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In 1996, we have discovered a chromosomal toxin-antitoixn (TA) module which is the first 

described system responsible for bacterial programmed cell death (PCD). This is  the E. 

coli  mazEF module.  mazF encodes the stable toxin, MazF, that cleaves mRNAs at a 

specific site and mazE encodes the labile antitoxin, MazE, that overcomes the lethal effect 

of MazF  Later, we have shown  that  the process of E.coli mazEF-mediated cell death 

requires a quorum-sensing (QS) “Extracellular Death Factor” (EDF), the penta-peptide 

NNWNN that we identified and characterized. Furthermore, we found that at least  In vitro, 

EcEDF amplifies the endoribonucleolytic activity of the E. coli toxin MazF. 

Here,  for  a deeper  understanding of the E.coli  mazEF-mediated  death pathway,  and in 

order to develop new antibiotics that are  triggering  the mazEF –mediated death system ,  

we  undertook the following  directions during the first year of this  research : 1) We 

engineered two simple assays  for determining  genes and other elements  involved in 

E.coli cell death; 2) We have shown that these assays are suitable for  the detection of  the 

E.coli  mazEF-mediated  death pathway as well  as genes and proteins acting downstream 

to MazF. Thus, these assays can potentially serve for the detection of new antibiotics.  

During the second year of this research we discovered that E. coli mazEF-mediated cell 

death could be triggered by QS peptides from the supernatants (SN) of the Gram positive 

bacterium Bacillus subtilis (B. subtilis) and the Gram negative bacterium Pseudomonas 

aeruginosa (P. aeruginosa).  In the SN of B. subtilis, we found one EDF that we have 

identified as being  the hexa-peptide RGQQNE, called BsEDF.  In the SN of P. aeruginosa, 

we found and identified three EDFs:  the nona-peptide INEQTVVTK, called PaEDF-1, and 

two hexadeca-peptides, VEVSDDGSGGNTSLSQ, called PaEDF-2, and 

APKLSDGAAAGYVTKA, called PaEDF-3.  When added to a diluted E. coli cultures, each of 

these peptides acted as an interspecies EDF that triggered mazEF-mediated death.  

Furthermore, though each of their sequences are very different, each of these EDFs 

amplified the endoribonucleolytic activity of E. coli MazF, probably by interacting with 

different sites on E. coli MazF.   

Based on the studies of this research  we suggest that EDFs is a basis for a new class of 

antibiotics that trigger death from outside the bacterial cells , and thereby to help to a 

serious public health problem. 
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