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Zoonotic Mansonella ozzardi in Raccoons, 
Costa Rica, 2019–2022 

Appendix 

Study Methods 

Knott’s modified technique 

For this technique, 100 µL of blood were mixed with 900 µL of 2% formalin and 

centrifuged for 5 minutes at 1,500 rpm. The supernatant was discarded and 10 µL of the 

sediment was mixed with methylene blue in a slide to examine under a microscope at 100x and 

400x magnifications. A sample was considered positive when microfilariae were observed. 

These were quantified and measured using the program ImageJ. 

Bioinformatic analysis 

Bayesian inference phylogenetic trees were built using the BEAST package (1) for ITS1 

and 12S sequences. The best nucleotide substitution model was estimated with jModelTest (2) 

and chosen according to the Bayesian Inference Criteria (BIC). Accordingly, the Hasegawa-

Kishino-Yano with gamma distribution was chosen as the best model for ITS1 sequences and the 

Tamura 3-parameter for the 12S sequences. Aligned sequences were uploaded into BEAUTi 

where 108 Markov chain Monte Carlo length and a burnin of 10% was set. Effective sample sizes 

of tree priors were verified with Tracer v1.7.2. Then, trees were summarized with TreeAnnotator 

v1.8 and visualized in FigTree v1.4.4. 

Nei’s genetic distance of ITS1 sequences was estimated and plotted into a Principal 

Component Analysis using GenAlEx v6.5 (3). In addition, a Templeton Crandall Sing (4) 

haplotype network was drawn using the PopArt software (5) using a 95% connection limit with 

M. ozzardi, M. perstans, M. streptocerca, M. atelensis and M. mariae. 
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Appendix Figure. Laboratory results from a study of zoonotic Mansonella ozzardi in raccoons, 2019–

2022, Costa Rica. A, B) Microfilariae obtained by Knott’s method stained with methylene blue; original 

magnification x100. 


