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Science Brief

Even protists get infections

ISSUE

The dominant primary producers in the Columbia River
are the diatoms, single-celled eukaryotic microorganisms
(‘protists’) encased in silica (glass) shells. Diatoms thrive
when nutrients are plentiful; they draw down carbon
dioxide as they photosynthesize and represent an im-
portant food source for zooplankton. Diatoms generally
perish through grazing by zooplankton or by limitation of
nutrients or light required for growth. Recent observations
suggest that some diatoms are susceptible to infection by
fungal parasites called chytrids. Although these infections
have been noted since the mid 1900’s, their dynamics and
potential impacts remain very poorly understood. Related
chytrid species are responsible for massive infections of
amphibians worldwide. The factors responsible for disease
outbreaks remain unclear. The objectives of the present
study are to (1) establish the distribution and frequency of
chytrid infections among diatoms in the Columbia River
Coastal Margin (CRCM), including the river, estuary, and
plume; (2) determine the conditions under which they oc-
cur; and (3) assess their potential ecological impacts.

APPROACH
Michelle Maier (M.Sc. student) and Tawnya Peterson (Ph.D.)
initiated the study based on observations of diatom para-
sitized by chytrids in the Columbia River estuary in April
2009. Near Pt Adams (Fig. 1), colonies of the diatom Aste-
rionella formosa included some cells with attached fungal
sporangia (Fig. 2). Sampling was ¢
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phological features and illumination by the stain. Further
sample analysis included DNA extraction, amplification

and sequencing of specific regions spanning the 18S and
internal transcribed spacer regions of the ribosomal DNA
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to identify different chytrid species. Samples are being enu-
merated to establish infection rates (number of chytrids per
cell and number of infected diatoms).

FINDINGS

The observations revealed that diatoms are susceptible to
infection by chytrid fungi in the CRCM. Infected cells often
appeared devoid of contents, indicating that infections could
account for diatom mortality. Chytrids occurred in at least
three diatom species
(Aulacoseira italica, Frag-
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ilaria crotonensis, and
I lCLHLN /4 formosa) in the river
and estuary from April
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Figure 2. Colony of A. formosa with chytrid
sporangia. Chloroplasts in the diatom cells  Yeveal whether the infec-
are green due to autofluorescence. Use of  tions persist through

the fluorescence microscope generously

provided by M. Haygood. the winter months.

The specificity of the
parasite-host relationship is not clear. Intriguingly, infected
diatom cells were also observed within the estuary turbidity
maximum, providing a potential mechanism by which chytrid
populations may be retained in the system to carry out sub-
sequent infections.

IMPLICATIONS

In lakes, the infection of diatoms by chytrid fungi can divert
energy flow from a classical diatom-grazer-fish food chain
to a so-called ‘mycoloop’ where fungi acquire nutrients from
diatom hosts saprophytically and zooplankton graze on
fungal zoospores. The consumption of fungal zoospores by
zooplankton can relieve grazing pressure on phytoplankton.
The diversion of energy into the mycoloop has implications
for nutrient cycling and trophic transfer efficiency that re-
main very poorly understood.

MORE

Ongoing work seeks to (1) establish the spatial and temporal
distribution of chytrid infections in the CRCM; (2) determine
whether infections of diatoms alter nutrient cycling in the
river; and (3) show whether fungal infections can impact
diatoms in the adjacent coastal ocean via the river plume.
Understanding the dynamics of diatom infections may yield
important clues about potential reservoirs of chytrid fungi.

The Center for Coastal Margin Observation & Prediction (CMOP) is creating a new paradigm
for conducting coastal-margin science. We seek a shift from reactive to anticipatory science by
taking advantage of the inherent power of structured integrations of information, methods
and people: “collaboratories.”

For more information, visit our web site at www.stccmop.org
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