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ABSTRACT

Asparaginyl endopeptidases or legumains have been described from plants,
mammals, and also the trematodes Schistosoma and Fasciola. Several studies
including vaccine trials, inhibition assay and trans-activation assay implicate that the
legumains may be involved in the evasion of host immunity, nutrition uptake and are
essential for parasite survival. In this study, the full-length cDNAs encoding the F.
gigantica legumain 1 (FLGMN-1) and legumain 2 (FgLGMN-2) were cloned from
an adult stage cDNA library of F. gigantica. The deduced amino acid sequences of
FgLGMN-1 and FgLGMN-2 showed 50% and 42% identity to the described F.
hepatica legumain (FNLGMN) sequence, respectively. The two legumains showed
47% identity and a multiple alignment of orthologs exhibited that specific active
residues are in the order His, Cys in the protein sequences that is a specific character
of the C13 family (LGMN, GPI-transmidase). Southern analysis confirmed that
LGMN-1 and LGMN-2 encoded by a genes family in the genome of F. gigantica.
Northern analysis and stage-specific RT-PCR of total RNA showed that FgLGMN-1
and FgLGMN-2 transcriptional products are present in all of the analyzed
developmental stages (metacercariae, juveniles and adults). RNA in situ hybridization
revealed that FQLGMN-1 and FgLGMN-2 are specifically expressed in the
gastrodermal epithelium of juveniles and adults. Recombinant FgLGMN-1 and -2

were expressed in E. coli at molecular sizes of 49 and 47 kDa, respectively and



purified by Ni-NTA affinity chromatography. Rabbit anti-rFgLGMN polyclonal sera
detected native proteins in crude worm extract but not in excretory-secretory products
at molecular sizes of 40 kDa for FLGMN-1 and 30 kDa for FgLGMN-2 and showed
no N-glycosylation. Western analysis determined the presence of specific antibodies 4
weeks after infection. The immunolocalization of 4-week juvenile and adult parasites
showed that FJLGMN-1 and -2 proteins were localized in the gastrodermal epithelial
cells which was consistent with RNA-in situ hybridization. The rFgLGMNSs showed
autocatalytic processing in acidic conditions and were inhibited at neutral pH but
enzyme activity could not be detected. However, legumain activity could be detected
in crude worm extracts which confirmed the presence of legumains in F. gigantica and
the activity of legumain was inhibited by a cysteine protease inhibitor. These studies
elucidate the molecular characteristics and biological functions of LGMNs in F.
gigantica and may provide useful information on their use as vaccines against

fasciolosis in domestic livestock.
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