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Abstract 
Background: Myxosporeans are important fish endoparasites with a complex life cycle that involves the 
production of actinospores in annelid hosts. More than 2,400 myxosporean species are presently known, 
yet only about 60 have their complete life cycle described [1]. Difficulties in the annelid sampling and 
examination, namely from the marine environment, and typically low prevalence of infection, hinder our 
knowledge of myxosporean-annelid interactions [2]. Objective: This study focused on the detection of 
myxosporean parasites present in the marine annelid communities of the Minho River lower estuary and 
nearby coastal area, seeking to unravel their biodiversity and potentially allow the clarification of new 
life cycles. Methods: Estuarine sediment and coastal substrates were collected monthly from “Sapal do 
Coura” in the Minho River lower estuary and at Moledo beach, respectively. Annelids collected from 
these sampling sites were microscopically examined for the detection of actinospore development. Acti-
nospores were morphologically characterized and prepared for DNA extraction and sequencing of the 
small subunit ribosomal gene (18S rDNA). For annelid identification, the 16S rRNA gene of mitochon-
drial DNA (mtDNA) was amplified and sequenced. Sequence assembly and maximum likelihood phylo-
genetic analysis were performed using MEGA X. Results: Six morphologically and molecularly distinct 
types of sphaeractinomyxon were found infecting the coelomic cavity of marine oligochaetes belonging 
to the family Naididae. BLASTn revealed three of these types as novel records, one of which could be 
molecularly inferred as the life cycle counterpart of the mugiliform-infecting myxosporean Myxobolus 
labrosus. Maximum likelihood retrieved all novel sequences positioned within the monophyletic clade of 
mugiliform-infecting Myxobolus. Conclusions: This study expands the known diversity of sphaeractino-
myxon types, reinforcing naidids as preferred hosts for these myxosporeans in marine environments. The 
strengthening of the correlation between sphaeractinomyxon and mugiliform-infecting Myxobolus rein-
forces the functionality of this actinospore morphotype in promoting transmission to mullet hosts [3]. 

Keywords: Annelida; Naididae; life cycle; mugiliform-infecting Myxobolus; 18S rDNA 
 

Acknowledgments 
This research was funded by national funds through Foundation for Science and Technology (FCT) within the scope 
of the MSc fellowship grant attributed to C. Araújo (Fellow_BIM/FCT_Proj2021/i3S/26120601/2022) through the 
project PTDC/BIA-BMA/6363/2020, and the FCT employment contracts 2022.06670.CEECIND and CEEC-
IND/03501/2017.  



 2 of 2 

Scientific Letters 2023, 1, Sup (1).  

References 
1. Eszterbauer, E., Atkinson, S., Diamant, A., Morris, D., El-Matbouli, M., Hartikainen, H. Myxozoan Life Cycles: 

Practical Approaches and Insights. In Myxozoan Evolution, Ecology and Development; Okamura, B., Gruhl, 
A., Bartholomew, J.L., Eds.; Springer international Publishing, Switzerland, 2015; pp.175–198. 

2. Okamura, B., Gruhl, A., Bartholomew, J.L. An Introduction to Myxozoan Evolution, Ecology and Development. 
In Myxozoan Evolution, Ecology and Development; Okamura, B., Gruhl, A., Bartholomew, J.L., Eds.; Springer 
international publishing, Switzerland, 2015; pp. 1–20. 

3. Rocha, S., Rangel, L.F., Casal, G., Azevedo, C., Rodrigues, P. Santos, M.J. Involvement of sphaeractinomyxon 
in the life cycle of mugiliform-infecting Myxobolus (Cnidaria, Myxosporea) reveals high functionality of spore 
morphotypes in promoting transmission. Parasitology 2020, 147, 1320–1329. 

 
 
 

 
In Scientific Letters, works are published under a CC-BY license (Creative Commons Attribution 4.0 International 
License at https://creativecommons.org/licenses/by/4.0/), the most open license available. The users can share (copy and redis-
tribute the material in any medium or format) and adapt (remix, transform, and build upon the material for any pur-
pose, even commercially), as long as they give appropriate credit, provide a link to the license, and indicate if changes 
were made (read the full text of the license terms and conditions of use at https://creativecommons.org/licenses/by/4.0/legalcode). 


