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Lake Burragorang
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Fig. 1 — Map of Lake Burragorang. Water was sampled from
DWAZ2 (dam wall) and DWAS for the laboratory

experiments.
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Lab Tests
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Fig. 2 — Examples of cyanobacterial metabolite biodegradation in water sampled from Lake Burragorang at location DWAS
during summer.



Inoculated Tests
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Fig. 4 — Inoculation of microcystin-degrading bacterium,

CEE ( TT25, into raw and sterile DWAZ water spiked with MCLR,

MCRR and MCLA.
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Fig. 5 — Abundance of mirA gene during the inoculation of

microcystin-degrading bacterium, TT25, into raw and
sterile DWA2 water spiked with MCLR, MCRRE and MCLA.
Error bars represent 95% confidence intervals from

duplicate measurements.



Ontario Lake Study

>

The study site is a small (~13.2
ha) and shallow (depth: mean 2.4
m, max 4.5 m)

privately owned lake, south of the
City of Ottawa, Canada

The lake is polymictic and has 4-5
months of ice cover.

The site was originally a stone
quarry, has no inflow or outflow
channel, and the principal water
input and output are precipitation
and avapotranspiration.

The water residence time was
estimated to be approximately 1.8
years using precipitation and
evapotranspiration rates obtained
from the National Climate Data
and Information Archive and The
Hydrological Atlas of Canada.The
sediments are composed of gravel
and sand with little organic
matter accumulation

Human and Ecological Risk Assessment, 20: 1670-1686, 2014
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Fate and Persistence of Particulate and Dissolved
Microcystin-LA from Microcystis Blooms
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Ottawa, Ontario, Canada

ABSTRACT

Few studies have estimated fate and persistence of the hepatotoxic microcystins
(MCs) in situ, making ecological and human health risk assessments challenging.
We determined fate and persistence of MC congeners during 2 vears of Microcysiis
blooms in a small, shallow, closed-basin lake in Ontario, Canada. s site halflives
were compared to estimates obtained in vitre under controlled temperature and
light. The blooms produced elevated microcystin-LA (MC-LA) (maximum ~4.2 mg
L=') with minor concentrations of MC-LE, -RE. and YE. Dissolved MC-[A declined
more slowly and persisted longer than particulate MC-LA with in siiu halflives (total
1.5=8.5 days) shorter than in vitre (total 6.8=60.0 days). Halflives in 2010 were two to
eight times shorter compared to 2000, likely due to differences in bloom phenology
and species/strain composition. In vitre, higher temperature (4°C — 256°Cin dark),
and irradiance (dark — 45 — 260 uE m™*s~" at 25°C) accelerated particulate and dis-
solved MC-LA decline, respectively. MC-RR accumulated in surface sedimenis while
MC-LA was near detection despite elevated surface water concentrations. MC-LA
appears to persist longer in surface waters than the equally toxic MC-LE, requiring
almost the entire recreational season (9.5 weeks) to reach guideline concentrations

(20 pg LY.



MC Congeners
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Table 1. Comparison of the properties of microcystin congeners.

MCLA MC-LR MCAYR MC-RR
Texicity (LDso pg/kg) a0 50 70 a0
Net charge (pH 7) -2 -1 -] i
Molecular weight 209 994 1044 1037
Amino acid substituents Leu, Ala Leu, Arg Tvr, Arg Arg, Arg
Hydrophobicity Decreasing =+ =+ =+ =

Adapted from Newcombe ef al. (2003).
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Figure 1.

Time (weaeks)

In situ (whole lake) decline of particulate (cell-bound) (R2 = ().98, p=
J01) and dissolved {extracellular) {(R*=0.97, P=.001) MC-LA (ug L=".
Each symbol represents a different station of the lake sampled through
time in 2004, Dashed horizontal line denotes recreational guideline of
20 pg L=!, which corresponds to a moderate probability of adverse health
effects during recreational exposure (WHO 2006; Chorus and Bartram
199%9: Codd e al. 2005).
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The decline of particulate (cell-hound; filled symbeols) and dissolved
{extracellular; open symbols) MC-LA (ug L= under in vitro conditions
of 4*C dark (diamonds), 25*C dark (triangles), 25*C low light {squares},
and 25°C high light (circles). Duplicate incubations were carried out
using bloom material collected in 2004,
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Decline of particulate (cell-bound; filled symbols) and dissolved (extra-
cellular; open symbols) MC-LA (ug L™") under in vitre conditions of 4°C
dark (diamonds), 25°C dark (triangles). 25°C low light (squares). and
25°C high light (circles). Duplicate incubations were carried out using
bloom material collected in 2010.



» Half lives in the 2 blooms

Table 2. Estmates of MC-LA halflife based on the Ma}' 2009 Me'rmﬁj'm'.s bloom

(£5D).

Half life of microcystin-LA (days)

Conditions Particulate Dissalved Total
In stitu {n = 5) 6.53+04 15810 B.h+05
Inviimi{in=2)

200 (260 pE m=* 5= 44 9407 655453 47.4+1.0
25°C (45 uE m=* s~1) 42 8%+0.7 120.4%1.0 o607
25°C (Dark) 2538+24 1531575 41 6+0.2
42 [ Dark) 54605 251.0£359 BOO£0.1

Table 3. Estimates of MC-LA half-life based on the August 2010 Microcystis bloom

(£5D).

Half life of microcystn-LA (days)

Conditions Particulate Dssaalved Tostal

In stin {n = 5) 1.5£0.05% 28+03 1.54+0.1
In vitro (n=2)

2R (260 pE m=* 5= 92407 109405 11.6+0.5
200 (45 uE m=* s=1) 105409 265409 94410
25°C (Dark) HO01 384272 B84 0.04
2 (Dark) 242413 313+18 257442




» To next lecture
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