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Supplement 1. Methods for qPCR assessment of Perkinsus marinus infection and cPCR assessment of 
Haplosporidium nelsoni infection 

For P. marinus quantification, we used a primer and probe set adapted from Gauthier et al. (2006) and modified 
by N. Stokes (personal communication). Our 10 µl PCR reaction mixture consisted of 5 µl Taqman Fast 
Advanced 2X Master Mix (Life Technologies), 2.4 µl nuclease free water, 0.20 µl Bovine Serum Agglutinate 
(BSA, 10mg/ml; New England BioLabs), 0.90 µl each PMAR-F (TTGTTAACGCAACTCAATGCTTTGT) and 
PMAR-R (AAGCGCACATAACGAACCACC) primers, 0.50 µl PMAR MGB-probe (GCTTGAACTAACTCT), 
and 1 µl template DNA.  

We ran all standards (gBlock generated (N. Stokes (personal communication)), negative controls, and 
experimental samples in duplicate. We used a BioRad CFX96 Touch Real-Time PCR detection System for 
amplification with a program of 40 cycles of 3 s at 95°C and 30 s at 60°C with an initial denaturation of 20 s at 
95°C. Data were analyzed using the CFX Manager Software, version 3.1. Experimental samples with copy 
numbers below 32 were considered below the limit of detection (LOD). Samples with copy numbers between  
32-100 were considered positive for P. marinus and included in calculations of the probability of infection. 
Samples with copy numbers below 100 were considered to be below the limit of quantification (LOQ) and were 
not included in calculations of intensity. There were very few individuals with copy numbers between 32-100 so 
intensity calculations were not significantly altered by the exclusion of these individuals.  

For H. nelsoni detection, we used a primer set from Stokes et al. (1995) and Renault et al. (2000) (Table 1). The 
PCR mixture of 23 µl consisted of 12.5 µl GoTaq 2X Green Master Mix (Promega), 8 µl nuclease free water, 
1.5 µl BSA, 0.5 µl each of MSX A’ and B primers, and 2 µl of template DNA. Amplification was conducted on 
an Eppendorf Mastercycler following a program of 30 cycles of 94°C for 30 sec, 59°C for 30 sec, and 72°C for 
1.5 min, with an initial holding step at 94°C for 4 min and final extension of 72°C for 5 min. Positive controls for 
H. nelsoni were obtained from N. Stokes (VIMS). We ran amplified products through a 1.5% agarose gel 
containing GelRed nucleic acid stain (Biotium) and viewed them with a UV transilluminator. All experimental 
samples and positive and negative controls were run in duplicate for H. nelsoni detection. 
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Supplement 2. Methods for assessment of phagocytic activity of oyster hemocytes 

We collected ~ 500 µl of hemolymph from the adductor muscle of each oyster with a sterile syringe and stored 
hemolymph samples on ice in 2 ml microcentrifuge tubes until time of processing (no more than 3 h). In 96-well 
plates, we incubated 100 µl of hemolymph with 100 µl of sterile seawater (Sigma) and 50 µl of fluorescent bead 
solution (200 µl of bead stock (Life Technologies) into 4800 µl DI; beads serve as proxy for foreign or invading 
cells) for 60 min in the dark at 28°C and a stir speed of 100 rpm. We stopped the reaction using 25 µl of 6% 
buffered formalin and ran triplicate hemolymph samples for each individual oyster.  

We filtered each sample prior to running it through a FACSCalibur flow cytometer and samples were read for 
100,000 individual events (cells). The flow cytometer was set to detect and record the number of events with 
fluorescence representative of ≥1, ≥2, or ≥3 fluorescent beads to determine the proportion of cells that 
phagocytized a specific quantity of beads (i.e., foreign cells). With CellQuest software (ver 4.0.1), we used 
forward and side scatter readings for each sample to identify and gate cells fitting the characteristics of granular 
hemocytes (granulocytes, large and complex cells). The proportion of granulocytes consuming ≥1 and ≥2 beads 
was ~100% for all samples, so we conducted statistical analysis on the ‘highly active’ cells that consumed ≥3 
beads.  

We also calculated the mean number of beads consumed by all granulocytes for each individual oyster using the 
proportion of granulocytes that consumed a specific number of beads (1, 2, or 3) and the total number of gated 
granulocytes (i.e., those that consumed at least 1 bead and were recorded by the flow cytometer). Our calculations 
were capped at 3 beads as it became difficult to accurately distinguish the cells that consumed ≥4 from ≥3. This 
cap made our upper estimates of bead consumption conservatively low as there was a small portion of the cells 
that consumed ≥3 beads. 


