
• Sampling locations of marine mammals and opossums are displayed in Figure 4. 
• Nine of 32 (28%) opossum GI scrapings contained sporocysts (Figure 5A). Of these, three (9.4%) were confirmed 

as S. neurona, 5 as S. falcatula and 1 as a Sarcocystis sp. previously reported as an African Grey Parrot (AGP) 
from Costa Rica. 

• Five of 8 marine mammal serum samples tested positive for S. neurona antibody  (62.5% prevalence; Fig 5C).
• Eleven of 27 (40.7%) marine mammal brain samples tested positive for S. neurona (Table 1), while one was 

confirmed to be S. canis.
• Genetic identity of S. neurona was demonstrated among one marine mammal and two opossums (Table 2)

5. RESULTS

Table 1: Summary of the Marine mammal, tissue tested and number of 
S. neurona positive cases. 

Figure 5: A) Sarcocystis oocyst visualized in scrapings from opossum small 
intestine; B) Sarcocyst from sea otter brain C) Positive IFA test for S. neurona

Species

# of 
Individuals 

(n)

Number 
Positive for S. 

neurona Tissue Tested
Sea Lion (Eumetopias

jubatus, Arctocephalus sp) 4 2 (50.0%) Brain
Phocids (Phoca sp., Pusa

sp.) 12 3 (25.0%)
Brain, Muscle 

(n=2)
Porpoise (Phocoenoides

sp., Phocoena sp., Delphinus 
sp., Lagenorhynchus sp.) 9 6 (66.6%) Brain

Sea otter (Enhydra lutris) 3 1 (33.3%) Brain
Opossum (Didelphis

virginiana) 32 3 (9.4%)
Small Intestine 

Scrapings

Strain ID

Genetic Marker Analyzed
snSAG3 Sn7

239 506 507 508 509 735 1057 (CA)n 
Opossum-1 C T A T A T C 22
Opossum-2 C T A T A T C 21
Opossum-3 C T A T A T C 22

Steller sea lion-1 C T A DEL DEL T T P
Steller sea lion-2 * * * * * * * P

Sea otter -1 * * * * * * * *
Harbour seal-1 * * * * * * * P
Harbour seal-2 G DEL DEL DEL DEL C T 22
Harbour seal-3 * * * * * * * P

Harbour porpoise-1 C T A T A T C 23
Harbour porpoise-2 C T A T A T C 22
Harbour porpoise-3 G T A T A T C *
Harbour porpoise-4 C T A T A T C 23

Dolphin-1 * * * * * * * P
Dolphin-2 G DEL DEL DEL DEL C C 22

Table 2: Nucleotides at polymorphic sites for snSAG3 and sn7 for 
individual cases. DEL indicates a deletion. P indicates pending results. *
indicates sequence data was not obtained for specific cases. Red text 

cases indicate a genetically cohesive group. 
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(Dubey et al., 2000)(Miller et al., 2009)

Figure 4: Map depicting the location of marine mammal and opossum 
sampling sites. Inset indicates the area magnified and legend specifies 
samples that tested positive for S. neurona, other Sarcocystis species or 

negative animals. 

Opossum: https://www.pinterest.com/pin/18155204726072507/ ; Marine Mammals:https://www. pinterest.com/pin/155655730851423933/, https://www .pinterest.com/pin/73324300160548581/ ; Raccon: https://www.pinterest.pt/pin/379217231102797300/

Strains of Sarcocystis neurona detected in opossums will match 
strains present in infected marine mammals sampled along the 
same geographic area of western Washington State 

• Samples from marine mammals with suspected protozoal related deaths were provided by the Washington Department of Fish and Wildlife. 
• Opossum cadavers were collected as fresh road kill in the western Washington region from January 2017 to June 2017. Small intestine scrapings 

were examined using light microscopy for the presence of sporocysts.
• When available, marine mammal serum samples were first screened for S. neurona using an immunofluorescence antibody test (IFAT). 
• Opossum samples that contained sporocysts, as well as marine mammal brain tissue samples, were subjected to DNA extraction and PCR                                              

targeting amplification of the ITS1 gene 
• Amplicons consistent with Sarcocystis sp. were purified and sequenced for definitive identification
• Samples that were definitively identified as S. neurona were further characterized using the Sn7microsattelite and snSAG3 gene for comparison 

between opossum and marine mammal samples.

4. METHODS
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sample collection. Bottom: Opossum 
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Figure 2: Schematic representation of the methods and timeline of the study

• Determine the prevalence of S. neurona in opossums and 
select cases of marine mammals in Western Washington

• Extract S. neurona DNA from sporocysts obtained from 
infected opossums 

• Test select cases of marine mammals that stranded with 
clinical signs and/or lesions suggestive of protozoal 
encephalitis for S. neurona

• Genetically characterize and compare S. neurona strains 
detected in opossums and marine mammal samples

3. OBJECTIVES

• Increasing reports of marine mammal deaths attributed to the 
parasite Sarcocystis neurona have been published in recent 
decades.

• Sporocysts, the robust environmental stage of S. neurona, 
are shed in the faeces of infected opossums (Didelphis 
virginiana and D. albiventris) as the only known definitive           
hosts for the parasite. 

• Sporocysts can contaminate the marine environment via 
overland runoff that carries faecal waste to nearshore                   
waters.

• Ingestion of S. neurona sporocysts by marine mammals                  
can cause systemic disease and lead to fatal encephalitis 

• To date there have been no studies on S. neurona prevalence                  
in opossums in western Washington

1. INTRODUCTION 2. HYPOTHESIS

Intermediate Hosts Figure 1: Simplified schematic of Sarcocystis neurona lifecycle (photo source: see footnote) 
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• Prevalence of S. neurona (9.4%) in opossums from 
western Washington was slightly higher than the 
5.9% prevalence previously reported from central 
California 2.

• Interestingly, one opossum was found to have a 
strain of Sarcocystis sp. which has previously only 
been reported in parrots from central America. 
Future studies are recommended to evaluate the 
role of the opossum as a definitive host for this 
Sarcocystis species, and to further investigate its 
distribution in North America. 

• Two opossums and one harbour porpoise 
exhibited genetic identity among the snSAG3 and 
sn7 genotyping markers. This finding supports the 
hypothesis that S. neurona from infected opossums 
is transported to nearshore waters in Washington 
state, where marine mammals can become 
infected with the parasite and develop a 
potentially fatal disease. 

• Further sequencing of both the snSAG3 and sn7 
genes will be performed for the remaining marine 
mammal samples. 

6. DISCUSSION
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