+, Degradation of Domoic Acid Under Common Storage Conditions
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Domoic acid (DA), a potent neurotoxin, is produced by various species of the diatom Pseudo-nitzschia. The study ? Date (2007)
of Pseudo-nitzschia physiology and toxin production in both the field and in the laboratory commonly involves the
collection and (preferably) short-term storage of filtered phytoplankton samples. Because it is generally not
practical to process individual phytoplankton samples for DA immediately, the effects of storage on the DA content Results
of the samples becomes an important question. The majority of literature addressing domoic acid degradation has DA in DAP samples
focused on shellfish samples'-2. Degradation of DA in filtered phytoplankton samples has been addressed to a
lesser extent, predominantly in the context of photodegradation34. One exception is a study on DA stability in field Question #1: Is there DA degradation in DAP samples? Answer: YES.
samples collected during a Pseudo-nitzschia bloom®. In this study, particulate DA (DAP) samples were sub- Two-wav ANOVA
sampled, stored under various conditions (room temperature, -20°C, and 4°C), and measured over the course of 6 __ y . —
months. While this study offered recommendations to improve current DAP sample storage methods, it incited 14 | Sogro_e of /o C_)f t_otal P value  Significant?
additional questions and concern regarding DA stability in DAP samples. Here, we address some of the still [ 1 variation variation
outstanding questions surrounding DA degradation through a study of DA degradation in DAP samples recovered ) \ § Interaction 14 37 0.1045 No
from a single toxic uniclonal culture of P. multiseries. Recovered DAP samples were stored under a variety of % Y
conditions commonly implemented for DAP sample storage [liquid nitrogen (-196°C), -80°C, -20°C, 4°C]. To — 2 = I Tfemperature ©-16 0.0250 es
assess relative degradation rates between treatments, filters from each treatment were measured for DA in = v | i : Time 51.78 <0.0001 Yes
triplicate roughly every 2 weeks over a 3-month period. u*;j T Linear regression of degradation
Experimental design s o ! i 4°C  -20°C |-80°C Liquid N,
Grow 10L batch of P.multiseries 771G on Si-limited f/2 media <(§ T S| 0.031 0.015 0.029 0.018
= ope -U. + | -0. + -U. + -U. +
e 8 . 0.013  0.015 0008 0.009
Culture harvest & DAP sample collection :
50mL per GF/F filter & S r2 0.233 0.0543 0.412 0.173
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50 fiters 50 fiters 0 fiters o0 fiters Question #2: Is there a difference between storage methods? Answer: YES.
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imitation, and serially transferred up to 10L volume. The batch culture was incubated at 15+1 °C under ca.
100-200 umol photons m? s™! irradiance using standard (GE “soft white”) fluorescence illumination on a
12:12 main light cycle and a 14:10 secondary light cycle (stepped increase/decrease in light).

Culture harvest

The culture was harvested just prior to the day 6 time-point, as the batch culture appeared to be entering into
early stationary phase. Domoic acid particulate (DAP) samples were collected by gentle filtration (~100
mmHg) onto Whatman® GF/F glass-fiber filters. Fifty (50) mL of culture was filtered per GF/F, yielding a
total harvest of 200 DAP filter samples. The DAP filters were stored individually in Nalgene® 2mL
cryovials.

Treatment Treatment

Sample storage
The samples were divided evenly among four common storage conditions. The storage conditions were: What about that Domoic A?SAI]Z?J;;; Standard
= Dewar filled with liquid nitrogen--samples were kept in the vapor (not submerged) (-196°C) Internal DA standard?
= Storage freezer, maintained at -80 °C 80
» “Standard” frost-free freezer, maintained at -20 °C 70
» Refrigerator, maintained at 4 °C 60
50
40
30

The internal DA standard suggests
degradation as well. The DA standard
Analysis scheme was kept in sterile buffer solution at

All [DA] values represent triplicate sample analysis; 3 filters were pulled from each treatment per time-point. 4°C (in the dark) for the duration of
At the time of batch harvest, three (3) “fresh” (no storage treatment) DAP samples were analyzed to the experiment. Differences between 20
ascertain the initial domoic acid concentration ([DA] “time-zero” time-point, [T,]). All remaining filters were dilution factors were accounted for in 10
evenly divided and placed in their respective storage treatments. Roughly 2 hours following initial storage, the methods. 0 | | | | | |
DAP samples were pulled from each storage condition and analyzed (“flash-treatment” time-point). After May/20 Jun/09 Jun/29 Jul/19 Aug/08 Aug/28 Sep/17 Oct/07 Oct/27
the day of harvest, samples from each storage condition were analyzed roughly every 14 days. Date (2007)
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DAP analysis
DAP filters were extracted via sonication in 3mL 10% methanol, followed by syringe filtration (0.2um). All Answers:
sample extracts were analyzed for [DA] using Mercury Science® Enzyme-Linked ImmunoSorbant Assay

(ELISA) domoic acid test kits according to the prescribed methods (available at : T . - . : S
http://www.mercuryscience.com/DA%20User%20Guide%202007A.pdf). A DA internal standard (pure DA 1. There is statistical evidence for degradation of particulate phytoplankton domoic acid in

diluted in aqueous buffer solution) was analyzed in tandem with the experimental samples. samples under common storage conditions. Based on our methods, degrada?'on would :
exceed measurement error after about 2 months of storage, and could result in substantial

Statistical analysis loss after about 1 year in storage assuming a constant degradation rate.
Statistical analysis was through a 2-way ANOVA with replication, with factor 1 being Treatment (storage

temperature) and Factor 2 being Time. Subsequent determination of the significance of the degradation

through time was determined using ANCOVA on the linear regressions of each treatment. . There Is a statistical difference in storage methods. Increasing temperatures resulted In

increasing variability of replicates; however, these differences are minor over short (< 1
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