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Abstract

Project code: BRG5580006

Project title: Targeting AQPs in Opisthorchis viverrini and Fasciola gigantica for chemical
intervention in food-borne trematodiases

Principle investigator: Assoc. Prof. Dr. Hans Rudi Grams

Graduate Program in Biomedical Sciences, Faculty of Allied Health Sciences, Thammasat
University, Pathumthani, Thailand

International collaborators:

1. Prof. Eric Beitz

Pharmazeutisches Institut, Christian-Albrechts-Universitat, Kiel, Germany

2. Prof. Andrea Yool

School of Medical Sciences, The University of Adelaide, Australia

Introduction: Aquaporins (AQPs) are pore-forming transmembrane proteins that conduct water,
glycerol, urea and other solutes across cell membranes in plants animals and bacteria.
Significantly, the inhibition of a single aquaglyceroporin in the blood fluke Schistosoma mansoni
caused high parasite mortality. This Schistosoma protein was shown to passage the metabolite
waste product lactate which, if not continuously excreted, would quickly lead to acidification
and parasite death. As such trematode aquaporins have potential as drug targets for
chemotherapy of trematodiases. In Thailand, the human liver fluke Opisthorchis viverrini is a
major parasite endemic in the north and northeast with high infection rates found in the rural
population. Long lasting infections have been connected with the development of
cholangiocarcinoma induced by chronic inflammation of biliary tracts due to antigens released
by the parasite. A self-inflicted agent promoting tumor formation is Praziquantel, the drug of
choice to destroy the parasite which too has been demonstrated to stimulate inflammation. In
livestock, the tropical liver fluke Fasciola gigantica causes severe economic damage to farmers
and resistance to the drug Triclabendazole, which is used to clear the infection, has been
reported. Parasite aquaporins are interesting targets as they show low sequence conservation to
their mammalian homologs and in this research we attempted to investigate the complete set
of AQPs in the afore-mentioned liver fluke species for their basic biochemical properties,

possible biological roles and as target for drug intervention in their respective trematodiasis.



Experimental Design: Fasciola and Opisthorchis AQP encoding cDNAs were isolated by RT-PCR
from adult stage parasite RNA, cloned into standard vectors and had their molecular sequences
determined. Synthetic peptides selected from the C-terminal intracellular regions of these AQPs
were used to produce anti-AQP antisera in mice. Antisera were used for immunoblot and
immunohistochemical detection of these AQPs in parasite antigen extracts and tissue sections,
respectively. Functional AQP analyses were performed by using (1) Xenopus oocyte swelling
assays with injected in vitro-synthesized AQP mRNA and (2) transformed mutant yeast cells
carrying recombinant expression plasmids with the introduced AQP DNAs. Pharmaceutical
intervention in the function of the trematode AQPs was tested with specific blocking
compounds (AgBs) that had shown promising results with mammalian AQPs. The AgBs were
tested in Xenopus oocyte swelling assays.

Results: Two Fasciola (FEAQP-3, FgAQP-4) and three Opisthorchis AQPs (OvAQP-1, OvAQP-2,
OVAQP-3) were successfully molecular cloned. Specific antisera could be produced against all
five AQPs. The antisera confirmed the tegumental location of the AQPs and revealed their
tissue-specific localization. Oocyte swelling assays for water, urea and glycerol were negative for
FGAQP-3 and FgAQP-4 but positive for all OvAQPs. Yeast-based assays for ammonia and
methylamine were positive for FgAQP-3 and all OvAQPs while FgAQP-4 was negative. Blocking
assays for OvAQP-1, OvAQP-2, OVAQP-3 in the Xenopus oocyte system with 13 AgBs showed
promising results for compound AgB 011 while the remaining twelve AgBs were negative.
Conclusions: The investigated AQPs have important functions beyond regulation of water
influx/efflux in parasite cells. Disposal of lactate/acetate waste through trematode AQPs will be
an essential property that needs further investigation. Blocking of AQP channel is achievable as
shown by limited blocking assays.

Limitations: It was not possible to express FgAQP-3 and FgAQP-4 in sufficiently large amounts in
Xenopus oocytes to obtain results. This is a known limitation of heterologous expression which
is not always working because the host does not provide full support for proper expression in
each and every case. The major downside of this study was the very limited timeframe to do
essential functional assays in the collaborating foreign laboratories. Funds received from DAAD,
Germany allowed a three-month research visit to Germany and funds received from
Thammasat University, Faculty of Allied Health Sciences allowed a one-month research visit to
Australia. Both visits would each have needed a six-month period to conduct and repeat

experiments to obtain enough data for additional publications.
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