Proposal 27-125

ISSC Method Application Format for Biotoxin Methods Matrix Extension

The purpose of laboratory validation in the National Shellfish Sanitation Program (NSSP) is to
ensure that methods under consideration for adoption by the NSSP are fit for their intended use in
the Program. This document provides a detailed outline of the types of information and data the
Interstate Shellfish Sanitation Conference (ISSC) Laboratory Committee (LC) requests from
submitters for extension of current NSSP methods to cover additional matrixes (i.e., molluscan
shellfish species). These recommendations are intended for methods which have already undergone
a single laboratory validation (SLV) and are being considered for use with a new matrix. Included
are the method performance criteria that should be examined for inclusion in the validation package,
along with LC recommendations for each criterion. Data generated for the more robust performance
criteria may be used to satisfy multiple criteria, if applicable.

Method Overview

Method Title:
Application of Receptor Binding Assay to Multispecies Monitoring for Paralytic Shellfish
Poison

Method Submitter(s) and Contact Information:

Shelley Lankford, Washington State Department of Health Public Health Laboratories, Biotoxin
Laboratory and WA DOH Shellfish Program

Tod Leighfield & Kelly Cusick, NOAA Charleston Lab

Sitka Tribe of Alaska Environmental Research Laboratory

Intended or Target Use:

(approved, approved limited use, or emergency use)

The receptor binding assay (RBA) is intended for use as an NSSP Approved Method for the
quantitative assessment of paralytic shellfish poison (PSP) in multiple species. The application
of this project is specifically intended for use in regulatory laboratory settings. The RBA serves
as an alternative to the mouse bioassay (MBA) in these applications, offering a measure of
integrated toxicity with high throughput and the elimination of live animal testing.

Rationale for this Method in the NSSP:

The overall goal of this project is to fully validate the Receptor Binding Assay for use in testing
paralytic shellfish poison in multiple shellfish species. This project will take on the necessary
work to make the RBA assay a viable regulatory method for PSP monitoring. It will address
NOAA'’s Preventative, Control, and Mitigations of Harmful Algal Blooms (PCMHAB)
program’s goal of translating a method into a product that is widely available. By putting the
method through conditions that simulate regulatory screening we will attempt to demonstrate
that the assay is equivalent to the mouse bioassay. To date, only mussels have been fully
approved for RBA testing in the NSSP, yet a number of matrices can be analyzed using limited
use criteria. A significant effort is needed to expand the validations for the limited-use approved
and other non-validated shellfish species using the RBA method for its utility to be realized by
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PSP testing programs.

Method Principle/Basis:(receptor binding assay, immunoassay, LC-MS, etc.)

This PSP receptor binding assay is based on the interaction between the toxins and their native
receptor, the voltage-gated sodium channel. All paralytic shellfish toxins (PSTs) bind to site 1 of
the voltage-gated sodium channels relative to their affinity to the channel (receptor). These
affinities are a primary driver of in vivo toxicity and the read-out of the RBA, results in a
measure of integrated potency (independent of knowing which toxin congeners are present)
similar to mouse intraperitoneal potency. In the RBA, tritiated saxitoxin (3H-STX) competes
with unlabeled PSTs in a shellfish extract for a finite number of available receptor sites in a rat
brain membrane preparation. After a binding equilibrium is reached, unbound 3H-STX is
removed by filtration and the remaining 3H-STX is measured with a scintillation counter
(measured as counts per minute or CPM). The amount of 3H-STX present is indirectly related to
the quantity of unlabeled PSTs in the sample. This output is compared to a standard curve
prepared from saxitoxin dihydrochloride and is reported at saxitoxin dihydrochloride equivalents
agnostic to the specific PSP congener composition of the extract.

Target Matrix/Matrices:

(list shellfish species by common and scientific names)

The target matrices include Pacific geoduck clam (Panopea generosa) gutball, whole Pacific
oysters (Crassostrea gigas), northern razor clam (Siliqua patula) meat only, and whole hard
clams, comprising three species: butter clams (Saxidomus gigantea), Pacific littleneck clams
(Protothaca staminea), and Japanese littleneck clams (also known as Manila clams; Venerupis
philippinarum).

Target Toxin(s):

The target toxin class are paralytic shellfish toxins (PSTs), with NIST Saxitoxin
Dihydrochloride (RM 8642a) serving as the certified reference standard for generating
calibration curves and spikes for shellfish samples.

Existing Certification(s) of the Method:

(AOAG, etc.)

The RBA has successfully undergone AOAC single laboratory validation (Van Dolah et al. 2009
— Appendix II) and a full collaborative study (Van Dolah et al. 2012 — Appendix III). The RBA
is now considered an AOAC Official Method of Analysis (OMA 2011.27 — Appendix IV) and
was adopted in the FDA NSSP in the 2015 edition for analysis of mussels as an alternative to the
mouse bioassay and as a limited use method for screening and precautionary closure. The
current proposal provides data to seek consideration for the RBA to be a NSSP Approved
Method for these additional matrices: geoduck gutball, whole oyster, whole clams, and razor
clam meat.

Equipment Required:
(Provide a list of specialized equipment needed to perform the method.)
The following list identifies the equipment and supplies needed for conducting the RBA.

For the assay:
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(a) Microplate Scintillation counter suitable for measuring low counts of tritium (<1000dpm)
(e.g. MicroBeta from Revvity)

(b) An 8-channel pipettor (5-200 ul variable volume and disposable tips)

(c) Micropipettors (1-1000 pl variable volumes and disposable tips)

(d) 96-well microtitre filter plate (1 um pore size type GF/B glass fiber filter/0.65 um pore size
Durapore support membrane (MilliporeSigma; Cat. No. MSFB N6B 50)

(e) MultiScreen vacuum manifold (MilliporeSigma; Cat. No. NSVMHTSO00)

(f) Vacuum pump

(g) Centrifuge tubes (15 and 50 ml, conical, plastic)

(h) Mini dilution tubes in 96-tube array

(1) Reagent reservoirs

(j) Ice bucket and ice

(k) Vortex mixer

(I) Sealing tape (Millipore; Cat. No. MATA HCLO00)

(m) Volumetric flask or graduated beaker (1 L) (for buffer preparation)

(n) -80 °C freezer

(o) Refrigerator

(p) pH meter (for buffer preparation)

For sample extraction:

(q) Blender or homogenizer for sample homogenization
(r) Pipets

(s) Centrifuge tubes (15 ml, conical, plastic)

(t) pH meter or pH paper

(u) Hot plate or water bath

(v) Graduated centrifuge tubes (15 ml)

(w) Centrifuge and rotor for 15 ml tubes

For rat brain isolation:

(x) Teflon/glass homogenizer (Motorized tapered Teflon pestle and glass tune (15 ml)
(y) Motorized tissue homogenizer (Polytron or small handheld blender)
(z) High-speed centrifuge and fixed angle rotor (20,000 xg rcf)

(aa) Centrifuge tubes (12-15 ml, rated for 20,000 xg)

(bb) plastic cryovials (2 ml)

(cc) Graduated beaker (300 or 500 ml)

(dd) Pipets (5-10 ml, disposable)

(ee) Forceps

(ff) Ice bucket and ice

(gg) top loading balance

Reagents Required:

(Provide a list of specialized chemicals, reagents, etc. needed to perform the method.)

For the assay:

(a) STX diHCI standards (NIST RM 8642a; National Institute of Standards and Technology;
www.nist.gov) [This is the same standard used for the MBA]

(b) 3H-STX (0.05 mCi per ml, >10 Ci per mmol, >90% radiochemical purity; American
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Radiolabeled Chemicals, St. Louis, MO)

(c) 3-Morpholinopropanesulfonic acid (MOPS; Sigma; St. Louis, MO; Cat. No. M3183-500G
[or equivalent])

(d) Choline chloride (Sigma; Cat. No. C7527-500G [or equivalent])

(e) ultrapure water (MilliQ or equivalent)

For microplate counter only:
(f) Ultima Gold liquid scintillation cocktail (Revvity.; Waltham, MA; Cat. No. 6013321 [or
equivalent])

For sample extraction:

(g) Hydrochloric acid (HCI; 1.0 and 0.1 N)
(h) Sodium hydroxide (0.1 N)

(1) Water (distilled or deionized [18 p€])

For rat brain isolation:

(j) 20 rat brains (male, 6-week-old Sprague-Dawley; available through Hilltop Lab Animals,
Inc., Scottdale, PA; www.hilltoplabs.com [or equivalent])

(k) MOPS, pH 7.4 (Sigma; Cat. No. M3183-500G [or equivalent])

(I) Choline chloride (100 mM; Sigma; Cat. No. C7527-500G [or equivalent])

(m) Phenyl methylsulfonyl fluoride (PMSF; Sigma: Cat. No. P7626)

(n) Isopropanol

(o) Micro bicinchoninic acid (BCA) protein assay (Pierce, Rockford, IL)

Proprietary Aspects:
(Provide any aspects of the method that are proprietary or trade secret.)
None. All reagents can be prepared or purchased.

Safety Requirements:

(Describe the safety measures, beyond those of routine laboratory practices, required to perform the
method, including personal protective equipment, fume hoods, etc.)

General safety requirements (e.g., personal protective equipment including gloves, safety
glasses, and laboratory coat) for working with toxins, biological reagents, and radioactive
material must be followed. Users must be trained in and follow all in-house safety procedures
for working with toxins and radiolabeled materials. Although low levels of radiation are used for
this assay, sometimes under an NRC exemption clause for the ARC sourced 3H-STX users must
follow all local, state and federal laws and procedures regarding the receipt, use, and disposal of
radioisotopes. Please see Appendix C for further safety requirements.

Method Cost:

(Provide an estimate of cost per analysis, including start-up costs for specialized equipment, personnel,
etc.)

The estimated cost per 96-well plate assay is ~$240. Including standards and samples with
triplicate measurements (as well as three dilutions per sample [ranging from 3.5-600 pg STX eq
100 g-1] to ensure the unknown samples fall within linear range of assay), the cost per sample
for quantitation would be ~$35.50. If running multiple plates or in screening mode, sample costs
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would be reduced. A microplate scintillation counter is needed, and the cost is ~$70-250K for a
new counter, depending on the brand and number of simultaneous detectors. However, used
instruments can be purchased for ~$13K.

Sample Throughput:

(Provide a description of how many samples can be analyzed by this method in a given time frame;
please specify under what conditions this throughput can be achieved.)

Microplate scintillation counting provides the ability to test multiple samples simultaneously
with a turnaround time for data in approximately 3 hours. Up to four plates per analyst are
possible in one day, yielding a throughput of at least 36 samples per day.

DEFINITIONS

1. Accuracy/Trueness - Closeness of agreement between a test result and the accepted reference value.

2. Analyte/measurand - The specific organism or chemical substance sought or determined in a sample.

3. Blank - Sample material containing no detectable level of the analyte or measurand of interest that is
subjected to the analytical process and monitors contamination during analysis.

4. Comparability - The acceptability of a new or modified method as a substitute for an established
method in the NSSP. Comparability must be demonstrated for each substrate or tissue type by season and
geographic area if applicable.

5. Fit for purpose — The analytical method is appropriate to the purpose for which the results are likely to
be used.

6. HORRAT value —- HORRAT values give a measure of the acceptability of the precision characteristics
of a method.*

7. Limit of Detection — The minimum concentration at which the analyte or measurand can be identified.
Limit of detection is matrix and analyte/measurand dependent.*

8. Limit of Quantitation/Sensitivity — The minimum concentration of the analyte or measurand that can
be quantified with an acceptable level of precision and accuracy under the conditions of the test.

9. Linear Range — The range within the working range where the results are proportional to the
concentration of the analyte or measurand present in the sample.

10. Measurement Uncertainty — A single parameter (usually a standard deviation or confidence interval)
expressing the possible range of values around the measured result within which the true value is
expected to be with a stated degree of probability. It takes into account all recognized effects operating
on the result including: overall precision of the complete method, the method and laboratory bias and
matrix effects.

11. Matrix — The component or substrate of a test sample.

12. Method Validation — The process of verifying that a method is fit for purpose.'

13. Precision — The closeness of agreement between independent test results obtained under stipulated
conditions.! 2 There are two components of precision:

a. Repeatability — The measure of agreement of replicate tests carried out on the same sample in the
same laboratory by the same analyst within short intervals of time.

b. Reproducibility — The measure of agreement between tests carried out in different laboratories. In
single laboratory validation studies reproducibility is the closeness of agreement between results
obtained with the same method on replicate analytical portions with different analysts or with the
same analyst on different days.

14. Quality System - The laboratory’s quality system is the process by which the laboratory conducts its
activities so as to provide data of known and documented quality with which to demonstrate regulatory
compliance and for other decision—making purposes. This system includes a process by which
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appropriate analytical methods are selected, their capability is evaluated, and their performance is
documented. The quality system shall be documented in the laboratory’s quality manual.

15. Recovery — The fraction or percentage of an analyte or measurand recovered following sample analysis.

16. Ruggedness — The ability of a particular method to withstand relatively minor changes in analytical
technique, reagents, or environmental factors likely to arise in different test environments.*

17. Specificity — The ability of a method to measure only what it is intended to measure.!

18. Working Range — The range of analyte or measurand concentration over which the method is applied.

REFERENCES:

1. Eurachem Guide, 1998. The Fitness for Purpose of Analytical Methods. A Laboratory Guide to
Method Validation and Related Topics. LGC Ltd. Teddington, Middlesex, United Kingdom.

2. TUPAC Technical Report, 2002. Harmonized Guidelines for Single-Laboratory Validation of
Methods of Analysis, Pure Appl. Chem., Vol. 74, (5): 835-855.

3. Joint FAO/TAEA Expert Consultation, 1999. Guidelines for Single-Laboratory Validation of
Anilytical Methods for Trace-Level Concentrations of Organic Chemicals.

4. MAF Food Assurance Authority, 2002. A Guide for the Validation and Approval of New Marine
Biotoxin Test Methods. Wellington, New Zealand.

5. National Environmental Laboratory Accreditation., 2003. Standards. June 5.

6. EPA. 2004. EPA Microbiological Alternate Procedure Test Procedure (ATP) Protocol for

Drinking Water, Ambient Water, and Wastewater Monitoring Methods: Guidance. U.S.
Environmental Protection Agency (EPA), Office of Water Engineering and Analysis Division,
1200 Pennsylvania Avenue, NW, (4303T), Washington, DC 20460. April.
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Background:
Proposal 13-114 was approved at the 2015 ISSC meeting for the analysis of paralytic shellfish

toxins (PSTs) in mussels using the receptor binding assay (RBA) and was granted a limited-use
designation for application in clams and scallops.

Successful implementation of the RBA method by the Sitka Tribe of Alaska and by countries
supported by the International Atomic Energy Agency (IAEA) has generated continued interest in
the adoption of RBA within laboratories operating under the National Shellfish Sanitation Program
(NSSP). However, broader adoption has just begun, as the method is currently approved as an MBA
replacement for mussel samples. The four target matrices under evaluation include Pacific geoduck
clam (Panopea generosa) gutball, whole Pacific oysters (Crassostrea gigas), Northern razor clam
(Siliqgua patula) meat only, and whole hard clams, comprising three species: butter clams
(Saxidomus gigantea), Pacific littleneck clams (Protothaca staminea), and Japanese littleneck (also
known as Manila) clams (Venerupis philippinarum).

Organizations Involved:
e NOAA National Ocean Service, Charleston, SC (NOAA)
e Washington State Department of Health (WADoH)
o Sitka Tribe of Alaska Environmental Research Laboratory (STAERL)
o Alaska Department of Environmental Conservation (AKDEC)

A total of 1,572 samples were collected for this project, including both samples with little to no
detectable PSP-toxins and with PSP-toxins detected using the mouse bioassay (MBA). However,
sourcing suitable ‘blank’ material proved challenging. The ‘blank’ materials used in the study
contained very low, but still detectable, PSP-like activity, ranging from less than 2 pg STX/100 g of
shellfish tissue to approximately 10 pug STX/100 g of shellfish tissue. PSP-free samples are rare,
which made the execution of this study difficult and may present challenges for obtaining suitable
‘blank’ materials in future PSP method evaluations. Initial screening using the MBA (limit of
detection ~40 pg STX/100g of shellfish tissue) identified negative samples, which were
subsequently re-screened using a modified RBA with a lower limit of detection of ~2 pg STX/100
g. To achieve the required quantity for the validation study, the identified ‘blank’ materials were
combined to produce the 15 homogenates with 100 sub-aliquots needed for spikes at 1/4x, 1/2x 1x,
2x, and 4x the regulatory limit (80 ug STX/100 g of shellfish tissue) for each shellfish matrix as
shown in the study design (Figure 1). The ‘blank’ sample for each homogenate served as a reference
blank to be subtracted from the spiked sub-aliquots after performing RBA to ensure accuracy in
measured spiked samples (RBA-Blank)
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Figure 1. Matrix Extension study design showing allocation of 126 samples per shellfish matrix
type to meet five validation data criteria: recovery (yellow), repeatability (blue), linear range, LOD
and LOQ (red), comparability (green), and uncertainty (purple).

In total, 952 PSP samples were below the MBA’s limit of detection from both Washington
state and Alaska (STAERL uses RBA for screening), and 598 Washington state samples were re-
screened using a modified extraction procedure (0.5 g sample + 0.5 mL 0.1 N HCI). A total of 159
Pacific geoduck clam gutball MBA negative samples were re-screened using a modified RBA to
identify ‘blank’ samples, and of these were selected for inclusion in the study. Of the 44 whole
Pacific oyster samples, 35 were re-screened and used in the study. Similarly, 199 hard clam samples
were re-screened, with 34 included in the study. Among 103 northern razor clam meat samples re-
screened, 20 were used for further analysis (Figure 2).
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Figure 2. Samples from five shellfish matrices that tested negative for toxins using the MBA were
re-screened with a modified RBA to identify “blank” samples for spiking in homogenates for the
Matrix Extension study. Average PST values (indicated by the red dashed line) for Pacific geoduck
clam gutball, whole Pacific oyster, northern razor clam meat, and whole hard clams are 12, 5, 21,
and 8 pg STX/100 g shellfish tissue, respectively.

Samples were collected along the U.S. West Coast, specifically from Washington and
Alaska, across various harvest days, locations, and calendar seasons. The seasons were defined as
follows: Spring (March 20—June 20), Summer (June 21-September 21), Fall (September 22—
December 20), and Winter (December 21-March 19). To meet the required tissue weight for each
homogenate, multiple individual samples were combined prior to spiking. This approach ensured
sufficient sample mass while maintaining temporal and seasonal consistency across collections.
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Table 1. Summary of shellfish tissue samples (Pacific geoduck clam gutball, whole Pacific oyster,
whole hard clam, and razor clam) collected across Washington and Alaska sites between 2020 and
2025, categorized by group, location, and season.

Group Shellfish Location Collection Season

Letter Matrix Date
A geoduck Kingston, Kitsap - WA 3/2024 Winter
B geoduck Sequim Bay, Clallam - WA 5-6/2024 Spring
C geoduck Agate Passage, Kitsap - WA 7/2024 Summer
D geoduck South King County, King - WA 5-6/2024 Spring
E geoduck Admiralty Inlet, King - WA 4/2024 Spring
F geoduck East Bainbridge, Kitsap - WA 6-7/2022 Summer
G geoduck Port Madison, Kitsap - WA 7/11/2022  Summer
H geoduck Sequim Bay, Clallam - WA 6/7/2022 Spring
I geoduck Agate Passage, Kitsap - WA 5-6/2024 Spring
J geoduck Agate Passage, Kitsap - WA 3/4/2024 Winter
K geoduck Georgia Straits South, Whatcom - WA 4-5/2024 Spring
L geoduck Sequim Bay, Clallam - WA 3/4/2024 Winter
M geoduck Hale Passage, Pierce WA 6/21/2024  Summer
N geoduck Port Madison, Kitsap - WA 4/2024 Spring
0 geoduck Sequim Bay, Clallam - WA 6/25/2024  Summer
A oyster Grays Harbor Coast, Grays Harbor - WA 7/2024 Summer
B oyster Willapa Bay, Pacific - WA 7/2024 Summer
C oyster Sequim Bay, Clallam - WA 7/2024 Summer
D oyster Willapa Bay, Pacific - WA 6/2024 Spring
E oyster Grays Harbor Coast, Grays Harbor - WA 6/2024 Spring
F oyster Canoe Lagoon, Blashke Islands - AK 10/30/2021 Fall
G oyster Peterson Bay, Kachemak Bay - AK 8/30/2021  Summer
H oyster Betton Island East, Ketchikan - AK 8/30/2021  Summer
I oyster Samish Bay, Skagit - WA 6/14/2022 Spring
J oyster East Passage, Kitsap - WA 6/4/2024 Spring
K oyster Shikat Bay, Sea Otter Sound East - AK 8/4/2021 Summer
L oyster Dabob Bay, Jefferson - WA 10/3/2022 Fall
M oyster Sequim Bay, Clallam - WA 6/6/2024 Spring
N oyster Port Madison, Kitsap - WA 7/9/2024 Summer
0] oyster Grays Harbor Coast, Grays Harbor - WA 09-10/2022 Fall
A butter clam Fidalgo Bay, Skagit - WA 5/2024 Spring
B manila clam Haro Strait, San Juan - WA 07-08/2024 Summer
C manila clam Willapa Bay, Pacific - WA 06/07/2024  Summer
D manila clam Willapa Bay, Pacific - WA 05-06/2024  Spring
E manila clam Padilla Bay, Skagit - WA 06-07/2024  Summer
F butter clam Lone Tree Point, Skagit - WA 1/18/2023 Winter
G littleneck clam Sequim Bay, Clallam - WA 6/25/2024  Summer
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H butter clam Skagit Bay, Skagit - WA 5/7/2024 Spring
I manila clam Sequim Bay, Clallam - WA 5/9/2024 Spring
J butter clam North King County, King - WA 5/24/2024 Spring
K littleneck clam Starrigavan North, Sitka - AK 6/24/2020  Summer
L littleneck clam Puget Cove, Yakutat - AK 12/15/2020 Fall
M littleneck clam False Island Boat Launch, Craig - AK 10/15/2021 Fall
N manila clam Drayton Harbor, Whatcom - WA 8/11/2022  Summer
0O littleneck clam Tongass Beach, Ketchikan - AK 9/9/2020 Summer
A razor clam Pacific County Coast, Pacific - WA 1-2/2024 Winter
B razor clam Grays Harbor Coast, Grays Harbor - WA 2/13/2024 Winter
C razor clam Grays Harbor Coast, Grays Harbor - WA 4/16/2024 Spring
D razor clam Grays Harbor Coast, Grays Harbor - WA 5/2/2024 Spring
E razor clam Grays Harbor Coast, Grays Harbor - WA 3/19/2024 Winter
F razor clam Pacific County Coast, Pacific - WA 9/25/2023 Fall
G razor clam Grays Harbor Coast, Grays Harbor - WA 1/30/2024 Winter
H razor clam Grays Harbor Coast, Grays Harbor - WA 1/2/2024 Winter
I razor clam Grays Harbor Coast, Grays Harbor - WA 2/27/2024 Winter
J razor clam Grays Harbor Coast, Grays Harbor - WA 4/2/2024 Spring
K razor clam Willapa Bay, Pacific - WA 4/14/2024 Spring
L razor clam Pacific County Coast, Pacific - WA 1/2/2024 Winter
M razor clam Grays Harbor Coast, Grays Harbor - WA 11/30/2023 Fall
N razor clam Grays Harbor Coast, Grays Harbor - WA 3/12/2024 Winter
0) razor clam Grays Harbor Coast, Grays Harbor - WA 3/21/2024 Spring
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Validation Data

1. Recovery: Recovery is the fraction or percentage of an analyte recovered following sample
analysis. To determine method accuracy/trueness/recovery, the concentration of the target
analyte as measured by the analytical method under study is compared to a true value or
accepted reference concentration. Consider using certified reference materials (if available).

Suggested procedure: Use shellfish free of target analyte(s); analyze intended blank matrix tissue
for background interferents. For each shellfish type of interest use a minimum of 10-12 animals per
sample and prepare as a homogenate. Take four aliquots of the sample homogenate appropriately
sized for the work and spike one with the target analyte(s) at half the action level. Spike a

second aliquot with the target analyte(s) at the action level. Spike the third aliquot with the target
analyte(s) at twice the action level. Do not spike the fourth aliquot; this is the sample blank. Process
each aliquot to determine the concentration for the target analyte(s). Repeat this process with a
minimum of five samples for each shellfish type of interest collected from a variety of growing
areas, the same growing area harvested on different days, or from different process lots. Additional
samples may be required to examine the effects of seasonal and/or geographical differences in
shellfish matrix components or analyte profiles on the method performance.

Data:

Working range/Range of interest: 40 ug saxitoxin diHCI equiv/100g shellfish tissue to 160 pg
saxitoxin diHCI equiv /100g shellfish tissue

Sample Type: Pacific geoduck clam gutball, whole Pacific oysters, whole hard clams (e.g., butter
clam, Pacific littleneck clam, manila clam), and razor clam meat

Agar used to determine spike concentration: N/A

Organism (Toxin) used for spiking: RM 8642a FDA Saxitoxin Dihydrochloride Solution

Data Handling

Recovery
The recovery of the target analyte/measurand/organisms of interest must be consistently good over the

range of concentrations of importance to the application of the method under study to be of benefit in
the intended work. To determine whether recovery by the method as implemented by the laboratory is
consistent over the range in concentrations important to the application of the method, the data is
manipulated in the following manner:

1. Convert plate count and spiked sample results for the microbiological methods to logs.

2. If necessary, use the sample blank (converted to logs for microbiological methods) to correct
the results from the spiked samples for matrix effects.

3. For each sample determine the average of the replicates at each concentration such that there is
only one value, the average of the two replicates at each concentration tested.

4. For each sample subtract the average for the replicates from its associated spike
concentration/plate count value.

5. Perform a one-way analysis of variance (ANOVA) on the data formatted by sample
concentration with the following variance components:
Source of variation = Degrees of freedom  Sum of Squares Mean Square
Concentration 2
Error 27
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Total 29

6. Calculate the variance ratio (F) at the 95% confidence interval for the mean square for
concentration divided by the mean square for error. If the variance ratio or F test is significant at
the 95% confidence interval, perform Tukey’s Honestly Significant Difference (HSD) to
compare recovery by concentration. A significant F test suggests that recovery of the method as
implemented by the laboratory is not consistent over the range in concentrations important to the
application of the method and may not be suitable for the work intended.

If the variance ratio or F test is not significant at the 95% confidence interval,
conclude that the recovery is consistent over the range in concentrations important to
the application of the method and calculate the overall percent recovery of the method
as implemented by the laboratory.

To determine the percent recovery of the method as implemented by the laboratory, the data is
manipulated in the following manner:

1. Use log transformed data for microbiological methods.

2. If necessary, use the sample blank (converted to logs for microbiological methods) to
correct the results from the spiked samples for matrix effects.

3. Calculate the average spike concentration/plate count by summing over concentrations
and dividing by 30.

4. Calculate the average concentration of analyte/measurand/organism of interest in the
spiked samples from the analysis by summing over concentrations and replicates and
dividing by 60.

5. Divide the average concentration of analyte/measurand/organism of interest from the
analysis of the spiked samples by the average concentration from the spike/plate
counts then multiply by 100. This is the percent recovery of the method as
implemented by the laboratory.

Data Summary:
» Is the variance ratio at the 95% confidence interval for the variance components,
concentrations in samples/determinations within concentrations significant?

e Pacific geoduck clam gutball: Not significant (F: 0.33 < Ferit: 3.2)
e Whole Pacific oyster: Not significant (F: 1.84 < Fcrit: 3.2)

e Whole hard clam: Not significant (F: 0.69 < Fcrit: 3.2)

e Razor clam meat: Not significant (F: 0.43 < Fcrit: 3.2)

+ Is the one-way analysis of variance to determine the consistency of recovery of the
method under study significant?

e Pacific geoduck clam gutball: Not significant (p = 0.72)
e Whole Pacific oyster: Not significant (p = 0.17)

e Whole hard clam: Not significant (p = 0.50)

e Razor clam meat: Not significant (p = 0.65)
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* At what concentrations is the one-way analysis of variance significant?
e Pacific geoduck clam gutball: N/A
e Whole Pacific oyster: N/A

e Whole hard clam: N/A
e Razor clam meat: N/A

* What is the overall percent recovery of the method under study?
e Pacific geoduck clam gutball: 102.7%
e Whole Pacific oyster: 103.6%
e Whole hard clam: 102.1%
e Razor clam meat: 95.00%

The data for each species were log-transformed to follow the ISSC’s protocol for data handling
prior to statistical analysis. A one-way ANOVA, conducted as described above, produced F-test
results for each matrix type that were not statistically significant at the 95% confidence level for all
species. These findings indicate that the method’s recovery, as implemented by the laboratory, is
consistent across the concentration range relevant to the method’s intended application

Table 1.1. One-way ANOVA results for each shellfish matrix type.

Pacific geoduck clam gutball

Source of Variation Sum of Squares df  Mean Square F P-value F crit
Concentration 0.003 2 0.002 0.33 0.72 3.22
Error 0.19 42 0.005
Total 0.20 44
Whole Pacific oyster
Source of Variation Sum of Squares df  Mean Square F P-value Fcrit
Concentration 0.03 2 0.014 1.85 0.170 3.22
Error 0.33 42 0.008
Total 0.358 44
‘Whole hard clam
Source of Variation Sum of Squares df  Mean Square F P-value F crit
Concentration 0.01 2 0.003 0.69 0.50 3.22
Error 0.21 42 0.005
Total 0.21 44
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Razor clam meat

Source of Variation Sum of Squares df Mean Square F  P-value F crit
Concentration 0.01 2 0.00 0.43 0.65 3.22
Error 0.29 42 0.01
Total 0.29 44

The method’s overall percent recovery was 102.7% in Pacific geoduck clam gutball, 103.6% in
whole Pacific oyster, 102.1% in whole hard clam, 95.0% in razor clam meat.

ISSC Method Application for Biotoxin Methods Matrix Extension for Use in the NSSP (01/2026)
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Full Data:
Sample Shellfish  Spike Concsg’nifri Gon RBA  Blank RBA- 1{; ecrocv":rty
ID Matrix Level (ug/100g) (ug/100g) Value Blank (%)
CGa-16 geoduck  Blank 0 7 7 0 0.000
CGa-06 geoduck 1/2x 40 52 7 45 112.5
CGa-20 geoduck 1/2x 40 66 7 59 147.5
CGa-21 geoduck 1/2x 40 45 7 38 95.00
CGa-07 geoduck 1x 80 92 7 85 106.3
CGa-08 geoduck Ix 80 99.5 7 92.5 115.6
CGa-09 geoduck 1x 80 94 7 87 108.8
CGa-10 geoduck 2x 160 135 7 128 80.00
CGa-11 geoduck 2x 160 178 7 171 106.9
CGa-12 geoduck 2x 160 163 7 156 97.50
CGb-00 geoduck  Blank 0 6 6 0 0.000
CGb-20 geoduck 1/2x 40 52 6 46 115.0
CGb-21 geoduck 1/2x 40 39 6 33 82.50
CGb-05 geoduck 1/2x 40 46 6 40 100.0
CGb-07 geoduck 1x 80 86 6 80 100.0
CGb-08 geoduck Ix 80 85 6 79 98.75
CGb-09 geoduck 1x 80 77 6 71 88.75
CGb-10 geoduck 2x 160 192 6 186 116.3
CGb-11 geoduck 2x 160 138 6 132 82.50
CGb-12 geoduck 2x 160 167 6 161 100.6
CGc-16 geoduck  Blank 0 10 10 0 0.000
CGce-04 geoduck 1/2x 40 55 10 45 112.5
CGc-05 geoduck 1/2x 40 50 10 40 100.0
CGc-06 geoduck 1/2x 40 40 10 30 75.00
CGc-07 geoduck 1x 80 110 10 100 125.0
CGc-08 geoduck Ix 80 115 10 105 131.3
CGc-09 geoduck 1x 80 84 10 74 92.50
CGe-10 geoduck 2x 160 230 10 220 137.5
CGec-11 geoduck 2x 160 135 10 125 78.13
CGe-12 geoduck 2x 160 167 10 157 98.13
CGd-16 geoduck  Blank 0 11 11 0 0.000
CGd-20 geoduck 1/2x 40 49 11 38 95.00
CGd-21 geoduck 1/2x 40 49 11 38 95.00
CGd-22 geoduck 1/2x 40 46 11 35 87.50
CGd-07 geoduck 1x 80 103 11 92 115.0
CGd-08 geoduck Ix 80 84 11 73 91.25
CGd-09 geoduck 1x 80 80 11 69 86.25
CGd-10 geoduck 2x 160 199 11 188 117.5
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CGd-11 geoduck 2x 160 197 11 186 116.3
CGd-12 geoduck 2x 160 157 11 146 91.25
CGe-00 geoduck  Blank 0 6 6 0 0.000
CGe-04 geoduck 1/2x 40 47 6 41 102.5
CGe-05 geoduck 1/2x 40 44 6 38 95.00
CGe-06 geoduck 1/2x 40 46 6 40 100.0
CGe-07 geoduck Ix 80 88 6 82 102.5
CGe-08 geoduck 1x 80 72 6 66 82.50
CGe-09 geoduck Ix 80 115 6 109 136.3
CGe-10 geoduck 2x 160 156 6 150 93.75
CGe-11 geoduck 2x 160 175 6 169 105.6
CGe-12 geoduck 2x 160 172 6 166 103.8
OPa-00 oyster Blank 0 0 0 0 0.000
OPa-04 oyster 1/2x 40 47 0 47 117.5
OPa-21 oyster 1/2x 40 35 0 35 87.50
OPa-06 oyster 1/2x 40 46 0 46 115.0
OPa-07 oyster 1x 80 87 0 87 108.8
OPa-08 oyster 1x 80 102 0 102 127.5
OPa-09 oyster Ix 80 85 0 85 106.3
OPa-10 oyster 2x 160 186 0 186 116.3
OPa-11 oyster 2x 160 119 0 119 74.38
OPa-12 oyster 2x 160 159 0 159 99.38
OPb-00 oyster Blank 0 6 6 0 0.000
OPb-04 oyster 1/2x 40 32 6 26 65.00
OPb-05 oyster 1/2x 40 41 6 35 87.50
OPb-06 oyster 1/2x 40 42 6 36 90.00
OPb-07 oyster Ix 80 101 6 95 118.8
OPDb-08 oyster Ix 80 74 6 68 85.00
OPb-09 oyster Ix 80 85 6 79 98.75
OPb-10 oyster 2x 160 168 6 162 101.3
OPDb-11 oyster 2x 160 142 6 136 85.00
OPb-12 oyster 2x 160 126 6 120 75.00
OPc-00 oyster Blank 0 0 0 0 0.000
OPc-20 oyster 1/2x 40 28 0 28 70.00
OPc-21 oyster 1/2x 40 40 0 40 100.0
OPc-06 oyster 1/2x 40 42 0 42 105.0
OPc-07 oyster Ix 80 80 0 80 100.0
OPc-08 oyster Ix 80 75 0 75 93.75
OPc-09 oyster Ix 80 91 0 91 113.8
OPc-10 oyster 2x 160 128 0 128 80.00
OPc-11 oyster 2x 160 192 0 192 120.0
OPc-12 oyster 2x 160 91 0 91 56.88
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OPd-16 oyster Blank 0 5 5 0 0.000
OPd-04 oyster 1/2x 40 46 5 41 102.5
OPd-05 oyster 1/2x 40 45 5 40 100.0
OPd-22 oyster 1/2x 40 44 5 39 97.50
OPd-07 oyster 1x 80 79 5 74 92.50
OPd-08 oyster 1x 80 115 5 110 137.5
OPd-09 oyster 1x 80 100 5 95 118.8
OPd-10 oyster 2x 160 168 5 163 101.9
OPd-11 oyster 2x 160 167 5 162 101.3
OPd-12 oyster 2x 160 181 5 176 110.0
OPe-16 oyster Blank 0 5 5 0 0.000
OPe-20 oyster 1/2x 40 48 5 43 107.5
OPe-21 oyster 1/2x 40 57 5 52 130.0
OPe-04 oyster 1/2x 40 66 5 61 152.5
OPe-07 oyster 1x 80 115 5 110 137.5
OPe-08 oyster 1x 80 116 5 111 138.8
OPe-09 oyster 1x 80 77 5 72 90.00
OPe-10 oyster 2x 160 202 5 197 123.1
OPe-11 oyster 2x 160 210 5 205 128.1
OPe-12 oyster 2x 160 153 5 148 92.50
CBa-00  butter clam Blank 0 9 9 0 0.000
CBa-04  butterclam  1/2x 40 42 9 33 82.50
CBa-05  butterclam  1/2x 40 40 9 31 77.50
CBa-06  butterclam  1/2x 40 39 9 30 75.00
CBa-07  butter clam Ix 80 77 9 68 85.00
CBa-08  butter clam 1x 80 71 9 62 77.50
CBa-09  butter clam Ix 80 97 9 88 110.0
CBa-10  butter clam 2x 160 175 9 166 103.8
CBa-11 butter clam 2X 160 151 9 142 88.75
CBa-12  butter clam 2x 160 177 9 168 105.0
CMb-28 manila clam Blank 0 0 0 0 0.000
CMb-04 manilaclam 1/2x 40 42 0 42 105.0
CMb-05 manilaclam 1/2x 40 45 0 45 112.5
CMb-06 manilaclam 1/2x 40 47 0 47 117.5
CMb-07 manila clam 1x 80 87 0 87 108.8
CMb-08 manila clam Ix 80 85 0 85 106.3
CMb-09 manila clam 1x 80 70 0 70 87.50
CMb-10 manila clam  2x 160 159 0 159 99.40
CMb-11  manilaclam  2x 160 153 0 153 95.60
CMb-12 manila clam  2x 160 132 0 132 82.50
CMc-00 manila clam Blank 0 0 0 0 0.000
CMc-04 manila clam  1/2x 40 42 0 42 105.0
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CMc-05 manila clam  1/2x 40 50 0 50 125.0
CMc-06 manila clam  1/2x 40 47 0 47 117.5
CMc-07 manila clam 1x 80 113 0 113 141.3
CMc-08 manila clam Ix 80 72 0 72 90.00
CMc-09 manila clam 1x 80 92 0 92 115.0
CMc-10  manilaclam  2x 160 189 0 189 118.1
CMc-11  manila clam  2x 160 146 0 146 91.30
CMc-12  manilaclam  2x 160 197 0 197 123.1
CMd-00 manilaclam Blank 0 6 6 0 0.000
CMd-04 manilaclam 1/2x 40 48 6 42 105.0
CMd-05 manilaclam 1/2x 40 38 6 32 80.00
CMd-06 manilaclam 1/2x 40 37 6 31 77.50
CMd-07 manila clam 1x 80 99 6 93 116.3
CMd-08 manila clam Ix 80 74 6 68 85.00
CMd-09 manila clam 1x 80 108 6 102 127.5
CMd-10 manila clam  2x 160 196 6 190 118.8
CMd-11  manilaclam  2x 160 152 6 146 91.30
CMd-12 manilaclam  2x 160 188 6 182 113.8
CMe-00 manila clam Blank 0 4 4 0 0.000
CMe-04 manila clam  1/2x 40 45 4 41 102.5
CMe-05 manila clam  1/2x 40 48 4 44 110.0
CMe-06 manila clam  1/2x 40 37 4 33 82.50
CMe-07 manila clam 1x 80 91 4 87 108.8
CMe-08 manila clam Ix 80 94 4 90 112.5
CMe-09 manila clam 1x 80 76 4 72 90.00
CMe-10  manilaclam  2x 160 197 4 193 120.6
CMe-11  manila clam  2x 160 180 4 176 110.0
CMe-12  manilaclam  2x 160 156 4 152 95.00
CRa-00 razor clam  Blank 0 10 10 0 0.000
CRa-04 razor clam 1/2x 40 46 10 36 90.00
CRa-05 razor clam 1/2x 40 48 10 38 95.00
CRa-06 razor clam 1/2x 40 47 10 37 92.50
CRa-07 razor clam 1x 80 64 10 54 67.50
CRa-08 razor clam Ix 80 78 10 68 85.00
CRa-09 razor clam 1x 80 99 10 89 111.3
CRa-10 razor clam 2x 160 140 10 130 81.25
CRa-11 razor clam 2x 160 139 10 129 80.63
CRa-12 razor clam 2x 160 119 10 109 68.13
CRb-00 razor clam  Blank 0 10 10 0 0.000
CRb-04 razor clam 1/2x 40 66 10 56 140.0
CRb-05 razor clam 1/2x 40 39 10 29 72.50
CRb-20 razor clam 1/2x 40 53 10 43 107.5
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CRb-07
CRb-08
CRb-09
CRb-10
CRb-11
CRb-12
CRc-00
CRc-04
CRc-05
CRc-06
CRc-07
CRc-08
CRc-09
CRc-10
CRc-11
CRc-12
CRd-00
CRd-04
CRd-05
CRd-06
CRd-07
CRd-08
CRd-09
CRd-10
CRd-11
CRd-12
CRe-00
CRe-04
CRe-05
CRe-06
CRe-07
CRe-08
CRe-09
CRe-10
CRe-11
CRe-12

razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam
razor clam

1x
Ix
1x
2x
2x
2x
Blank
1/2x
1/2x
1/2x
1x
Ix
1x
2x
2x
2x
Blank
1/2x
1/2x
1/2x
1x
Ix
1x
2x
2x
2x
Blank
1/2x
1/2x
1/2x
1x
Ix
1x
2x
2x
2x

80
80
80
160
160
160

40
40
40
80
80
80
160
160
160

40
40
40
80
80
80
160
160
160

40
40
40
80
80
80
160
160
160

69
104
81
144
165
212
14
54
53
56
72
109
115
139
160
183
11
50
45
37
95
&4
105
117
169
168
15
50
61
57
101
76
87
201
152
165

10
10
10
10
10
10
14
14
14
14
14
14
14
14
14
14
11
11
11
11
11
11
11
11
11
11
15
15
15
15
15
15
15
15
15
15

59
94
71
134
155
202

40
39
42
58
95
101
125
146
169

39
34
26
84
73
94
106
158
157

35
46
42
86
61
72
186
137
150
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73.75
117.5
88.75
83.75
96.88
126.3
0.000
100.0
97.50
105.0
72.50
118.8
126.3
78.13
91.25
105.6
0.000
97.50
85.00
65.00
105.0
91.25
117.5
66.25
98.75
98.13
0.000
87.50
115.0
105.0
107.5
76.25
90.00
116.3
85.63
93.75
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2. Repeatability: Repeatability is the measure of agreement of replicate tests carried out on the
same sample in the same laboratory by the same analyst within short intervals of time.

Suggested procedure: Use shellfish free of target analyte(s). For each shellfish type of interest use a
minimum of 10-12 animals per sample and prepare as a homogenate. Take four aliquots of the
sample homogenate appropriately sized for the work and spike one with the target analyte(s) at half
the action level. Spike a second aliquot with the target analyte(s) at the action level. Spike the third
aliquot with the target analyte(s) at twice the action level. Do not spike the fourth aliquot; this is the
sample blank. For each aliquot, excluding the sample blank, prepare three sub-aliquots for analysis.
Process each sub-aliquot, including the sample blank, to determine the method concentration of the
target analyte(s). Repeat this process for each shellfish type of interest with a minimum of five
samples for each shellfish type of interest collected from a variety of growing areas, the same
growing area harvested on different days, or from different process lots.

When available, shellfish with naturally incurred target analyte(s) should be included. Use a
minimum of 10-12 animals per sample and prepare as a homogenate. For each shellfish type of
interest, use three samples at a range of concentrations bracketing the action level (below, at or near,
and above). For each sample homogenate prepare a minimum of three aliquots for analysis. Process
each aliquot to determine the method concentration of the target analyte(s).

Data Handling

Response:

A doubly-nested ANOVA was selected as the most robust model to isolate within-run repeatability
(technical replicates) from the variance introduced by the hierarchical spike levels and individual
tissue homogenates.

Precision is the closeness of agreement between independent test results obtained under stipulated
conditions.

Precision
To determine the precision of the method as implemented by the laboratory over the range in concentrations
important to the intended application of the method, the data is manipulated in the following manner:
1. Convert the plate counts and spiked sample results for the microbiological methods to logs.
2. Ifnecessary, use the sample blank (converted to logs for the microbiological methods) to correct
the results from the spiked samples for matrix effects.
3. Perform a nested or hierarchical analysis of variance (ANOVA) on the corrected spiked sample
data using the following variance components.

Source of variation Degrees of freedom Sum of Squares Mean Square
Samples 9

Concentrations in samples 20

Determinations within concentrations 30

Total 59

4. Calculate the variance ratio (F) at the 95% confidence interval for the variance components,
concentrations in samples/determinations within concentrations.
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If the variance ratio is significant this indicates that the precision of the method as implemented by the
laboratory is not consistent over the range in concentrations important to the intended application.

If the variance ratio is not significant, calculate the coefficient of variation of the spiked sample data by:

1. Calculating the average concentration of the analyte/measurand/organism of interest in the
spiked samples. For microbiological methods log transformed data is used for this calculation.

2. Calculate the standard deviation of the spiked sample data by taking the square root of the nested
ANOVA, variance component, Total.

3. Divide the standard deviation of the spiked sample data by the average concentration of the
analyte/measurand/organism of interest calculated for the spiked samples. For microbiological
methods log transformed data is used for this calculation; and,

4. Multiply the quotient above by 100. This is the coefficient of variation of the method over the
range of concentrations of importance in the application of the method as implemented by the
laboratory.

Data:

Working range/Range of interest: 40 pug saxitoxin diHCI equiv/100g of shellfish tissue to 160 pg
saxitoxin diHCI equiv /100g shellfish tissue

Sample Type: Pacific geoduck clam gutball, whole Pacific oyster, whole hard clam (e.g., butter
clam, Pacific littleneck clam, manila clam), and razor clam meat

Agar used to determine spike concentration: N/A

Organism (Toxin) used for spiking: RM 8642a FDA Saxitoxin Dihydrochloride Solution

All data were log-transformed for the statistical analyses.

Nested ANOVA results for Pacific geoduck clam gutball:

Degrees of Sum of Mean Squared F value p-value
freedom Squares Error (MSE)
Homogenate 4 0.008 0.002 0.439 0.779
Homogenate:SpikeLevels 5 2.768 0.554 116.3 <2x 107"
Residuals 35 0.167 0.005

Following the data handling procedure and utilizing log-transformed data, the initial F-test
confirmed significant variance components for Pacific geoduck clam gutball. To accurately model
this variance, a doubly nested ANOV A was employed to match the hierarchical nature of the
experimental design. In this model, the three technical replicates are nested within each spike level,
which are in turn nested within the five individual homogenates. This doubly nested approach
ensures that the analysis accounts for internal correlation within samples and provides a valid test of
the effects of concentration across the species.
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For all boxplots shown for each species below, the solid line inside the box represents the median,
and the box edges (top and bottom lines of the box) represent the first and third quartiles. The
whiskers are the lines that extend from the box and represent the maximum and minimum values
within 1.5 times the interquartile range.

Doubly-nested ANOVA model - results:
e Pacific geoduck clam gutball:
o Fvalue: 0.0075
o P-value: 0.9999

Figure 2.1. Box plots displaying RBA concentrations (pg saxitoxin diHCI equiv /100 g shellfish
tissue) in five Pacific geoduck clam gutball samples at three spike levels (40, 80, and 160 ug
saxitoxin diHCI equiv /100 g shellfish tissue), each analyzed in triplicate.
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e Whole Pacific oyster:
o Fwvalue: 0.1033
o P-value: 0.9788

Figure 2.2. Box plots displaying RBA concentrations (pug saxitoxin diHCI equiv /100 g shellfish
tissue) in five whole Pacific oyster samples at three spike levels (40, 80, and 160 pg saxitoxin
diHCI equiv /100 g shellfish tissue), each analyzed in triplicate.

e Whole hard clam:
o F value: 0.0425
o P-value: 0.996
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Figure 2.3. Box plots displaying RBA concentrations (pg saxitoxin diHCI equiv /100 g shellfish
tissue) in five whole hard clam samples at three spike levels (40, 80, and 160 pg saxitoxin diHCI
equiv /100 g shellfish tissue), each analyzed in triplicate.

e Razor clam meat:
o F value: 0.0284
o P-value: 0.9982

Figure 2.5. Box plots displaying RBA concentrations (pg saxitoxin diHCI equiv /100 g shellfish
tissue) in five razor clam meat samples at three spike levels (40, 80, and 160 pug saxitoxin diHCl
equiv /100 g shellfish tissue), each analyzed in triplicate.

* Is the variance ratio at the 95% confidence interval for the variance components, concentrations in
samples/determinations within concentrations significant?

e Pacific geoduck clam gutball: No

e Whole Pacific oysters: No

e Whole hard clams: No

e Razor clam meat: No

The resulting small F-value for the variance components indicates a high degree of consistency
across the different spike levels. Rather than reflecting a lack of sensitivity, this tiny variance ratio
demonstrates that the method's performance is stable and reproducible across the tested
concentrations. This confirms that the subdivision of the five primary samples into nested spike
levels and replicates did not introduce significant experimental error, highlighting the robustness of
the data handling procedure for all shellfish species.

» [f the variability of the method as implemented by the laboratory is consistent over the range in
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concentrations important to its intended applications, what is the coefficient of variation? See
below.

Table 2.1. Summary of RBA concentration results for Pacific geoduck clam gutball, whole Pacific
oyster, and whole hard clam across three spike levels (40, 80, and 160 pg saxitoxin diHCI equiv
/100 g shellfish tissue). Shown are the number of replicates (n), average measured concentration (ug
saxitoxin diHCI equiv /100 g shellfish tissue), standard deviation, and percent coefficient of
variation (%CV).

Pacific geoduck clam gutball
n  Average Standard Deviation %CV

Low (40 ng/100 g) 15 404 6.7 16.7
Medium (80 pg/100 g) 15 84.3 13.2 15.7
High (160 pg/100 g) 15 1627 25.7 15.8
Whole Pacific oyster

n_  Average Standard Deviation  %CV

Low (40 ng/100 g) 15  40.7 8.8 21.6
Medium (80 ug/100 g) 15 88.9 14.5 16.4
High (160 pg/100 g) 15 156.3 32.7 20.9

Whole hard clam
n_ Average Standard Deviation %CV

Low (40 ug/100 g) 15 393 6.9 17.6
Medium (80 ug/100 g) 15 83.3 14.3 17.1
High (160 pg/100 g) 15  166.1 20.9 12.6

Razor clam meat
n  Average Standard Deviation %CV

Low (40 png/100 g) 15 388 7.1 18.2
Medium (80 pg/100g) 15 77.3 15.5 20.1
High (160 pg/100g) 15 1462 26.5 18.1

Percent coefficient of variation (%CV) was calculated separately for each spike level to accurately
assess precision and repeatability. Overall, the variability of the method is consistent over the range
of concentrations for all shellfish species.

Full Data: The full data used for Repeatability can be found under the Recovery section.
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Repeatability for Naturally Incurring Samples:

In this section, each sample was subdivided into three 5-gram tissue aliquots, each assigned to a
specific concentration range: low (<60 pg saxitoxin diHCI equiv /100 g shellfish tissue), medium
(60-120 pg saxitoxin diHCI equiv /100 g shellfish tissue), and high (>120 pg saxitoxin diHCI equiv
/100 g shellfish tissue). Because these levels are unique to each sample and do not overlap across
the experimental groups, a collective statistical analysis was not performed. This lack of shared
reference levels precludes a direct comparison of main effects, as any observed variance could be
attributed to either the group identity or the specific concentration range. Consequently, these two
factors are statistically confounded and cannot be decoupled for a unified analysis.

Note: The naturally incurring northern razor clam meat was analyzed using post-column oxidation
(PCOX) method rather than the traditional mouse bioassay.

Pacific geoduck clam gutball:

Figure 2.3. Box plots showing PST concentrations (pug saxitoxin diHCI equiv /100 g shellfish
tissue) in three naturally incurred Pacific geoduck clam gutball samples, each sample representing a
different concentration range (< 60 pg saxitoxin diHCI equiv /100 g shellfish tissue, 60—120 pg
saxitoxin diHCI equiv /100 g shellfish tissue, and > 160 pg saxitoxin diHCI equiv /100 g shellfish
tissue). Each sample was analyzed in triplicate.
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Whole Pacific oyster:

Figure 2.4. Box plots showing PST concentrations (pg saxitoxin diHCl equiv /100 g shellfish
tissue) in three naturally incurred whole Pacific oyster samples, each representing a different
concentration range (< 60 pg saxitoxin diHCI equiv /100 g shellfish tissue, 60—120 pg saxitoxin
diHCI equiv /100 g shellfish tissue, and > 160 pg saxitoxin diHCI equiv /100 g shellfish tissue).
Each sample was analyzed in triplicate.

Whole hard clam:

Figure 2.5. Box plots showing PST concentrations (pg saxitoxin diHCI equiv /100 g shellfish
tissue) in three naturally incurred whole hard clam samples, each representing a different
concentration range (< 60 ng saxitoxin diHCI equiv /100 g shellfish tissue 60—120 pg saxitoxin
diHCI equiv /100 g shellfish tissue, and > 160 pg saxitoxin diHCI equiv /100 g shellfish tissue).
Each sample was analyzed in triplicate.
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Northern razor clam meat:

Figure 2.6. Box plots showing PST concentrations (pg saxitoxin diHCI equiv /100 g shellfish
tissue) in three naturally incurred northern razor clam meat samples, each representing a different
concentration range (< 60 pg saxitoxin diHCI equiv /100 g; 60 to120 pg saxitoxin diHCI equiv /100
g; and > 160 pg saxitoxin diHCI equiv /100 g). Each sample was analyzed in triplicate.

» [f the variability of the method as implemented by the laboratory is consistent over the range in
concentrations important to its intended applications, what is the coefficient of variation? See
below.

Table 2.2. Summary of PST concentration results for naturally incurred shellfish samples, each
representing a different concentration range (< 60 pg saxitoxin diHCI equiv/100 g shellfish tissue;
60 to 120 pg saxitoxin diHCI equiv /100 g shellfish tissue; and > 160 pg saxitoxin diHCI equiv /100
g shellfish tissue). Shown are the number of replicates (n), MBA concentration, and average
measured concentration (pug saxitoxin diHCI equiv /100 g shellfish tissue), standard deviation, and
percent coefficient of variation (%CV) for RBA PST values.

Pacific geoduck clam gutball
Average  Standard

MBA RBA Deviation %CV

n  (ug/l00g) (ug/l00g)  (RBA) (RBA)

Low (<60 ug/100 g) 3 50.00 40.33 7234  17.94
Medium (60 - 120 ug/100 g) 3 87.00 88.33 8.737 9.891
High (>120 ug/100 g) 3 254.0 287.7 1405 4883
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Whole Pacific oyster

Average  Standard
MBA RBA Deviation — %CV
n (ug/100g) (ug/100g)  (RBA) (RBA)
Low (40 ug/100 g) 3 40.00 47.00 18.03 38.86
Medium (80 ug/100 g) 3 87.00 101.7 5.033 4951
High (160 ng/100 g) 3 235.0 178.0 7.550 4.241

Whole hard clam

Average  Standard
MBA RBA Deviation — %CV
n  (ug/100g) (ug/100g)  (RBA) (RBA)
Low (40 ug/100 g) 3 40.00 66.67 8.145 12.22
Medium (80 ug/100 g) 3 95.00 95.67 22.19 23.19
High (160 pg/100 g) 3 236.00 320.33 45.96 14.35

Razor clam meat

Average  Standard
PCOX RBA Deviation %CV
n  (ug/100g) (ug/100g)  (RBA) (RBA)
Low (40 ug/100 g) 3 37.00 47.33 14.47 30.57
Medium (80 pg/100 g) 3 99.00 100.3 21.22 21.15
High (160 pg/100 g) 3 184.00 212.3 47.09 22.18
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Full Data:
Pacific geoduck clam gutball
Sample MBA RBA
Action Level 1D (ug/100g)  (ug/100g)
Low (< 60 pg/100g) 38-1 50 32
Low (< 60 ug/100g) 38-2 50 44
Low (< 60 pg/100g) 38-3 50 45
Medium (60-120 pg/100g)  35-1 87 81
Medium (60-120 pug/100g)  35-2 87 98
Medium (60-120 ng/100g)  35-3 87 86
High (> 120 pg/100g) 31-1 254 289
High (> 120 ng/100g) 31-2 254 301
High (> 120 pg/100g) 31-3 254 273
Whole Pacific oyster
Sample MBA RBA
Action Level 1D (ug/100g) (ug/100g)
Low (< 60 pg/100g) 43-1 40 32
Low (< 60 pg/100g) 43-2 40 67
Low (< 60 nug/100g) 43-3 40 42
Medium (60-120 ng/100g) 19-3 87 101
Medium (60-120 ng/100g) 19-4 87 97
Medium (60-120 pg/100g) 19-5 87 107
High (> 120 pg/100g) 25-1 235 179
High (> 120 pg/100g) 25-2 235 170
High (> 120 pg/100g) 25-3 235 185
Whole hard clam
Sample MBA RBA
Action Level 1D (ug/100g) (ug/100g)
Low (< 60 ng/100g) 16-1 40 63
Low (< 60 pg/100g) 16-2 40 61
Low (< 60 pg/100g) 16-3 40 76
Medium (60-120 pg/100g) 38-1 95 102
Medium (60-120 ng/100g) 38-2 95 71
Medium (60-120 pg/100g) 38-3 95 114
High (> 120 pg/100g) 31-1 236 284
High (> 120 pg/100g) 31-2 236 305
High (> 120 pg/100g) 31-3 236 372
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Razor clam meat
Sample PCOX RBA

Action Level 1D (ug/100g) (ug/100g)
Low (< 60 pg/100g) 16-1 37 38
Low (< 60 pg/100g) 16-2 37 64
Low (< 60 pg/100g) 16-3 37 40
Medium (60-120 pg/100g) 17-1 99 94
Medium (60-120 ug/100g) 17-2 99 124
Medium (60-120 pg/100g) 17-3 99 83
High (> 120 pg/100g) 18-1 184 167
High (> 120 pg/100g) 18-2 184 261
High (> 120 pg/100g) 18-3 184 209
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3. Linear Range, Limit of Detection, and Limit of Quantification: Linear range is the range
within the working range where the results are proportional to the concentration of the analyte
present in the sample. The limit of detection is the minimum concentration at which the analyte can
be identified. Limit of detection is matrix and analyte dependent. The limit of quantification is the
minimum concentration of the analyte that can be quantified with an acceptable level of precision
and accuracy under the conditions of the test.

Suggested procedure: Use samples free of target analyte(s); analyze intended blank matrix tissue for
background interferents. For each shellfish type of interest use a minimum of 10-12 animals per
sample and prepare as a homogenate. For each sample take a minimum of six aliquots of the
homogenate appropriately sized for the work and spike five of the six aliquots with five different
concentrations of the target analyte(s), spanning beyond the desired working range and including
levels half, at, and twice the action level. Do not spike the sixth aliquot; this is the sample blank.
Process each aliquot, including the sample blank to determine concentration for the target
analyte(s). For each aliquot, excluding the sample blank, sub-aliquot for three replicate analyses.
Repeat this process for each shellfish type of interest with a minimum of five samples collected
from a variety of growing areas, the same growing area harvested on different days, or from
different process lots. Use the same spike levels for each of the samples analyzed.

Data:

Working range/Range of interest: 20 to 320 pg saxitoxin diHCI equiv /100 g shellfish tissue
Range in spiking levels used: 20, 40, 80, 160, & 320 pg saxitoxin diHCI equiv /100 g shellfish
tissue

Sample Type: Pacific geoduck clam gutball, whole Pacific oysters, whole hard clams (e.g., butter
clam, Pacific littleneck clam, manila clam), and razor clam meat

Agar used to determine spike concentration: N/A

Organism (Toxin) used for spiking: RM 8642a FDA Saxitoxin Dihydrochloride Solution

Data Handling

Linear Range
To determine the range within the working range where the results are proportional to the concentration of

the target analyte/measurand/organism of interest present, the data is manipulated in the following manner.

1. Convert the plate counts and spiked sample results for the microbiological methods to

logs.

2. Ifnecessary, use the sample blank (converted to logs for microbiological methods) to

correct the results from the spiked samples for matrix effects.

3. Divide the response obtained for each replicate tested by the concentration of the spiked
analyte/measurand/organism of interest which gave rise to it. Use log values for the microbiological
data.

4. Plot the data obtained above on the y-axis against the log of the concentration of the

spiked
analyte/measurand/organism of interest which gave rise to the respective data point on the x-axis.
Connect the points. This is the relative response line.
5. Calculate the mean of the values obtained (in step 3) when the response for each
replicate tested is
divided by the concentration of the spiked analyte/measurand/organism of interest which gave rise to
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it.
6. Plot this value on the y-axis of the graph obtained in step 4 at each log concentrations of
the
analyte/measurand/organism of interest spiked into the samples. Connect the points to form a
horizontal line. This constitutes the line of constant response
7. Multiply the value obtained in step 5 by 0.95 and 1.05.
8. Plot these values on the y-axis of the graph obtained in steps 4 and 6 at each log
concentration of the analyte/measurand /organism of interest spiked into the samples.
Connect the points to form two horizontal lines which bracket the line of constant
response.
9. The method is linear up to the point where the relative response line (obtained in step 4)
intersects
either of the lines obtained above.
10. The linear range of the method as implemented by the laboratory is comprised of the
range in
concentrations obtained by taking the antilogs of the concentrations of the spiked
analyte/measurand/organism of interest bracketed within the horizontal lines of the plot obtained in
step 8 above.

Limit of Detection and Limit of Quantitation/Sensitivity

To determine the minimum concentration at which the analyte/measurand/organism of interest can be
identified and subsequently quantified with an acceptable level of precision and accuracy under the
conditions of the test, the data is manipulated in the following manner.

1. Calculate the coefficient of variation or relative standard deviation for each concentration of
analyte/measurand/organism of interest spiked into the samples. Use the log transformed data for
manipulating microbiological results.

2. Plot the coefficient of variation/relative standard deviation on the y-axis for each concentration of
analyte/measurand/organism of interest spiked into the samples and plotted on the x-axis. Use log
transformed concentration values for the microbiological data.

3. Fit the curve and determine from the graph the concentration of analyte/measurand/organism of
interest which gave rise to a coefficient of variation/relative standard deviation of 10%. This is the
limit of quantitation/sensitivity of the method as implemented by the laboratory.

4. Divide the value for the limit of quantitation/sensitivity obtained from step 3 above by 3.3 or
determine the concentration of analyte/measurand/organism of interest that gave rise to a coefficient
of variation/relative standard deviation of 33%. This value is the limit of detection of the method as
implemented by the laboratory.

For single laboratory validation, the concepts of “blank + 36 and “blank + 105” generally suffice for
determining the limit of detection and the limit of quantitation/sensitivity. Since the blank is in theory zero
(0), then the limit of detection and the limit of quantitation /sensitivity become 3¢ and 100 respectively. An
absolute standard deviation of 3 and 10 equates to a coefficient of variation/relative standard deviation of
33% and 10% respectively. Accordingly, the limit of detection and the limit of quantitation/sensitivity
become the concentration of analyte/measurand/organism of interest which give rise to these values.

Data Summary
Data was produced according to the outlined procedure (ten samples spiked at five concentration

levels, each analyzed in triplicate along with a blank) for every matrix type evaluated. However, the
resulting data could not be processed using the methods specified in the data handling section of
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this SOP. The majority of this data was not utilized for determining linearity or LOQ/LOD, it is
included at the end of this data summary for reference.

STX Standard Curve: RM 8642a FDA Saxitoxin Dihydrochloride Solution reference standard (100
pg/mL or 268.8 uM) used to prepare a bulk standard curve made up in advance and stored at 4°C
for up to 1 month. The stock standard curve was made consisted of eight concentrations of STX in
0.003MHCI[6x10%6x107,1.8x107,6x10% 1.8x10%,6x107,6x107!° 6x107!!, and
0.003 M only HCI (reference)], which when diluted 1:6 in the assay, resulted in a standard curve of
0.01 nM—1000 nM STX. The reference provided a measure of total 3H-STX binding in the absence
of unlabeled STX.

For a given sample, if none of the sample dilutions falls within the linear range of 0.2 to 0.7 (i.e.,
the concentration is too high, b/bo < 0.2), further dilutions must be made, and the sample reanalyzed
if a quantitative value is desired. If the sample concentration is too low to be quantified (i.e., b/bo >
0.7) at sample dilution 1:10, the sample must be reported as below the LOQ.

1) Linear Range of Assay

To evaluate the linear range of the assay, 8-point STX standard curves (ranging from 0 to 1000
nM) from 80 RBA plates run in this validation were generated using the sigmoidal dose-
response with variable slope, using a four-parameter logistic to perform curve fitting in Prism 10
(GraphPad Software). Based from the AOAC Official Method 2011.27, sample quantification
should be done only on dilutions that on the linear part of the curve [b/bo = 0.2—0.7, where B is
the bound counts/min (CPM) in the sample and Bo is the maximum CPM)].

(a)
1500- H
= 1000
o
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Figure 3.1. Average calibration curves derived from 80 independent assays performed by a single
laboratory during the study period. The average ICso was 1.65 = 0.09 nM, with an average slope of
1.06 = 0.024. Dots represent the average of each replicate. (a) Binding activity is measured in
counts per minute (CPM). (b) Binding activity is measured in b/bo, where b represents the amount
of radiolabeled ligand currently bound to the receptors and bo represents the total number of
available receptor sites in the sample.
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_._ Pacific geoduck clam
gutball

—=— Whole Pacific oyster
Whole hard clam
—— Razor clam meat

Figure 3.2. Competitive binding inhibition of saxitoxin (STX) in various shellfish tissues. Curves
represent the displace of radiolabeled ligand by unlabeled STX (log M) across five shellfish
matrices: Pacific geoduck clam gutball (n = 20; red), whole Pacific oyster (n = 19; blue), whole hard
clam (n = 19; yellow), and razor clam meat (n = 19; brown). (a) Binding activity is measured in
counts per minute (CPM). (b) Binding activity is measured in b/bo, where b represents the amount
of radiolabeled ligand currently bound to the receptors and bo represents the total number of

available receptor sites in the sample.

Table 3.1. Average and standard deviation of ICso and slope values for each shellfish matrix type.

Average  Standard deviation Average Standard
1Csp (nM) 1Csp (nM) slope  deviation slope
All matrix types 1.65 0.20 1.068 0.123
Pacific geoduck clam gutball 1.74 0.15 1.034 0.089
Whole Pacific oyster 1.59 0.21 1.065 0.071
Whole hard clam 1.55 0.19 1.078 0.075
Razor clam meat 1.73 0.26 1.095 0.258

Linearity within the range defined by the bend points was evaluated using serial dilutions of
shellfish samples spiked with STX at five concentrations (20, 40, 80, 160, and 320 pg STX diHCI
equiv./100 g shellfish tissue). For each matrix type, five samples were prepared, and three replicate
extractions were performed and analyzed per sample. According to the method protocol, the
extraction procedure produces a twofold dilution (5 g of shellfish extracted to a final volume of 5
mL). A standardized dilution series (1:10, 1:50, and 1:200) was applied to each sample, ensuring
that at least one dilution would fall within the linear region of the competition curve for shellfish
containing approximately 5—1500 pg STX diHCI equiv./100g shellfish tissue. Each extract was
subsequently diluted six times in MOPS/choline chloride assay buffer (pH 7.4) on the assay plate,

yielding a total of five dilution levels per sample.
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The expected and mean measured values are listed in Table 3.2. Figure 3.3 displayed the linear

regression with the slope and r? value for each shellfish matrix.

Table 3.2. Expected concentration and average measured concentrations measured by RBA (ug
saxitoxin diHCI equiv /100 g shellfish tissue). Shellfish were spiked to five different concentrations

with STX, and three replicates each of five samples per matrix were analyzed (n=20).

Expected Concentration Average measured Standard
(ug/100g) concentration (ug/100g) Deviation %CV
20 19.8 53 26.9
geoduck clam 80 84.3 13.2 15.7
gutball 160 162.7 25.7 15.8
320 341.9 35.6 10.4
Expected Concentration Average measured Standard
(ug/100g) concentration (ug/100g) Deviation %CV
20 23.5 5.7 24.4
. 40 40.7 8.8 21.6
Whole Pacific
oyster 80 88.9 14.5 16.4
160 156.3 32.7 20.9
320 326.3 58.9 18.0
Expected Concentration Average measured Standard
(ug/100g) concentration (ug/100g) Deviation %CV
20 20.1 4.2 21.0
40 393 6.9 17.6
Whole hard 80 83.3 14.3 17.1
clam
160 166.1 20.9 12.6
320 316.1 39.1 12.4
Expected Concentration Average measured Standard
(ug/100g) concentration (ug/100g) Deviation %CV
20 18.9 6.8 35.8
Razor clam 40 38.8 7.1 18.2
80 77.3 15.5 20.1
meat
160 146.2 26.5 18.1
320 309.5 59.1 19.1
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Pacific geoduck clam gutball
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Whole hard clam
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Figure 3.3. Expected concentrations vs. average concentrations measured by RBA (pug STX diHCI
equiv./100g shellfish tissue). Five spike levels: 20, 40, 80, 160, and 320 ug STX diHCI equiv./100g
shellfish tissue were used for five samples with three replicates per spike level. Pacific geoduck
clam gutball, whole Pacific oyster, whole hard clam (e.g., butter clam, Pacific littleneck clam,
manila clam), and razor clam meat were spiked with RM 8642a FDA Saxitoxin Dihydrochloride
Solution and analyzed (n=60). Error bars represent standard deviation.

Calibration standard (QC check): A reference standard containing 1.8 x 10°® M STX standard (3.0
x 10~ M STX in assay) was prepared in 0.003 M hydrochloric acid, aliquoted in 1 mL volumes, and
stored at 4°C for routine use (stable up to 1 month). On the day of the assay, 200 puL of each
standard were pipetted into mini-dilution tubes for ease of pipetting into the microplate using an
eight-channel pipettor. The QC check standard should fall within £30% of the stated value (3.0
nM). If the QC check standard does not fall within acceptable limits, the assay should be re-run.
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In addition to evaluating the linear range, a calibration standard (QC check) was included to assess
assay accuracy and consistency. At the WADoH laboratory, two QC checks were performed at the
beginning and end of each assay plate. Across all shellfish matrices, a total of 160 QC checks were

conducted, yielding an average concentration of 3.17 + 0.48 nM.

2. Limit of Detection and Limit of Quantitation

The limits of detection (LOD) and quantitation (LOQ) were determined based on the average LOD
values obtained from assay plates for each shellfish matrix. These values were derived from the
ICgo data using the equations below, assuming a 1:10 sample dilution.

(nM STX eq) x (10 (sample dilution)) x (210 pL total volume/35 pL sample) = mM STX eq in extract

(nM STX diHCl eq in extract) x (1L/1000 mL) x (372 ng/nmol) x (1 pg/1000 ng) = pg STX diHCl eq/mL

pg STX diHCI equiv./mL x (mL extract/g shellfish) x (100 g/g)

= ng STX diHCI equiv./100g shellfish tissue

Table 3.3. The average limit of detection (LOD) and limit of quantitation (LOQ) for each shellfish

matrix in ug STX /100g shellfish tissue

LOD  LOQ

All matrix types 2.01 3.31
Pacific geoduck clam gutball ~ 2.04 342
Whole Pacific oyster 1.91 3.13
Whole hard clam 1.89 3.12
Razor clam meat 2.19 3.57
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Full Data:
. . Blank RBA-
Sa;rll)ple S;};::gih iI:vl: ( Syll 133 ) ( R/lli(ﬁ) ) value Blank Dilution
neTTe TR (n/100g)  (ue/100g)

CGa-16 geoduck Blank 0 7 7 0 10
CGa-01 geoduck 1/4x 20 32 7 25 50
CGa-03 geoduck 1/4x 20 33 7 26 50
CGa-18 geoduck 1/4x 20 23.5 7 16.5 Avg. of 10 & 50
CGa-06 geoduck 1/2x 40 52 7 45 50
CGa-20 geoduck 1/2x 40 66 7 59 50
CGa-21 geoduck 1/2x 40 45 7 38 50
CGa-07 geoduck Ix 80 92 7 85 50
CGa-08 geoduck Ix 80 99.5 7 92.5 Avg. of 10 & 50
CGa-09 geoduck Ix 80 94 7 87 50
CGa-10 geoduck 2x 160 135 7 128 200
CGa-11 geoduck 2x 160 178 7 171 200
CGa-12 geoduck 2x 160 163 7 156 200
CGa-13 geoduck 4x 320 316 7 309 200
CGa-14 geoduck 4x 320 361 7 354 200
CGa-15 geoduck 4x 320 316 7 309 200
CGb-00 geoduck Blank 0 6 6 0 10
CGb-02 geoduck 1/4x 20 29.5 6 23.5 Avg. of 10 & 50
CGb-03 geoduck 1/4x 20 23.5 6 17.5 Avg. of 10 & 50
CGb-17 geoduck 1/4x 20 26 6 20 50
CGb-20 geoduck 1/2x 40 52 6 46 50
CGb-21 geoduck 1/2x 40 39 6 33 50
CGb-05 geoduck 1/2x 40 46 6 40 50
CGb-07 geoduck Ix 80 86 6 80 50
CGb-08 geoduck Ix 80 85 6 79 50
CGb-09 geoduck Ix 80 77 6 71 50
CGb-10 geoduck 2x 160 192 6 186 200
CGb-11 geoduck 2x 160 138 6 132 50
CGb-12 geoduck 2x 160 167 6 161 200
CGb-13 geoduck 4x 320 304 6 298 200
CGb-14 geoduck 4x 320 309 6 303 200
CGb-15 geoduck 4x 320 380 6 374 200
CGe-16 geoduck Blank 0 10 10 0 10
CGc-19 geoduck 1/4x 20 29.5 10 19.5 Avg. of 10 & 50
CGe-01 geoduck 1/4x 20 24 10 14 10
CGc-02 geoduck 1/4x 20 21 10 11 50
CGce-04 geoduck 1/2x 40 55 10 45 50
CGc-05 geoduck 1/2x 40 50 10 40 50
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CGc-06 geoduck 1/2x 40 40 10 30 50
CGc-07 geoduck Ix 80 110 10 100 50
CGc-08 geoduck Ix 80 115 10 105 50
CGc-09 geoduck Ix 80 84 10 74 50
CGc-10 geoduck 2x 160 230 10 220 200
CGec-11 geoduck 2x 160 135 10 125 200
CGc-12 geoduck 2x 160 167 10 157 200
CGe-13 geoduck 4x 320 343 10 333 200
CGc-14 geoduck 4x 320 354 10 344 200
CGc-15 geoduck 4x 320 442 10 432 200
CGd-16 geoduck Blank 0 11 11 0 10
CGd-17 geoduck 1/4x 20 24 11 13 10
CGd-18 geoduck 1/4x 20 26 11 15 50
CGd-19 geoduck 1/4x 20 33 11 22 50
CGd-20 geoduck 1/2x 40 49 11 38 50
CGd-21 geoduck 1/2x 40 49 11 38 50
CGd-22 geoduck 1/2x 40 46 11 35 50
CGd-07 geoduck Ix 80 103 11 92 50
CGd-08 geoduck Ix 80 84 11 73 50
CGd-09 geoduck Ix 80 80 11 69 50
CGd-10 geoduck 2x 160 199 11 188 200
CGd-11 geoduck 2x 160 197 11 186 200
CGd-12 geoduck 2x 160 157 11 146 200
CGd-13 geoduck 4x 320 357 11 346 200
CGd-14 geoduck 4x 320 381 11 370 200
CGd-15 geoduck 4x 320 334 11 323 200
CGe-00 geoduck Blank 0 6 6 0 10
CGe-01 geoduck 1/4x 20 25.5 6 19.5 Avg. of 10 & 50
CGe-02 geoduck 1/4x 20 33 6 27 50
CGe-03 geoduck 1/4x 20 34 6 28 50
CGe-04 geoduck 1/2x 40 47 6 41 50
CGe-05 geoduck 1/2x 40 44 6 38 50
CGe-06 geoduck 1/2x 40 46 6 40 50
CGe-07 geoduck Ix 80 88 6 82 50
CGe-08 geoduck Ix 80 72 6 66 50
CGe-09 geoduck Ix 80 115 6 109 50
CGe-10 geoduck 2x 160 156 6 150 200
CGe-11 geoduck 2x 160 175 6 169 200
CGe-12 geoduck 2x 160 172 6 166 200
CGe-13 geoduck 4x 320 323 6 317 200
CGe-14 geoduck 4x 320 379 6 373 200
CGe-15 geoduck 4x 320 350 6 344 200
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OPa-00
OPa-32
OPa-33
OPa-34
OPa-04
OPa-21
OPa-06
OPa-07
OPa-08
OPa-09
OPa-10
OPa-11
OPa-12
OPa-13
OPa-14
OPa-15
OPDb-00
OPb-01
OPDb-02
OPb-03
OPb-04
OPb-05
OPDb-06
OPb-07
OPb-08
OPb-09
OPb-10
OPb-11
OPb-12
OPb-13
OPb-14
OPb-15
OPc-00
OPc-01
OPc-18
OPc-19
OPc-20
OPc-21
OPc-06
OPc-07
OPc-08
OPc-09

oyster
oyster
oyster
oyster
oyster
oyster
oyster
oyster
oyster
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OPc-10 oyster 2x 160 128 0 128 200
OPc-11 oyster 2x 160 192 0 192 200
OPc-12 oyster 2x 160 91 0 91 200
OPc-13 oyster 4x 320 268 0 268 200
OPc-14 oyster 4x 320 324 0 324 200
OPc-15 oyster 4x 320 295 0 295 200
OPd-16 oyster Blank 0 5 5 0 10
OPd-01 oyster 1/4x 20 30 5 25 Avg. of 10 & 50
OPd-02 oyster 1/4x 20 24 5 19 50
OPd-19 oyster 1/4x 20 28 5 23 50
OPd-04 oyster 1/2x 40 46 5 41 50
OPd-05 oyster 1/2x 40 45 5 40 50
OPd-22 oyster 1/2x 40 44 5 39 50
OPd-07 oyster Ix 80 79 5 74 50
OPd-08 oyster Ix 80 115 5 110 50
OPd-09 oyster Ix 80 100 5 95 50
OPd-10 oyster 2x 160 168 5 163 200
OPd-11 oyster 2x 160 167 5 162 200
OPd-12 oyster 2x 160 181 5 176 200
OPd-13 oyster 4x 320 400 5 395 200
OPd-14 oyster 4x 320 311 5 306 200
OPd-15 oyster 4x 320 375 5 370 200
OPe-16 oyster Blank 0 5 5 0 10
OPe-01 oyster 1/4x 20 22 5 17 Avg. of 10 & 50
OPe-18 oyster 1/4x 20 24 5 19 Avg. of 10 & 50
OPe-19 oyster 1/4x 20 25.5 5 20.5 Avg. of 10 & 50
OPe-20 oyster 1/2x 40 48 5 43 50
OPe-21 oyster 1/2x 40 57 5 52 50
OPe-0 oyster 1/2x 40 66 5 61 50
OPe-07 oyster 1x 80 115 5 110 50
OPe-08 oyster Ix 80 116 5 111 50
OPe-09 oyster 1x 80 77 5 72 50
OPe-10 oyster 2x 160 202 5 197 200
OPe-11 oyster 2x 160 210 5 205 200
OPe-12 oyster 2x 160 153 5 148 200
OPe-13 oyster 4x 320 374 5 369 200
OPe-14 oyster 4x 320 449 5 444 200
OPe-15 oyster 4x 320 275 5 270 200
CBa-00 butter clam Blank 0 9 9 0 10
CBa-01 butter clam 1/4x 20 26 9 17 50
CBa-02 butter clam 1/4x 20 23 9 14 50
CBa-03 butter clam 1/4x 20 20 9 11 50
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CBa-04 butter clam 1/2x 40 42 9 33 50
CBa-05 butter clam 1/2x 40 40 9 31 50
CBa-06 butter clam 1/2x 40 39 9 30 50
CBa-07 butter clam 1x 80 77 9 68 50
CBa-08 butter clam Ix 80 71 9 62 50
CBa-09 butter clam 1x 80 97 9 88 50
CBa-10 butter clam 2X 160 175 9 166 200
CBa-11 butter clam 2x 160 151 9 142 200
CBa-12 butter clam 2X 160 177 9 168 200
CBa-13 butter clam 4x 320 330 9 321 200
CBa-14 butter clam 4x 320 265 9 256 200
CBa-15 butter clam 4x 320 307 9 298 200
CMb-28 manila clam  Blank 0 0 0 0 10
CMb-01 manila clam 1/4x 20 23 0 23 10
CMb-02 manila clam 1/4x 20 17 0 17 50
CMb-03 manila clam 1/4x 20 17.5 0 17.5 Avg. of 10 & 50
CMb-04 manila clam 1/2x 40 42 0 42 50
CMb-05 manila clam 1/2x 40 45 0 45 50
CMb-06 manila clam 1/2x 40 47 0 47 50
CMb-07 manila clam 1x 80 87 0 87 50
CMb-08 manila clam Ix 80 85 0 85 50
CMb-09 manila clam 1x 80 70 0 70 50
CMb-10 manila clam 2X 160 159 0 159 200
CMb-11 manila clam 2x 160 153 0 153 200
CMb-12 manila clam 2x 160 132 0 132 200
CMb-13 manila clam 4x 320 280 0 280 200
CMb-14 manila clam 4x 320 310 0 310 200
CMb-15 manila clam 4x 320 258 0 258 200
CMc-00 manila clam  Blank 0 0 0 0 10
CMc-01 manila clam 1/4x 20 23 0 23 Avg. of 10 & 50
CMc-02 manila clam 1/4x 20 23 0 23 50
CMc-03 manila clam 1/4x 20 21 0 21 50
CMc-04 manila clam 1/2x 40 42 0 42 50
CMc-05 manila clam 1/2x 40 50 0 50 50
CMc-06 manila clam 1/2x 40 47 0 47 50
CMc-07 manila clam 1x 80 113 0 113 50
CMc-08 manila clam Ix 80 72 0 72 50
CMc-09 manila clam 1x 80 92 0 92 50
CMc-10 manila clam 2X 160 189 0 189 200
CMc-11 manila clam 2x 160 146 0 146 200
CMc-12 manila clam 2X 160 197 0 197 200
CMc-13 manila clam 4x 320 342 0 342 200
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CMc-14 manila clam 4x 320 342 0 342 200
CMc-15 manila clam 4x 320 372 0 372 200
CMd-00 manila clam  Blank 0 6 6 0 10
CMd-01 manila clam 1/4x 20 33 6 27 50
CMd-02 manila clam 1/4x 20 29.5 6 23.5 Avg. of 10 & 50
CMd-03 manila clam 1/4x 20 25 6 19 10
CMd-04 manila clam 1/2x 40 48 6 42 50
CMd-05 manila clam 1/2x 40 38 6 32 50
CMd-06 manila clam 1/2x 40 37 6 31 50
CMd-07 manila clam 1x 80 99 6 93 50
CMd-08 manila clam Ix 80 74 6 68 50
CMd-09 manila clam 1x 80 108 6 102 50
CMd-10 manila clam 2x 160 196 6 190 200
CMd-11 manila clam 2x 160 152 6 146 200
CMd-12 manila clam 2x 160 188 6 182 200
CMd-13 manila clam 4x 320 329 6 323 200
CMd-14 manila clam 4x 320 310 6 304 200
CMd-15 manila clam 4x 320 408 6 402 200
CMe-00 manila clam  Blank 0 4 4 0 10
CMe-01 manila clam 1/4x 20 25 4 21 50
CMe-02 manila clam 1/4x 20 25 4 21 50
CMe-03 manila clam 1/4x 20 28 4 24 10
CMe-04 manila clam 1/2x 40 45 4 41 50
CMe-05 manila clam 1/2x 40 48 4 44 50
CMe-06 manila clam 1/2x 40 37 4 33 50
CMe-07 manila clam 1x 80 91 4 87 50
CMe-08 manila clam Ix 80 94 4 90 50
CMe-09 manila clam 1x 80 76 4 72 50
CMe-10 manila clam 2X 160 197 4 193 200
CMe-11 manila clam 2x 160 180 4 176 200
CMe-12 manila clam 2X 160 156 4 152 200
CMe-13 manila clam 4x 320 329 4 325 200
CMe-14 manila clam 4x 320 321 4 317 200
CMe-15 manila clam 4x 320 296 4 292 200
CRa-00 razor clam Blank 0 10 10 0 10
CRa-01 razor clam 1/4x 20 25 10 15 Avg. 10 & 50
CRa-02 razor clam 1/4x 20 43 10 33 50
CRa-03 razor clam 1/4x 20 30 10 20 10
CRa-04 razor clam 1/2x 40 46 10 36 50
CRa-05 razor clam 1/2x 40 48 10 38 50
CRa-06 razor clam 1/2x 40 47 10 37 50
CRa-07 razor clam 1x 80 64 10 54 50
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4. Measurement uncertainty: Measurement uncertainty is a single parameter (usually a standard
deviation or confidence interval) expressing the possible range of values around the measured result
within which the true value is expected to be with a stated degree of probability. It takes into
account all recognized effects operating on the result including overall precision of the complete
method, the method and laboratory bias and matrix effects.

Suggested procedure: Use shellfish free of the target analyte(s). For each shellfish type of interest
use a minimum of 10-12 animals per sample and prepare as a homogenate. Take two aliquots of the
sample homogenate appropriately sized for the work and spike one with the target analyte(s) at the
action level. Do not spike the second aliquot as this is the sample blank. Process each aliquot to
determine the concentration for the target analyte(s). Repeat this process with a minimum of 15
samples for each shellfish type of interest collected from a variety of growing areas, the same
growing area harvested on different days, or from different process lots.

Data:

Working range/Range of interest: 80 ug saxitoxin diHCI equiv/100 g shellfish tissue

Range in spiking levels used: 80 pg saxitoxin diHCI equiv/100 g shellfish tissue

Sample Type: Pacific geoduck clam gutball, whole Pacific oyster, whole hard clam (e.g., butter
clam, Pacific littleneck clam, manila clam), and razor clam meat

Agar used to determine spike concentration: N/A

Organism (Toxin) used for spiking: RM 8642a FDA Saxitoxin Dihydrochloride Solution

Data Handling

Measurement uncertainty

Measurement uncertainty can be determined by subtracting the results for each spiked sample from the
reference value for the sample and calculating the 95% confidence interval of these differences. The
confidence interval of these differences represents the range in values within which the true measurement
uncertainty lies. A narrow range in values indicates that the method as implemented by the laboratory
produces reliable results.

Use the log transformed data for both the plate count and the microbial results obtained from the spiked
samples. If necessary use the sample blank (converted to logs for microbiological methods) to correct the
spiked sample for matrix effects and calculate the two-sided, 95% confidence interval for the difference in
concentrations between the reference and the spiked samples. This range in counts represents the
measurement uncertainty of the method as implemented by the laboratory.

Data Summary
All data were log-transformed to measure uncertainty.

Calculate measurement uncertainty:
e Pacific geoduck clam gutball: 6.83 x 107 — 0.047
e Whole Pacific oyster: 0.017 — 0.068
e Whole hard clam: -2.90 x 10— 0.056
e Razor clam meat: -0.074 — -0.006
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Full Data:
Sample Shellfish Spike Blank RBA-
Group D Matrix (ug/100g) value Blank
(ng/100g)  (ng/100g)
A CGa-07 geoduck 80 7 85
A CGa-08 geoduck 80 7 92.5
A CGa-09 geoduck 80 7 87
B CGb-07 geoduck 80 6 80
B CGb-08 geoduck 80 6 79
B CGb-09 geoduck 80 6 71
C CGce-07 geoduck 80 10 100
C CGc-08 geoduck 80 10 105
C CGc-09 geoduck 80 10 74
D CGd-07 geoduck 80 11 92
D CGd-08 geoduck 80 11 73
D CGd-09 geoduck 80 11 69
E CGe-07 geoduck 80 6 82
E CGe-08 geoduck 80 6 66
E CGe-09 geoduck 80 6 109
F CGf-01 geoduck 80 5 84
G CGg-02 geoduck 80 5 99
H CGh-01 geoduck 80 5 86
I CGi-01 geoduck 80 11 78
J CGj-01 geoduck 80 8 77
K CGk-01 geoduck 80 0 88
L CGL-01 geoduck 80 8 81
M CGm-01 geoduck 80 4 86
N CGn-01 geoduck 80 9 85
0 CGo-01 geoduck 80 4 100
A OPa-07 oyster 80 0 87
A OPa-08 oyster 80 0 102
A OPa-09 oyster 80 0 &5
B OPb-07 oyster 80 6 95
B OPb-08 oyster 80 6 68
B OPb-09 oyster 80 6 79
C OPc-07 oyster 80 0 80
C OPc-08 oyster 80 0 75
C OPc-09 oyster 80 0 91
D OPd-07 oyster 80 5 74
D OPd-08 oyster 80 5 110
D OPd-09 oyster 80 5 95
E OPe-07 oyster 80 5 110

Proposal 27-125

ISSC Method Application for Biotoxin Methods Matrix Extension for Use in the NSSP (01/2026)

Page 52 of 170



E OPe-08 oyster 80 5 111
E OPe-09 oyster 80 5 72
F OPf-01 oyster 80 0 100
G OPg-01 oyster 80 0 101
H OPh-01 oyster 80 0 87
I OPi-01 oyster 80 0 82
J OPj-01 oyster 80 0 105
K OPk-01 oyster 80 7 74
L OPL-01 oyster 80 0 88
M OPm-03 oyster 80 0 &3
N OPn-01 oyster 80 0 89
0] OPo-01 oyster 80 0 85
A CBa-07 butter clam 80 9 68
A CBa-08 butter clam 80 9 62
A CBa-09 butter clam 80 9 88
B CMb-07 manila clam 80 0 87
B CMb-08 manila clam 80 0 85
B CMb-09 manila clam 80 0 70
C CMc-07 manila clam 80 0 113
C CMc-08 manila clam 80 0 72
C CMc-09 manila clam 80 0 92
D CMd-07 manila clam 80 6 93
D CMd-08 manila clam 80 6 68
D CMd-09 manila clam 80 6 102
E CMe-07 manila clam 80 4 87
E CMe-08 manila clam 80 4 90
E CMe-09 manila clam 80 4 72
F CBf-01 butter clam 80 0 78
G CLg-01 littleneck clam 80 9.5 103.5
H CBh-01 butter clam 80 7 87
| CMi-03 manila clam 80 11 106
J CB;j-01 butter clam 80 9 85
K CLk-01 littleneck clam 80 0 101
L CLL-01 littleneck clam 80 0 84
M CLm-01 littleneck clam 80 4 76
N CMn-01 manila clam 80 3 100
O CLo-01 littleneck clam 80 4 88
A CRa-07 razor clam 80 10 54
A CRa-08 razor clam 80 10 68
A CRa-09 razor clam 80 10 89
B CRb-07 razor clam 80 10 59
B CRb-08 razor clam 80 10 94
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CRb-09
CRc-07
CRc-08
CRc-09
CRd-07
CRd-08
CRd-09
CRe-07
CRe-08
CRe-09
CRf-01
CRg-01
CRh-01
CRi-01
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razor clam
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5. Comparability is the acceptability of a new or modified analytical method as a substitute for an
established method in the NSSP. To be acceptable the new or modified method must not produce a
significant difference in results when compared to the officially recognized method. Comparability
must be demonstrated for each substrate or tissue type of interest by season and geographic area if
applicable.

Comparison of Methods:
New or modified methods demonstrating comparability to officially recognized methods must
not produce significantly different results when compared

Procedure to compare the new or modified method to the officially recognized method:
This procedure is applicable for use with either growing waters or shellfish tissue. For each
shellfish type of interest use a minimum of 10-12 animals per sample. For each sample take two
(2) aliquots and analyze one by the officially recognized method and the other by the alternative
method. Actual samples are preferable; but, in cases where the occurrence of the
analyte/measurand/organism of interest is intermittent (such as marine biotoxins), spiked
samples can be used. Samples having a variety of concentrations which span the range of the
method’s intended application should be used in the comparison. Analyze a minimum of thirty
(30) paired samples for each season from a variety of growing areas for a total of at least 120
samples over the period of a year for naturally incurred samples. For spiked samples analyze a
minimum of ten (10) samples for each season from a variety of growing areas for a total of at
least 40 samples over the period of a year.

Data Handling:

Data handling to compare the new or modified method to the officially recognized

Two methods of analysis are considered to be comparable when no significant difference can be
demonstrated in their results. To determine whether comparability in methods exists, a two-sided t-test at
a significance level (o) of .05 will be used to test the data. Either a paired t-test or Welch’s t-test will be
used depending upon the shape of the distributions produced by the data for each method and their
respective variances. Use log transformed data for the results obtained from microbiological methods.
The appropriate t-test to be used for the analysis is determined in the following manner.

1. Test the symmetry for the distribution of results from both the officially recognized analytical
method and the proposed alternative analytical method.

2. Calculate the variance of the data for both the officially recognized analytical method and the
proposed alternative analytical method.

3. Values for the test of symmetry for either method outside the range of -2 to +2 indicate a
significant degree of skewness in the distribution.

4. A ratio of the larger of the variances of either method to the smaller of the variances of either
method >2 indicates a lack of homogeneity of variance.

5. Use either the paired t-test or Welch’s t-test for the analysis of the data based on the following
considerations.
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e If the distribution of the data from the officially recognized analytical method and the
proposed alternative analytical method are symmetric (within the range of -2 to +2) and
there is homogeneity of variance use a paired t-test for the data analysis.

e If the distributions of the data for both analytical methods are symmetric (within the
range -2 to +2) but there is a lack of homogeneity of variance in the data, use Welch’s t-
test for the analysis of the data.

e If the distributions of the data from the officially recognized and proposed alternative
analytical methods are skewed (outside the range -2 to +2) and the skewness for both
methods is either positive for both or negative for both and there is homogeneity of
variance in the data, use the paired t-test for the analysis of the data.

o Ifthe distributions of the data from the officially recognized and the proposed
alternative analytical methods are skewed and the skewness for both analytical methods
is either positive or negative for both but the data lacks homogeneity of variance, use
Welch'’s t-test to analyze the data.

Data summary for the comparison of the new or modified method to the officially recognized
method:

Value for the test of symmetry for the distribution of the data generated by the officially recognized
method — Mouse Bioassay for all shellfish species except for northern razor clam meat, which was
analyzed by post-column oxidation method.

e Pacific geoduck clam gutball: 0.09
e Whole Pacific oyster: 0.99

e Whole hard clam: -0.04

e Razor clam meat: -0.30

Value for the test of symmetry for the distribution of the data generated by the proposed alternative
method — Receptor Binding Assay

e Pacific geoduck clam gutball: -0.01
e Whole Pacific oyster: 0.23

e Whole hard clam: -0.19

e Razor clam meat: -0.15

Variance of the data generated from the officially recognized analytical method— Mouse Bioassay for
all shellfish species except for northern razor clam meat, which was analyzed by post-column
oxidation method.

e Pacific geoduck clam gutball: 0.128
e Whole Pacific oyster: 0.110

e Whole hard clam: 0.136

e Razor clam meat: 0.050

Variance of the data generated from the proposed alternative analytical method— Receptor Binding
Assay

e Pacific geoduck clam gutball: 0.161

e Whole Pacific oyster: 0.085
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e Whole hard clam: 0.105
e Razor clam meat: 0.049

Ratio of the larger to the smaller of the variances generated by the officially recognized and proposed
analytical methods

e Pacific geoduck clam gutball: 1.26
e Whole Pacific oyster: 1.29

e Whole hard clam: 1.29

e Razor clam meat: 1.02

Is there a significant difference between the analytical methods Y/N
e Pacific geoduck clam gutball: No (p = 0.300)
e Whole Pacific oyster: No (p = 0.053)
e Whole hard clam: No (p = 0.0725)
e Razor clam meat: No (p = 0.086)

A total of 111 samples were tested using a previously established method with MBA for all
shellfish matrix type except for razor clam meat, which used PCOX, and RBA was used for all
shellfish matrix type: Pacific geoduck clam gutball (n=24), whole Pacific oyster (n=27), whole
hard clam (n=29), and razor clam meat (n = 31).
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Figure 5.1. Linear regression of MBA versus RBA results in pg STX/100 g shellfish tissue for each
shellfish matrix type except for razor clam meat, which was analyzed by PCOX and RBA.

Table 5.1. Average MBA and RBA concentrations for all shellfish matrix type except for razor
clam meat (PCOX and RBA) in pg STX/100 g shellfish tissue, and average percent recovery (%)
for each matrix type.

Avg. MBA Avg. RBA Average %

Matrix Type Concentration Concentration Recovery
Pacific Geoduck clam gutball 165.6 164.4 99.26
Whole Pacific oyster 127.4 98.38 77.22
Whole hard clam 191.3 239.0 124.9
Razor clam meat 97.26 106.3 109.3
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Full Data:
Sample Shellfish Harvest RBA % %
ID Matrix Harvest Area Date Season (ug/100g) MBA error  recovery
Agate Passage,
CG31-1 geoduck Kitsap - WA 10/23/2023 Fall 289 254 13.78 113.8
Agate Passage,
CG31-2  geoduck Kitsap - WA 10/23/2023 Fall 301 254 18.50 118.5
Agate Passage,
CG31-3  geoduck Kitsap - WA 10/23/2023 Fall 273 254 7.480 107.5
Agate Passage,
CG32-1 geoduck Kitsap - WA 10/31/2023 Fall 290 283 2.473 102.5
Beckett Beach,
CG33-1 geoduck Kitsap - WA 10/29/2021 Fall 51 100 -49.00 51.00
Dungeness West,
CG34-1 geoduck Clallam - WA 9/25/2023 Fall 430 427  0.7030 100.7
Beckett Beach,
CG35-1 geoduck Kitsap - WA 11/9/2021 Fall 81 87 -6.897 93.10
Beckett Beach,
CG35-2  geoduck Kitsap - WA 11/9/2021 Fall 98 87 12.64 112.6
Beckett Beach,
CG35-3  geoduck Kitsap - WA 11/9/2021 Fall 86 87 -1.149 98.85
Agate Pass, Kitsap
CG36-1  geoduck - WA 10/8/2023 Fall 193 239 -19.25 80.75
Manzanita Tract,
CG37-1 geoduck Kitsap - WA 10/1/2023 Fall 417 435 -4.14 95.86
President Point,
CG38-1  geoduck Kitsap - WA 9/26/2021 Fall 32 50 -36.00 64.00
President Point,
CG38-2  geoduck Kitsap - WA 9/26/2021 Fall 44 50 -12.00 88.00
President Point,
CG38-3  geoduck Kitsap - WA 9/26/2021 Fall 45 50 -10.00 90.00
Beckett Beach,
CG39-1 geoduck Jefferson - WA 10/22/2021 Fall 114 136 -16.18 83.82
Coon Bay, Kitsap -
CG40-1  geoduck WA 9/26/2021 Fall 59 43 37.21 137.2
Coon Bay, Kitsap -
CG40-2  geoduck WA 9/26/2021 Fall 85 43 97.67 197.7
Coon Bay, Kitsap -
CG40-3  geoduck WA 9/26/2021 Fall 28 43 -34.88 65.12
Beckett Beach,
CG41-1  geoduck Jefferson - WA 9/25/2021 Fall 62 94 -34.04 65.96
Beckett Beach,
CG42-1  geoduck Jefferson - WA 11/19/2021 Fall 109 98 11.22 111.2
Beckett Beach,
CG43-1  geoduck Jefferson - WA 10/8/2021 Fall 307 352 -12.78 87.22
Beckett Beach,
CG44-1  geoduck Jefferson - WA 10/15/2021 Fall 356 293 21.50 121.5
Beckett Beach,
CG45-1  geoduck Jefferson - WA 11/12/2021 Fall 31 50 -38.00 62.00
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-20.64 79.37
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16.09 116.1

11.49 111.5
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-18.00 82.00

-15.84 84.16

-18.84 81.16

48.28 148.3

13.42 113.4
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10.58 110.6
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40.32 140.3
-29.27 70.73

-39.71 60.29
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Samish Bay -
OP41-1 oyster ~ West, Skagit - WA 9/27/2021 Fall 49 46 6.520 106.5
Samish Bay,
OP42-1 oyster Skagit - WA 9/12/2023  Summer 26.5 60 -55.83 44.17
Mill Point,
OP43-1 oyster Jefferson - WA 9/27/2021 Fall 32 40 -20.00 80.00
Mill Point,
OP43-2 oyster Jefferson - WA 9/27/2021 Fall 65 40 62.50 162.5
Mill Point,
OP43-3 oyster Jefferson - WA 9/27/2021 Fall 42 40 5.000 105.0
Bay Center Area,
OP44-1 oyster Pacific - WA 6/5/2024 Spring 97 115 -15.65 84.35
Stony Point,
OP45-1 oyster Pacific - WA 5/26/2024  Spring 66 114 -42.11 57.90
Chuckanut Bay,
OP46-1 oyster Whatcom - WA 5/28/2023  Spring 27 39 -30.77 69.23
butter Samish Island,
CB16-1 clam Skagit - WA 5/6/2022 Spring 63 40 57.50 157.5
butter Samish Island,
CB16-2 clam Skagit - WA 5/6/2022 Spring 61 40 52.50 152.5
butter Samish Island,
CB16-3 clam Skagit - WA 5/6/2022 Spring 76 40 90.00 190.0
butter Camano State
CBI18-1 clam Park, Island - WA 4/18/2022  Spring 328 192 70.83 170.8
butter Camano State
CB18-2 clam Park, Island - WA 4/18/2022  Spring 427 192 122.40 2224
butter Camano State
CB18-3 clam Park, Island - WA 4/18/2022  Spring 235 192 22.40 122.4
Grays Marsh
butter Beach, Grays
CB28-1 clam Harbor - WA 5/16/2022  Spring 84 60 40.00 140.0
butter Camano State
CB29-1 clam Park, Island - WA 5/3/2022 Spring 401 300 33.67 133.7
Mukilteo Tank
butter Farm, Snohomish -
CB30-1 clam WA 5/4/2022 Spring 431 344 25.29 125.3
butter Camano State
CB31-1 clam Park, Island - WA 5/16/2022  Spring 284 236 20.34 120.3
butter Camano State
CB31-2 clam Park, Island - WA 5/16/2022  Spring 305 236 29.24 129.2
butter Camano State
CB31-3 clam Park, Island - WA 5/16/2022  Spring 372 236 57.63 157.6
Mukilteo Tank
butter Farm, Snohomish -
CB32-1 clam WA 5/17/2022  Spring 389 379 2.639 102.6
Grays Marsh
butter Beach, Clallam -
CB33-1 clam WA 2/4/2024  Winter 314 260 20.77 120.8
butter Grays Marsh
CB34-1 clam Beach, Clallam - 2/13/2023  Winter 86 63 36.51 136.5
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WA
butter Camano State
CB35-1 clam Park, Island - WA 2/13/2023  Winter 265 187 41.71 141.7
butter Camano State
CB36-1 clam Park, Island - WA 3/21/2022  Spring 344 261 31.80 131.8
Grays Marsh
butter Beach, Grays
CB37-1 clam Harbor - WA 3/17/2024  Winter 205 240 -14.58 85.42
Grays Marsh
butter Beach, Grays
CB38-1 clam Harbor - WA 3/8/2022 Winter 102 95 7.368 107.4
Grays Marsh
butter Beach, Grays
CB38-2 clam Harbor - WA 3/8/2022 Winter 71 95 -25.26 74.74
Grays Marsh
butter Beach, Grays
CB38-3 clam Harbor - WA 3/8/2022 Winter 114 95 20.00 120.0
butter Fort Flagler,
CB39-1 clam Jefferson - WA 1/3/2022 Winter 81 43 88.37 188.4
manila South End/Blyn,
CM40-1 clam Clallam - WA 9/7/2023  Summer 663 1175  -43.57 56.43
manila Penn Cove, Island
CM41-1 clam - WA 8/19/2021  Summer 118 152 -22.37 77.63
Mukilteo Tank
butter Farm, Snohomish -
CB42-1 clam WA 7/13/2022  Summer 344 264 30.30 130.3
manila Samish Bay,
CM43-1 clam Whatcom - WA 9/22/2021 Fall 23.5 47 -50.00 50.00
manila Useless Bay,
CM46-1 clam Island - WA 9/20/2021  Summer 24 40 -40.00 60.00
manila Useless Bay,
CM47-1 clam Island - WA 9/8/2021  Summer 106 123 -13.82 86.18
manila Useless Bay,
CM48-1 clam Island - WA 9/1/2021  Summer 71 126 -43.65 56.35
Sample Shellfish Harvest % %
1D Matrix Harvest Area Date Season RBA PCOX error recovery
Pacific, Pacific
razor County Coast -
CR16-1 clam WA 2/13/2024  Winter 167 184 -9.24 90.76
Pacific County
razor Coast, Pacific -
CR16-2 clam WA 2/13/2024  Winter 261 184 41.85 141.8
Pacific County
razor Coast, Pacific -
CR16-3 clam WA 2/13/2024  Winter 209 184 13.59 113.6
Grays Harbor,
razor Grays Harbor -
CR17-1 clam WA 9/5/2023  Summer 94 99 -5.051 94.95
razor Grays Harbor,
CR17-2 clam Grays Harbor - 9/5/2023  Summer 124 99 25.25 125.3

ISSC Method Application for Biotoxin Methods Matrix Extension for Use in the NSSP (01/2026)
Page 63 of 170



CR17-3

CR18-1

CR18-2

CR18-3

CR19-1

CR20-1

CR21-1

CR22-1

CR23-1

CR24-1

CR25-1

CR26-1

CR27-1

CR28-1

CR29-1

CR30-1

CR31-1

razor
clam

razor
clam

razor
clam

razor
clam

razor
clam

razor
clam

razor
clam

razor
clam

razor
clam

razor
clam

razor
clam

razor
clam
razor
clam

razor
clam

razor
clam

razor
clam
razor
clam

WA

Grays Harbor,
Grays Harbor -
WA
Grays Harbor,
Grays Harbor -
WA
Grays Harbor,
Grays Harbor -
WA
Grays Harbor,
Grays Harbor -
WA
Grays Harbor,
Grays Harbor -
WA
Pacific, Pacific
County Coast -
WA
Willapa Spits,
Pacific County
Coast - WA
Grays Harbor,
Grays Harbor -
WA
Pacific, Pacific
County Coast -
WA
Grays Harbor,
Grays Harbor -
WA
Grays Harbor,
Grays Harbor -
WA
Pacific, Pacific
County Coast -
WA

Mocrocks, Grays

Harbor - WA
Grays Harbor,
Grays Harbor -

WA

Grays Harbor,

Grays Harbor -
WA
Pacific, Pacific
County Coast -
WA

Grays Harbor,
Grays Harbor -

9/5/2023

9/5/2023

9/5/2023

9/5/2023

10/9/2023

10/23/2023

5/21/2025

11/6/2023

9/25/2023

11/20/2023

9/5/2023

4/30/2024

6/3/2025

2/27/2024

10/23/2023

2/27/2024

2/7/2024

Summer

Summer

Summer

Summer

Fall

Fall

Spring

Fall

Fall

Fall

Summer

Spring

Spring

Winter

Fall

Winter

Winter

83

38

64

40

213

135

153

117

143

114

136

120

100

111

106

74

110

99

37

37

37

125

183

132

140

124

130

116

103

109

109

100

98

61

Proposal 27-125

-16.16

2.703

72.97

8.108

70.40

-26.23

15.91

-16.43

15.32

-12.31

17.24

16.50

-8.257

1.834

6.000

-24.49

80.33

83.84

102.7

173.0

108.1

170.4

73.77

115.9

83.57

115.3

87.69

117.2

116.5

91.74

101.8

106.0

75.51

180.3

ISSC Method Application for Biotoxin Methods Matrix Extension for Use in the NSSP (01/2026)
Page 64 of 170



CR32-1

CR33-1

CR34-1

CR35-1

CR36-1

CR37-1

CR38-1

CR39-1

CR40-1

razor
clam

razor
clam
razor
clam

razor
clam

razor
clam

razor
clam

razor
clam
razor
clam

razor
clam

WA

Grays Harbor,
Grays Harbor -
WA
Grays Harbor,
Grays Harbor -
WA
Mocrocks, Grays
Harbor - WA
Quinault Res,
Grays Harbor -
WA
Grays Harbor,
Grays Harbor -
WA
Grays Harbor,
Grays Harbor -
WA
Pacific, Pacific
County Coast -
WA
Copalis, Grays
Harbor - WA
Grays Harbor,
Grays Harbor -
WA

1/17/2024

12/1/2023

5/21/2025

5/20/2025

2/27/2024

11/6/2023

4/30/2024

6/3/2025

1/2/2024

Winter

Fall

Spring

Spring

Winter

Fall

Spring

Spring

Winter

96

92

59

62

73

50

70

36

45

&9

71

72

60

38

55

41

53

46

Proposal 27-125

7.865

29.57

-18.06

3.333

92.10

-9.091

70.73

-32.08

-2.174

107.9

129.6

81.94

103.3

192.1

90.91

170.7

67.92

97.83

ISSC Method Application for Biotoxin Methods Matrix Extension for Use in the NSSP (01/2026)

Page 65 of 170



Proposal 27-125

ISSC Method Application for Biotoxin Methods Matrix Extension for Use in the NSSP (01/2026)
Page 66 of 170



Proposal 27-125

Additional Information

References (Provide references that are pertinent and supplemental to the validation data
submitted; these may include peer-reviewed publications in which the method was validated
and/or applied, validation packages submitted to other entities, etc. Do not provide references in
lieu of data in the “Validation Data” section.)

See References listed on the next page.

Standard Operating Procedure (SOP) (Provide a detailed procedure adequate for replication
in additional laboratories.)
See Appendix I.

Laboratory Evaluation Checklist (Provide any additions and/or modifications to the current
method checklist for laboratory evaluation based on inclusion of the new matrix/ces.)
See Appendix V.

Overview of Quality Systems (Provide an overview of the quality assurance/quality control
systems utilized in the developer(s)/submitter(s) laboratory.)
See Appendix VII.
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Appendix [: Standard Operating Procedure (SOP)
Matrix Extension: Step-by-Step Procedure

A. Sample Homogenate

a. Each sample that was below the detection limit from the MBA (~40 pg STX/100g of
shellfish) underwent mini saxitoxin extraction to be pre-screened by the RBA to
detect true negative samples (<10pg/100g).

1. Mini saxitoxin extraction was performed using the same protocol as
Appendix A (Section A. Sample Extraction), by performing a 1:1 ratio of 0.5
g of tissue and 0.5 mL of 0.1 N HCI.

b. Once the negative samples were identified, samples were combined to produce 30
sub-aliquots (~130 g of tissue) needed for spiking five homogenates for each
shellfish matrix.

1. We doubled the number of tissue samples for this study to maintain a
backup supply, which safeguards against potential future issues such
as lost, broken, or spilled samples.

ii. To combine samples for one homogenate, it followed these criteria:

1. The sample collection dates must be within a 30-day range and occur
within the same season.

2. The samples must be harvested from the same water system.

iii. Homogenates were distinct, reflecting differences based on the season of
collection, harvest area, or year.

c. The positive samples that have MBA data (>40 pg STX/100g of shellfish) were
distinct, reflecting differences based on the season of collection, harvest area, or
year.

d. All homogenates were blended by a blender and/or a homogenizer to liquify the
homogenate for spikes.

e. Once the homogenate is liquified, the designated amount of tissue is aliquoted into
50 mL falcon tubes for each spike level:

1. 20 ng STX/100g of shellfish: 33 & 0.3 grams of tissue
ii. 40 pg STX/100g of shellfish: 33 + 0.3 grams of tissue
1ii. 80 pug STX/100g of shellfish: 17 + 0.3 grams of tissue
iv. 160 pg STX/100g of shellfish: 17 + 0.3 grams of tissue
v. 320 pg STX/100g of shellfish: 17 £ 0.3 grams of tissue
B. Spike Procedure

a. Every homogenate was spiked with RM 8642a FDA Saxitoxin Dihydrochloride
Solution (103 pg/g £ 4 ng/g)

b. Prior to spiking the pre-weighed tissue, the laboratory technician gravimetrically
verified the dispensed volume of water to ensure the spiking accuracy was within 3%
of the designated volume.

c. The volume of the RM 8642a FDA saxitoxin dihydrochloride solution was
calculated based on the desired concentration and tissue weight available.

i. 20 pg STX/100g of shellfish: 64 uL
il. 40 ug STX/100g of shellfish: 128 uL
iii. 80 pg STX/100g of shellfish: 132 puL
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iv. 160 pug STX/100g of shellfish: 264 pL

v. 320 pg STX/100g of shellfish: 528 uL.
Once spiked, each aliquoted homogenate was vortexed for approximately 2 minutes
to ensure complete mixture of the spike and tissue.
Following the mixing of the sample, each sample was again aliquoted into 5 + 0.3
grams, thereby achieving a minimum of three replicates for each spike level.

i. Blank samples were not spiked and aliquoted into 5 + 0.3 grams.

At least 16 samples for each homogenate (5) were frozen at -20°C (total of 80
aliquots).

i. In addition,10 more homogenates from different seasons, harvest areas, and
years were spiked to a concentration of 80 pg STX/100g of shellfish and
aliquoted into 5 + 0.3 grams (20 aliquots).

il. 20 naturally incurred samples were aliquoted into 5 & 0.3 grams.
. All samples, except for backups, were shipped to Washington State Department of
Health for RBA using the protocol listed in Appendix A.
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Appendix II: Van Dolah et al. 2009
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Appendix III: Van Dolah et al., 2012
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Appendix IV: AOAC OM 2011.27
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Appendix V: Shellfish Laboratory Evaluation Checklist

PUBLIC HEALTH SERVICE
U.S. FOOD AND DRUG ADMINISTRATION
OFFICE OF FOOD SAFETY
SHELLFISH AND AQUACULTURE POLICY BRANCH
5001 CAMPUS DRIVE
COLLEGE PARK, MD 20740-3835
TEL. 240- 402-4960/9258/7629, 301-796-0788
CFSANDSSLEOS@FDA.HHS.GOV

SHELLFISH LABORATORY EVALUATION CHECKLIST
Receptor Binding Assay for Paralytic Shellfish Poisoning (RBA PSP)

LABORATORY:
ADDRESS:
TELEPHONE: FAX:
EMAIL:
DATE OF EVALUATION: DATE OF LAST EVALUATION:
REPORT:
LABORATORY REPRESENTED BY: TITLE:
LABORATORY EVALUATION OFFICER: SHELLFISH SPECIALIST:
OTHER OFFICIALS PRESENT: TITLE:

Items which do not conform are noted by: Conformity is noted by a e
C- Critical K - Key O - Other N/A- Not Applicable
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PART I - QUALITY ASSURANCE

CODE REF ITEM
1.1 Quality Assurance (QA) Plan
K 1,2,3 1.1.1 Written Plan: (check  those items which apply).
a. Organization of the Laboratory.
b. Staff training requirements. Training must include radiation
lab safety.
c. Standard operating procedures (SOPs).
b. Internal quality control measures for equipment, calibration,
maintenance, repair, performance and rejection
criteria established.
c. Laboratory safety. Radiation safety practices (e.g., handling
and disposal) must be included.
d. Internal performance assessment.
e. External performance assessment.
C 2 1.1.2 The QA plan is implemented.
1.2 Educational/Experience Requirements
C State’s 2.2.1 In state/county laboratories, the supervisor meets
Human the state/county educational and experience
Resources requirements for managing a public health laboratory.
Department
K State’s Human 2.2.2  In state/county laboratories, the analyst(s) meet
Resources the state/county educational and experience
Department requirements for processing samples in a public
health laboratory.
C USDA 2.2.3 In commercial/private laboratories, the supervisor must
Microbiology have at least a bachelor’s degree in microbiology, biology
& EELAP or other appropriate discipline with at least two years of
laboratory experience.
K USDA 2.2.4 In commercial/private laboratories, the analyst(s) must have at
Microbiology least a high school diploma and at least three months of
& EELAP experience in laboratory sciences.
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2.2.5 Training regarding radiation laboratory safety,
handling and disposal practices is documented and
records are maintained.

15

2.2.6 Laboratory has a Nuclear Regulatory Commission (NRC) or
equivalent state license for the use of tritiated saxitoxin in
this assay. Alternatively, the laboratory uses less than 50 nCi
per year and adheres to the American Radiolabeled
Chemical (ARC) exemption status.

1.3 Work Area

1.3.1 The work area is adequate for the workload and storage.

1.3.2 The work area is clean and well lighted.

1.3.3 The work area has adequate temperature control.

1.3.4 All work surfaces are nonporous, easily cleaned and disinfected.

a|lo|l~|[~A|O

3,4

1.3.5 The work area is located in an appropriate space designated
for low-level radiation work. Radioactive materials are only
handled and manipulated in designated areas which are clearly
identified and labeled accordingly.

1.4 Laboratory Equipment

1.4.1 Any lab equipment that may come into contact with [*H]-STX at
any point in the preparation or assay procedures must be specially
labelled and must remain in the work area designated for low-level
radiation work.

1.4.2 The pH meter has a standard accuracy of 0.1 pH units.

1.4.3 The pH electrodes being used consist of a pH half cell and reference
half cell or equivalent combination electrode/triode free from silver/silver
chloride (Ag/AgCl) or contains an ion exchange barrier to prevent the
passage of silver (Ag) ions into the substance being measured.

3,8

1.4.4 The pH meter is calibrated daily when in use. Results are
recorded and records maintained.

1.4.5 The effect of temperature on the pH has been compensated for
by an ATC probe, use of a triode, or by manual adjustment.

ISSC Method Application for Biotoxin Methods Matrix Extension for Use in the NSSP (01/2026)

Page 107 of 170




Proposal 27-125

1.4.6 The pH meter manufacturer instructions are followed

for calibration, or a minimum of two (2) standard buffer solutions

is used to calibrate the pH meter. If the calibration sequence of standard
buffer solutions is not stipulated by the manufacturer, the first must be
near the isopotential point (pH 7) and the second near the expected
sample (i.e., pH 4 or pH 10). Standard buffer solutions are used once
and discarded.

1.4.7 Electrode acceptability is determined daily or with each use by
the millivolt procedure or through determination of the slope.

1.4.8 pH paper in the appropriate pH range (i.e., 1-5), if used, measures
accurately to a minimum of 0.5 pH units over the covered pH range.

1.4.9 The differing sensitivities in weight measurements required by the
various steps in the assay are met by the balance(s) being used.

a. To prepare Phenyl methylsulfonyl fluoride solution (PMSF),
the balance used must have a sensitivity of at least 0.001 gram
at a load of 1 gram.

b. For sample extraction, the balance used must have a
sensitivity of at least 0.1 gram at a load of 100 grams.

c. For MOPS buffer preparation, the balance used must have a
sensitivity of at least 0.01 gram at a load of 100 grams.

1,3

1.4.10 Balance calibrations are checked monthly according to
manufacturer’s specifications using NIST Class S or ASTM Class 1 or 2
weights or equivalent. The accuracy of the balance is verified at the weight
range of use.

1.4.12 Refrigerator temperatures are maintained between 0 and 4 °C.
Freezer security for *HSTX and cold STX must meet state and
federal requirements for these materials.

1.4.13 Refrigerator temperatures are monitored at least once daily
on workdays. Results are recorded and records maintained.

4,6,10

1.4.14 Freezer temperature used to store [*H] STX standard, rat
brain membrane tissue preparation, interassay calibration standard
(QC check) and archived shellfish tissue homogenate is maintained at
-80 °C or below. Freezer security for *HSTX and cold STX must meet
state and federal requirements for these materials.

1.4.15 Freezer temperature used for all other purposes is maintained at -20
°C or below.

1.4.16 Freezer temperature is monitored at least once daily on
workdays. Results are recorded and records maintained.
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1.4.17 All glassware is clean.

1.4.18 An alkaline or acid-based detergent is used for washing
glassware/labware.

1.4.19 With each load of labware/glassware washed, the
contact surface of several dry pieces from each load are tested
for residual detergent (acid or alkali as appropriate) with
aqueous 0.04% bromothymol blue (BTB) solution. Results are
recorded and records maintained.

1.4.20 Micropipettors are calibrated for the appropriate volumes used
and checked annually for accuracy. Results are recorded and records
are maintained.

11

1.4.21 Scintillation counter is serviced according to manufacturer
specifications and calibrated annually. Results are recorded and
records maintained.

1.4.22 Minimum radiation safety equipment and protocols include the
following: A wipe-test is conducted in the radiation work area as
described in the QA plan. Results are recorded and records
maintained.

1.5 Reference Solution Reagent Storage, Preparation and Security

12

1.5.1 [*H] STX standard is stored in a freezer at -80 °C or below.

10

1.5.2 Concentration of *[H]|STX standard is calculated from the lot
information provided by the supplier with each batch.

1.5.3 Unopened diHCI] STX standard may be stored at room temperature or
refrigerated.

10

1.5.4 Preparation of MOPS assay buffer includes the following:
a. 100 mM MOPS/L.
100 mM choline chloride/L.

pH adjustment to 7.4 with NaOH.
Refrigerated storage at 4 °C.

o oo o

Maintained ice cold while in use.

10

1.5.6 Bulk standard curve dilutions are stored at 4 °C for up to one
(1) month.
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1.5.7 Reagent water is distilled or deionized (circle appropriate choice)
and is analyzed monthly for the following criteria, with all results
recorded and records maintained:

a. Exceeds 0.5 megohm-cm resistivity (2 megohm-cm in-line) or
less than 2.0 pSiemens/cm conductivity at 25 °C (circle
appropriate choice).

b. Residual chlorine is at a non-detectable level (<0.1 ppm).
Specify method of determination

c. Water contains <100 CFU/mL using the heterotrophic plate
count method.

1.6 Rat Brain Membrane Tissue Preparation and Storage

10

1.6.1 MOPS/choline chloride/phenyl methylsulfonyl floride (PMSF),
pH 7.4 is used in preparing rat brain membrane tissue. PMSF is added
to MOPS/choline chloride fresh on the day of use.

10

1.6.2 The cerebral cortex of 6-week old Sprague-Dawley rats is used
in membrane tissue preparations, placed in iced MOPS/choline
chloride/PMSF buffer (pH 7.4; 1 brain/12.5 mL) and homogenized
with no visible chunks remaining in the homogenate. This procedure
is repeated until twenty (20) rat brains have been processed.

10

1.6.3 The homogenized cerebral cortex tissue from the twenty (20)
rat brain cortices is pooled and centrifuged at 20000 x g for 15
minutes at 4 °C.

10

1.6.4 The pellet of the centrifuged rat brain tissue preparation is fully
resuspended in ice cold MOPS/choline chloride/PMSF buffer (up to 10
mL/brain).

10

1.6.5 The resuspended rat brain tissue preparations are pooled and the
centrifuge tubes used for these preparations are rinsed with a small
amount of MOPS/choline chloride/PMSF buffer to recover all the

rat brain tissue.

10

1.6.6 The total volume of the pooled rat brain tissue is adjusted to 200
mL with MOPS/choline chloride/PMSF buffer while iced.

10

1.6.7 The iced contents of the pooled rat brain tissue are blended using
a Polytron at 70% power or a small hand- held blender at low speed
for 20 seconds to obtain a homogeneous membrane tissue

preparation.
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10

1.6.8 Two (2) mL/tube of the pooled, homogeneous rat brain membrane
tissue preparation is aliquoted into cryovials, frozen and stored at -80 °C
for up to six (6) months

1.7 Rat Brain Membrane Tissue Protein Receptor Determination

10

1.7.1 The protein/receptor concentration of the rat brain membrane
tissue preparation is determined for each new batch using a Pierce
Micro BCA Protein Assay Reagent Kit No. 23235 (micro plate
method) or No. 23225 (tube method) or equivalent.

10

1.7.2 The dilution of the protein/receptor concentration of the rat
brain membrane tissue preparation needed to obtain a working
stock of 1 mg/mL is determined.

10

1.7.3 Dilutions of the protein/receptor concentration of the rat brain

membrane tissue preparation of less than 1:4 are not used as they may
be too viscous.

PART II - ANALYSIS OF SHELLFISH SAMPLES FOR PSP TOXINS - RBA

2.1 Collection and Transportation of Samples

5 2.1.1 A representative sample of shellfish is collected.

5 2.1.2 Shellfish samples are collected in clean, waterproof, puncture
resistant containers, loosely sealed.

5 2.1.3 Shellfish samples are labeled with the collector’s name,
type of shellstock, the source or harvest area, sampling
station, time, date and place (if applicable) of collection.

5 2.1.4 Immediately after collection, shellstock samples are placed

in dry storage (ice chest or equivalent) which is maintained between 0
and 10°C with ice or cold packs for transport to the laboratory.
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2.1.5 Time from collection to initiation of the extraction should

not exceed 24 hours. However, if significant delays are anticipated or if
they occur, the laboratory has an appropriate contingency plan in place
to handle these samples. For samples shipped live in accordance with
2.1.4, the contingency plan ensures samples remain within allowable
temperature tolerances and animals are alive upon receipt. The
contingency plan also addresses field and/or laboratory processing that
ensures the integrity of the sample or extract until initiation of the
assay.

For example, samples are washed, shucked, drained and
processed as follows:

a. refrigerated or frozen until extracted;

b. homogenized and frozen until extracted; or

c. extracted, the supernatant decanted, and refrigerated or frozen
until assayed.

2.2 Preparation of S

amples for Analysis — Homogenization

5,6 2.2.1 At least 12 animals are used per sample, or the laboratory has
an appropriate contingency plan for dealing with non-typical species
of shellfish or collection conditions.

5 2.2.2 The outside of the shell is thoroughly cleaned with fresh water.

5 2.2.3 Shellstock are opened by cutting the adductor muscles.

5 2.2.4 The inside surfaces of the shells and meats are rinsed with fresh
water to remove sand or other foreign material.

5 2.2.5 Shellfish meats are removed from the shell by separating the
adductor muscles and tissue connecting at the hinge.

5 2.2.6 Damage to the body of the mollusk is minimized in the
process of opening.

5 2.2.7 Shucked shellfish are drained on a #10 mesh sieve or equivalent
without layering for 5 minutes.

5 2.2.8 Pieces of shell and drainage are discarded.
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5,6

2.2.9 Meats are blended at high speed until homogenous (60 —
120 seconds), using the following criteria:
a. Freshly drained/air dried meats are placed into the
blender for homogenization.

b. Previously frozen shucked, rinsed, and drained meats
are completely thawed, then placed in the blender with all
freeze thaw liquid for homogenization.

c. Previously frozen homogenates are completely thawed then
placed in the blender with all freeze-thaw liquid for
homogenization.

6,13

2.2.10 Homogenates should be extracted immediately. If homogenates
must be stored, they should be frozen.

2.3 Preparation of S

amples for Analysis — Extraction

5,10 2.3.1 0.1 M HCl is used for extractions.
5,10 2.3.2 At least five (5) grams of tissue +/- 0.1g is extracted using a 1:1
mass to volume ratio of 0.1 M HCL

10 2.3.3 The pH of the sample is checked and adjusted as necessary
to between 3.0— 4.0.

10 2.3.4 Adjustment of the pH is accomplished by dropwise addition
of either 5 N HCl or 0.1 N NaOH, as appropriate, while
constantly stirring the sample.

6 2.3.5 The sample is promptly brought to a boil at 99.0 +/- 1.0 °C
and gently boiled for 5 minutes.

6 2.3.6 The sample is boiled under adequate ventilation (e.g., fume hood).

10 2.3.7 The sample is allowed to cool to room temperature.

10 2.3.8 The pH of the cooled mixture after boiling is between 3.0 - 4.0,
adjusted, if necessary, with the dropwise addition of 5 M HCI to lower
the pH or 0.1 M NaOH to raise the pH, as appropriate, while
constantly stirring the mixture.

5,10 2.3.9 The volume of the sample is adjusted to the original (pre-boiling)
volume, by adding 0.001N HCI (pH 3 water).

10 2.3.10 The sample is stirred gently to homogeneity, then treated as

follows:

a. The sample is allowed to settle to remove particulates, then the
supernatant is carefully decanted into a clean container; then

b. an aliquot of the sample is centrifuged at 3,000 x g for 10
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minutes, then the supernatant is carefully decanted into a clean
container.

6,10

2.3.11 The sample extract is analyzed immediately, refrigerated at 4°C in
a sealed container for up to 24 hours, or frozen at -20°C.

2.4 Sample

Assay

6

2.4.1 One analyst performs the entire plate set-up for the assay.

6

2.4.2 Microtubes containing dilutions and samples are vortexed
immediately before dispensing.

10

2.4.3 The standard curve consists of at least 7 concentrations
(minimum 6 x 10-°M and maximum 6 x 10<M).

10

2.4.4 The rat brain membrane tissue preparation is kept on ice
and mixed often during addition to the plate to maintain a
homogenous suspension

10

2.4.5 Each day an assay is conducted, a standard curve is required.
However, filter plates of the same lot must be used if the assay
requires multiple plates to accommodate all samples. If the filter
plate lot changes over the course of a day, a new standard curve must
be performed for the new lot of filter plates. An inter-assay QC
calibration and reference blank are required for each plate analyzed.

10

2.4.6 The standard curve, reference blank, interassay QC
calibration standard, and test samples are all run in triplicate.

10

2.4.7 Assay buffer is added to the plate before any other components of
the assay, in order to properly wet the filter membrane.

10

2.4.8 All wells of the plate (including any unused wells) are filled with
MOPS/choline chloride buffer during vacuum filtration, in order to ensure
even pressure and filtration across the plate.

10

2.4.9 Appropriate scintillation cocktail is used, depending on the
type of scintillation counter (traditional or microplate).

10

2.4.10 [*H] STX working solution is checked for counts per minute
(CPM) and is consistent within 15% of the expected value.

10

2.4.11 An appropriate dark adaptation interval is employed,
based on type of scintillation counter (traditional or microplate).
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10

2.4.12 Standard curve fitting is calculated using appropriate software
program.

10

2.4.13 Slope of standard curve is between -0.8 and -1.2 (the theoretical
slope is - 1.0). If the slope falls outside these criteria, the assay
results are rejected and the assay must be repeated.

10

2.4.14 The relative standard deviation of triplicate CPM for standards
and samples must be less than 30%. If greater than 30%, the
assay results are rejected and the assay must be repeated.

10

2.4.15 The IC50 is in acceptable range (2.0 nM +/- 30%). If the ICS0 is
outside this range, the assay results are rejected and the assay must be
repeated

10

2.4.16 The inter-assay QC calibration standard (QC check) sample is
in the acceptable range (3 nM +/- 30%). If the QC check sample

is outside this range, the assay results are rejected and the assay
must be repeated.

10

2.4.17 Sample dilutions are quantified only if B/B.is between 0.2 — 0.7.
If B/B.is greater than 0.7, then the sample is reported as below the
limit of detection. If B/B.is less than 0.2, then the sample should be
further diluted and repeated if a quantification is needed.

2.4.18 Assay materials are cleaned and disposed of in accordance with
federal, state, and local requirements.

2.5 Calculation of Sample Toxicity

10

2.5.1 When more than one dilution falls within B/Bo of 0.2 — 0.7, all
wells corresponding to these dilutions are used to calculate sample
toxicity.

10

2.5.2 Sample toxicity is calculated as follows:

(nM STX eq) x (sample dilution) x [(210 pL total volume/35 pL
sample] = mM STX eq in extract

(nM STX diHCI eq in extract) x (1L/1000 mL) x (372 ng/nmol) x (1
png/1000 ng) = pg STX diHCl eq/mL

pg STX diHCl equiv./mL x (mL extract/g shellfish) x (1000 g/kg)
=ng STX diHCl equiv./kg

14

2.5.3 Any value equal to or greater than 80 pg STX diHCI eq/100
g) of sample is actionable.
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14 2.5.4 Shellfish Program Management is made aware of
positive result. Laboratory action to identify positive result
is:
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LABORATORY:

DATE OF EVALUATION:

SHELLFISH LABORATORY EVALUATION CHECKLIST

SUMMARY OF NONCONFORMITIES

Page | Item | Observation

Documentation Required
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LABORATORY STATUS

LABORATORY DATE

LABORATORY REPRESENTATIVE:

RECEPTOR BINDING ASSAY FOR PSP COMPONENT: (Part I-II)

A. Results

Total # of Critical (C) Nonconformities

Total # of Key (K) Nonconformities

Total # of Critical (C), Key (K), and Other (O)
Nonconformities

B. Criteria for Determining Laboratory Status of the RBA for PSP:

1. Conforms Status: The RBA for PSP component of this Laboratory is in conformity with NSSP
requirements if all of the following apply.
a.
b.
c.

2. Provisionally Conforms Status: The RBA for PSP component of this laboratory is determined to be
provisionally conforming to NSSP requirements if all of the following apply.
a.
b.
c.

3. Does Not Conform Status: The RBA for PSP component of this laboratory is not in conformity with
NSSP requirements when any of the following apply.
a.
b
c.

C. Laboratory Status (circle appropriate)

Does Not Conform Provisionally Conforms Conforms

Acknowledgment by Laboratory Director/Supervisor:

All corrective Action will be implemented and verifying substantiating documentation received by
the Laboratory Evaluation Officer on or before

Laboratory Signature: Date:

LEO Signature: Date:
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Appendix A: RBA Step-by-Step Procedure

A. Sample Extraction
a.The extraction detailed below represents a small scale MBA procedure. The actual
MBA extraction could be used instead of the small scale version described here.
b. Accurately weigh 5.0 g of tissue homogenate into a tared, labeled 15 ml conical
tube.
c.Add 5.0 ml of 0.1 M HCI, vortex, and check pH.

1. Ifnecessary, adjust pH to 3.0-4.0 as determined by a pH meter or pH paper.
To lower pH, add 1 M HCI dropwise with mixing; to raise pH, add 0.1 M
NaOH dropwise with mixing.

d. Place the tube in a beaker of boiling water on hot plate (or in a water bath) for 5
min with the caps loosened.

e.Remove and cool to room temperature.

f. Check pH and, if necessary, adjust cooled mixture to 3.0-4.0 as described above.

g. Transfer entire contents to a labeled, graduated centrifuge tube and dilute

volumetrically to 10 ml.

h. Gently stir contents to homogeneity and then allow to settle until a portion of
supernatant is translucent and can be decanted free of solids.
1. Pour 5-7 ml of the translucent supernatant into a labeled centrifuge tube.
j. Centrifuge at 3000 x g for 10 min.
k. Retain clarified supernatant and transfer to a clean, labeled centrifuge tube.
1. Store extracts at -20 °C until tested in RBA.
B. Preparation of Stock Solutions and Standards
a.Assay buffer: 100 mM MOPS/100 mM choline chloride, pH 7.4
1. Weigh 20.9 g MOPS and 13.96 g choline chloride and add to 900 ml distilled
or milli-Q water.

ii. Adjust pH to 7.4 with NaOH while stirring.

iii. Bring to a final volume of 1 L with distilled or milli-Q water.

iv. Store at 4 °C.

b. Radioligand solution: 3H-STX
i. Calculate the concentration of 3H-STX stock provided by the supplier.
Suppliers generally provide specific activity in Ci/mmol (~10-30 Ci/mmol)
and activity in mCi/ml (~0.05-0.1 mCi/ml), from which the molar
concentration can be calculated.

ii. Prepare 4 ml of a 15 nM working stock of 3H-STX fresh daily in 100 mM
MOPS/100 mM choline chloride buffer. This will provide sufficient volume
for one 96-well plate.

iii. Measure total counts of each working stock prior to running an assay. Add 36
ul of working stock 3H-STX in buffer to a liquid scintillation counter vial
with 4 ml scintillant and count on a traditional liquid scintillation counter to
confirm correct dilution. The CPM should be consistent and within 15% of
expected value.

c.Unlabeled STX standard working solution: The STX diHCl standard (NIST RM
8642 STX diHCI) is provided at a concentration of 268.8 uM (100 pg/ml).
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A bulk standard curve can be made up in advance and stored at 4 °C for up to
one month. The use of a bulk standard curve minimizes time needed for
routine analyses and improves repeatability.
Make up 3 mM HCI (e.g., from a 3 M stock, 50 pl in 50 ml) and use for the
serial dilutions.
Serial dilutions should result in the following stock concentrations (M):
1. 6x10-6[100 pul 268.8 uM STX +4.38 ml 0.003 M HCI]
6 x 10-7 [500 pul 6 x 10-6 M STX + 4.5 ml 0.003 M HCI]
1.8 x 10-7[1.5ml 6 x 10-7 M STX + 3.5 ml 0.003 M HCI]
6 x 10-8 [500 pul 6 x 10-7 M STX + 4.5 ml 0.003 M HCI]
1.8 x 10-8 [S00 ul 1.8 x 10-7 M STX + 4.5 ml 0.003 M HCI]
6 x 10-9 [500 ul 6 x 10-8 M STX + 4.5 ml 0.003 M HCI]
6x 10-10 [S00 ul 6 x 10-9 M STX + 4.5 ml 0.003 M HCI]
8. 5ml 0.003 M HCL

Nownkwd

d. Interassay calibration standard (QC check): Reference standard STX (1.8 x 10-8 M
STX) in 3 mM HCI. For long-term storage keep at -80 °C; for routine use (up to
one month), store at 4 °C.

e.Rat brain membrane preparation: Prepare bulk rat brain membrane preparations
(Appendix B) and store at -80 °C.

1.
1l.

iii.
1v.

Thaw an aliquot of rat brain preparation on ice.

Dilute membrane preparation with cold (4 °C) 100 mM MOPS/100 mM
choline chloride, pH 7.4 to yield a working stock with a protein concentration
of 1.0 mg/ml.

Vortex vigorously to achieve a visibly homogeneous suspension.

Keep the diluted membrane preparation on ice.

C. Performing the Assay
a. Plate setup: When possible use a multichannel pipet to minimize effort and increase
consistency.

1.
il.

1il.

Run standards, samples, and QC check in triplicate.

For quantitation, multiple dilutions per extract should be analyzed in order to
obtain a value that falls within the dynamic range of the assay. A minimum
sample extract dilution of 1:10 is recommended to minimize potential matrix
effects.

Use of a standard plate layout (Figure 1) is recommended. This will improve
ease of analysis and can help maximize the number of samples/standards that
can be analyzed per plate.

b. Addition of samples/standards: Add in the following order to each well

1.
il.
iii.
1v.
V.

35 pl assay buffer

35 ul STX standard/QC check/sample extract

35 ul 3H-STX

105 ul membrane preparation (ensure solution is homogeneous)
Cover the plate and incubate at 4 °C for 1 h.

c. Assay filtration: Use the vacuum manifold attached to the vacuum pump with an in-
line side arm flask to catch filtrate from the plate filtration process.

1.

Set the vacuum pressure gauge on the pump or manifold to ~4-8” Hg (~135-
270 millibar).
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Place the 96-well plate on the vacuum manifold.

Fill any empty wells with 200 ul MOPS/choline chloride buffer to ensure even
vacuum pressure and filtration across the plate.

Turn on vacuum. Optimum vacuum will pull the wells dry in 2-5 s.

With vacuum pump running, quickly rinse each well twice with 200 ul ice
cold MOPS/choline chloride buffer using a multichannel pipet. Maintain
vacuum until liquid is removed.

d. Preparation of the assay for counting: Remove the plastic bottom from the plate
and blot the plate bottom once on absorbent towel.

L.

il

For counting in microplate scintillation counter:
1. Seal the bottom of a counting cassette with sealing tape.
Place the microplate in the counting cassette.
Add 50 pl scintillation cocktail per well using multichannel pipet.
Seal the top of the plate with sealing tape.
Incubate for 30 min at room temperature.
Place the plate in the scintillation counter and count for 1 min per
well.
For counting in traditional scintillation counter:
1. Place the microplate in the MultiScreen punch system apparatus
and place the disposable punch tips on top of the microplate.
2. Punch the filters from the wells into scintillation vials and fill with
4 ml scintillation cocktail.
3. Place caps on the vials and vortex.
4. Allow vials to sit overnight in the dark.
5. Count using a tritium window in a traditional scintillation counter.

AN

D. Analysis of Data
a. Curve fitting: Perform curve fitting using a four-parameter logistic fit (sigmoidal
dose response curve with variable slope).

1.
il.

y= min + (max-min)/1+10(x'l°g ICSO)HiH slope

where max is the top plateau representing maximum binding in CPM in the
absence of competing nonradiolabeled STX (also known as Bo); min is the
bottom plateau, equal to nonspecific binding in CPM in the presence of
saturating nonradiolabeled STX; ICs is the inhibitory concentration at which
CPM are 50% of max-min); Hill slope is the slope of the curve; x axis is the
log concentration of STX; and y axis is the total igand binding in CPM (B/By).

b. Sample quantification: Sample quantification is only carried out on dilutions
having a B/By in the range of 0.2-0.7.

1.

il.

Where B represents the bound 3H-STX in CPM in the sample and Bo
represents the max bound 3H-STX in the sample.

Sample concentration is calculated in pg STX diHCI equivalents (eq)/kg
shellfish as described below:

(nM STX eq) x (sample dilution) x [(210 pl total volume)/35 pul sample]

=nM STX eq in extract

(nM STX diHCI eq in extract) x (1 L/1000 ml) x (372 ng/nmol) X (1 ng/1000 ng)
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=g STX diHCl eq/ml

pug STX diCHI eq/ml x (ml extract/g shellfish) x (1000g/kg)
=ng STX diHCl eq/kg
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Figure 1. Example plate layout.

1 T 3 4 2 3 7 [] ] 10 1 12
A 10° 10° 10° QC QC QC u3 U3 U3 U6 U6 U6
1:50 1:50 1:50 1:10 1:10 1:10
B 107 10 10 Ul Ul Ul u3 u3 U3 i3 Us U6
1:10 1:10 1:10 12200 | 1:200 | 1:200 1:50 1:50 1:50
C 3Ix10" | 3x107 [3x107 | UI U1 Ul U4 U4 U4 Ué U6 Ué
1:50 1:50 1:50 1:10 1:10 1:10 1:200 1:200 1:200
D 107 10" 107 (1] ul Ul [17] U4 U4 U7 U7 u7?
1:200 1:200 1:200 1:50 1:50 1:50 1:10 1:100 1:10
E 3Ix107 | 3x107 [ 3x107 | U2 u2 u2 U4 U4 U4 u7 u7 u7?
1:10 1:10 1:10 1:200 | 1:200 | 1:200 1:50 1:50 1:50
F 107 107 107 u2 2 u2 us us Us u7? u7 u?
1:50 1:50 1:50 1:10 1:10 1:10 1:2200 | 1:200 | 1:200
G 10" 10" 10" u2 u2 u2 us Us 15
1:200 1:200 1:200 1:50 1:50 1:50
H REF REF REF U3 U3 U3 us us Us
1:10 1:10 1:10 1:200 | 1:200 | 1:200

Concentrations ind
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cate those of the STX standard curve; liEF = ref;rence: QC= quaiity control; U = unknown sample (with

dilutions indicated). The same standard curve made be used for additional plates run on the same day using the same reagents
(i.e., 11 samples can be run on subsequent plates).
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Appendix B: Rat Brain Membrane Preparations

B. Equipment/Supplies

T e a0 oW

Teflon/glass homogenizer: Tapered Teflon pestle and glass tube, 15 ml
Motorized tissue homogenizer: Polytron or small hand-held blender
High-speed centrifuge and fixed angle rotor: capable of 20,000 x g
Centrifuge tubes: 12-15 ml, rated for >20,000 x g

Plastic cryovials: 2 ml

Glass beaker: 300-500 ml

Pipets: disposable 5 and 10 ml

Forceps.

C. Reagents

o

opo o

20 rat brains: male, 6-week old Sprague-Dawley (Hilltop Lab Animals, Inc., Scottdale,
PA) or equivalent

MOPS: pH 7.4 (Sigma, St. Louis, MO; Cat. No. M3183-500G)

Choline chloride: 100 mM (Sigma; Cat. No. C7527-500G)

Phenyl methylsulfonyl fluoride (PMSF): (Sigma; Cat. No. P7626)

Isopropanol.

D. Procedure

a.

Prepare 1 L of 100 mM MOPS, pH 7.4, containing 100 mM choline chloride (as
described in Appendix A) and 0.1 mM PMSF. PMSF must first be dissolved in
isopropanol: dissolve 0.174 g PMSF in 10 ml isopropanol to make 100 mM stock.
Aliquot stock and store at -20 °C. Add PMSF (1/1000, 0.1 mM final concentration) to the
MOPS/choline chloride buffer fresh in the day of use.

Remove the medulla and cerebellum from each brain using forceps and discard. Place
cerebral cortex in a small amount of ice-cold buffer and place on ice.

Place one cerebral cortex in 12.5 ml MOPS/choline CI/PMSF, pH 7.4, in glass/Teflon
homogenizer. Homogenize at 70% full speed (385 rpm) with at least 10 up and down
strokes and ensure there are no visible chinks remaining in the homogenate. Keep tube in
ice at all times. Pour homogenized tissue into 250 ml beaker on ice and repeat procedure
with remaining cortices.

Transfer pooled homogenate tissue to centrifuge tubes, balance the tubes (pairwise: using
ice-cold buffer to balance), and centrifuge at 20,000 x g for 15 min at 4 °C.

Aspirate the supernatant and resuspend pellets in ice-cold MOPS/choline CI/PMSF, using
an adequate amount to fully resuspend the pellet (5-10 ml per brain).

Pool resuspended membrane preparation in a small beaker. Rinse centrifuge tubes with a
small amount of ice-cold buffer to recover all of the membrane preparation. Bring total
volume up to 200 ml (keep on ice).

Keeping the beaker on ice, polytron (or homogenize with small handheld blender) at 70%
full speed for 20 s to obtain a homogeneous solution.

Aliquot 2 ml per tube into cryovials. It is critical to keep the preparation well mixed while
dispensing. Keep cryotubes on ice.

Freeze and store at -80 [JC. This preparation is stable for at least 6 months.
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E. Protein Assay

a. Determine the protein concentration of the membrane preparation using a Pierce Micro
BCA Protein Assay Reagent Kit No. 23235 (microplate method) or No. 23225 (tube
method) or equivalent. The above protocol should yield ~6-8 mg protein/ml of rat
membrane preparation.

b. Determine the membrane dilution needed for the assay. The protein concentration in the
daily working stock should be 1 mg/ml (which yields a diluted concentration of 0.5
mg/ml in-assay concentration). Based on the protein concentration determined using the
protein assay, dilute rat membrane preparation with buffer to 1 mg/ml. It is this diluted
membrane preparation that is used in the assay.

c. Protein concentrations must be determined and new dilutions calculated accordingly for
each new batch of membranes prepared.
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Appendix C: Radiation Safety Requirements

A.

B.

~mo W mo

=

All users must follow all local, state, and federal laws and procedures regarding receipt, use
and disposal of isotopes.

All users must be trained in and follow all in-house safety procedures for working with
radiolabeled materials.

All isotopes and work stations where isotopes are used should be controlled access areas.
Any one with access to the area must also receive radiation safety training.

Freezers where the isotopes are stored must be locked.

Personal protective equipment must include lab coats (designated specifically for use with
radioactive materials), safety glasses, and gloves.

Radioactive materials will only be handled and manipulated in designated areas, which have
been clearly identified and labeled accordingly.

Work with source radiation material must be conducted in a fume hood.

Radioactive materials will be stored and/or carried in secondary containment.

When possible, disposable supplies such as pipet tips, absorbent paper, and kim wipes will
be used so that contaminated supplies can be readily disposed of as radioactive waste.

Wipe surveys will be conducted at the end of each experiment as well as monthly to ensure
that there is no contamination in the laboratory.

The filter plates used in the assay will be designated as solid radioactive waste, while the
washes from the filter plates (containing buffer and unbound 3H-STX) will be handled as
liquid radioactive waste. There will be a dry active waste container to hold contaminated
items such as the plates, gloves, absorbent paper and kim wipes. There will be a liquid waste
jug to hold the contaminated liquid radioactive waste.

All wastes must be disposed of according to state and local laws.
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Appendix VI. Abbreviations and Acronyms

3H-STX
AOAC
ARC

B

Bo
CFSAN
CPM
diHCl
Eq
HCI
ICso
LC-FD
LOD
LOQ
MBA
MOPS
NaOH
NIST
NSSP
OMA
PMSF
PCOX
Pre-COX
PSP
PSTs
QA
QC

QS
RBA
RSD
SLV
STX

Tritiated saxitoxin

Association of Analytical Communities
American Radiolabeled Chemicals

Bound CPM

Maximum bound CPM

Center for Food Safety & Applied Nutrition
Counts per minute

Dihydrochloride

Equivalents

Hydrochloric acid

Inhibitory concentration at which CPMs are at 50% max
Liquid chromatography with fluorescence detection
Limit of detection

Limit of quantitation

Mouse bioassay

3-Morpholinopropanesulfonic acid

Sodium hydroxide

National Institute of Standards and Technology
National Shellfish Sanitation Program

Official method of analysis

Phenyl methylsulfonyl fluoride

Proposal 27-125

Post-column oxidation liquid chromatography with fluorescence detection
Pre-column oxidation liquid chromatography with fluorescence detection

Paralytic shellfish poisoning
Paralytic shellfish toxins
Quality assurance

Quality control

Quality System

Receptor binding assay
Relative standard deviation
Single laboratory validation
Saxitoxin
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Appendix VII: Overview of Quality Systems
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