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1 High-throughput flow cytometry and the PAA S-LABTM automated 
plate handler was used to assess the ability of individual gene 
knockout strains and the wild type of E. coli to take up the 
membrane-permeable, cationic fluorescent dye, diS-C3(5).

Cytograms of the wild-type E. coli strain (WT) stained  
with diS-C3(5), along with other single-gene knockout 
strains. Those deleted in atpB or acrA are labelled with  
the relevant colours.

The range of modal steady-state uptakes for the diS-C3(5) between the 
different strains was 36-fold. Knockouts of the ATP synthase α and β  
subunits greatly inhibited uptake, implying that most uptake was  
ATP-driven rather than being driven by (say) a membrane potential. 

Variation in the modal uptake of diS-C3(5) into different E. coli 
single-gene knockout strains of the Keio collection as measured  
by flow cytometry. Bilayer transport is negligible.

Similar findings were made with the cationic DNA dye SYBR Green (range 
69-fold), with negligible correlation between the two (despite a shared 
benzimidazole motif). 

Ranked order of median SYBR Green uptake into E. coli knockout 
strains, plotted vs that of di-S-C3(5). There is negligible  
correlation.

Several overexpression variants in the ‘ASKA’ collection had the anticipated, 
opposite effects compared to the wild type. We conclude that the uptake 
of these dyes may be catalysed by a great many transporters of possibly 
broad and presently unknown specificity. This casts serious doubt upon the 
use of such dyes as quantitative stains for representing either bioenergetics 
parameters or the amount of cellular DNA in unfixed cells (in vivo).

Effect of overexpression of a series of genes whose knockout  
show major changes in the modal uptake of diSC3(5) relative to  
that of the wild type.
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At PAA we believe that successful laboratory automation should be easy to source and implement. 
Visit Booth F3 to find out more.


