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INTRODUCTION SOFTWARE ANALYSIS: DIFFERENTIATION

Monitoring for harmful algae blooms is time and resource intensive. Various technologies
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taxonomic information can be obtained.

Fluid Imaging Technologies has adapted their imaging flow cytometer, FlowCam?®, to
simultaneously detect phycocyanin (found in cyanobacteria) and chlorophyll (found in
other algae).
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The FlowCam Cyano can be used for automated detection, monitoring and identification of
all microalgae. Here we present an overview of the technology along with field data from
various lakes.

FLUORESCENCE SPECTRA AND DETECTION

Aspect Ratio
=
N2 Reak
- e a1l - ’ -- : ]

4 11 218 0.0 1250000 260D 39700 D 53N

*1: Diameter (ABD) Ch1 Peak
I'_"I_I'-T"'I_l_l"""l 1 B | The Flowc?m anno utlllzes a red Count 54 of 293 | Efficiency 0.9% | Start Time 2015-05-27 14:17:51
B s | laser tO eXClte plgments present Particles / ml 236| PPI NA| Sampling Time 27 min 51 sec .
. . . Summary Stats  Filters  Context Summary
GHSERFED CURVE ln CyanObaCterla (phycocyanln) Summary Stats Mean Min Max StdDey o OV ™

. T \ : and green algae (chlorophyl). fets el v s s
% | While only one laser is used, the . e
W = . . o o . Biovolume (Sphere) F9331.25 62787 2.72e+05 F1966.14 90.72
- ‘UM OF excitation emissions are unique Chi Pesk 1698e+06 3.201e+05 578e+06 1063e+06 6258
E ik" OMPONENT R R Ch2 Peak 1.064e+06 2.042e+05 3.502e+06 6.723e+05 B3.22

| | URVES f()r eaCh plgment, enabhng Chz/chi Ratio -634831.70 -1775832.00 -24425.00 4.356e+05 0.00
Lt PHY( O- ¥ = . . . Circularitw n.49 0.02 n.79 n.19 T B _
o CYA !tj differentiation between green Fha s AL NSt D i Cassfied: 0 Stelite? Saved  |Total: 49 Selected: 0 Sort: ID Classfied: 0
Ll .
O ~ - algae and cyanobacteria.
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Fluid Imaging Technologies, Inc. was founded in 1999 as the manufacturer of the
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Figure 2 (above) is a schematic diagram of the FlowCam Cyano. The following describes fluorescence from its weH - in West Boothbay Harbor, ME for Studying plankton in the ocean. The FlowCam was
point of excitation to its use in analysis: 7 - e designed to combine the benefits of microscopy, flow cytometry, and digital imaging into
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1) A red laser excites microalgae fluorescence as a sample passes through the flow cell. : : : : : : : :
2) Emitted fluorescence is sent through a longpass beamsplitter followed by selective notch filters. The d Slngle.lnStrument' Since its foundat.lon’ Fluid Imagmg TeChnO.lOgl.eS has p roduced four
generations of the FlowCam and the instrument has found application in other markets.

notch filters restrict emissions received by the photomultiplier tubes (PMT). PMT 1 receives fluorescence
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representative of chlorophyll (700+£10nm). PMT 2 receives fluorescence representative of phycocyanin Over 600 FlowCams are now used in 52 countries for plankton research, biopharmaceutical
(650£10nm). Figure 4 (above). A classifiction library showing user-set classifications of algae shown on the tabs at the top development, and other applications.

3) VisualSpreadsheet utilizes the fluoresence signals recieved by the PMTs to generate a ratio of phycocyanin of the window. The current window display shows one “type” of algae, Anabaena. Libraries and classification Citations:
to chlorophyll fluoresence (Channel 2/Channel 1). This ratio and its function in cyanobacteria and specifications can be saved and applied to any sample data set.

French, C.S., and V.K. Young, 1951, The fluorescence spectra of red algae and the transfer fo energy from

green algae differentiation is explained in the following section: Software Analysis. phycoerythrin to phycocyanin and chlorophyll, Journal of General Physiology. 35:873-890.



