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Figure 1.1. The geographical distribution of the disease worldwide in 2010.

Bl High (prevalence >=50%) P 1:5&
[ Moderate (prevalence >=10% to <50%) If#?
[ Low (prevalence <10%)

[ Countries requiring evaluation of schistosomiasis status in order
to verify if interruption of transmission has been achieved
[ Mon-endemic countries

[ Mot applicable

_ 240milhdesde pessoasnfectadasno mundoe 800milhdes emriscode (Steinmann et al.,
2000).

_3.3milhdes de perdasem DALYs (disabiligdjusted life years) (DAL¥stimadoem 2010
(Hotezet al., 2014 Weerakoonet al., 2015
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Problema das estrategias de controle

* Devido aos constantes casos de reinfeccOeq hacessidade de repetidos tratamentos

* Existe gpossibilidadedo surgimento de cepagsistentes ao PZ® nao ha outras drogas
disponiveis para o tratamento.

* Dificuldade de tratar criancasauséncia de formulacao pediatrica do PZQ

* Dificuldade de diagnosticar individuos com carga parasitaria baikaéncia de teste
mais sensivel de facil execucdo em larga escala



Problema das estrategias de controle

Figere T Number of people treated for schistesomiasis and reported coverage of treatment, worldwide, 20062014
figore 1 Nombre de personnes traitées contre L schistosomiase et couverture dédarée pour le traitement dans le monde, de 2006
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* Aproximadamente 20% de cobertura do tratamento devido a disponibilidade de Pz



Solucao- Desenvolvimento de uma vacina contra a
esquistossomose

Efeito da vacinacéo contra a esquistossomose utilizando vacina que confere
protecao parcial:

l

Induz memaria imunologica
Reduzo numero de vermes adultos, logo reduz o numero
de ovos e a morbidade ddoenca.

|

Diminui a taxa de transmissao

Lo

Consequentemente diminui o numero de individuos infectados



Efeito daassociacéo vacinacamntra a esquistossomose
guimioterapia:

Vacina + Tratamento

Induz memdria imunoldgica| | Reducdo no nimero de tratamentos

repetidos a0 longo da vida do individto. coue0 "2

'\ quantidade de
droga necessar
para a estratégi
de controle.

Ativa resposta imunologica dp| Maior eficiéncia do PZQ, mesmo que
individuo. em menores doses

l

Diminui a taxa ddransmissao e morbidade

Lo

Consequentemente diminui o nimero de individuos infectados
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O que ha em teste clinico

Example: "Heart attack” AND "Los Angeles”

ClinicalTrials.gov Search for studies: Search
A SEWiCE Df the U.S. National InStitutES 0' Health Advanced Search He|p Studies b\l' Topic G|Ussaw
Find Studies About Clinical Studies Submit Studies Resources About This Site
Home > Find Studies > Search Results Text Size «

8 studies found for. schistosomiasis vaccine
Modify this search | How to Use Search Results

List By Topic On Map Search Details
+ Show Display Options 7 Download A Subscribe to RSS

Include only open studies | Exclude studies with Unknown status

Rank Status Study

1 Unknown T Efficacy of Vaccine Sh28GST in Association With Praziquantel (PZQ) for Prevention of Clinical Recurrences of
Schistosoma Haematobium Pathology
Conditions: Urinary Schistosomiasis; S. Haematobium Infection

Interventions: Biological: Bilhvax vaccine (Sh28GST); Biological: placebo

2 Unknown T Study to Evaluate the Safety of the Vaccine Prepared sm14 Against Schistosomiasis
Condition: Schistosomiasis

Intervention: Biological: sm14 antigen plus adjuvant GLA

3 Completed Clinical Trial of Bilhvax,a Vaccine Candidate Against Schistosomiasis
Conditions: Schistosomiasis; Bilharziasis, Urinary Schistosomiasis
Intervention: Biological: rSh28GST

4 Recruiting A Phase | Study of the Safety, Reactogenicity, and Immunogenicity of Sm-TSP-2/Alhydrogel® With or Without
GLA-AF for Intestinal Schistosomiasis in Healthy Adults
Condition: Schistosomiasis

Interventions: Biological: Sm-TSP-2/Alhydrogel/GLA-AF.  Other: Flacebo; Biological: Sm-TSP-2/Alhydrogel




Sml4

Table 1.
Protection level induced by C57BL/6 mice immunization with rSm14 in the presence of different adjuvant
formulations

Treatment Mumber of worm recovered Level of protection® (%)
PBS 16.5 + 2.82
PBES + IL-12 15.2+2.48
PBS + CFA/IFA 144+336
PBS + Al(OH); 13.9+2.99
MBP 18.0 £ 4.30
rsmi4 123+ 252 2500
LrSmid +1L-12 8.8+274 42.2¢ ]
rSm14 + CFA/IFA 10.8 £ 2.81 25.0¢
Table 2. Protection of Swiss mice against experimental infection Smid + AOHR + IL-12 152+ 270
with 100 §. marsoni cercariae by vaccination with Smi4 or SE in = Al :33 :_' :
the presence or absence of Freund's complete adjuvant (FCA) rSm14 + Al{OH); 15.8 £ 3.87
No.of Worm burden 8 Mean of two experiments.
Exp. G i + 5EM % ction
P roup mice prote & Comparedwith PBS vaccinated group.
7 PBS 12 2452071 -
Smid 149 9.9 + (.59 29.6% ¢ Comparedwith PBS + IL-12 vaccinated group.
rSmld+FCA 20 12.1 * 0.57 50.6* ]
CP 22 27.7 = 0,53 0 4 Comparedwith PBS + CFA/IFA vaccinated group.
CP+FCA 22 284 =053 1]
B PBS 8 28.0 £ 0,66 —
rSm14 14 13.6 + 0.48 51.4* Table 2.
rSmld+FCA 10 9.6 = 0.48 65.7* | Role of endogenous IFN-y and TNF-a in protective immunity induced by rSm14 plus rlL-12 vaccination
SE 1] 13.1 = 0.47 LERA
SE+FCA 21 T8 £ 046 T2 Treatment Number of worm recovered Level of protection® (%)
£l PBS L] 26,8 = 0,76 - THFR-p55 KO
rSml4 12 8606 6794 £
PBS +IL-12 93x25
TSmIdTFLA T TOT 053 6L ] Smit+IL12 | 11226 .
SETFLA TT IT.6 * 058 6.7 ramis = ik £
FCA 10 25.9 = D88 34
10 PBS 7 280 = 0.77 = IFN-y KO
rSmild 9 125 + 0.66 353+ PBS +IL-12 8217
rSmld+FCA 9 10,1 = 0.64 64.0* | Smid+1L-12 95+25 0
FCA 10 73.0 = 0.57 178 :
& Mean of two experiments.
CP, bacteriophage TV capsid protein.
*P o< 005,

Tendler et al.,1996 Fonseca et al., 2004



Sml4-Resultado fase |

Tabie 2
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Anti-TSP-1

Anti-TSP-1

Sm-TSP-2-EC2
Jiaetal., 2014

Anti-TSP-2

Anti-TSP-2
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Table 1 Parasitologic data and antibody titers of mice that were vaccinated with adjuvanted recombinant TSP-1, TSP-2, thioredoxin or PES and were

& djuvanted Antibedy endpoint  Adult worms, Adult worms Mean * SE (% Adult worms Median (% reduction) P Liver eggs Mean % SE (%

Immunegen titers range reduction) value reduction)

Trial 1

Control Ig 1:400 22-53 7.4 13 37.5 25,560 + 5,425

(PBS) IgG1  1:400

n =% IgG2a 1:200

[TSP-1 Ig 1:3,200,000 1-48 22,2+ 4 22 13,775 + 3,150
IgG1  1:1,600,000 (38%) (41%) (53%)

o= 10 IoG2a 1.ann oon E=0011

[TSP-2 Ig 1:3,200,000 1-28 145+ 4 13.0 5,726 + 3,252
IgG1  1:1,600,000 (61%) (65%) (67%)

In = % IgG2a 1:400.000 P =0.001

I rﬂl 4

Control Ig 1:3,200,000 68-91 7.8 3 71 36,983 + 3,232

(thicredoxin) IgG1l  1:1,600,000

In = & IgG2a 1:400,000

[TSP-1 Ig 1:3,200,000 37-6%9 3.2+ 4 51 18,383 * 3,255
IgG1  1:1,600,000 (29%) (28%) (50%)

=10 IgG2a 1: 200 000 £ =000

TSP-2 Ig 1:3,200,000 O-&0 4.4 %27 38 14,420 * 2,625
IgG1  1:3,200,000 (53%) [46%) {61%)

In = 10 IgG2a 1:1,600,000 P < 0.0001

Statistical analyses were performed using non-parametric Mann-Whitney U-tests on median values, "n" refers to the number of mice per group [from a tetal of 10) that survived the tria
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Diferencial da solucao

Grande disponibilidade de informacao gerada pelo projeto gendr@ascriptomae
proteomade Schistosoma

Maior conhecimento sobre a biologia do parasito, seus mecanismos de evasao imunologica
identificac&o de proteinas envolvidas na evaséao imunologica e sobrevivéncia do parasito.

Disponibilidade de ferramentas que permitem caracterizacao funcional de antigenos

Maior conhecimento sobre mecanismos de acédo de adjuvantes e tipos de resposta induzida
pelos mesmos.

Disponibilidade de ferramentas para estudo de mecanismos de protecao.



-omics
Genomics

Transcriptomics

Proteomics

Glycomics

Epigenomics

Degradomics
Small RNAomics

Immunomics

Kinomics

Exosomics

Species
S. japonicum

S. mansoni

S. haematobium
S. japonicum

S. mansoni
S. haematobium
S. japonicum

S. mansoni

S. haematobium
S. japonicum
S. mansoni

S. japonicum
S. mansoni

S. haematobium
S. japonicum
S. japonicum

S. mansoni

S. japonicum
S. mansoni
S. haematobium

S. japonicum

S. mansoni

S. haematobium
S. japonicum

S. mansoni

Selected Gomicsostudies on Schistosoma mansoni, Schistosoma japonicum and Schistosoma haematobium.
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Quem é a Populacao Alvo para uma vacina contra a esquistossomose?

Moradores de areas endémicas: —
tratamento e Background genético
sensibilizacdo materno-fetal BALBI/c
Eloi-Santos et al., 1989; Joseph et al., 2004; Watanabe et al., 2004

Walter et al., 2006

N /




Anti-Sm29 serum Serum from naive mice

Male

Sm29

>

c Groups 2 Cytokine profile in Maleworms Female Total worms Mean  Intestinal eggs Mean Ntmzber of granulomas/liver tissue |.Lm:
splenocytes (pg/ml) Mean=5D worms Mean  =5D (% protection)  =5D (%ereduction) 107 Mean=SD (% reduction)
Lung =D
stage PBS+CFATFA 114 7830 282+81 20464 57.7£122 16110337552 6.74=13
IFN-y 312451
TNF- 136242
]
Anti-Sm29 serum Serum from naive mice IL-10 313231
v rSm29+CFATFA IL-4 73846 14.6=1.7 15147 207:53% (31%) 644043644 25 3310 65 (30%)
(60%)
Male IFN-y ?538.3:44.6
TNF- 426322315
o
E IL-10 425220227
This Table shows one experiment representative of two independent trials with similar results
Female :I:Statisticall}' significant compared to the control group (p=0.03)
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Protocolo de imunizacéo de camundongos Balb-c primo-infectados com a
Sm29 recombinante

0 45 50 65 80 95

I I I

la 2a 3a
Infeccdo com Tratamento com  Imunizacdes
30 cercérias  praziquantel (25ug/animali s.c.)

Desafio com
100 cercarias

145

Perfusao

P 3

PBS + CFA/IFA
Sm29r + CFA/IFA




Nivel de protecao induzido pela rSm29 em camundongos Balb-c primo-
infectados
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Titulo dos anticorpos especificos para a Sm29

Sm29 IT Sm29
fo[€} I9G
Titulo (1:655.360) (1:163.840)
lgG1 lgG1
dos (1:655.360) (1:1.310.720)
lgG2a lgG2a
Anticorpos (1:40.960) (1:40.960)
IgE IgE
(1:320) (>1:1.280)
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imunoprotedmica

vacinologiareversa

|dentificacdo de novos antigenos
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1. 9
2. %II
3. conhecida
4. I
5. Sm22.6

\ 6. Desconhecida
7. Desconhecida

Obtencgao de sequéncias de
proteinas transmembrana
hipotéticas do S. mansoni

em banco de dados

Selegao de epitopos
promiscuos através

Sintese dos epitopos
selecionados

de analise in silico

Novo ensaio vacinal de
camundongos com os epitopos
selecionados através da analise

de proliferagao CD4

Selegao dos epitopos que
induziram proliferagao de
Linfécitos TCD4 in vitro
em ensaio vacinal de
camundongos
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Equipe capacitada

TrabalhosPublicadogpor Pesquisadores
Brasileirosnotema:" Vacinaparaa
Esquistossomoseentre osanosde 20102016

TrabalhosPublicadosno Tema" Vacinapara
Esquistossomoseentre osanosde 20102016

17,2%

42,4% 57,6%

m Brasil ® FIOCRUZ

®m Resto do mundo m Outros Centros de

Pesquisa e Universidades

82,8%

Resto do mundo = Australia, Canad4a, China, Egito,
Espanha, EUA, Holanda, UK e Venezuela.

Muitos trabalhos con®.japonicume S.haematobium

Os artigos envolvem:

identificacdo, caracterizacdo e producéo de antigenos vacinais;
Testes de diferentes formulagfes vacinais e estratégias de
imunizacao

Determinacéo do perfil imunologico associado a resisténcia.



Sub eixos de pesquisa:

|dentificacdo e caracterizacdo funcional de antigenos.

Testes preclinicos em diferentes laboratorios

Analise da resposta dos individuos moradores de areas endémicas aos antige
candidatos.

Descricdo de mecanismos imunoldgicos associado a protegdsca por
correlatos de imunizacéo.

Testes de diferentes estratégias e formulacdes vacinais.

Desenvolvimento de testes toxicidade de antigenos in vitro.

Modelos experimentais para avaliar associacao de quimioterapia e vaciracao
ensaio préclinico.
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