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Lake William H. Harsha Sampling Locations
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Presentation Notes
This is a map of Lake William H. Harsha in Clermont county, Ohio.  The water Intake structure for the drinking water treatment plant is denoted “EFL”.  “Buoy” is a buoy site in about 80 feet of water along the main channel leading to the intake structure.  The Buoy also holds a multiparameter probe.  “EMB” is the main day use swimming beach.  This location is close to a temporary dock erected o support open water rowing competitions.  “CGB” on this map is reported as “ENN” in the other graphs.  “ENN” (or “CGB”) is a swimming beach for the campground.  Water flows, in general from the right, to the left.  The upper right is the mainstem of the 
East Fork of the Little Miami river.  South of there are several significant creeks.  The outlet of the lake is at the dam on the left.  The East Fork joins the main stem of the Little Miami, and flows into the Ohio River.

The lake is used for drinking water, flood control, fishing, swimming, boating and other recreational activities.




Sample collection and processing

•Samples were collected using sediment sampler.
•Samples were placed in a cooler with ice packs and immediately store in a 
freezer after brought to the lab.
•DNA was extracted using PowerSoil® DNA Isolation Kit - Mo Bio
•A 10-fold dilution of DNA from the neat extracts were prepared for testing 
their inhibitions.
•All DNA samples were stored at -80 °C  until use for qPCR



Table 1. Assays used for qPCR and RT-qPCR in this 
study

Assay Target gene Organism Reference
CYAN 16S rRNA Cyanobacteria Nubel et al., 1997
MIC 16S rRNA Microcystis Neilan et al. 1997
CD1 mcyA Microcystin producing 

cyanobacteria Hisbergues 2003

HEP mcyE Microcystin producing 
cyanobacteria

Jungblut and Neilan, 2006

McyG mcyG Microcystin producing 
Microcystis

This study

MS2R
mcyE Microcystin producing 

Microcystis
Furukawa et al. 2006, Tillett et 
al. 2001 
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Presentation Notes
Evaluation for published and new designed assays: 
Specificity test: cultures (=45) and Sanger chemistry sequencing
Sensitivity test: representative isolate DNA and RNA was used.



Physico-chemical Parameters averaged 
from 2015 and 2016
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Presentation Notes
The error bars are +/- 2 standard deviations.  These slides are accumulated measures from 2 years, averaged within the month that they were taken.  The seasonal variation, while present in some examples, is not pronounced.  There are however several times where ENN is obviously different from the results of the EMB and Buoy sites.  This is most easily recognizable in total Carbon, Total Organic Carbon, and Solid Phosphate.
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Presentation Notes
There were significant temporal change of qPCR targets in surface water, but not in sediments
The similar trend among Microcystis and microcystin producing targets (HEP,CD, MS and mcyG) indicated the dominance of Microcystis as microcystin producer, especially from June to July.
The discrepancy between HEP and mcyG from August to September indicated there were other microcystin producers in sediments similar to in surface water.





Table 2.  Comparison of Cyanobacteria in sediments and surface water (genomic copy 
numbers per wet gram or per liter) 

Surface water Sediment

Variable N Mean Minimum Maximum N Mean Minimum Maximum

Cyanobacteria 392 2.95×106 24230 1.46×107
106 5.25×107 4.80×106 1.14×108

Microcystiis 392 1.48×105 0 1.22×106
106 3.77×105 1.11×104 3.16×106

HEP 392 5.63×104 53 3.95×105
106 3.78×105 2.27×103 1.92×106

cd1 392 4.02×104 0 3.50×105
106 2.84×105 1.26×104 2.59×106

MS 392 5.10×104 0 4.85×105
106

mcyG 392 4.39×104 0 4.11×105
106 1.67×105 1.60×103 8.24×105
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Presentation Notes
Cyanobacterial densities were 106-108 genomic copy # g-1 in sediments, compared to 103-107 genomic copy # L-1  in surface water.
The densities of Microcystis (104-106 genomic copy # g-1) to those of total cyanobacteria were 0.72% in sediments and 5% in surface water.
Microcystin producers were 0.72% (in sediment) and1.9% (surface water) of total cyanobacteria 




Table 3. Ratios among qPCR targets

Variable N Mean Minimu
m Maximum N Mean Minimum Maximum

Microcystiis:Cyanobacteria
155 0.02 0.00 0.19 58.00 0.01 0.00 0.06

mcyG:Microcystiis 111 0.33 0.15 0.56 58.00 0.42 0.01 0.98

mcyG:HEP 155 0.28 0.00 0.82 58.00 0.38 0.08 0.81

mcyG:CD1 147 0.40 0.00 1.00 58.00 0.48 0.07 0.89
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The ratio of toxic to total population of Microcystis was 0.42, which was higher than that in surface water ( 0.33). 
Toxic microcystis vs. the total toxic cyanobacteria were higher in sediments than in surface water (mcyG:HEP or mcyG:CD1)




Take home messages

• There are differences between the eastern and western basins. 
• There are small, or subtle seasonal differences.
• A more complete statistical analysis shows many correlations.

• Causality in these relationships is not yet understood.
• Some of the relationships may be due to the hydrologic factors.
• For example, sedimentation and migration of materials down the historic channel of 

the river may cause correlations that do not represent the distribution of 
cyanobacteria, or the contribution of nutrients to that distribution.
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