
The instruction supplied with Phytoxigene™  assay include 
four different sample preparation techniques.   The NE-
ORSD laboratory determined that  sample filtration using 
a 0.8 micron polycarbonate filter, followed by bead beat-
ing and centrifugation was the quickest, yielded the great-
est recovery and proved to be the easiest.   

Various filter sizes can be used depending on the sample 
volume filtered.  An 18mm syringe filter can be used for 
small sample volumes and a 47mm with a disposable filter 
funnel can be used with larger volumes.   After filtration 
the filter is placed in a tube with glass beads and lysis buff-
er provided by BioGX. 

A series of 25 samples were extracted using the filtration 
method followed by a DNA purification using a GenRite 
Kit.  This study was performed to see if the extra steps and 
time to purify the DNA was needed.  It was determined 
that the crude extraction was adequate for the assay. 

Due to the expense of the cyanotoxin analysis all samples were examined microscopically for cyanobacteria (blue green al-
gae).  If the sample contained cyanobacteria the sample was submitted for toxin analysis (microcystins by ELISA).  If the 
sample did not contain any cyanobacteria the sample was not submitted for toxin analysis.  This saved the customer money 
and reduce the number of samples submitted for toxin analysis however this procedure did not help determine toxin analysis.   

Algae identification requires a skilled analyst and it takes time to concentrate a sample to perform an accurate identification 
and enumeration. Since many cyanobacteria can produce multiple toxins the identification does not help with determining 
which toxin analysis to perform.   Because of this the NEORSD laboratory started to evaluate the use of  a qPCR assay to as-
sist with determining to the sample contained cyanobacteria and if the toxin producing genes were present. 

The laboratory tested an assay that was developed by Diagnostic Technology called Phytoxigene TM CyanoDTec.  This assay 
is a quantitative real time PCR assay that could be used for the detection and quantitation of cyanobacteria and their toxin 
producing genes within 1 hour .  The NEORSD laboratory began testing this assay a screening tool to eliminate the need for 
algae identification and to more accurately identify the best method for toxin analysis.  

Phytoxigene™ CyanoDTec is a molecular based assay that uses qPCR technology to detect and quan fy the presence of Cya-

nobacteria, (blue green algae) using the 16s rDNA gene, and the toxin producing genes for microcys n (mcyE),  cylin-

drospermopsin (cyrA),  and saxitoxin (Sxt A).  The assay is sold in two separate test kits and these kits can be used together 

or separate.  The first kit is used to quan fy Total Cyanobacteria and contains an Internal Amplifica on Control (IAC).  The 

second test kit is a mul plexed assay quan fies for microcys n (mcyE),  cylindrospermopsin (cyrA),  and saxitoxin (sxt A).  

Phytoxigene™ CyanoNAS are Nucleic Acid Standards produced for the CyanoDTec. There are 5 standards in CyanoNAS kit  

100, 1,000, 10,000 and 100,000, and 1,000,000 copies per reac on for each targets. The standards are cer fied by Na onal 

Measurement Ins tute, Australia.  

Direct Sample Analysis: 
Transfer 500ul of well mixed sample to a BioGX Bead Lysis 
Tube 
Place on a bead beater for 2 minutes at a setting of 4.0 
Centrifuge to pellet the beads and cells 
Transfer the supernatant to microcentrifuge tube 
 

Filtration (Crude Extraction) 
Utilize a syringe filter or filter manifold  
Filter 5ml to 100ml through a 0.8 micron polycarbonate fil-
ter 
Fold the filter and transfer to a BioGX Bead Lysis tube 
Bead beat at the speed setting 4.0 for  1.5 minutes 
Centrifuge for 2 minutes @ 13000g  in Bead Lysis Tube 
Transfer supernatant to a 1.5ml microcentrifuge tube 
Centrifuge for seven minutes @13000g for 7 minutes 
Transfer supernatant for analysis 
 

Centrifugation (Crude Extraction) 
Place 10ml of sample into a centrifuge tube 
Centrifuge for a minimum of 20 minutes at >12000g 
Pour off supernatant 
Add 400ul of lysis buffer from the BioGX Lysis tube  
Suspend the pellet and transfer to the BioGX lysis tube with 
Beads 
Bead beat for 1.5 minutes at a speed of 4.0 
Centrifuge for 2 minutes @ 13000g  in Bead Lysis Tube 
Transfer supernatant to a 1.5ml microcentrifuge tube 
Centrifuge for seven minutes @13000g for 7 minutes 
Transfer supernatant for analysis 
 

Purification using a DNA Kit 
Follow the steps for filtration or centrifugation  then follow 
the instruction to purify the DNA  using a DNA purification 
kit such as GeneRite, PowerWater, or a similar kit 

 

 

qPCR: A Screening Tool For Harmful Algal Blooms  

The NEORSD laboratory assisted Dr. Judy Westrick, Wayne State Universi-
ty, and Dr. Benjamin Southwell of Lake Superior State University by ana-
lyzing a series of samples using the Phytoxigene™  assay.  The samples 
were collected from various water bodies including Lake Erie.  Algae enu-
meration, identification, and toxin analysis was performed under the direc-
tion of Dr. Judy Westrick.  

The graphic to the left shows the relationship between cell counts for total 
cyanobacteria, copies/ml of the total cyano-16S and the mcyE toxin gene.  
The total cyano-16S gene copies/ml consistent with the total cyano cell 
counts.  This indicated that the qPCR assay could be used as a quick screen-
ing tool for monitoring intake water.  Additional information needs to be ac-
quired to show the correlation between the mcyE gene 16s gene to predict 
toxin production.  

INTRODUCTION 
Most laboratories use and ELISA to quantify the four (4) main cyanotoxins, cylyndrospermopsin, microcystins, anatoxin, and 
saxitoxin.   Some laboratories use liquid chromatography coupled with tandem mass spectrometry (LC/MS/MS) to quantitate 
the various toxins and differentiate between the various congeners.  The cost to analyze a sample using the ELISA method can 
range from $50 - $100 per sample while LC/MS/MS analysis can range from $300 – $500 per sample.  Additionally many cy-
anobacteria Genera can produce multiple toxins which could significantly add to the analytical costs.  

 EPA Method 544 Determination of Microcystins and Nodularins in Drinking Water by Solid Phase Extraction and Liquid 
Chromatography / Tandem Mass Spectrometry (LC/MS/MS) 

 EPA Method 545 Determination of Cylindrospermopsin and Anatoxin-a in Drinking Water by Liquid Chromatography Elec-
trospray Ionization Tandem Mass Spectrometry (LC/ESI-MS/MS) 

 Ohio EPA Total (Extracellular and Intracellular) Microcystins - ADDA by ELISA Analytical Methodology Version 2.0, January 
2015 

NEORSD  PROBLEM STATEMENT 

ASSAY SAMPLE PREPARATION ALTERNATIVES 

METHOD SUMMARY 

 Phytoxigene™ CyanoDTec Assay 

SAMPLE PREPARATION CRUDE EXTRACTION VS PURIFICATION 

 CELL COUNTS VS GENE COPIES 

QPCR AS A SCREENING TOOL FOR RESIVOIR MANAGEMENT 

Sample Location
Collection 

Date

Sxta 
qPCR Gene 
Copies/mL

Saxitoxin 
Elisa
ug/L

T-Cyano 
16SRNA 

Copies/mL

Boat Ramp 8/20/2015 840.2 0.32 53179

Wetland - 1 8/20/2015 22.7 0.012 99812

Wetland - 2 8/20/2015 1.4 0.023 16455

West Bank 8/20/2015 1427.7 0.21 66088

New Intake Photic - Top 8/26/2015 35.5 0.3 56534

New Intake Benthic - Bottom 8/26/2015 27.0 0.35 27067

Old Intake 8/26/2015 0.8 0.31 4609

L2 Photic - Top 8/26/2015 51.8 0.29 69471

L2 Benthic - Bottom 8/26/2015 14.3 0.13 23162

L3 Photic - Top 8/26/2015 44.2 0.11 165159

L3 Benthic - Bottom 8/26/2015 9.6 0.012 56582

L4 Column 8/26/2015 <1.0 <0.05 2814

A reservoir in Ohio had a hit for saxatoxin in the intake water. The Ohio 
EPA along with other water utilities began investigating the problem by col-
lecting samples at various locations. The City of Akron PWS and NEORSD 
assisted with the investigation.  The City of Akron assisted with algae iden-
tification and both NEORSD and City Akron provide toxin gene analysis 
using the Phytoxigene™  assay.  The results of the assay confirmed the pres-
ence of the sxtA gene, and  assisted to show what area of the reservoir had 
the greatest amount of cyanobacteria with the sxtA toxin gene. 
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