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Abstract 

The microsporidian parasites (Agmasoma or Thelohania sp) of Penaeus merguiensis and R 
monodon have identical morphology with the light and electron microscopes, suggesting that a 
single parasite species infects both shrimp. However, cross-infection studies to test this hypothesis 
have not been possible because the intermediate host required for disease transmission is un­
known. This study compared DNA extracts from microsporidian spores of infected P. merguiensis 
and P. monodon to help answer the question of conspecificity. In these tests, a part of the 
Agmasoma small-subunit ribosomal RNA (SSU rRNA) gene from each host was amplified by the 
PCR reaction using synthesized degenerate primers based on highly conserved sequences of the 
SSU rRNA gene from another microsporidian (Vairimorpha necatrix) and from Escherichia coli. 
After amplification, the fragments were inserted into the plasmid pGEM7Zf+ and amplified in £. 
coli JM109. The cloned fragments were verified as Agmasoma DNA by signal expression 
(Digoxigenin labelling) with Agmasoma DNA and by lack of expression with DNA from other 
or­ganisms including the two shrimp hosts and two marine fish. The two Agmasoma 
recombinant plasmids were then sequenced using a tag dye primer cyde sequencing kit. The 
amplified regions of the SSU rRNA gene from the two sources were identical for 722 base pairs. 
The results support the morphological data and strongly suggest that a single microsporidian 
parasite infects both of these penaeid shrimp. 
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conserved nucleotides. Therefore, the gene coding for this molecule has been 
used as a tool to study evolutionary relationships between various organisms 
(Brock and Madigan 1991). It can be particularly useful in determining evolu­
tionary relationships among unicellular eukaryotic organisms which have few 
features that can be used for differentiation simply on morphological grounds. 

The microsporidia are classified as protozoan eukaryotes (Levine et al. 
1980), and indeed, do have nuclei enclosed in a nuclear membrane and un­

dergo the characteristic eukaryotic cell division (Weiser I 990). However, they 
seem to lack some of the other general properties of eukaryotic cells and share 
some common characteristics with bacteria. For this reason they are sometimes 

referred to as ancient eukaryotes. For example , the SSU rRNA of the 
microsporidian, Vairimorpha necatrix, has been found to be 16S rather than 18S 
(Vossbrinck et al. 1987), as is characteristic of normal eukaryotic cells. It also 
lacks 5.8S rRNA (Vossbrinck and Woese 1986). At the same time, the SSU rRNA 

of V. necatrix consists of approximately 1,244 nucleotides which is shorter than 
the SSU rRNA of Escherichia coli. 

In the case of the microsporidian parasites (Agmasoma sp.) of Penaeus 

merguiensis and P. monodon, morphological evidence from the light and elec­
tron microscopes suggests that a single parasite infects both host shrimp (Flegel 
et al. 1992). However, an unknown intermediate host is required for infection of 
the shrimp, so cross-infection studies are not possible using parasite spores 
derived from the two shrimp species. The purpose of this study was to com­
pare the gene sequence of the SSU rRNA gene of spores derived from the two 
species of shrimp, P. merguiensis and P. monodon. If these spores were pro­
duced by a single parasite species, it was expected that the DNA base se­
quences for the genes from the two sources would be identical. This was done 
by amplifying the variable region of the SSU rRNA gene from the parasite in 
both shrimp species by the polymerase chain reaction (PCR) using degenerate 

primers. After the succeseful cloning of the PCR products, the DNA sequences 
of the microsporidia were compared. 

Materials and Methods 

Isolation of DNA 

The chromosomal DNA of Agmasoma sp from P. merguiensis and P.

monodon was extracted and purified from spores isolated from infected tissue 

of frozen shrimp and purified by the 20-40% sucrose gradient interphase 
method as described in Pasharawipas and Flegel (1994). Details concerning the 
source of specimens and extraction of DNA from other organisms, including 
algae, bacteria, crustaceans, fish, etc. are given in the same article. 

Amplification and Cloning of PCR Products 

A region of the small ribosomal RNA gene was amplified by using synthe­
sized degenerate primers based on a highly conserved sequence of the SSU 




















