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Schistosomes: Life cycle Urogenital Schistosomiasis

* Eggs provoke granulomatous inflammation that leads to small
fibrotic nodules known as “sandy patches”, ulceration, and
pseudopolyposis of the vesical and ureteral walls. Urinary
granulomas.
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The most neglected schistosome among schistosomes

Table 1. Number of citations in PubMed over the last five years, 2008-2012.

Number of PubMed

Approximate Number of Citations over the Last PubMed Citations per
Parasite Species Human Cases Five Years® Millions of Human Cases References
Schistosoma faponicum 1 millian 644 B Steinmann et al. 2006 [1]
Schistosoma mansoni 54 million® 1,371 25 Van der Werf et al. 2003 [3]
Schistosoma haematobium 112 million® 342 3 Van der Werf et al. 2003 [3]
b Search ﬁﬂuﬁﬁ;ﬂﬂﬂw 14, 2012 PJ Brindley and PJ Hotez, PLoS NTDs 2013

& -."1-

1. Group 1 carcinogen responsible for a unique
squamous cell carcinoma of the bladder

2. Female Genital Schistosomiasis (FGS) -
Infertility ?

3. FGS: 3 —4 times increased risk in acquiring HIV
infection

PJ Hotez et al., PLoS NTDs 2013




The neglected schistosome

- Absence of available animal models of urogenital schistosomiasis

- Absence of (1) in vitro culture methodologies for developmental stages and
(2) Functional Genomic toolkit to address basic biological questions

- In 2012 Schistosoma haematobium got into the postgenomic era with
S. mansoni and S. japonicum (in 2009)

The Schistosoma japonicum genome
reveals features of host-parasite interplay

The Schistasoma japoaicum Gemome Sequencing wvd Functioeal Aralyss Corsortium'

The genome of the blood fluke Schistosoma

mansoni nature |
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In vitro culture of Schistosoma haematobium developmental stages

Eggs isolated from liver of mfected hamsters _

Rinaldi et al., PLoS NTDs 2011




In vitro culture of Schistosoma haematobium developmental stages

Adults obtained by portal
perfusion from infected
hamsters

Cercariae obtained by
shedding infected
Bulinus truncatus
shails

Schistosomules
obtained by mechanical
transformation of
cercariae

Rinaldi et al., PLoS NTDs 2011



Animal models of urogenital Schistosomiasis

Urothelial dysplasia and inflammation induced by Schistosoma
haematobium total antigen instillation in mice normal urothelium
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Carcinogenic potential of S. haematobium eggs

Tumour-like phenotypes in urothelial cells after exposure to antigens from eggs
of Schistosoma haematobium: An oestrogen-DNA adducts mediated pathway?
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Soluble eggs antigens induced tumor-like phenotype in urothelial cells
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MS identified molecules extracted from S. haematobium
CATECHOL-OESTROGENS (oxidative metabolites derived

A

from estrogens)
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Pathways for Estrogen E2. Estradiol %
Carcinogenesis E1. Estrone \
Two different complementary pathways together

probably contribute to the carcinogenicity of 2 gkt E; estrogen receptor
estrogen and to

- Initiation

- Promotion

- Progression Oridatie Genormic Nongenomic

metabalites {transcriptional) (secand messenger)

Yager JO, Davidson ME (2006} Estrogen carcinogenesis in breast cancer. N Engl J
Med 354 (3):270-282_doi:10.1056MEJMrals07y \

Review  Journal of Steroid Biochemistry & Molecular Biology 125 (2011) 169-180

Unbalanced metabolism of endogenous estrogens in the etiology and prevention LOHE. LOHE
OH-E,, LOH-E,

of human cancer 16a-OH-E 4-0H.E, and 4-OH.E, Altered gene expression
Ercole L. Cavalieri®®*, Eleanor G, Rogan®®
* Eppley Inennate far Reswarch in Cancer axd Albed (rseares, Universiy of Netvesbe Medical Cesrer, 285805 Nebrasts Medicol! Center, Omaha, NE GE108-S008, Linged Sroves
* Deparmmient of E pinendal Agricalunl asd Dorapanonal Healek, Cedege of Publc Heslek, Dniversity of Nefures ko Mediood Cenrar, 996805 Netvosko Med oo Center, Oimaba. ME
EATO5-6E05, Liaked Stoves
In relation to cancer initiation, estrogens should be consid-
. o . T . . i . T g Covalent binding LOH-E. and L0H.E. auincas Intreased cell proliferation
ered as other chemicals, namely, their physico-chemical and s : pqHinanes Decreased apoptosis

biochemical properties lead them to follow the principles of chem-
ical carcinogenesis elucidated by the Millers [6,7], rather than
considering them as hormones. Substantial evidence supports a
genotoxicity paradigm for the initiation of cancer by endogenous
estrogens. Specific oxidative metabolites of estrogens can react

Mitochandria
[transcriptional |




semiquinones and
quinones

catechol-estrogens
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Conclusions

1.1t is feasible to culture in vitro developmental stages of S. haematobium

2. Soluble extracts from S. haematobium eggs induced carcinogenesis of the bladder
in animal models

3. Soluble extracts from S. haematobium eggs induced tumor-like phenotype in
urothelial cells

4. Novel catechol-oestrogen molecules derived from the eggs could be involved in the
carcinogenesis process of the bladder



Future Perspectives

1.Functional genomics, such as RNAIi to address biological relevant questions related to S.
haematobium and its carcinogenic potential (e.g. The draft genome of S. haematobium
encodes a homolog of estradiol 176 dehydrogenase, also known as 178 hydroxysteroid
dehydrogenase or 1786 HSD, which has a known role in the synthesis of estradiol and
testosterone.)

2.Synthesize and/or purify and/or isolate reactive catechol-estrogens.

3.Evaluate impact of catechol estrogens on urothelial cells in vitro, at the phenotypic and gene
expression levels.

4.Evaluate impact of catechol estrogens in an informative mouse model.

5.Investigate schistosome catechol estrogen—DNA adducts in informative human cases from a
schistosomiasis haematobia endemic region of Angola. (Potential for Biomarkers screening)
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