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Conclusions 

Laser dissection microscopy allows relatively rapid identification of 

specific subpopulations of bacteria from archived tissue blocks. This study 

provided additional support for previous studies suggesting B. cysticola as 

the dominating agent of epitheliocystis in farmed Atlantic salmon. A novel 

epitheliocystis associated betaproteobacterium was also identified.  A 

specific PCR analysis for detection and quantification of the novel 

bacterium is now under development. 
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Materials & methods 
As part of a project aimed at mapping the epitheliocystis related bacterial 

taxa present in Norwegian salmon farming we developed a system involving 

visualization of epitheliocysts in paraffin embedded tissue sections by 

fluorescence in situ hybridization (FISH). Visualized epitheliocysts were 

then laser microdissected (LMD) and total DNA extracted. Samples negative 

by B. cysticola specific qPCR were investigated further using ‘universal’ 16S 

rRNA primers followed by sequencing. The method was used to screen 65 

samples collected from a wide geographical area in Norway covering a 

period of 10 years.  
 

Results 
The FISH-LMD method was successful in retrieving relatively pure bacterial 

nucleic acids in quantities suitable for PCR and subsequent sequencing. 17% 

of the samples (n=11) were negative by B. cysticola specific qPCR, 

indicating that these cysts are caused by a bacterium other than B. 

cysticola. So far, one of the samples has been sequenced and identified as a 

previously undescribed agent of epitheliocystis in Atlantic salmon. 
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Introduction 

Epitheliocystis, an infection characterized by 

cytoplasmic bacterial inclusions (epitheliocysts) 

in the gill and less commonly skin epithelial 

cells, has been reported in many marine and 

freshwater fish species and may at times be 

associated with pathological changes and 

mortality. Bacteria associated with 

epitheliocystis have not yet been successfully 

cultured and until recently, only bacteria 

related to the Chlamydiae have been associated 

with the infection. The number of bacterial 

species described and associated with this 

condition is, however, growing slowly, due 

largely to retrieval of genetic information by 

molecular biological means. Recently two non-

Chlamydial taxa i.e. Candidatus Branchiomonas 

cysticola1 and Endozoicomonas elysicola2 have 

been identified as agents of epitheliocystis. 
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