
Flow Cytometry protocol for picophytoplankton and bacterial 

abundance and biomass 

Field sampling at ship: 

1. Collect 1.8 mL of duplicate picophytoplankton samples  from each sampling depth into 2 

mL cryo-vials (that can stand liquid nitrogen without breaking) 

2. Fixed the sample with 5ul of 50% glutaraldehyde (Sigma-Aldrich G7651)  

3. Let the sample stand at room temperature for ~10 min (to let the glutaraldehyde enter the 

cells and fix them properly). 

4. Quick freeze in liquid nitrogen and move to –80 °C until analysis (can be used after many 

months). Alternatively, put the preserved samples in -20 degC (can stand for 1-2 weeks). 

 

At lab: 

 Picophytoplankton abundance will be determined using an Attune® Acoustic Focusing Flow 

Cytometer (Applied Biosystems) equipped with a syringe-based fluidic system and 488–and 

405-nm lasers. Taxonomic discrimination will be based on the orange fluorescence of 

phycoerythrin (585 nm) and the red fluorescence of Chl.a (630 nm) (Vaulot & Marie 1999), 

side-scatter (SSC, a proxy of cell volume, Simon et al. 1994), and forward-scatter (FSC, a proxy 

of cell size, Robertson et al. 1998). A 1-µm bead (Polysciences) will be used as a standard 

(Stambler 2006).  

Samples will be fast-thawed at 37 °C (in case they were frozen in -80 degC) in a water bath, and 

the abundance of picophytoplankton (i.e. Synechococcus, Prochlorococcus, and small 

eukaryotes) will be determined.  



For heterotrophic bacteria, subsampling aliquots (300 µL) of the fixed water samples will be 

incubated at room temperature with the nucleic acid stain SYTO9 (1:10
5
 vol:vol) for 10 min in 

the dark (Vaulot & Marie 1999). A low flow rate of 25 µL min
-1

, measured by the Attune 

system, will be used to analyze 75 µL of each sample with the discrimination threshold set to 

green fluorescence (520 nm). 

For biomass calculations, we will use the following based on Campbell et al. (1998) 

Synechococcus: 175 fg C cell-1   

Prochlorococcus: 53 fg  C cell-1    

Eukaryotes: 2100 fg C cell-1   
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