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Background

Sandwich hybridization, what Is it and how
does It work?

Field Data
Alternative platforms — automated detection



Studies of Heterosigma akashiwo

 Distribution
* Abundance
e Ecology
e Impacts

Require identification and enumeration of
cells acquired from a variety of locations
over a sustained period of time



IMPEDIMENTS TO SPACIAL AND
TEMPORAL OBSERVATIONS OF
Heterosigma akashiwo

o Accurate identification and enumeration requires
live sample and a microscopist trained to identify
the variety of morpho-types that Heterosigma may
take.

e Fixing samples for transportation and storage for

later analysis Is problematic do to the deformation

and/or destruction of delicate Heterosigma cells by
the fixation techniques.



Overcoming Impediments to
Heterosigma observations

In the past 30 years, advances In
molecular technologies primarily
targeted for the biomedical field
have been adapted to increase the
speed of detection for a variety of
marine and freshwater organisms.



Challenges to adapting molecular assays to
marine and freshwater environments

- Most biomedical molecular assays typically require return
of samples to a specially equipped laboratory

 Natural samples contain wide diversity of non-target
organisms that create complex sampling matrixes

o Sample preparation can be time consuming, complex and
expensive



What a good molecular assay would be
e |t should be fast

e It should provide reliable data

* |t should be adaptable to detect a variety of organisms
e |t should be easy to use

e It should be portable

e |t should be inexpensive

e It should be easily obtainable



Direct Detection

In 1991 a paper by Van Ness and Chen described a method to
detect human pathogens directly from a crude homogenate

The assay used short oligonucliotides (12 — 50 mers) in a
chaotrope-based hybridization solution

Probes were attached to a solid support
Hybridizations take place at near RT (21-30°C)
Hybridization reactions take place in minutes not hours

Minimal sample handling, semi-automated processing



SHA Chemistry
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» Direct capture of target sequence
»No purification required
»Reagents stable at room temp



Target Organisms
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In 2001 John V. Tyrell et al. developed the
SHA for the detection of Heterosigma akashiwo and
other raphidophytes in marine samples using the
96-well microplate format

> Results in 1 hour

» 8 samples per run per
Instrument




In May 2004, New Zealand accredited the SHA
for rapid identification and enumeration of

Heterosigma akashiwo and other HAB species.
(International Accreditation New Zealand: ISO 17025)




Response of Sandwich Hybridization assay
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* Response of the SHA system is linear

e The SHA system Is very sensitive and can detect
Heterosigma far below action levels

 Tests and experience show the assay to be
Insensitive to wide range of sample matrixes,

Including clay that might be used to mitigate
effects of blooms

» Tyrrell etal., 2001 Harmful Algae 1:205-214.

* SHA assay has been validated using PCR
» O’Halloran et al. Harmful Algae 5: 124-132.



2007 Monterey Bay California field
samples collected during ESP Network
Deployment
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The SHA detection scheme has been
fully automated using the
Environmental Sample Processor
(=1
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2007 ESP — Network Deployment
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Some Conclusions

» The SHA system as been shown to be a rapid, reliable, method to identify
and estimate abundance of Heterosigma species in natural samples

» The SHA system can detect Heterosigma akashiwo and a variety of other
HAB spp. at low concentrations

The system Is easy to operate with minimal sample manipulation

The SHA systems direct capture of target is insensitive to bio-mass loading

Biasing of results from amplification is not an issue with the SHA system

SHA can provide useful data for resource managers and researchers

« Changes in target organisms can be correlated with contextual data and give
us the “big picture’ of the dance between the organisms and their
environment.



