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ABSTRACT

1. Immunopathobiology, syntheses and characterizations of Fasciola gigantica
antigens and encoding genes with diagnostic and vaccine potentials
1.1. Immunopathobiology of Fasciola gigantica infection in small laboratory animals

In order to find appropriate small laboratory animals suitable for testing vaccine
candidates for fasciolosis by F. giganfica, immunapathological as well as humoral immune
responses of hamsters, mice, and rats were evaluated. It was found that rats were the most
resistant to parasite infection probably because they posses strong innate as well as acquired
immunity, whereas hamsters were the most susceptible because they could generate only
weak immune response against the parasites. Mice exhibited intermediate susceptibility to the
infection and could produce certain leve! of immune responses.
1.2. Profiles of immune cells and antibody levels in response to infection by Fasciola gigantica
adult antigens in small laboratery animals

The strong immune responses in rats were characterized by high fevels of immune
cells, especially eosinophils, and antibody. Hence rats and hamsters were not suitable for
vaccine testing, but hamsters may be good model for testing the effect of drug because of
their low resistance. Mice were considered to be the most suitable small animals for vaccine
testing because cf their intermediate resistance.
1.3. Molecular cloning, characterization, localization, and vaccine potential of cathepsin B

Several vaccine candidates have been cloned and characterized. Cathepsin B posses
three genes in a single family, i.e., FG catB-1, FG catB-2, and FG catB-3. FG catB-1 was
expressed in all stages, while FG catB-2 and FG catB-3 were expressed in metacercariae and
newly excysted juvenile {NEJ), and older juvenile, respectively. The enzymes were detected
principally in the caecal epithelial cells, tegumental cells and cells of Mehlis and vitelline gland.
The enzymes could be responsible for parasite’s tissue invasion (FG cat-B2, FG catB-3) and
general digestion (FG catB-1}, and in as yet undefined reproductive process. When cDNA-pCI

vector were tested for vaccine efficacy in mice it showed 26% profection.
1.4. Molecular cloning, characterization, localization, and vaccine potential of cathepsin L
Three genes encoding cathepsin L were also cloned and characterized. CatL-1G and

Catl-1H were expressed in NEJ and metacercaria, while CatlL-1A was expressed in adult



stage. These enzymes were detected exclusively in cells of caecal epithelium, thus may
function mainly in digestion of nutrients. cDNA-pCI vector construct exhibited 40% protection.
1.5 Molecular cloning, characterization, localization, and vaccine potential of Glutathione S-
Transferase (GST)

A gene encoding glutathione S-transferase {GST) was cloned, characterized, and
recombinant GST synthesized. GST was presented in all stages of the parasite and was most
concentrated in the parenchyma, while its level in the tegument and caecum was decreased
as the parasiles grow older. Recombinant GST exhibited good vaccine potential with 84%,
80% and 79% protection for intfradermal, subcutaneous and intramuscular injections. Further,
it also exhibited strong cross protection against Schistosoma mansoni (58%).

1.6. Molecular cloning, characterization, localization and vaccine potential of fatty acid binding
protein

A gene encoding fatty acid binding protein (FABP) was cloned, characterized, and the
recombinant protein was expressed. Monoclonal antibody against FABP was produced and
used for FABP localization. FABP was detected in ail stages of the parasite, and was most
concentrated in parenchymal cells. In the adult, these cells were classified into 3 types based
on the quantity of FABP in their cytoplasm and ultrastructural features. c¢DNA-pCl construct
could provide 56% and 43% protection by intradermal and intramuscular routes, respectively.
MoAb exhibited cross reaction only with FABP of Schistosoma spp. hence is quite specific and
may be a good candidate for immunodiagnosis.

1.7. Molecular cloning, characterization and localization of Fasciola gigantica 14-3-3 protein

A gene encoding 14-3-3 protein was cloned and characterized, and the recombinant
protein expressed. An equivalent native protein was presented in the cells of all tissues of all
stages except muscle. It was highly concentrated in the tegument where it may have a role in
signal transduction. Because of its consistent presence in most tissues and fairly low identity
with the mammalian protein, it cowd be another vaccine candidate. A monoclonal antibody
against 28.5 kDa tegumental protein was produced. This protein was quite unique and
abundant in the tegument, and appeared 10 be quite distinct from 14-3-3 protein. Since this
MoAb was qguite specific to tegumental protein at 28.5 kDa and showed limited cross reaction
only with similar protein in Schistesoma spp., it is another good candidate for immunodiagnosis.

1.8. Molecular cloning, characterization and localization of Fasciola gigantica eggshell proteins
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A gene encoding an egg-shell protein, vitelline B1, was cloned and characterized, and
the recombinant protein expressed. MoAb against recombinant vitelline B1 was produced and
used for localizing the protein, which was presented in vitelline cells in vitelline gland and
vitelline cells as well as egg shell protein in and around the mature ovum. This MoAb may also

be a good candidate for immunodiagnosis in detecting the egg or egg shell antigens.

2. Neuroendocrine controls of gametogenesis and spawning in a tropical abalone,
Haliotis asinina

By dot-blot ELISA it was determined that the major neurotransmitters and
neuromodulators in the neural ganglia of the abalone were 5-HT, GABA, FMRFamide. 5-HT
and FMRFamide were also strongly present in the gonad, while GABA was presented in the
epipodial tentacles.
2.1. Distribution of serctonergic neurons and fibers in the nervous system, and gonad

Serotonergic neurons were immunohistochemically localized in the cerebral,
pleuropedal, and visceral ganglia. All were large size neurons which were the giant neurons
(NR,) and medium size neurosecretory cells (NS,). The 5-HT cells were most apundant in
cerebral and pleuropedal ganglia and least abundant in visceral ganglia. In addition, 5-HT
was presented in nerve fibers within the neuropil of all ganglia. In the gonad 5-HT was
detected in the connective tissue trabeculae and capsule of ovary, especially at proliferative
and premature stages, while the testis exhibited only low amount of 5-HT.
2.2. Distribution of GABAergic neurons and fibers in the nervous system and sensory organs
of tentacles

GABAergic neurons were also detected in the cerebral, pleuropedal, and viseral
ganglia, with the highest number in cerebral and visceral ganglia and lowest number in
pleuropedal ganglia. Most appeared to be neurosecretory cells (NS,). GABA could not be
detected in the gonad but was strongly presented in the neuroepithelial celis in the sensory

papillae of the tentacles, and in the nerve fibers within the tentacular core.
2.3. Distribution of FMRFamide neurons and fibers in the nervous system and sensory organs
of tentacles

FMRFamidergic neurons were presented in all three ganglia, with the most numerous

number in pleuropedal and least numerous in cerebral ganglia. Most appeared to be

bt
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neurosecretory cells (NS,, NS, and NS,). Strong immunoreactivity was also detected in the
ovarian and testicular capsule, and weak immunoreactivity detected in trabeculae.
2.4. Cloning, expression and localization of abalone egg-laying hormone (aELH) in the neural

ganglia and ovary

A recombinant abalone egg-laying hormone (aELH) was expressed as a fusion protein
GST-aELH from cDNA of Haliotis spp. AntiGST-aELH was produced by immunizing rabkbit with
the recombinant protein. This antibody was vigoriously preabsorbed with GST, so that only
anti-aELH activity remained and used for localizing aELM. It was found that akELH was
localized in neurosecretory cells (NS,, NS,), neurites in the neuropil, and blood sinuses in the
connective tissue sheath of cerebral, pleuropedal and viseral ganglia. The paositive cells were
most numerous in cerebral and pleuropedal ganglia and least numerous in viseral ganglia.
immunoreactivity to aELH was also detected in ovarian capsule and granular cells in
trabeculae, and follicular cells adjacent to mature oocytes, as well as in the cytoplasm of the
latter.

2.5. Effects of serotonin, FMRFamide, prostaglandin E (PG;) and egg-laying hormone (aELH)
on growth, and spawning induction

Administration of the 5-HT, aELH could stimulate the release of beih sperm and eggs in
sexually mature male and female, while FMRF and PG, could induce only spermiation. FMRF
tended to stimulate more somatic growth while 5-HT and aELH tended to promote maturation
of gonad early than usual.

2.6. The process of sperm-egg interaction in Haliotis asinina

When mature sperm and eggs were reteased, they fertilized externally, and the process
is completed within 10 minutes. The zygote began to cleave within 20 minutes. The highest
yield of fertilization (70%) was obtained at the ratio of egg to sperm at 1:200. The egg was
covered by jelly coat (EJ) and vitelline membrane (VJ). EJ most likely play role in stimulating

sperm chemoattraction and sperm motility, while VJ could stimulate acresomal reaction.
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