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Rapid growth of cyanobacterial population.

Commonly encountered in many eutrophic fresh and brackish
waters

Have the ability to produce neurotoxic, hepatotoxic, and
tumour promoting secondary metabolites

Prevalence: Temperate lakes, rivers, dams, and reservoirs
Factors promoting bloom formation
-high nutrient loads high light

-temperate to high temperaturethermal stratification of a
water column



Development of PCR and quantitative PCRP@R) methods for
detection of toxicyanobacterirom environmental water
samples.

Determine th@resencef cyanotoxingenes
Determine sampleoxigenicity
Uniplexg-PCR

Multiplex g-PCR



1- Saxitoxin (stx) biosynthesis gene
STX I's neurotoxic alkaloid, al
shell fish toxins)

Causes neurotoxic effects, blocks sodium channels in nerve
cells

Highly toxic with LD.y's as low as 10 ug Kg(i.p.) in mice
Guidelines suggest alert level of S'Bquivalents is 3 ug/l

Anabaena circinalis Australia

Aphanizomenon fleaquae USA
Cylindrospermopsis raciborskii  Brazil
Lyngbya wollei USA



2- Cylindrospermopsin (CYN) gene
CYN is cyclic alkaloid hepatotoxins
Primarily affects liver, as well as other major organs.
| t 0 &(i.p, Dice) is 200 pg kg
Guideline suggest alert level of CY&fuivalents is 115 ug/l

Cylindrospermopsis Australia, Hungary and
raciborskii Brazil

Aphanizomenon Israel

ovalisporum

Umezakia natans Japan



3- Microcystins (MCY) and nodularian (nda) genes
Produced by mcy gene and nda gene respectively
Hepatotoxins, and both are cyclic hepatopeptides

Inhibitors of eukaryotic serine/threonine protein phosphatase
1 & 2A and act as tumour promoters

LD, of 50 pg kgi(i.p., mice)
Guidelines suggest alert level of meguivalent is1.3ug/|

Microcystis aeruginosa806 Australia

Nodularia  Australia, Baltic Sea,
spumigena and New Zealand
NSOR10

Microcystis aeruginosk139  Japan

Planktothrix128/6 Germany
Anabaena0 Finland



Cultured strains

Anabaena circinalistrains
Microcystis aeruginosatrains

Cylindrospermopsis racaborslatrains
Anabaenastrains

Planktothrixstrains
Nodularia spumigenatrains

Bloom samples
More than 10 location of Murray river



Chemical analysis for cyanotoxin determination
DNA extraction
Nucleic acid:
A. PCR screening
B. QPCR uniplex (SYBRGreen assay and TagMan probe)
optimised multiplex assay



AViultiplex assaysillow the detectiornof severakargetswithin a singlesample
AThe useof multiple fluorescentdyes permits detectionof signalin up to four
channelsat onetime onthe SmartCycleisystem.




Targeting four different genes that are responsible for producing
saxitoxin, cylindrospermopsin, microcystin & nodularian, as well as
the 16S rRNA gene

Primer Express software has been used for designing the primers
and the probes

Probes are | abel ed-endiandlguenceepdya t e r
at tdmde 30

In this work we have four different probes labeled with four

different dyes



Alignment performed for :
species producing stx
species producing cyn
species producingncy and nod
16S gene (internal control) all cyanobacterial species

This process has been done successfully with 100% base matches.

Mcy-nod aligned sequences were used to designed degenerate
primers and TagMan probe



For each gene primers were tested separately in PCR, and gPCR.

Positive results were obtained from the toxic trains only.

Primers amplification efficiency was high >95%

Probes were then designed and tested



How TagMan work?
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Optimised multiplex assay in single tube




A. circinalis
C. racaborskii T3

L. wollei

A. flosaguaeNH5

C. raciborskii

Umezakia natans

A. ovalisporumAPHO28A

M. aeruginoséPCC 7806

A. flosaquaNIVA -CYA 83/1
P. agardhiiCYA 126/8

N. spumigen&SOR10
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60 sample were tested over one monthrizch to 22April-2009

PCR

3 location were selected for following the bloom formation and
determining the toxigenicity by multiplex gPCR



PCR screening

____
Yarrawonga 25-3-09 +

Tocumwal 25-3-09 + + + -
Corowa 25-3-09 + + + -
Yarrawonga 1-4-09 + + + +
Tocumwal 1-4-09 + + + +
Corowa 1-4-09 + + + +
Yarrawonga 13-4-09 + + + +
Tocumwal 13-4-09 + - + 4
Corowa 13-4-09 + + + +
Yarrawonga 20-4-09 + - + +
Tocumwal 20-4-09 + + + +
Corowa 20-4-09 + + + +
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Percentage toxigenicity of samples were determined
Including cyn+stx+mcynod genes copy number/mL

M Yarrwonga

® Tocumwal

Corowa
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1st week 2nd week 3rd week 4th week




Cyn gene copy number were dominant in the early time
of the bloom formation

Stx gene copy number were low in the early and became
higher in the late time of this study

Mcy gene copy number stayed low in the early and late
time of the study



QPCR results correlated directly to cyanotoxin
concentrations obtained by ELIZA analysis

Significantly; cyn and cyn gene copy number
were the highest in the Murray river bloom.

Example

Yarrawonga 1.97E+05 0.56

Corowa 1.10E+04 0.33



The QPCR technology is able to detect and quantify
cyanobacterial toxin biosynthesis genes from environmental
samples

Multiplex assay able to distinguish between different
cyanobacterial toxin genes

High gene copy numbet high level of toxin

Environmental factors some time affect the production of toxin
from the organism

For that it is better to rely on copy humber assuming that all
produce the toxin

So that will be better for management authority for water
guality assessment
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