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Abstract
Haplosporidium nelsoni is a protozoan parasite that causes a devastating disease in the Eastern oyster, 
Crassostrea virginica, H. nelsoni did not reach epizootic 

H. nelsoni

H. nelsoni in one commercial oyster site and two 

H. nelsoni
were surveyed. H. nelsoni

Introduction
The Eastern oyster, Crassostrea virginica, makes 

-

-
tunately, disease issues have become a major 
concern to the industry. One particular disease 

(multinucleated sphere unknown) and is 
caused by the protozoan parasite, Haplosporid-
ium nelsoni. H. nelsoni has shown devastating 

Andrews, 1988).

H. nelsoni
1957 in Delaware Bay and two years later in the 
Chesapeake Bay. Since its discovery, the known 

as Canada (Stephenson et al., 2003). The com-

-

-
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that H. nelsoni was moving into Maine’s oyster 
-

Estuary, ME. At this time, the overall prevalence 
H. nelsoni

River Estuary (M. Nelson, DMR, pers. comm. 
February 2014). At this time the Department 

H. nelsoni in several commercial 
oyster operations (Maine Sea Grant, 2012). The 

H. nelsoni at various sites throughout the river, 
especially within the commercial oyster opera-
tions (M. Nelson, DMR, pers. comm., Febru-
ary 2014). This previous survey included both 
cultivated oysters and wild oysters. The com-
mercial oyster operations use various culture 
techniques. This includes suspended culture 

With an ever changing environment (Balch et 
al., 2012), it is important to continue monitor-

H. 
nelsoni

H. nelsoni was surveyed 
in one commercial site and two natural beds 
located in an area that has a high concentration 

Estuary, ME. 

Materials and methods
Oyster collection
Oysters (Crassostrea virginica) were collected 

1). Two natural beds and one commercial site 

was not monitored. Between 30 and 40 indi-

each location and at each time point. Oysters 

2 years old (approximately 50-75 mm) at the 

by the growers as H. nelsoni resistant seed. The 

natural beds is unknown but the oysters sur-

(August, September, October 2012), which were 

Preparation for histological examination and 
genetic screening for the parasite

PCR analysis. Gill tissue samples were pre-

o

72 hours, the EtOH was removed and replaced 
-

and processed prior to being stained with he-
matoxylin and eosin.

using the Chelex protocol as described by Ara-



oC 

then incubated at 55o

hour. The samples were incubated at 100o

-

acetate (AcONH4

added to each tube. The samples were vortexed 

20 minutes to pellet the DNA. The supernatant 
was removed, leaving the DNA pellet. The pellet 

-1) were deter-
mined using a spectrophotometer (Biowave 

at -20oC. 

H. 
nelsoni MSX- A’ (5’-CGACTTTGGCATTAG-
GTTTCAGACC-3’) and MSX-B (5’-ATGTGTTG-

al. 2000). PCR master mix was made containing 

2 
(25nM), dNTP master mix (10mM), GoTaq Hot 

Figure 1.

.
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-

to each reaction. The reactions were cycled in a 
o

o o

seconds, 72o oC 

light (U:Genius, Syngene, UK). The prevalence 
(as a percentage) based on PCR results was 

surveyed.

To make sure that there was no inhibition and 

H. nelsoni 
through PCR, were re-run using Crassostrea 
virginica -
CTGCCCAGTGCGACAATAA-3’ and reverse 
primer 5’-TCGAGGTGCCAAGCCCTTTAGT-

the C. virginica mitochondrial genome. The 
cycling conditions were the same as the H. 
nelsoni primer cycling conditions. 

Histological examination
-

H. nelsoni using an Olympus BX51 light 
microscope. The H. nelsoni

Haplosporidium nelsoni rating system Haskin 
-

-

starting at the gills and working over the entire 

the gills were then examined thoroughly at 

1. In the original method (Ford and Haskin, 
1982) intensity levels 3,4,5 were analyzed using 

without oil immersion at 400X. Once the gills 

Table 1. Haplosporidium nelsoni Crassostrea virginica). This shows the 
H. nelsoni
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were examined and scored, the body was then 

based on Table 1. For every oyster, the gills and 
body were scored individually and then the 

both the gills and the body. Prevalence based 
on histology results were calculated the same 
way as the PCR results. Weighted prevalence 

-

Results and discussion
H. nelsoni was present at all sites surveyed. 

overall was observed at the commercial site 
(Figure 2, site 1). In August and September the 

in natural bed A (site 2) gradually decreased 
over the three month survey, while the op-
posite was observed in the natural bed B (site 
3); the prevalence increased over time eventu-
ally peaking in October (Figure 2). Overall, the 
H. nelsoni prevalence determined using PCR, 

prevalence data (Figure 3) by 2-way ANOVA 

site or sample time. However there was a sig-

between site and sample time. Factors that may 

the parasite include hydrography, tempera-

Estuary.

-

as a known H. nelsoni
selective breeding program (Ford and Bushek, 
2012). Until 2009, no H. nelsoni parasites were 

Rutgers University, pers. comm. March 2014). 
Beginning in 2009 H. nelsoni prevalence within 
the estuary increased markedly with total preva-

indicates a limited reduction in the prevalence, 

time points (Figure 2). In 2012, mortality levels 
-

mercial stock (C. Newell, Pemaquid Oyster Co., 
pers. comm February 2014).

-
lation is rare and is usually restricted to the 

H. nelsoni non-resistant seed 
stock. It is believed that the natural beds are 
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Figure 2. Haplosporidium nelsoni at 3 sites (site 1 commercial, site 2 natural bed A, site 3 natural 

H. nelsoni 

Figure 3. Haplosporidium nelsoni at 3 sites (site 1 commercial, 



Figure 4A-C. Images showing Haplosporidium nelsoni

H. nelsoni

a

c



natural beds become seeded with resistant stock 
then it is anticipated that all the natural beds are 
likely to become populated with the same stock. 
This may impact the prevalence by reducing the 

-

-
site within the environment. In contrast, the 

suppressed the parasite within the estuary. 

the prevalence changes over time especially as 
industry within the estuary moves to using H. 
nelsoni resistant stocks.

Conclusions

that the haplosporidian parasite is still present 
-

though this study only surveyed a small area, 

H. nelsoni present within an 
area that is heavily concentrated with com-
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