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Supplementary information: 

Supplement S1: Relationship between oyster total weight and meat weight 
Supplement S2: Oyster decontamination protocol 

Supplement S3: Schematic of the recirculating seawater systems 
Supplement S4: Perkinsus marinus seawater standards 

Supplement S5: Scaling clearance with oyster body size  
 

Supplement S1: Relationship between oyster total weight and meat weight 
We estimated the relationship between oyster total weight and wet tissue weight to ensure all 
experimental animals exposed to P. marinus in experiment one received a similar dose on a 
per tissue mass basis. We recorded the total weight (tw) and wet tissue weight (wtw) of 
sixteen oysters from each family in order to estimate the relationship between the two (Fig. 
S1.1). This study was part of a broader study investigating variability in disease resistance in 
six selectively-bred oyster families, including the families WT399, XB450, and hANA383 
used here, and we therefore based all parasite inoculations on the fitted relationship (wtw = 
0.05 + 0.10tw; r2 = 0.59, F1,95 = 130.88 P < 0.001) on data from all six families.    

 
Fig. S1.1: The relationship between oyster total weight and wet tissue weight among oyster 
sacrificed prior to experiment one.   
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Supplement S2: Oyster decontamination protocol 

In collaboration with the Rhode Island Department of Environmental Management (RI DEM) 
Coastal Resources Management Council (CRMC) Biosecurity Board, we developed the 
following protocol to minimize the risk of introducing non-native species associated with 
research oysters imported from out of state: 

 
1. Fill two large buckets with 10 liters (3 gallons) freshwater 

2. Add 10 ml bleach to one bucket (0.1% bleach solution) 
a. Be sure to label buckets to avoid mixing up order 

3. Working with three bags at a time, dunk animals in and out of ‘freshwater only’ 
bucket for two minutes.  

a. Change water after two rounds (6 bags) of dunking. Old water must be 
bleached and neutralized before being disposed.  

i. For 10 L of H2O, add 20 ml of bleach 
ii. For 10 L of H2O, add ¼ teaspoon of thiosulfate 

4. Immediately after dunking in first bucket, repeat process in freshwater bucket with 
0.1% bleach.  

a. Change water when it starts to look really mucky (6 bags? 9 bags? 12 bags?) 
b. Again, this water must be neutralized before disposal 

i. For 10 L of H2O, add ¼ teaspoon of thiosulfate 

5. Place decontaminated bags in holding tank 
6. When all bags have completed process and are in the holding tank, feed appropriate 

volume of algae paste. Allow oysters to feed overnight 
7. The following day, repeat rinsing process in the reverse order 

a. Dunk 3 bags at a time in freshwater with 0.1% bleach for 2 minutes 
b. Dunk 3 bags at a time in freshwater for 2 minutes 

c. Replace water when it gets too mucky  
i. Bleach/thiosulfate all water as described above before draining.  
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Supplement S3: Schematic of the recirculating seawater systems 

The control and P. marinus-exposed oysters in experiment 1 were held in replicate 
recirculating seawater systems consisting of eight, 75L tanks receiving aerated 1µm filtered 
UV-sterilized seawater from a 100L head tank containing biofiltration (Fig. S3.1). Seawater 
drained from each of the 75L tanks back into the head tank to complete the recirculating 
system. Each tank held seven oysters from each of the families at the start of the experiment, 
with oysters removed through censoring and at the time of observed mortality. 

 Fig S3.1: Schematic of the recirculating seawater systems used in experiment 1. The arrows 
show the direction of water flow through the systems.  
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Supplement S4: Perkinsus marinus seawater standards 

Concentrations of P. marinus measured via real-time quantitative PCR are expressed as the 
number copies of the targeted sequence in the template DNA. The template DNA is diluted to 
a standard concentration, allowing the concentration of parasite DNA to be interpreted with 
respect a known concentration of host DNA. In order to report concentrations as the number 
of P. marinus cells per unit volume of seawater sample, we generated a standard curve by 
spiking cups containing 500 ml 1µm-filtered, UV-sterilized seawater and 104 algal cells/ml 
with one of five doses (103 to 107 cells per 500 ml) of P. marinus (n = 3 cups per dose) as in 
Audemard et al. (2004). Standard curve samples were subject to the exact same treatment 
(filtration, Chelex extraction, qPCR) as experimental samples. We used a linear regression of 
the log10-transformed values of both the DNA copies per PCR reaction and cells per 500ml to 
relate the quantified density of P. marinus DNA to the number of P. marinus cells in 
seawater (Fig. S4.1; log10 DNA copies = 0.71 + 0.84cells; r2 = 0.92, F1,14 = 155.65 P < 0.001).  

 
References 
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Figure S4.1: The relationship between the plasmid DNA standard used in the real-time PCR 
assay and P. marinus spiked seawater standards.  
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Supplement S5: Scaling clearance with oyster body size 

Physiological rates such as filtration are strongly influenced by body size (Peters 1986; 
Riisgård 1988). The relationship between filtration rate (F), measured indirectly by clearance 
rate (Cl), and body weight (W), is described by the generalized allometric scaling law: 

  (Eq. S5.1) 
where a is a taxon- and character-specific normalization constant acting independent of body 
size and b is an allometric scaling exponent. The rates of most biological processes, feeding 
included, have the unusual property of scaling as three-quarter powers of body mass (Peters 
1986). Feeding rates in bivalve molluscs closely follow the three-quarter scaling law 
(Riisgård 1988), although there are slight deviations within and across species (Riisgård 
1988; Grizzle et al. 2001). Scaling exponents <1 lead to a negative relationship between Cl 
and W when Cl is simply expressed per unit W, and when experimental samples exhibit a 
wide range in body size, weight-standardized clearance rates (Cls) must be corrected to 
accurately reflect this allometric relationship by: 

���  (Eq. S5.2) 

The oyster families used in experiment two varied in body size, measured as dry tissue 
weight (ANOVA: F2, 77 = 15.73, P < 0.001), and we therefore conducted a separate laboratory 
study to estimate b and determine whether this exponent varied across the families. As in the 
main feeding experiment, ten oysters per family were allowed to feed in 1L cups containing 
500mL of 1µm filtered UV-sterilized seawater containing approximately 104 algal cells ml-1, 
leaving ten cups as no oyster controls. One ml water samples were collected from each cup at 
the beginning and end of a 6-hour period. We shucked and baked oysters to obtain dry mass 
measurements and quantified particle concentrations for each water sample in duplicate on a 
Coulter Counter.  
Clearance rates were corrected for the settlement of suspended particles using the mean 
� = 0.03 hr-1). To test whether b varied across the families, we expanded Eq. S5.1 to: 

  (Eq. S5.3) 
where δfamily is the deviation from the estimate of the allometric scaling exponent b  

for each family and xfamily is a dummy variable specifying the source family for each 
individual oyster. We fit the full model (Eq. S5.3) and the reduced model (Eq. S5.1) to the 
measured clearance rates using nonlinear regression, and used a likelihood ratio test to assess 
the significance of the full model testing whether deviations from b were attributable to the 
oyster families. As expected, our estimate of b was approximately ¾ and did not deviate 
significantly among the oyster families (Fig. S5.1; Likelihood ratio test: χ2 = 3.39, df = 3, P = 
0.34). We therefore used the estimate of b from Eq. S5.1 (b = 0.69, SE = 0.08, t = 8.56, P < 
0.001) to dry weight-standardize the clearance rates measured in the main feeding 
experiment.  
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Figure S5.1: The relationship between dry body mass and clearance rates for the three 
selectively-bred oyster families. The dashed lines show the relationships estimated for each 
of the three families using Eq. S5.3. The solid black line shows the relationship estimated for 
all oysters using Eq. S5.1.  


