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We have studied the gene expression, especially of the oncoproteins, and its regulation in
schistosomes. Schistosomes have a complex life cycle with a defined dimorphic lifestyle. The
parasite are so far unique in biology in expressing oncogene products in their adult stage. In
order to characlerize the expression and developmental regulation, a lambda gt 11 cDNA library
and lambda EMBL4 genomic DNA library of each growth stage of Schistosoma mansoni and
S. Japonicum was constructed, and was screened with various monoclonal antibodies against
oncogene products. One positive plaque reacted to anti-p53 antibody (Ab-2, Oncogene Science,
Inc.) was further analyzed. This fusion protein was about 120 KDa in molecular weights, and
expressed as 1.4 Kb RNA in the adult stage. P53 gene is well-known as the negative regulator
of the cell cycle, and the mutations in the gene are turning out to be the most common genetic
alterations in human cancers. The comparison of the gene structure among species and stages
were being conducted. Chromosome structures, C-band formation, and the results of in situ
hybridization using the phage probe would be discussed.
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Recently, there has been a couple of re-
ports concerning the unexpected discovery that
shistosomes express the viral proteins (Tanaka
et al.,, 1989; Khalife et al., 1990). Prof. Cox,
King’s College London, raised a good ques-
tion to these discoveries in his review com-
ments in Nature (1990), about the mechanism
of aquisition and the function of those materi-
als in schistosome infection. Generally speak-
ing, 1t would be of great interest to know more
about the molecules common to the schisto-
somes and their hosts. The recent advances in
molecular biological techniques enabled us to
get an abundant information through the ge-
netic researches of the parasites, however, we
must remember that there are so many *“‘red
herrings” 1n the process of the work which
may easily lead us to the overestimation or
misunderstanding of the data. Simpson & Pena
(1991) also emphasized the necessity of skep-
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ticism in researcher mind to the discoveries
which has not yet been well characterized.

Here we will describe the interesting and
exiting process of our molecular biological
approach to schistosomes. In 1987, we raised
the first question, which was, “how schisto-
somes can disguise themselves in the long-
term infection in mammalian hosts?” It seemed
unlikely that schistosomes could share so many
epitopes with host-related antigens as to be
enough for the survival in years. The idea of
the genomic incorporation of the mammalian
genes were attractive, but also seemed unlikely
since the simple comparison of the genome
size clearly denied the possibility of the incor-
poration of a large molecules. The viral prod-
ucts, such as gp70, are rather small in size,
and seemed plausible as a candidate of miss-
ing link between the host and the parasite.

Three laboratones examined the crossreac-
tivity between the retrovirus products and schis-
tosome antigens, first by immunohistochemis-
try (Tanaka and Uchiyama’s group), second
by Westem blotting (Amanuma’s group) using
the same polyclonal goat antibodies, and the
last by Southern blot analysis (Iwamura’s
group). These results were published in Para-
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sitology (Tanaka et al., 1989), however, the
story has just begun. At the same time, one of
the Pos. Doc. fellow in my laboratory obtained
the puzzling data which indicates drastic rear-
rangements of DNA sequences in Schistosome
mansoni genomes 1n the course of develop-
ment (Nara et al., 1990). It’s impossible and
also dangerous to conclude anything at this
point for a simple explanation of these evi-
dences, which urged us to make genomic DNA
and cDNA libraries for further screening of
the real virus genomes incorporated in schis-
tosome genomes and their expression. Later,
the DNA probes used in this examination was
revealed to be the internal transcnbed spacer
region of rDNA gene population by in sifu
hybridization (Hirai et al., in press).

The genetic materials were obtained from
adult female and male worms, and hatched
miracidia of S. japonicum and S. mansoni by
guanidinium/cestum chloride method (Sam-
brook et al., 1989). For constructing cDNA
Itbranies, adaptor higation (EcoRI-Nofl-BamHI
adaptor, Takara, Japan, or Riboclone™ EcoRI
Adaptor Ligation System, Promega) method
was employed instead of the cumbersome pro-
cess of methylation and linker ligation after
the cDNA shynthesis (Amersham ¢cDNA syn-
thesis system plus). cDNAs were then size-
fractionated by agarose gel, followed by amm
ligation (Sfil-Nofl Arms, Promega) and in vitro
packaging (Gigapack® II Gold Packaging ex-
tract, Stratagene). This method yields 10 times
more efficiency per pg arm DNA, and 4 times
less time, Furthermore, multiple restriction
enzyme cutting sites incorporated in the arms
will play an important role for further
subcloning of the inserted DNA.,

The phage plaques obtained were immuno-
screened by various monoclonal anfibodies
(Oncogene Science, Inc.), by picoBlue™Im-
muno-screentng Kit (Stratagene). We picked
up one positive plaque against anti-p53 mono-
clonal antibody (Ab-2) from S. japonicum adult
male lambda gtl1 cDNA hbrary. The p53 gene
1s now well-known as tumour suppressor gene
(Levine et al., 1991), which means the 1nacti-
vation of this gene causes oncogenesis in tis-
sue cells. The specific binding of wild type
p33 to several viral oncoproteins, such as large
T antigen of SV40, inhibits the native function
of oncoproteins and suppress the oncogenesis
in tissue and/or transfected cells. For quick
detection of molecular weights of this fusion
protein, top agar contains several plagues were
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directly treated and used for SDS-PAGE analy-
sis and Western blotting. However, by this
method, high back grounds were also observed.

After confirming the specific bands against
ADb-2 monoclonal antibody over high molecu-
lar weight markers, there were two ways to
proceed the research. First, to obtain the high
level expression of fusion vectors using plas-
mid vectors. Second, to sequence the insert
DNA to define the molecular characters of the
gene. The Sfil-Nofl sites in the lambdsa gtl1
phage arm was identical to pGEMEX-2 direc-
tional cloning vector (Promega). Using this
system, the expression of the fusion protein of
120 KDa in molecular weights were clearly
shown by Western blotting. Northern blot
analysis using this plasmid DNA shows 1.4
Kb signals in adult worms, whereas no reac-
tions could be observed in the RNAs extracted
from hatched miracidia.

For sequencing, TA cloning kit (Invitrogen)
was used. PCR amplified products from phage
DNA were electrophoresed by agarose gel, and
purified by centrifugation in C3HV filter
(Millipore). These products were subcloned into
specific plasmid vector in the kit, and after the
transformation, a large amount of plasmid DNA
was sequenced by autosequencer (Applied
Biosystems) using dye termination method. Fur-
ther analysis and comparison of the sequences
and amino acids are now under investigation.

As genes are cloned 1n increasing numbers,
the detection and characterization of the vari-
ants 1n genes has become a major area of in-
terest 1n biology. Mutations, deletions and re-
arrangements, these variation may account for
speciation, tumor formation, drug resistance,
as well as the more obvious nature of infec-
tious diseases. Sequence variation of the pS3
gene has been reported to be responsible for
the alteration in DNA replication, regulation
of cell cycle, and interactions with other pro-
teins such as hsp70. Originally, we were indi-
cating to find the host-related factors in schis-
tosome genomes, however, these results
brought us into a big focus, the mechanism
and factors involved in the regulation of
complexed life cycle of schistosomes. Again,
we must remember skepticism in our mind,
and the biological and biophysical character-
1zation of each factor, one by one, is the fast-
est way to understand evolutional adaptation
mechanism of parasites as well as general cell
biology of parasitism.
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