
Asian Fisheries Science 7(1994):157-167. 
Asian Fisheries Society, Manila, Philippines 

https://doi.org/10.33997/j.afs.1994.7.2-3.009

A Specific DNA Probe 

to Identify the Intermediate Host 

of a Common Microsporidian Parasite 

of Penaeus merguiensis and P. monodon 

TIRASAK PASHARAWIPAS 

Department of Biotechnology 
Faculty of Science 
Mahidol University 
Rama VI Rd., Bangkok 10400 
Thailand 

T.W. FLEGEL 

BPN Aquaculture Research Centre 
P.O. BrocS 
Amphur Muang Songkhla 90000 
Thailand 

Abstract 

The intermediate host required ror transmission or a common microsporidian (Agmasoma) 
parasite of the penaeid shrimp, Penaeus merguiensis and P. monodon is still unknown, so 
crossinfection studies and studies to develop preventive or therapeutic measures are not 
possible. The purpose of this study was to develop a specific nucleic acid probe to aid in finding 
the intermediate host, and in tracing the life cycle of the parasite. To prepare the probe, DNA 
was extracted from purified microsporidian spores derived from infections in P. merguiensis 
and P. monodon. The prepared genomic DNAs were then incompletely digested with Sau3AI 
and fragments were ligated to the pGEM7Zf+ vector before being transformed to Escherichia 
coli JM109. Candidate probes were screened by in situ colony hybridization, slot blot 
hybridization and Southern blot hybridization using dATP32P labelled Agmasoma DNA. All 
the candidate probes from each Agmasoma source cross-hybridized with whole Agmasoma 

DNA digest from the other source and with roughly the same quality of signal. Finally, a probe 
(I-mo) derived from Agmasoma of P. monodon gave the best sensitivity because it was found to 
be derived from a multicopy sequence and it did not cross-hybridize with other organisms from 
shrimp ponds (i.e., both shrimp species, Artemia, mixed protozoa, E. coli and Vibrio 
parahaemolyticus). DNA extracts were prepared from 22 animal species (including fish, 
crustaceans, molluscs and mixed plankton) present in seawater canals where 
microsporidian-infected shrimp were present. These were probed with digoxigenin (DIG) labelled 
1-mo probe. l\,vo fish species, Priacanthus tayenus and Scatophagus argus, gave positive 
hybridization signals.
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DNA. Clones passing this test were used for further specificity and sensitivity 
tests. 

Specificity and Sensitivity Tests 

Candidate probes were checked for specificity by hybridization tests using 
DNA extracted from several live organisms found normally around shrimp 
ponds. These included mixed protozoa in shrimp exuvia, diatom larval feed 
(Ske/etonema sp.), brine shrimp (Artemia), mixed crustaceans from pond 
plankton (copepods, cladocerans and planktonic shrimp), E. coli and V.

parahaemolyticus. The sensitivity of candidate probes was studied by diluting 
the microsporidian DNA in DNA diluent buffer (Baeringer) followed by applica
tion to pretreated nitrocellulose filters, denaturation with the 0.5 M NaOH/1.5 M 
NaCl for 5 minutes (two times) and neutralizion with 0.5 M Tris-HCI pH7.5/l.5 M 
NaCl for 5 minutes (two times). In addition, the probes were labelled with 
dATP32P and hybridized to Southern filters containing Sau3AJ partially digested 
Agmasoma DNA, as well as penaeid shrimp DNA (both species). 

Labelling and Hybridization Conditions 

Labelling of microsporidian genomic DNA and various plasmids was car
ried out by either of two main methods. The first method consisted of labelling 
with dATP32P using a random primer labelling kit (Amersham) and detection 
using X-ray film exposure. The second method consisted of digoxigenin labelling 
(DIG labelling) using a commercial kit (Baeringer) and detection with ELIZA 
according to the Boeringer manual. For DNA hybridization using radioisotope 
labelling, samples were processed for 15 hours at 60°C using 2-3 x I 06 cpm per 
ml of hybridization solution. For DIG labelling, 30 ng of DIG labelled probe was 
used per ml of hybridization solution. The hybridized filters were washed twice 
for 15 minutes under highly stringent conditions (0.1 x SSC, 1 % SOS) at 70°C 
before detection of hybridization signals. 

Sequencing and Characterization of Probes 

A single probe (I-mo) with the highest specificity and sensitivity among the 
candidate probes was selected for further characterization. This probe was 
subcloned by digestion with &oRI, and a fragment of approximately 3.8 kb was 
selected and religated using low melting agarose gel. After amplification in £. 
coli grown in ampicillin-containing LB-broth, the plasmid containing the 
subcloned fragment was purified by the polyethelene glycol technique. Finally, 
single stranded plasmid prepared according to Messing et al. (1977) was se
quenced using "-21M13" as the forward primer for upstream sequencing. For 
reverse sequencing, the purified double stranded plasmid was used with the 
Ml3 reverse primer (M13RPI). For both sequencing operations a tag dye primer 
sequencing kit was used with an automatic sequencing analyzer (Applied 
Biosystems, model 373A), and analyzed with the DNA-SIS program using a per
sonal MS-DOS computer. 














