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Background: The liver fluke (Fasciola hepatica) is a parasite 

infecting mainly livestock animals world-wide; metacercariae are 

ingested and the developing juvenile flukes invade the liver via the 

peritonel cavity. The drug of choice to treat fascioliasis is tricla-

bendazole (TBZ), which has been on the market for several decades. 

Predictably, resistant fluke strains have emerged. Here, we focused 

on the taurine transporter of F. hepatica (Fh TauT) as a candidate 

drug target. The working hypothesis underlying our approach posits 

that, because the vast majority of the fluke surface is exposed to bile, 

F. hepatica requires protective defense mechanisms against bile 

acids. We surmised that taurine uptake served as one of these 

defense mechanisms; thus, a taurine transporter supplies a substarte 

to conjugate free bile acids, which reduces their toxicity. 

Methods: The full-length cDNA encoding Fh TauT was cloned from 

reverse-transcribed mRNA of flukes (from Lower Austria) and 

inserted into a mammalian expression vector: Fh TauT and its human 

counterpart (Hs TauT) were tagged on their N-terminus with YFP 

(yellow fluorescent protein) and expressed heterologously in 

HEK 293 cells. The celular uptake of [3H]taurine was analysed to KM 

values of the substrate and the co-transported ions (Na+ and Cl−). 

Antibodies recognizing the transporters were generated by 

immunizing rabbits with unique peptides. Finally, flukes were 

exposed to a medium containing bile acids in the absence and 

presence of taurine and the TauT inhibitor guanidino ethane sulfonic 

acid (GES) to detremine their survival rate. 

Results: A phylogenetic analysis showed that Fh TauT is more 

closely related to human GABA transporter-2 than to Hs TauT. 

Nevertheless, Fh TauT transports negligible amounts of [3H]GABA 

and its affinity for taurine (KM = 12.0 ± 0.5 µM) is higher than that of 

Hs TauT (KM = 41.0 ± 10.4 µM). As expected for a eukaryoric SLC6 

transporter, Fh TauT requires two Na+ and one Cl− to support 

substrate uptake. GES is a competitive inhibitor of Hs TauT. 

Interestingly, we observed that GES was a non-competitive inhibitor 

of Fh TauT. An antibody raised against the C-terminus of Fh TauT 

recognized a prominent band on immunoblots. This antibody was 

used for immunohistochemistry to locate the transporter in the 

tegumental cells consistent with a role of Fh TauT in mediating 

defense against bile acids. This conjecture was further verified by 

incubating flukes with unconjugated bile acids in the presence and 

absence of taurine and of GES: taurine promoted survival of flukes 

and this was abolished by GES. 

Discussion: Our observations indicate that Fh TauT has evolved 

from the putative common ancestor of GABA and taurine transporters 

to become a high-affinity taurine transporter, which requires only low 

Cl− concentrations. Thus, Fh TauT is adapted to conditions that 

prevail in bile. Our observations are also consistent with the assump-

tion that Fh TauT is required to protect flukes against bile acids. 

Selective inhibitors of Fh TauT should therefore be of interest as an 

alternative to triclabendazole. 
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