Variola: erradicada, mas nao esquecida

Clarissa Damaso
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SM ALLPOX Porque a histdria da variola e da

KEEP OUT OF THIS HOUSE ~ *~**"*" . C e
e 1 yacina antivariodlica ainda desperta

tanto fascinio?

v Avariola foi um dos grandes males da humanidade

v' E a primeira e Unica doenca humana até hoje erradicada
v" Avacina antivariolica é a primeira vacina da histéria da humanidade

v' Ha muitos mistérios sobre o real “componente” das vacinas antivariélicas antigas

v As relacdes evolutivas das cepas de vacina antivaridlica sdo pouco conhecidas
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Poxviridae

Subfamilia Género

Espécies (virus)

Chordopoxvirinae Orthopoxvirus *

camelpox, ectromelia, raccoonpox,
volepox, monkeypox, variola, cowpox,
vaccinia, horsepox

Laboratério de Biologia Molecular de Virus
Instituto de Biofisica Carlos Chagas Filho -UFRJ




Poxviridae

Subfamilia Género Espécies (virus)

Chordopoxvirinae Orthopoxvirus * camelpox, ectromelia, raccoonpox,
volepox, monkeypox, variola, cowpox,

vaccinia, horsepox

« Mais notdrio: virus da variola» doencga exclusivamente humana

» Mais estudado (protétipo do género): virus vaccinia

» Apresentam antigenicidade cruzada — protegem contra infeccao

por outro Orthopoxvirus.
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Poxviridae

Subfamilia Género Espécies (virus)

Chordopoxvirinae Orthopoxvirus * camelpox, ectromelia, raccoonpox,
volepox, monkeypox, variola, cowpox,
vaccinia, horsepox

Virus vaccinia, virus cowpox e virus horsepox

* SA0 Virus diferentes! (horsepox ';f{ )

* todos tém capacidade de infectar vacas, homens e cavalos, gerando lesdes

similares. Hospedeiro natural: roedores.
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Variola major

day

day'5

* virose pustulo-vesicular de manifestacédo sistémica
» exclusivamente humana, sem reservatorios.

*Taxa de caso-fatalidade ~ 30% (variola major)

* Cepalndia, 1967 40 - 50%
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Variola minor - Alastrim

‘‘‘‘‘

* Menos severa que a infeccdo por variola major
» Taxa de caso-fatalidade < 1%
* Brasil, Africa, Caribe, Florida (EUA)

COC-Fiocruz
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Variola - Primeiros relatos na Histoéria

* China, 300 DC

- Egito, 1100 AC & 3 —

&
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Mamia do Fara6 Ramseés V (morto em

1157 AC). O médico Ko Hung (340 DC) descreve
Lesdes possivelmente decorrentes da +-SOTeS spread all over the body...the
pustules arise all together, and later dry

variola. _ ;
up about the same time...”.
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Variola - Eventos importantes na Histdria até final do século XVIII

710 DC - Variola introduzida no
norte da Africa, Espanha e
Portugal pelo exército arabe

Cruzadas
disseminam a
variola na Europa

700 DC Séculos
11e 12

1555 - variola chega ao
Brasil com escravos Até 1725- > 100 milhdes de
africanos pessoas morreram de variola

1796 — Edward Jenner e
a vacina antivariolica

1520 — Cortéz introduz a variola no
México dizimando os Astecas

1524 — Império Inca
sucumbe a variola

1617 - variola introduzida nos
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1520 — Cortéz introduz a variola no
México dizimando os Astecas

Desenho
Asteca
(século XVI)

Viruses, Plagues, and History: Past, Present and Future,



Variola - Eventos importantes na Histdria até final do século XVIII

710 DC - Variola introduzida no
norte da Africa, Espanha e
Portugal pelo exército arabe

Cruzadas
disseminam a
variola na Europa

700 DC Séculos
11e 12

1555 - variola chega ao
Brasil com escravos Até 1725- > 100 milhdes de
africanos pessoas morreram de variola

1796 — Edward Jenner e
a vacina antivariolica

1520 — Cortéz introduz a variola no
México dizimando os Astecas

1524 — Império Inca
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1617 - variola introduzida nos
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Teoria dos germes, novas vacinas e a descoberta dos virus

transmissdo de doencas
contagiosas

Teoria dos Miasmas sobre a

1892-1898: Ivanosky e Beijerinck:
Descoberta dos virus

infecto-

Koch

Idade Média 1796

Jenner e avacina
antivaridlica

oy fe—

Robert Koch: Estudos com
Anthrax e os Postulados de

Pasteur: Teoria dos
germes (lei da biogénese)

1860

1880

1879 — Pasteur: primeira vacina
de laboratério: atenuacéo de P.
multocida — pasteurelose ou
cOlera aviaria
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1900

e

Salk: primeira vacina contra polio

1884-1886 - Pasteur:
segunda vacina humana
— raiva

1960- Sabin: vacina
oral contra polio

1955 1965

1963- Enders: primeira
vacina contra sarampo

1908- Casagrandi: variola é
causada por virus




Vacinagao Antivariélica — 1796

INOCULATION .

elicome Images
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Vacinagao Antivarioélica - 1796

WELLCOME INSTITUTE LIBRARY, LONDON

Plate 6.9. Accidental cowpox lesions on the hand of Sarah Nelmes (case XVI in Jenner's Inquiry) from
which material was taken for the vaccination of James Phipps in 1796.

WHO
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1798: Primeira vacina na histéria da humanidade

AN

INQUIRY

INTO
THE CAUSES AND EFFECTS
it .
THE VARIOLZE VACCINE,
A DISEASE
DISCOVERED IN SOME OF THE WESTERN COUNTIES OF ENGLAND,

PARTICR CANLY

GLOUCESTERSHIRE,

AND KNOWN 3Y THE NaMSE OF

THE COW POX.

———————————————
BY EDWARD JENNER, M.D. F.R.S. &c.
—_—

— UL NOBIE CRATIVE (FEIS

SENLIBOL BAIE FOTEIY, U0 VARA AC FALNA NOTENER,
LUCRETIVS,

Lomdom ¢
FRINTED, FOR THE AUTHOR,

NY BAMrRON Low, 7 7r BERWICK STRERY, lONO|

AFD 3010 NY LAW, AVEMARIA LANE) AND MUBAAY ASD MIGNLEY, FLUERY STSLNT.

Vaccination B8 |atim vacca (R. Dunning, 1800)

Vaccine, vaccinia virus, COwpox Virus,

lymph

Género Orthopoxvirus » antigenicidade cruzada
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Vacina antivaridlica até 1939;

Virus cowpox = virus vaccinia

Depois de 1939:

Virus cowpox ;!virus vaccinia

* Sequenciamento de genomas

atualmente confirma;

* todas as vacinas antivariolicas da
segunda metade do século XX sédo de

virus vaccinia.
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A STUDY OF THE LESIONS PRODUCED
EXPERIMENTALLY BY COWPOX VIRUS.

A. W. DownIE.

From the Department of Bacteriology, London Hospital and Medical College.
(PraTes XXXIX.-XLIIL.)

THE term ¢ variole vaccine ~ was used by Jenner to designate the
disease of cattle known as cowpox but it is doubtful whether many
of the existing strains of vaccinia have actually been derived from
that disease and some are known to have been derived from small-
pox by passing infective material through monkeys, rabbits or
other animals. Moreover most strains of vaccinia, whatever their
origin, have become stabilised in their virulence and immunological
characters and although the terms vaccinia and cowpox are fre-
quently used synonymously it seems doubtful whether this practice
is justified. In this paper the term * cowpox virus™ is used to
denote strains which have been isolated from the. spontaneous:
disense in cattle or from lesions in man caused by infoction directly
from that source.




Jenner usou virus cowpox e
depois de um tempo as vacinas
antivariodlicas passaram, de
algum modo, a ser virus

vaccinia?

ou

Jenner e outros sempre usaram
virus vaccinia e chamavam virus
cowpox porque obtinham de

lesdes em vacas?

mmm) Mistério #1 de Jenner
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A. W. DownIE.

From the Department of Bacteriology, London Hospital and Medical College.
(PraTes XXXIX.-XLIIL.)

THE term  variole vaccine ~ was used by Jenner to designate the
disease of cattle known as cowpox but it is doubtful whether many
of the existing strains of vaccinia have actually been derived from
that disease and some are known to have been derived from small-
pox by passing infective material through monkeys, rabbits or
other animals. Moreover most strains of vaccinia, whatever their
origin, have become stabilised in their virulence and immunological
characters and although the terms vaccinia and cowpox are fre-
quently used synonymously it seems doubtful whether this practice
is justified. In this paper the term “ cowpox virus”™ is used to
denote strains which have been isolated from the. spontaneous:
disease in cattle or from lesions in man caused by infoction directly
from that source.

 origem desconhecida

» sem hospedeiros naturais??
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Vacinacgao antivariolica — século XIX

Vacina Jenneriana ou humanizada Vacina animal

WHO
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Vacinacgao antivariolica — século XIX

Vacina Jenneriana ou humanizada

~ - Luigi a(‘:cof
Milan;1800
:

* De CarroJ. Histoire de la vaccination en Turquie, en Gréce, et aux indes orientales, 1804.
¢ Sacco L. Osservazioni pratiche sull’ uso del vajuolo vaccino: come preservativo del vajuolo umano, 1801.

e Calcagni F. A letter on the inoculation of the vaccina, practised in Sicily: addressed to her Excellency Madam D
Laboratério de Biologia Molecular de Virus Stefania Statella, 1807.
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Vacinacéao antivariélica — século XIX

Vacina Jenneriana ou humanizada

La Corufia
1803

San Francisco Nuevo México

y Arizona

San Diego

A Filipimas

WHO Guatemala G gl
Cartagena ; !
Medellin -
Quito B Expedicién conjunta
- B Expedicion Salvany
B Expedicion Balmis !
# L Paz I Expedicién Francisco Pastor

Real Expedi¢ao Filantropica da Vacina I Expedicién Gutierrez Robredo f
(1803-1813) '| . Expedicion Grajales y Bolafio

B Expediciones ulteriores

[ Santiago

| A La Corufia

Francisco Xavier Balmis ?I'
Patrocinio: Rei Carlos IV \ /
\

~
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Vacinagéao antivariolica — século XIX

Vacina animal
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Smallpox-endemic
countries

WHO
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Organizacao Mundial da Saude

Programa de Erradicacdo da Variola (1968 — 1978)

WHO

X 3 '
2 ! 3 \
i "‘ \ ; E
REPUBLIQUE DE COTE DIVOIRE
+ MINISTERE DE LA SANTE PUBLIQUE WHO
€1 DE LA POPULATION i
PLAN NATIONAL ‘

I]ERM]IEMIUN I]E LA VARIULE

L'Action entreprise contre la variole se pous
La Cote dlvoue déclarée Zone dendémicité les
Autorités Sanit: tiquer
selon opportuni

LA VACCINATION
&; EST OBLIGATOIRE

Sl ey
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Acervo Casa de Oswaldo Cruz / Fiocruz

Variola no Brasil

1878 - >1000 pessoas por dia
morreram no Ceara

1555 - variola chega ao Brasil
com o trabalho escravo 1887 - taxa de caso-fatalidade

alcanca 47% no Rio de Janeiro
1804 - Vacina ) : -
Jenneriana 1846} - - Instituto 1887 — vacina animal francesa
Vacinico do Império é trazida para o Rio de Janeiro
1500 1800 1850 1900 1950
1811 - Junta

1930 em diante — Alastrim é
responsavel pela maior
parte dos casos de variola

Vacinica da Corte

1904 - Oswaldo Cruz e alLeida
Vacinacdo Obrigatoria: Revolta da Vacina

Revolta da vacina
Rio de Janeiro i

]
1904 L‘.ﬂ.'@
R o1




Vacina antivariolica no Brasil no século XX

1887 - Vacina animal (cepa Beaugency)* trazida
do Instituto de Vacina Animal em Paris para o
Rio de Janeiro pelo Barédo de Pedro Affonso

1894 — producao de vacina animal
no Instituto Vacinico Municipal, RJ

1850 1950

1920- Instituto Vacinico
Municipal € incorporado ao
Instituto Oswaldo Cruz, RJ

10, Sanofi Pasteur Archives [Connaught Campus]

1971 - Ultimo caso de variola no
Brasil — Rio de Janeiro, RJ

*J. A. Espmark to D. A. Henderson, correspondence on March 31, 1969, file 88-001-

1975 - fim das campanhas de
vacinacao contra variola.




WORLD HEAUH

1977 - Ultimo caso natural de variola no THE MAGAZINE OF THE WORLD HEALTH ORGANIZATION - MAY 1980

mundo (Somalia)

« 1978 — Ultimo caso de variola no mundo

(escape de Laboratorio na Inglaterra)

1980 — OMS declara a erradicacao da

variola
* Vacinacao suspensa no mundo

» estoques de virus da variola guardados
em NB4 no CDC, USA e Instituto Vector,

RUssia.

WHO
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Variola : Cenario pés-erradicacao

simbolo de poder — receio de Bioterrorismo
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Variola : Cenario pds-erradicacao
Situacéao dos estoques de virus da variola

1980- OMS declara a variola
erradicada no mundo

Estoques de virus da variola sao
destruidos ou recolhidos para o
CDC (EUA) ou Instituto Vector (ex-
USSR, atual Russia)

2001 - Ataque com Anthrax
nos EUA

1986 - Assembleia Mundial da

Saltde — destruicdo de todos 1999 — Comité Assessor da
os estoques de virus da OMS para pesquisa com virus
variola, mas ndo ha acordo da variola (ACVVR *).

guanto a data.

Aprovacgéo e controle das
pesquisas

* WHO Advisory Committee for Variola Virus Research



Variola : Cenario pés-erradicacéao

* Medo e Alerta para Bioterrorismo

« 22 casos de anthrax ap6s 11 de setembro, 2001

— 5 mortes

« Varios paises e a OMS mantém estoques da vacina

antivariolica.

« O Brasil ndo tem estoques de vacina antivaridlica
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Variola : Cenario pés-erradicacao

» Estudos basicos da biologia dos Orthopoxvirus; estudos da interacéo virus-célula
* virus vaccinia — ferramenta como vetor de expressao;

» Surtos de doencas causadas por outros Orthopoxvirus no mundo, por exemplo, virus

Cantagalo no Brasil

Damaso, 2018 The Lancet Infectious Diseases

Virus Cantagalo (CTGV)

(Damaso et al., 2000) ‘;}hﬁi—g"
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Virus monkeypox: Africa

) .
70/
S B it
7 // Abicao Republic
/ o
/’/l.lll.......
= e llllll.........

Dnmocm: llll........
the Congo

Country reporting human monkeyp
Z%// Country reporting monkeypox in animals

Not applicable

et source: Ward Heath Organizarion = e
Faquest 0 RTMO9011_011 R T S S s

- 315 casos (ate 27 setembro, 2018)

- 85% abaixo de 40 anos

- 7 mortes

- 3 casos importados no Reino Unido (setembro 2018)
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Nigerian States Reporting
Suspected Monkeypox Cases

| Ekiti State
Ogun State

| Lagos State
Balaysa State
| Cross River State
Rivers State

- Akwa Ibom State




Vacina antivaridlica Brasileira: virus vaccinia cepa 10C

* Quais sao suas caracteristicas bioldégicas?
« E aviruléncia da cepa IOC?

* Inducao de resposta imunoldgica?

» Confere protecao contra desafio letal?

* O gue sabemos sobre sua diversidade genética?




Populagbes virais nos organismos

Mix de genomas distintos, mas muito semelhantes

» Quasispecies




Diversidade das cepas vacinais de virus vaccinia

dsDNA linear de ~190 kb

~90 kb
ITR [ \ ITR
5 ( Va\rf’avel ] Conservada [ Varié%l J 3’

Sitio de quebras, recombinacdes,

delecdbes, transversodes e duplicacbes

entre genomas de vaccinia.

Muitos eventos de recombinacao

Controle de expressao génica e estrutura virais

Evasdo/modulac&o da resposta do hospedeiro <)
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Phylogenetic analysis

Vaccinia

cL-3
ACAM2000
DPP15
DPP20
4 VACV-DUKE American/Dryvax cluster
99| —— vAcvar37
100 DPP13
DPP17
94| —— DPP21

5 —100: 10C-B141
99

I0C-B388 new cluster
99 | CTGV
100- SERRO2

HSPV

MVA
100 CVA
100 100 TKT4

L TKT3
VACV-COP
RPXV

IHDW1

100 VACV LIST107
87) 95 LC16m8

VACV-WR
TT9
100; TP5

Eurasian cluster

CPXVgri
100— VARY BRZ66

' VARV BSHT5

cMLV

TATV
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cL-3
ACAM2000
DPP15
DPP20
4 VACV-DUKE American/Dryvax cluster

99| —— vAcvar37
100 DPP13
DPP17
DPP21

—100: 10C-B141

I0C-B388 new cluster
99 i CTGV
100- SERRO2

O novo clado com os virus

brasileiros é um grupo irmao

do clado Americano/Dryvax

' Cepa fabricada pela
. [Wyeth Pharmaceuticals

Origem: NYCBH (?)

HSPV

o NDC
Smallpox Vaccine
Dried. C“!-ymﬂl Type
Dryvax
DY Sroox vacone

4

e e e e e e

100 CVA

100 1001 TKT4

L TKT3

VACV-COP
RPXV

IHDW1

100 VACV LIST107

Eurasian cluster

87| 95 LC16m8
VACV-WR
TT9
100; TP5

'TP3
CPXVgri

100

10— VARV BRZ66
———— VARV BSH75

1001 CMLV
99 TATV

(_;-AL Viwrp
> <}
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IOC e CTGV tém um
) CL-3
ancestral mais recente em ACAM2000

comum: DPP15
DPP20

4 VACV-DUKE American/Dryvax cluster

» CTGV é um escape da 99| ——— vAcv3r37
100 DPP13

vacina DPP17
94 —  DPP21

HSPV

100 I0C-B141

99 o ) lI0C-B388 new cluster
jCTGV

100~ SERRO2

MVA
100 CVA
L 1007 TKT4
L TKT3
VACV-COP
RPXV

IHDW1 Eurasian cluster

100 VACV LIST107
87) 95 LC16m8

VACV-WR
TT9

100; TP5

100 'TP3
CPXVgri

100——— VARV BRZ66
' VARV BSHT5

cMLV

100
" TATV

(_;J‘-.L Viwrp
¥ <}
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* Ovirus horsepox (HSPV) pertence ao

novo clado
CL-3

, : : o ACAM2000
+ Estarelacionado a uma vacina antivariolica § DPP15
_ DPP20 _
antiga ancestral do I0C i VACV-DUKE American/Dryvax cluster
99| | VACV3737
100 DPP13

* Hipotese: DPP17
94| —— DPP21

vacina antiga = amostra importada HSPV
. 100 I0C-B141
da Franca para o RJ em 1887 (cepa ® { ) e new cluster

100- SERRO2

Beaugency) MVA

100 CVA

100 100r TKT4

L TKT3
VACV-COP
RPXV

IHDW1 Eurasian cluster
100 VACV LIST107
87| 95 LC16m8

VACV-WR
TT9

100; TPS

'TP3
CPXVgri

100

100——— VARV BRZ66
' VARV BSHT5

100 _! CMLV
99 TATV

Medaglia et al., 2015 o=




Com a descoberta desse novo clado ... mais questionamentos....

O Porque o virus horsepox esta dentro da arvore filogenética de virus vaccinia?

0 Se IOC veio da cepa francesa Beaugency em 1887 (n&o ha relatos de
introducéo de outra cepa no Brasil), entdo a cepa Beaugency era um virus

vaccinia? Ou horsepox?

O O virus horsepox foi usado como vacina?



Como reconciliamos os achados genéticos/filogenéticos?

O Porque o virus horsepox esta dentro da arvore filogenética de virus vaccinia?

0 Se IOC veio da cepa francesa Beaugency em 1887 (n&o ha relatos de
introducéo de outra cepa no Brasil), entdo a cepa Beaugency era um virus

vaccinia? Ou horsepox?

O O virus horsepox foi usado como vacina?

» Investigacgao historica...



JournaL ofF VirRoLoGY, Sept. 2006, p. 9244-9258 Vol. 80, No. 18
0022-538X/06/508.00+0  doi:10.1128/IV1.00945-06
Copyright © 2006, American Society for Microbiology. All Rights Reserved.

Genome of Horsepox Virus

E. R. Tulman."** G. Delhon,"*> C. L. Afonso,"® Z. Lu,' L. Zsak,' N. T. Sa_ndybzu‘:v,?
U. Z. Kerembekova,” V. L. Zaitsev,” G. F. Kutish,">® and D. L. Rock'*

phenotype. They also indicated that while closely related to known VACV-like viruses, HSPV contains addi-

tional, potentially ancestral sequences absent in other VACV-like viruses. '

CMLY MY6
{ o CMLYVY CMS
| Vaccinia ‘ VARV GAR
lineage HAPY
g - VARV IND
* VARV BAN

CPXV BRI

NATURAL HORSE POX SIMULATING APHTHOUS STOMATITIS (PEUCH)

ECTVMOS

History and pathology of vaccination. Crookshank, EM (1889) —_— MPXV Wét

0.005 MPXV U3%

FIG. 2. Phylogenetic analysis of HSPV central genomic regions.
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Vacinacéo Antivariodlica

t & 1
come under my infpection, one only excepted, and

AN

INQUIRY

INTO
THE CAUSES AND EFFECTS
or 3
THE VARIOLAE VACCIN.E,
A DISEASE
DISCOVERED IN SOME OF THE WESTEAN COUNTIES OF ENGLAND,

FANTICE CANLY

GLOUCESTERSHIRE,

AND KNOWN 3Y THE NAME OF

THE COW POX.

BY EDWARD JENNER, M.D. F.R.S. &e.

— WVID NOME CRATIVE (PUIS
SENLIATE BAIE POTEIY, 4UO0 VEARA AC FALWA NOTENES,
LUCRETIUS,

Lomdon ¢
FRINTED, FOR THE AUTHOR,

NY AAMPSON LOW, A7 7, BIAWICK NTRERT, LONO!

AFD SOLD SY LAW, AVEMARIA LANE) AND MUBAAY ASD MIGNLEY, FLERY STSRNT.
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in this cafe a very few appeared on the arms: they
were very minute, of a vivid red colour, and foon
died away without advancing to maturation; fo that
I cannot determine whether they had any connetion
with the preceding fymptoms.

?” Morbid matter of various kinds, when abforbed
into the fyftem, may produce effe@s in fome degree

extremely ﬁngular is, that the perfon who has been
thus affeéted is for ever after fecure. fmm the infec-
tion of the Small Pox; 2 neither expofuxc to the

variolous ‘effluvia, nor the infertion of the matter
into the fkin, producing this diftemper.

fimilar; but what renders the Cow-pox virus fo

Evr 3

In fupport of fo extraordinary a fa&, I fhall lay
before my Reader a great number of inftances *.

* Tt is neceffary to obferve, that puftulous fores frequently appear (pontancoully
on the nipples of Cows, and inflances have occurred, though very rarely, of the
hands of the fervants employed in milking being affeéted with fores in confequence,
and even of their fecling an indifpofition from sbforption. Thefe puftules are
of a much milder nature than thofe which arife from that contagion which con-
Ritutes the true Cow Pox. They are always free from the bluith or livid tint fo
onfpicuous in the puftules in that difeafe, No eryfipelas attends them, nor do they
thew any phagedeaic difpolition as in the other cafe, but quickly terminate in a feab

xmmmwuuummm  delufive.

homem.

..Entdo a doenca progride a partir do cavalo

para os tetos das vacas, e da vaca para 0O




Equination
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In 1803, Sacco wrote from north Italy that he had successfully
used material from the hands of a groom who had ‘ taken’ horse-pox;
also Lafont in Saloniki supported Jenner by similar observations
(reported by de Carro).

In 1813, Jenner received horse-pox lymph, which he called ‘ equine,’
from a ‘ veterinary surgeon’ named Melon, and used it with success.

In 1817, Jenner reported a series of transferences during 8 months
to several persons starting from the horse in this order; horse, man
(Allen), two or three cows, man (Cole), man (Powell), man (Rudder),
man (Martin), woman ; and added that these persons all proved to

be protected.

A concise history of small-pox and vaccination in Europe.
Edwardes, E.J. (1902)

Vacina antivariolica de Jenner:

Virus cowpox ?

X Vaccination; its natural history and pathology.
Copeman, SM (1899)

virus vaccinia ?2?

X ‘ Mistério # 3 de Jenner

virus horsepox ??



Como reconciliamos os achados genéticos/filogenéticos?

O Porque o virus horsepox esta dentro da arvore filogenética de virus vaccinia?

0 Se IOC veio da cepa francesa Beaugency em 1887 (n&o ha relatos de
introducéo de outra cepa no Brasil), entdo a cepa Beaugency era um virus

vaccinia? Ou horsepox?

O O virus horsepox foi usado como vacina?

» Investigacgao historica...

» Porque horsepox esta dentro do clado com IOC?

» Quem é essa cepa Beaugency ???



England, UK (1856)

Dryvax (1944)

NYCBH, New York City, NY,
USA (1871)

Practical Institute for Animal Vaccine, Cuba (1868)

Damaso, CR (2018).

France

Belgium, Germany, Switzerland,
and other European countries

The Beaugency
lymph (1866)

Sy
LR
Horse-pox (1860-90)

West Africa

Rio de Janeiro, Brazil (1887)
10C (1920)

Revisiting Jenner's mysteries, the role of the Beaugency lymph in the
evolutionary path of ancient smallpox vaccines.
The Lancet Infectious Diseases - Published online August 18, 2017
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Licoes:

» Seéculo 19: muita experimentacdo e misturas para produzir vacinas

antivariolicas:

# grande diversidade de genomas de virus vaccinia

# forte impacto na evolucao viral.

> A cepa Beaugency provavelmente era virus vaccinia ou mesmao Vvirus

horsepox, mas certamente ndo era um caso nhatural de virus cowpox.

» O virus horsepox foi usado como vacina?



The Mulford vaccine strain, 1902

H. K. Mulford Company, Glenolden, Pennsylvania

Purchased by Sharp & Dohme Corp in 1929.

Mulford’s Vaccine Laboratories

- 7 Located at Glenolden Farms, Delaware County, Pa., are under
complete bacteriologic control, and are acknowledged to be the

s mostmodern and scientific in existence.

- s 8

Vial da vacina Mulford, 1902
Schrick et al., 2018

Awarded the Grand Prizes
8t. Lonis Exposition
for Pharmaceuticals,
Antitoxins, tive
Sera and Vaccines.

HIGHEST AWARDS
WHEREVER EXHIBITED

H. K. MULFORD CO. oo
CHEMISTS b,
PHILADELPHIA

New York  San Francisco
Chicago New Orleans
St. Louis Toronto Mulford’s Vaecine Laboratories v

In collaboration with:

Andreas Nitsche — Robert Koch Institute, Berlin

José Esparza - Institute of Human Virology,
University of Maryland School of Medicine,
Baltimore



The Mulford vaccine strain, 1902:

Primeira evidéncia cientifica de que o virus horsepox foi utilizado como vacina

antivariolica

Mulford strain: core region has 99.7% identity to Horsepox virus
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An Early American Smallpox Vaccine Based on Horsepox

Schrick etal N ENGL) MED 377,15 NEJM.ORG OCTOBER 12, 2017




Conclusdes:

» Século 19: muita experimentacdo e misturas para produzir vacinas

antivariolicas:

‘ grande diversidade de genomas de virus vaccinia

# forte impacto na evolucao viral.

» A cepa Beaugency provavelmente era virus vaccinia ou mesmo virus

horsepox, mas certamente nao era um caso natural de virus cowpox.

» Jenner e outros dos séculos 18 e 19 usaram :

virus cowpox ? ’I virus vaccinia? virus horsepox? |‘=5
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