etiologicamente associado com:
= Hepatite
= Cirrose

= Carcinoma hepatocelular
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~71 milhGes de portadores no Mundo todo

0 O P

@ Genotype 1 “
@ Genotype 2

O Genotype 3 0
© Genotype 4 &

@ Genotype 5
@ Genotype 6




Virus da Hepatite C

b Genomic structure of HCV

5 UTR Open reading frame 3" UTF
— —

Translation and processing

Vv
Core| E1 E2 |p7| NS2 NS3 NSAA| NSAB| NS5A NS5B
192 384 747 810 1027 1658 1712 1873 2419 3010
. - - = —> —>

1
!
|
|
|
|
|
|
|
|
|
|
|

Protease |
| ; ]: RNA-dependent
| o | Replication” RNA polymerase
. Envelope , || | | |
— | Serine Helicase, | | :
Nucleocapsid protease I:I | |
o Protease
' co-factor Replication

F (ARF)

;, Cellular signal peptidase NS2-NS3 autoproteolytic cleavage ,I, NS3 cleavage




Virus da Hepatite C

HOV Ciclo Viral

ﬁ;l:pucpspmteins ~ Receptor(s)? Helease
U Co-receptor(s)? o P‘ S '
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Progeny T Exocytosis
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Endosome? | m i{ }}

e
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E1—E2!ﬁ:'
NS5A /
NS2 | NS4B| NS5B
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Virus da Hepatite C Antigenos virais

€ Hepatitis C (acute) d Hepatitis C (chronically evolving)
' l
. ]
———"__  HCV-specific antibodies | HCV-specific antibodies
100
100 - - Outcome
Serum = Chronic
e . Outcome 3 Serum iti
g ALT activity Clinical E DoV RNA hepatitis
-E recovery E
g 5 50
S 50 S
= © Serum
D g ALT activity
@ o
3 £
E G | I I I I I I I
0 0 1 2 3 4 5 6 7
I I | I | | . . .
0 y 5 a 4 5 5 7 8 Time after infection (months)
. . . L I |
Time after infection (months) Incubation  Acute Viral persistence,
' — - ' phase phase chronic hepatitis
Incubation  Acute Recovery

phase phase
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Acute HCV infection

Veak CTL response ] 85% 15% strong CTL respons
Strong Th2 response Strong Thi respc
Chronic HCW infection Recovery
Mild and moderate Strong iImmune responses

IMMune responses

'

Chronic hepatitis Cirrhosis

AN

End-stage HOC

liver disease



Transformacao celular por
HBV e HCV

Inflam ac;éo Transformacao
A - Alteracoes e expanséao Angiogénese e
cronica, genéticas clonal metastase

fibrose .

Resposta Desregulacgéo Alteracdes genéticas:

imune do ciclo celular delecbes, amplificacdes,
ativacao em cis- (HBV)
HCV HBV

Core, E2, NS3, NS5A HBx, HBsAg, PreS2, integracao




p53
mutations

B e

| Proliferation
and loss of

growth control

Genetic
alterations

HCC: Co-fatores

HBV or HCV viral
and/or host factors

HCV vir

Oxidative stress

\J \

host factors

/‘{Y

al and/or

Inflammation

Inflammation

M |croen\.r|r0nmental
changes Expanded or

Expanded or
altered stem cell

altered stem cell
compartment (?)

compartment (7 ;
P () Possible mutagen;

modulation of can

Expanded or
altered stem cell
cer-| | compartment (7)

Necrosis relevant signalling
pathways
Regeneration I
|

Genetic
alterations

\J
( Necrosis ‘)
R "

egeneration

Genetic
 / alterations

Hepatocellular carcinoma
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Hepatite D

Similar a viroides de plantas
codifica proteinas (S-HDAg/replicacéo e L-HDAg/montagem)
RNA com 1,7KDb, circular, negativo, dobrado sobre si mesmo

Infeccao concomitante com HBV, mas com multiplicacao

Independente

Citopatico, 3 genotipos

Antigeno + RNA envelopado por capsideo codificada por
HBSAg
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AgHBs

AgHD

RNA fita
simples
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Polymerase
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Hepa'“te D Organizac¢do gendmica

Poly A signal

Cleavage site Editing site (UAG to UGG)
lDeIta antigen open reading frame

P

[ I Negative sense RNA genome ]

[ { Positive sense RNA genome ]

Interrupted
transcription

J Self-cleavage
S cap

AAAAAA O )

Positive sense mRNA



Hepa‘“te D Organizacdo gendmica

a HDAg-coding region Viroid-like region
’ " 688/689 '
1954l Ribozyme
< 5'—3'
1630 1015
: Editing site
| R13 K72 S177

? Methylation o(?o Acetylation °$O Phosphorylation ® L-HDAg @ S-HDAg
ww Myristoylation YW Prenylation ¢ L-HBsAg o) M-HBsAg S-HBsAg

C211 S-HDAg

L-HDAg
195 214

doi:10.1038/nrgastro.2016.126
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ER lumen

L-HBsAg

Pre-S domain luminal orientation

L-HBsAg
cytosolic orientation
Asn-146
e T—

partial glycosylation site
CyLI I

S-HBsAg
glycosylated

S-HBsAg
non-glycosylated

“wN
SN\

- 0. /
\

, ‘ :
\ HDV 1.7 Kb
L-HDAg  S-H

DAg genomic RNA
Packaging signal HDV RNP complex
Cytoplasm

doi: 10.5501/wjv.v4.i2.36
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I High
[ Intermediate
= Low

[ Very low

[ Insufficient data

Genotype 1/3
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Caracteristicas clinicas

= Co-Infeccao
» Doenca aguda severa - hepatite fulminante
= Baixo risco de infeccao cronica

= Super-infeccao
» Geralmente desenvolve infeccao cronica por HDV
= Alto risco de doenca cronica grave
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HBV-HDV Coinfection

IgM eeaanas , HEsAg LeE TR S ——
IgG - Anti-HBC P -
LT e %
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Iguiﬂnlttmu Anti-HD ."- ‘q.‘_ ""._..-.h

= ) ,
lgﬁ — —— HEV DNA -‘. i.'.* "'"-H .

" s,
| | "ll! I"‘*'n-l

Acute HDV, Superinfection

: | | ;
0 £ 4 6 8 10 12 24 32

WEEKS AFTER EXPOSURE Fields Virology, 5th ed
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Anti-HD(HBsAg (+))| |? 0-5% | 6-20% |1 21-60% [} >60%

Fields Virology, 5th ed
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Diagnostico Laboratorial

= Marcador Sorologico:
° VHB (Ag e Ac)
« Anti-VHD IgM
* Anti-VHD IgG

= Marcador Molecular: RNA
e RT-PCR/“nested” PCR



Table 1 | A summary of diagnostic tests for the evaluation of patients with HDV infection

Test Purpose Remarks

Anti-HDV 1gG Detects IgG antibodies against HDV, indicates Should be the first diagnostic screening test employed

antibody previous or ongoing contact with HDV and should be performed in all HEsAg-positive patients

Anti-HDV 1gM Detects IgM antibodies against HDV, indicates Can be used to determine disease activity in patients who

antibody acute HDV infection or chronic HDV infection test positive for anti-HDV IgG antibodies. Available tests are

with disease activity not standardized

HDV RNA Detects HDV RNA Indicates HDV replication Gold standard to determine HDV infection. Test can be

gualitative and active infection false-negative if primers are not optimized for all HDV
genotypes

HDV RNA Determines the level of HDV RNA in the blood Can be useful in the context of antiviral treatment to predict

guantitative treatment response. There is no association between serum
HDV RNA levels and the grade or stage of liver disease

HDV genotyping  Determines the HDV genotype Different HDV genotypes may be associated with distinct
clinical courses

HBsAg Determines the level of HBsAg in the blood HEBsAg is associated with HDV RNA levels. HEsAg clearance

guantitative is associated with HDV eradication and thus HBsAg
monitoring can be useful during antiviral treatment

HBeAg/antirHBe  Determines the presence of the HEeAg and the  About 15-20% of patients with HDV infection test positive

antibody presence of anti-HBe antibodies for HBeAg, which can be associated with HBV replication.
Treatment with HBV polymerase inhibitors might be indicated
if IFN-a treatment is not possible

HBV DNA Determines the level of HEV DNA in the blood Indication for treatment with HBV polymerase inhibitors

guantitative depends on the amount of HBV DMA detectable in the blood

Anti-HCV Determines the presence of the antibodies Up to one third of patients in Europe with HDV infection are

antibody/HCV against HCV and the presence of HCV RNA coinfected with HCV. Screening for HCV should be performed

RNA at least once. HCV RNA is frequently suppressed by
coinfection

Liver biopsy Histological evaluation of and grading or staging Should be performed in all patients with hepatitis D as

of liver disease

noninvasive markers of liver fibrosis are not proven to be
able to accurately predict the stage of liver disease in
patients with HDV infection

Abbreviations: HBsAg, hepatitis B surface antigen; HBe; hepatitis B early antigen; HBeAg, hepatitis B e antigen; HDV, hepatitis D virus.



Virus das hepatites...
De onde eles vem?



Virus Virus isolation
discovery in cell culture First vaccine
| | |
HAV 1973 1975 1979 1985 1989 1991
| |
Experimental Genome
infection of chimpanzees  characterization
Woodchuck i ¢
Antigen First treatment
discavery interferonI ‘X‘ —‘ Woolly monkey
1965 1976 1978 1980 1998
HBV 1970 1979, 1997
Virus First vaccine NRTI freatment
discovery Genome
characterization
First receptor
Non-A, (CD81)
non-B hlepatitis Virus clliscovery A
1975 1989 1995 1998
HCV 1986 1997
First treatment: Infectious
interferon clone
Antigen discovery; Genome L-HDAg production
association with HBV  characterization through RNA edifing
| | |
1977 1986 1996
HDV 1 9|8° 19|94
Virus First treatment:
discovery interferon
Waterbome non-A, Molecular
non-B hepatitis characterization !
| |
1980 1990 1999
HEV 1983 1997
Virus -
discovery

http://dx.doi.org/10.1016/j.jhep.2018.11.010
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HERPESVIRUS

= S&0 uma das principais causas de doencas humanas associadas
a virus.

= Quando a infeccdo acontece € para a vida toda do individuo.

O termo Herpes vem do grego e significa latente, cronico.




HERPESVIRUS

Virus envelopados, com capsideo icosahédrico.

Particula de diametro entre 180-200nm.

Genomas de DNA dupla fita, linear, grandes (até 235kbp)
Sao virus complexos (virions com ~35 proteinas diferentes)

Codificam uma variedade de enzimas envolvidas no metabolismo
e sintese de DNA e no processamento de proteinas.

Os tipos diferem na sequéncia do seu genoma e suas proteinas,
mas sao semelhantes em termos de estrutura do virion e
organizacao genomica.

Replicacao: Nuclear.

Montagem: Nuclear.



HERPESVIRUS

Home Contact

International Committee on Taxonomy of Viruses

VIROLOGY DIVISION - IUMS

The ICTV Taxonomy ICTV Files ICTV Discussions News and Information ICTV Directory

= Order: Herpesvirales (3 Families} < history

Family: Alloherpesviridae (4 Genera) history —_—) PeIXGS e

anfibios

= Family: Herpesviridae (3 Subfamilies)
= Subfamily: Alphaherpesviringe (5 Genera}  history
Genus: HNtovirus (2 Species) history
Genus: Mardivirus {5 Species) history
Genus: Scutavirus {1 Species) history
Genus: Simplexvirus (11 Species) history
Genus: Unassigned (1 Species} history
Genus: Varicellovirus (17 Species) history

= Subfamily: Betaherpesvirinae (4 Genera) history

Genus: Cytomegalovirus (8 Species) history M am |,fe rOS ,
Genus: Muromeqgalovirus (3 Species) history = s .
aves e repteis

Genus: Unassigned (3 Species) history
= Subfamily: Cammaherpesvirinae (4 Genera) history
Genus: Lymphocryptovirus (8 Species) history
Genus: Macavirus (9 Species} history
Genus: Percavirus (3 Species) history

Genus: Rhadinovirus {9 Species) history

Genus: Unassigned (3 Species) history
Genus: Unassigned {1 Species) history

Family: Malacoherpesviridae Genera) history _— B'Valves




HERPESVIRUS

Envelope

Teguments

Icosahedral

nucleocpasid

Herpesvirus

dsDNA


http://www.med.sc.edu:85/lecture/herpes.gif

HERPESVIRUS

Minimum of 11 glycoproteins
gl,gH and gB are conserved
Viral e Entry

envelope | , Egress

« Host evasion

« Cell-to-cell spread

Viral capsid Viral dsDNA genome
DNA genome )
«120-220 kb Tegument proteins
« ~100 transcripts « Host RNA degradation
e 47-71% GC content « Viral gene expression
« Conserved AT-rich » Host evasion

regions (such as OriS) « Host cell activation




HERPESVIRUS

= Organizacao do genoma

Genoma formado por fragmento curtos e longos, orientados em
“‘qualquer” direcao, gerando 4 isébmeros
= Sete blocos de genes conservados.

UL Us
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Viruses 2009, 1(3), 420-440; doi:10.3390/v1030420



HERPESVIRUS

= Ciclo viral

Expressao dos genes precoces imediatos, precoces e tardios

[newly synthesized

nucleic acid]

Time post-infection



HERPESVIRUS

= Ciclo viral

= EXpressao dos genes precoces imediatos, precoces e tardios
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HERPESVIRUS

Trés subfamilias (Patogénicos em humanos):

= Alphaherpesviruses (HSV-1/HHV1; HHV2/HSV-2; VZV/HHV-3)
« Betaherpesviruses (HCMV/HHV-5; HHV-6; HHV-7)
« Gammaherpesviruses (EBV/HHV-4; HHV-8/KSHV)

Estabelecem infeccdes latentes e persistentes apds a infeccao primaria.

A reativacao acontece principalmente em periodos de imunossupressao.

A infeccéo primaria e a reativacdo sao mais graves em individuos
Imunossuprimidos.



INFECTION s

HERPESVIRUS
INFECCAO LATENTE

Laténcia - Estado transcricional e traducional tGnico do virus. O ciclo produtivo
nao funciona mas pode ser ativado a qualquer momento.

(b) Latent infection

reactivation reactivation

TIME (years) -



Herpes simples
(Herpesvirus 1)



Site of Initial Infection

ACUTE
weecrion (D (=)
O,
fmmm \ Cold Sores

Periphery Virgal Shedding
Epithelial Epithelial Cell Death

Cells

LATENCY@ @

Retrograde ].'
Transport |

Anterograde
| Transport

(3) REACTIVATION

LAT gene '/" )
% Trigeminal

viral genome | ,-° Ganglia

Herpes Simplex Encephalitis
Neuronal Cell Death
Multiple Sclerosis

Alzheimer's Disease

Central Nervous System




Decreased synthesis
of proteins required to
maintain latency

https://doi.org/10.1016/j.virol.2018.07.011



Virus Epstein-Barr
(Herpesvirus 4)



Virus Epstein-Barr (EBV)



http://upload.wikimedia.org/wikipedia/commons/0/07/Epstein_Barr_Virus_virions_EM_10.1371_journal.pbio.0030430.g001-L.JPG

Virus Epstein-Barr (EBV)

Receptor: CD21 (linfécitos B e células epiteliais da naso- e
orofaringe)

a EBV genome: latent genes EBER1  eggRe
s o
1

= Mais de 90% da populacdo mundial
esta infectada por este virus.

= E transmitido pela saliva infectando
as células epiteliais de orofaringe e
IlnféCItOS B. Double-stranded DNA episome

= Etiologicamente associado com:
= Mononucleose

= Linfoma de Burkitt,

= Doenca de Hodgkin

= Carcinoma naso-faringeo

‘ Expert Reviews in Molecular Medicine ©2001 Gambridge University Press




Virus Epstein-Barr (EBV)

Os linfécitos B sao semipermissivos para a
replicacao viral. A infeccao pode ser latente ou as
células podem ser estimuladas e, eventualmente,

transformadas pelo virus.

As células epiteliais permitem o ciclo litico completo.




HERPESVIRUS

Table 1| Human herpesviruses

Name

HSV-1
(HHV1)

HSV-2
(HHV?2)

VZV
(HHV3)

EBV
(HHV4)

CMV
(HHVS)

HHV6

HHV7
HHV8

Subfamily Sequence characteristics

B
.

GC content

68%

70%

46%

59%

57%

42%

36%
53%

% coding
79

79
89

68

79

79 (subtype A);
82 (subtype B)

79
83

Cell types infected

Lytic infection

Epithelial cells

Epithelial cells

Epithelial cells

B cells,
epithelial cells

Macrophages,
lymphocytes,
epithelial cells

CD4* T cells

T cells
Lymphocytes

Latent infection

Neurons

Neurons

Neurons

B cells

Macrophages,
lymphocytes,
epithelial cells

Monocytes,
macrophages

Tcells
Lymphocytes

Pathophysiology

Orofacial infections,
encephalitis

Genital and neonatal
infections

Chickenpox, shingles

Infectious
mononucleosis,
lymphoma, carcinoma

Congenitalinfection,
retinitis, hepatitis

Exanthem subitum

Exanthem subitum

Kaposi's sarcoma

CMYV, cytomegalovirus; EBV, Epstein—Barr virus; HHV, human herpesvirus; HSV, herpes simplex virus; VZV, varicella-zoster virus.



EBV

Saliva

Virus Epstein-Barr (EBV)

—+—Epithelium

g

EBNA2,

EBNA3A-EBNA3C,
N EBNA-LP,
1 LMP1and LMP2

Latency llI

DLBCL

EBNA3A-EBNA3C
and EBNALP

Mer cell

Germinal centre B cell

Hodgkin's lymphoma and Burkitt's lymphoma

Plasma cell

PEL

EBNA1, LMP1

and LMP2

Latency Il

/] www

VW
RNAs
wvwv EBER
wvWwVv BART
wvwv BHRF1

<

Saliva




Virus Epstein-Barr (EBV)

b Persistent infection

Lytic
replication

Latency O Latency l/ll Latency lll

Germinal
centre

Epithelium



Virus Epstein-Barr (EBV)

/ EBV DNA

— repllcatlon .
Rta BALF1 | g g

el : s
- 4 - -

— Expression of Ex%f —
immediate ——

ly ,
Z/R promoter early lytic proteins .ear 5 =
activation yiicp lytic proteins > ]

Expression of late Virion packaging Virion release
lytic proteins

https://doi.org/10.3389/fonc.2019.00081



Virus Epstein-Barr (EBV)

EBV

Latency 0 & Lat I
/ Naive B cells w

AIDS-associated B-

Memory
5ol ) oy
EBYV protei A , (Cp/ Wp:
rotetn) Eatemyi EBNA-1, -LP, -2, -3A,
Wp- Lateucy L -3B & -3C, LMP-1, -
il 2A & -2B, EBERS,
atency ’ B ARTS)
BL
(Qp: HL, nasal NK/T
EBNA-1 BL cell lymphomas,
EBERs, (Wp: DLBCL (EBNA-
BARTS) EBNA-1, -LP, 1 & -LP, LMP-1,
-3A,-3B& - -2A & -2B,
3C) EBERs, BARTSs)

(EBV)-encoded small RNAs (EBERS)

https://doi.org/10.3389/fonc.2019.00081



Virus Epstein-Barr (EBV)

Cp Wp

EBERs EBNA-LP EBNA2 BHRF1

Qp

EBNA3

EBNA1

P1 P2

LMP1 LMP2A,B

- 1

A|B|C'

v

BHRF1-1

v

BHRF1-2
BHRF1-3

BARTSs
Cluster 1 Cluster 2
BART 3 BART 18 BART2
BART 4 BART 7
BART 1 BART 8
BART 15 BART 9
BART5 BART 22
BART 16 BART 10
BART 17 BART 11
BART 6 BART 12
BART 19
BART 20
BART 13

BART 14

-




Virus Epstein-Barr (EBV)

= Mononucleose

— — —
-~

Faringite e adenopatias...



DIAGNOSTICO
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“Sindrome da mononucleose”

= Citomegalovirus (segunda causa viral mais importante)
= VZV

= HHV6

= Hepatite Aou B

= Rubéola

= HIV

Diagnostico Laboratorial:

= Sorologia (anticorpos contra proteinas de superficie, anticorpos
Hetero6filos)

= PCR
= Biopsia
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Virus Epstein-Barr (EB
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Virus Epstein-Barr (EBV)

Leucoplasia pilosa




Virus Epstein-Barr (EBV)
Leucoplasia pilosa




Angio-immunoblastic

T-cell lymphoma

Burkitt's lymphoma

Hodgkin’s lymphoma

Non-Hodgkin’s lymp

Leiomyo

HERPESVIRUS

Human tumor associated gammaherpesviruses

\ Gastric carcinoma

homa Nasal T/NK cell lymphoma

sarcoma T/NK cell lymphoma

Breast cancer Nasopharyngeal carcinoma

X-linked lymphoproliferative disorders

A\

Lympho-proliferative disorders

/ N

Post-transplant lymphoproliferative disorders

KSHV — » Kaposi sarcoma

Primary effusion
lymphoma

AIDS-related
lymphoproliferative disorder

AIDS associated lymphoproliferative disorders



Virus Epstein-Barr (EBV)
Carcinoma nasofaringeo

Carcinoma da nasofaringe (NPC):
=  Tumor maligno do epitélio escamoso da nasofaringe.

= A forma mais indiferenciada esta sempre associada
a infeccéo por EBV.

= Copias de EBV podem ser detectadas nas células
malignas de todos os NPC indiferenciados.

= As células malignas expressam EBNA-1 (algumas LMP).

= Linhagens celulares derivadas de NPC produzem
particulas virais infecciosas



EBV: Carcinoma nasofaringeo

whole genome
hypermethylation of
tumour suppressors
or cpG demethylase

activation of DNA
methyltransferases (DNMTs)




Virus Epstein-Barr (EBV)

Other lymphocyte
infection

-

Maso-

pharyngeal
carcinoma

Gastric
carcinoma

B cell infection

Epithelial
cell infection

Lytic replication

I High
I Low

https://doi.org/10.1038/s41579-019-0249-7



Virus Epstein-Barr (EBV)

EBV infection =———= Mechanisms »= Multiple sclerosis

1 Molecular mimicry

2
N

2 B cell transformation

EBV
episome

LMP1 ’/ AN Se— LMP2A

Autoimmunity

3 CNS tropism

O

LMP1 LMP2A O

Lifelong
EBV-infected
B cells 4 Other mechanisms?

e )
4 !
il ~ LS \:
ﬁ- . B LSy
{ i,




Herpesvirus 8
(KSHV)



HERPESVIRUS: KSHV




Obrigado!!!
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