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Various technologies utilize fluorescence measurements to detect cyanobacteria and to estimate biovolume or cell
counts. However, results from fluorometers can be significantly skewed by turbidity and the presence of other fluorescing
pigments, which can limit taxonomic information.
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Fluid Imaging Technologies has adapted their imaging flow cytometer, FlowCam®, to detect the presence of phycocyanin 631

in cyanobacteria and to measure size distribution, biovolume, and more. Lehman et al. (2017) developed a method to
enumerate cells within cyanobacteria colonies and filaments using FlowCam data and a simple formula. This method
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Here we present an overview of the FlowCam technology and cell enumeration method as developed by Lehman et al. Property Shown: .Aves (ABD) > - Q- 15005) /175

using data from natural samples. .
Figure 4. A selection of colonies (outlined in green) is made by the user for the cell density Figure 5. Example of a Classification Summary Report
calculation. For colonial cyanobacteria, Area (ABD) is used for the calculation. ViSP export from VISP to Excel. The formula for D is entered
calculates Area for each imaged colony (underlined in red), and the user manually counts the into a cell and populated with values for A, and C as
number of cells in each colony. provided by VISP, and A as calculated by the user

1) Cyanobacteria data (in this case, Microcystis) 1s 1solated from other algae based on Ch2:Chl ratio detected by the FlowCam.

2) The average area of a single cell (4 ) 1s calculated. To begin, the user selects a few colonies from the ViSP list file (Fig. 4). The Area (ABD) of
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and chlorophyll pigments (Fig. 1). = ™ e 3) The cell density (D) in cells/mL is calculated. The Microcystis data is exported from ViSP to Excel as a Classification Summary Report. From there,
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1). Ch2:Ch1 ratios between 0 and 1 are Figure 1. The FlowCam Cyano uses a Figure 2. Emitted fluorescence is directed through A pygreen 18 the average area of a cell in pm® as calculated by VISP,
indicative of cyanobacteria. Ch2:Chl1 red laser to ?xcite pigmenti? present in a longpass beamsplitter follqwed b.y S.elective ifzotch

. A ] cyanobacteria (phycocyanin) and other filters. The notch filters restrict emissions received
ratios <0 are indicative of algae (Flg algae (chlorophyll). The excitation by the photomultiplier tubes (PMT). PMT I receives
3.), and 1n the sample shown 1n Fig. emissions are unique for each pigment, fluorescence representative of chlorophyll (700+10
3. Ch2:Ch1 ratios >1 are indicative of enabling differentiation between algae nm). PMT 2 receives fluorescence representative of

’ and cyanobacteria (Figure 3). phycocyanin (650+10 nm).

detritus.

The cell density of colonial cyanobacteria, such as Microcystis, can be
determined using the method developed by Lehman et al. (2017). The user
5 Vit i - E— —_ calculates the average area of one cell by dividing the average area of a
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o|eelld = AN 3 | Gy M4 - ~ selection of colonies (provided by ViSP) by the total number of cells in the
[ — R V= I colonies, as counted by the user. Then, the product of the ViSP-generated mean
area and cell density 1s divided by the average area of one cell.

This method can also be applied to other chain organisms, such as chain
diatoms and Anabaena (Fig. 6), by replacing Area with the best-fit property,
such as Length or Geodesic Length, depending on the shape of the cell colony/
chain.
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Figure 6. Lehman's method can also be applied to chain diatoms
(top) and filamentous cyanobacteria (bottom). Instead of Area
(ABD), the most accurate measure of colony size should be used
in the calculation of cell density, in this case, Length (top) and
Geodesic Length (bottom). This depends on colony shape.

Figure 3. VisualSpreadsheet distinguished cyanobacteria (vight window) from other algae and detritus (top left window) using the Ch2:Chl ratio detected from each
image. In this sample, a Ch2:Chl ratio >0 is indicative of cyanobacteria, <0 is indicative of algae, and > 1 is indicative of detritus.




