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Background

Haplosporidium nelsoni

e Pathogen
e Classification
e Formally known as Minchinia nelsoni
e Protistan parasite
e Causative agent of MSX (multinucleated sphere X) disease

¢ Disease diagnosis — Histology, Hemolymph smears, and
molecular techniques (PCR)

e Life history - unknown

® Hosts
e Crassostrea gigas
e Crassostrea virginica

Arzul & Carnegie (2015)

Sporulation depends
on food availability

Intermediate
host?
(<1 mm in size
if it exists)

Rapid destruction of
parasites at low salinity

Prevalence of MSX influenced by
temperature and salinity




Introduction

* Diagnostics and Pathology —

Plasmodia
Extracellular infections
Gill epithelium and subsequently become dispersed through all tissues.

Sporulation occurs in the epithelium of the digestive diverticula and plasmodia develop into sporocysts, with spore walls forming
around each nucleus.

Histological method does not become reliably accurate until the parasite density is ca. 103 to 104 parasites gramme —1 wet weight.
Hemolymph or tissue smears, although this method is less sensitive than tissue section histology.
Molecular diagnosis using specific DNA primers and PCR is considerably more sensitive, although it is not currently in routine use.

* H. nelson is an exotic pathogen that may have been inadvertently introduced to mid-Atlantic USA estuaries along with C. gigas oysters

* Native C. virginica oysters were naive hosts for the exotic MSX disease pathogen, infectivity and virulence of H. nelsoni were extreme among
the wild C. virginica oysters that were abundant then in Delaware and Chesapeake bays



ﬁ[ Urosporidium sp. ex. Stictodora lari (AY449714) Arzul & Carnegie (2015)
Urosporidium crescens (U47852)

Syllis nipponica parasite (DQ444238)

Haplosporidium patagon (KJ534587)

Haplosporidium louisiana (U47851)

Haplosporidium tuxtlensis (JN368430)

Haplosporidium pickfordi (AY452724)

Haplosporidium lusitanicum (AY449713)

Haplosporidium montforti (DQ219484)

Haplosporidium littoralis (HX185413)

99 100~ Haplosporidium raabei (HQ176468)

Haplosporidium edule (DQ458793)

7 Haplosporidium costale (U20858)

60| 100L Haplosporidium sp. ex. Ostrea edulis (AY781176)

_1%?{_ Litopenaeus vannamei parasite (Belize, DQ653412)

Litopenaeus vannamei parasite (Indonesia, HQ285783)

Minchinia teredinis (U20319)

Minchinia sp. ex. Cyrenoida floridana (AY449712)
Minchinia chitonis (AY449711)

Minchinia occulta (EF165631)

Minchinia mercenariae (FJ581816)

Minchinia tapetis (AY449710)

Bonamia sp. ex. Dendostrea sanavicensis (JF831803)

Bonamia perspora (DQ356000)

Bonamia ostreae (AF262995)

Chesapeake Bay Bonamia exitiosa (AF337563)
ﬂ Haplospon'dium nelsoni (U1 9538)
Haplosporidium diporeiae (KF378734)

— Ruditapes decussatus parasite (AY435093)
b Pandalus platyceros parasite (AY449716)
— Haliotis iris parasite (AF492442) — 50 changes

Phylogenetic analysis of haplosporidian
sequences available in the GenBank
database

100} 1

H. nelsoni spores (S) and plasmodia (P) in
a rare heavy infection of an oyster,
Crassostrea virginica, from lower




Environmental Conditions

Proliferates at temperatures 210°C.

Rarely found in oysters living at < 10 ppt or less

Salinities of 15 ppt or higher are associated with epizootics and drought conditions

Seasonality —

e Mid-May through October

® Rapid multiplication - summer and heavy mortalities in autumn.

e High prevalence in winter lead to subsequent mortality events in spring when temperatures warm
¢ A second prevalence peak may occur in late May or early June, with consequent mortalities.

¢ A multiyear cycle of infection prevalence

e Low prevalence years following cold winters



MSX DISEASE ORIGINS IN THE CHESAPEAKE BAY

* H. nelsoni appears to be a benign parasite of C. gigas

* Introduced to USA coastal waters by experimental introductions of Pacific oysters before
1957 or transfers of ballast waters or other infectious vehicles from Asian sources.

e 1957 — MSX first identified as the previously unknown protozoan disease that was
decimating Delaware Bay oysters.

e 1959 — Mortality events in the Chesapeake Bay

* Oyster mortality due to this parasite exceeded 90% on reefs in lower Delaware and
Chesapeake Bays during the early years of the epizootic

* Oyster populations in Chesapeake Bay have minimal resistance to H. nelsoni

* Virginia oysters preside in low-salinity sanctuaries of the middle to upper reaches of the
large rivers of the lower Chesapeake’s western shore (summer-fall salinities < 20 ppt)

* Reduced H. nelsoni activity
* Limited predation
* Limited Perkinsus marinus parasitism.
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Chesapeake Bay MSX Distribution
2016 VS. 2019
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MSX % Distn. Frequency
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Mortality (%)
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Management

* Management plan for H. nelsoni —
policy and mitigation plan — oyster
population surveys (monitoring —
MDNR- Fall oyster surveys, 15,000
oysters from 30 sites).

* EPA Chesapeake Bay Program, Oyster
Disease Meeting (2007)

* Technologically limited detection
outside of hosts

MDNR

Final Shellfish Mangement

Plan Areas _.‘-

Public Shellfish Fishery Areas

Il sanctuaries fpmne



Azevedo and Hine
(2017)
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Management

* Maryland DNR Mollusc Disease
Control Policy

* 1993 Maryland Oyster Roundtable
Action Plan

e 2000 Maryland Aquatic Animal
Health Policy and Implementation
Plan

* 2004 Chesapeake Bay Program
(EPA) Oyster Management Plan

e 2010 - 2019 Maryland Oyster
Management Plans
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