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Study aimed at working out the 
properties of molecules that can 

enter Gram-negative bacteria



Mass-spec method used to quantify the

amount of test molecule that has entered

cell.


Basically - treat cells with compound, 

incubate briefly, wash cells, lyse, extract, 

mass-spec quantify compound.


Colistin permeabilises outer membrane.


Measured for a number of known 

antibiotics.


Synthesise 100 natural product-like

compounds and measure accumulation


charge - not lipophilicity appears to be 

critical.


Most contain primary amines

Measure of how lipophilic (fat loving) the compound is 



Changing primary amine reduces accumulation 



some primary amide compounds do not accumulate: 
Not sole contributing factor - investigate chemical properties of all accumulating 

compounds



Flexibility and globularity are also important.



Gram negative 
accumulation rules

On the basis of these analyses, the following guiding principles 
for compound accumulation in E. coli were developed: 
compounds are most likely to accumulate if 

they contain a non-sterically encumbered amine, 

they have some non-polar functionality, 

they are rigid 

they have low globularity



Applying the rules to convert an anti-gram positive into a 
broad-spectrum antimicrobial


