SYSTEM STRENGHTHS


The SHA system provides a researcher/monitor a simple way to screen a large number of samples quickly for a variety of HAB species. 


The key steps in the operation of the SHA system are as follows.  The sample is vacuum filtered onto a membrane and then is lysed in a high pH chaotrope and with heat for 5 minutes.  This lysate is then syringe filtered and loaded onto the assay plate.  A plastic prong is mounted on the processor arm; the microplate is placed on the processor tray.  After pushing the start button the sample can be analyzed in little over an hour.  By comparing the SHA signal to a calibration curve and applying some simple mathematical calculation you get confirmation of the presences of your species of interest and a range of that species concentration in the field sample.  The processor itself is robust and requires minimal maintenance.

SYSTEM CONCIDERATIONS

The goal of SHA system is to give the research/monitoring community a method to quickly and conveniently screen samples for HAB species.  As with all detections systems there are conditions and environments where the use of the SHA system is not appropriate.  The SHA system is not suitable for use with low volume samples (> 200mL) when the concentration of the target is low.  In cases where the target is rare larger sample volumes (0.2L to 2L) are required.  Environments with high loads of inorganic material or organic solvents can interfere with the performance of the SHA system.  All methods relying on molecular probes for detection can be subject to cross-reaction with non-target species.   Therefore after an initial positive result alternative methods (microscopy, toxin detection, etc.) should be used to confirm results.  Prevision should also be made to store replicate samples in case of system failure or if results need further confirmation.

Use of the SHA system requires that “probes” be available for the target species of interest.  Currently, probes are available for the following species, Pseudo-nitzschia spp., Alexandrium spp., Heterosigma spp., Chattonella spp., and Fibrocapsa spp. others are being developed.  The creation of probes for this system will require considerable time and expense.

Samples should be run on the same day that it is collected.  Samples can be preserved for later processing by holding filters in liquid nitrogen.

Cultures of the targeted species need to be available to create calibration curves and to spot check system when reagent batches are changed.

The SHA system uses chemistry that is designed to work at 30(C.  If the ambient temperature exceeds this value the system will not function properly.

Some of the reagents used in the SHA system are required to be refrigerated and protected from direct sunlight.

TRAINING

Operation of the SHA system is simple and can be easily operated by any laboratory technician or researcher.  A formal introduction to theory of operation and use of the SHA system would require 2 weeks of training.  This training would include sample collection and handling, system set up and calibration, processor operation, data analysis, data quality control and troubleshooting strategies.

REQUIRED EQUIPMENT

The current SHA system requires the following equipment. 

Microplate reader that can read wavelengths 650nm and 450nm

Software to record microplate data and apply data conversion algorithm

Refrigerated storage (2( to 8(C)

Vacuum filter manifold

Heating block (85(C)

12-channel pipetter

100-1000uL single channel pipetter

Liquid nitrogen storage for archival filters

Polypropylene tubes

3cc syringe

0.45um syringe filter

2mL cryovial

COSTS


Each column on a 96 well reagent plate is considered a sample.  Cost of one sample using a pre-configured plate and all materials used to obtain sample, process sample, capture probe and signal probe is 2.08 EUR (2.50 USD) per column.  This cost is for a plate configured to detect one species.  The cost per sample increases by 0.14 EUR (0.17 USD) for each additional species added to plate configuration.  Cost of the processor is ?  A suitable bench top microplate reader (Bio-Tek Eix800) lists for ~5400.00 EUR (~6500 USD).  Microplate readers generally can be obtained for much less in the used and refurbished market.  A single block dry bath, heating block (90 watts) (Thermolyne DB17610) suitable for the SHA system can be purchased for 204.00 EUR (246.00 USD).

SAMPLE HANDLING AND DATA PROCESSING TIME


Sample processing time can be broken down into the following sections once the SHA system as been set up and calibrated  (usually done the first time operated or after any major change in location or environment).  After sample is received the particulate fraction of the sample is collected by vacuum filtration.  We recommend that this step take no longer than 20 minutes.  If sample requires additional time to filter we recommend reducing volume.   After collection of sample onto filter, lysis and processor time takes one hour an fifteen minutes.   To read recover data and analyze requires an additional ten minutes.  Total time is one hour and fifty minutes.  If you are running 3 samples per plate (recommended) and you run two plates per run than six samples can be run every two hours.

SAFTEY CONCIDERATIONS


The SHA system has one primary safety issue.  Two of the reagents contain guanidine thyiocanate in a high pH solution.  When handling plates and lysis solution eye protection and gloves should be used.  Plates themselves need to be disposed in manner described by country of use.

