
Eelgrass (Zostera marina) is vital to marine and estuarine ecosystems, 
as it serves as a habitat and food source for many types of aquatic 
life1. This species is threatened by the presence of wasting disease 
caused by the pathogenic eukaryote, Labyrinthula zosterae2. Wasting 
disease can kill the cells of its host and prevent the plant from 
photosynthesizing.  Little is known about the pathogenicity and 
ecology of environmental isolates of L. zosterae. This project will 
focus on the isolation, culturing, and archival of L. zosterae strains. 
Eelgrass beds located in Newport, Oregon were studied for this 
project.

Isolation and cryopreservation of Labyrinthula zosterae, cause of wasting 
disease in seagrass Zostera marina

The objective of this research was to isolate samples of L. zosterae
from various sites in Yaquina Bay and develop a method for 
cryopreservation and revival L. zosterae cells to allow for future 
characterization of the pathogenicity of isolates.

Introduction

Objective

Methods
Field Sampling
Four sites in Yaquina Bay (Fig. 1) were 
monitored over the summer months of 
2021. Samples of eelgrass blades and 
shoots were collected and examined for 
dark black lesions (indicator of wasting 
disease presence) and prepared for 
culturing.

Isolation
• blades with visual evidence of L. zosterae were trimmed and 

plated on seawater serum agar (Fig. 2, left )
• Data was recorded regarding sampling date and location
• Cultures were left to grow for 12-21 days
• Agar plugs from cultures were transferred to clean plates to 

obtain fresh growth (Fig. 2, right)

Cryopreservation Experiment

• Methods are adapted from Trevathan-
Tackett, et al. (2018)3.

• Three solutions of seawater serum 
broth + (5, 10, and 15%) glycerol were 
made.

• Three isolates were chosen to conduct 
the experiment.

• The leading edge of the colony was 
sampled using a sterile stainless steel 
straw to make standardized plugs of 
culture. 

• Plugs from each isolate were added to 
2 mL tubes containing the 
cryoprotectant solution (Fig. 3).

treatment treatment control

• Solutions left to penetrate cells for 
one hour before slow freezing at 
1°C/min to -80°C, then stored in the 
freezer for one week.

• Vials were quick-thawed in 50°C water 
bath and plugs were plated on growth 
media (Fig. 4).

• Previous step was repeated for agar 
plugs with no cells (control)

• 1 mL of seawater serum broth was 
added to dilute remaining cryo-
solution.

• Growth was monitored and assessed 
qualitatively using a dissecting scope.

Results
Isolate Information Cryopreservation Results

Future Considerations
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Samples Isolated from Each Site

Idaho Flats Sally's Bend South
Sally's Bend North Green Bridge

• Of 23 isolates initially cultured, 18 are still 
growing.

• No successful isolations were retrieved 
from Sally’s Bend North (Fig. 6).

• No seasonal differences in success rates 
were detected.

• Correlation between most disease 
prevalent site and most cultures isolated 
(Idaho Flats, Fig. 5 & Fig. 6).

• No significant difference among treatments (Fig. 7)
• ~67% success in regrowth after thawing (Fig. 7)
• For future applications, three plugs from each isolate 

will be archived to ensure successful revival.

Now that we have developed a method for preserving isolates, it will be easier to 
grow a large culture collection of L. zosterae. Future experiments will involve DNA 
extraction in order to get sequence information for each of the isolates. From there, 
we will be able to characterize and compare the phylogeny of them to gain a better 
understanding of their pathogenicity.
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Eelgrass bed at Idaho Flats during low-tide (photo credit: L. Greener)

Figure 2: Isolation of L. zosterae from 
trimmed leaf (left), then from agar plug (right) 

Figure 1: Google Earth image of Yaquina Bay, 
showing four sampling sites

Figure 3: Three plugs from each isolate archived in three solutions

Figure 4: A 
multi-well plate 
showing the set 
up of treatment 
and control 
groups

Figure 6: Prevalence of disease by site Figure 7: Success rates of cryopreserved isolates separated by treatment

Figure 5: Site of collection of isolates (n=18)
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