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(i) detect AHLs produced by P. aeruginosa (quorum sensing)

P. aeruginosa has efficient efflux systems + biofilm
= a hard target for antiobiotics

http://www.nature.com/msb/journal/v7/n1/full/msb201155.html

(ii) produce pyocin S5 upon quorum detection

(iii) lyse the E. coli cells by E7 lysis protein

(iv) pyocin S5 is released from the cell

... leading to the killing of P. aeruginosa
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how do you do that?

(i) detect AHLs produced by P. aeruginosa 

(ii) produce pyocin S5 upon detection

(iii) lyse the E. coli cells by E7 lysis protein
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Supplementary Figure 1 Genetic maps of engineered system/devices in pSB1A2 vector. (A) Our 
final engineered system, pTetR-LasR-pLuxR-S5-pLuxR-E7. The system recognizes input chemical 
signals from P. aeruginosa and produces S5 pyocin and E7 lysis proteins. (B) Sensing device coupled 
to GFP, pTetR-LasR-pLuxR-GFP. This construct was used as a measurement tool for characterization 
of the sensor (pTetR-LasR-pLuxR-). (C) Sensing device with E7 lysis, pTetR-LasR-pLuxR-E7. This 
construct was used for the characterization of E7 lysis protein whose function is to disrupt cell 
membrane for the release of pyocin. (D) Sensing device with pyocin S5, pTetR-LasR-pLuxR-S5. This 
construct was used as a control to compare the efficiency of lysis device in mediating protein release.  

  

plasmid map

NB: phenotypic filter
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LIVE/DEAD cell viability assay. The results show that more PI-stained P. aeruginosa cells were 
present when P. aeruginosa was exposed to supernatant of the E. coli carrying the final system that 
was induced by 3OC12HSL, whereas all P. aeruginosa cells exposed to supernatant of wild-type E. 
coli (control) were stained with SYTO 9 (green). Scale bar: 5 !m. (C) CFU count of P. aeruginosa 
(carrying chloramphenicol-resistant plasmid pAWG1-1) in a mixed culture with engineered E. coli. 
To study whether the engineered E. coli carrying the final system can inhibit growth of P. aeruginosa 
in mixed culture, clinical isolate ln7 and pyocin resistant control strain PAO1 was co-cultured with 
engineered E. coli in the ratio 1:4 and quantified by viable cell count of Pseudomonas. Additionally, 
ln7 was also co-cultured with control E. coli missing either the pyocin S5 or E7 lysis devices. The 
results show that only the final system (i.e. pTetR-LasR-pLuxR-S5-pLuxR-E7), complete with 
sensing, killing and lysis devices are capable of inhibiting the growth of P. aeruginosa for 15 hours. 
Error bar represents the standard deviation of 3 independent replicates.     

 

 
Supplementary Table 1 List of all genetically encoded parts, devices and systems used in this work. 
The part number, functional description and symbol used are listed for each component. Descriptions 
of all BBa parts can be found in the Registry of Standard Biological Parts while the rest are explained 
in text. 

 
 

Part Number Description Symbol

BBa_R0040 TetR repressible 
promoter

BBa_R0062 LuxR & HSL inducible
promoter

BBa_B0032 Ribosome Binding 
Site (medium)

BBa_B0034 Ribosome Binding 
Site (strong)

BBa_C0179 LasR coding region

BBa_E0040 Green Fluorescence 
Protein

BBa_K117000 Lysis Protein

BBa_B0015 Terminator

pTetR-LasR-pLuxR- Sensing Device

pTetR-LasR-pLuxR-GFP Sensing Device with 
Reporter protein

pTetR-LasR-pLuxR-S5 Sensing Device with 
Pyocin S5

pTetR-LasR-pLuxR-E7 Sensing Device with 
ColicinE7 lysis gene

pTetR-LasR-pLuxR-S5-pLuxR-E7 Sensing/killing system 
construct

parts list
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sensing, killing, and lysing devices characterized piecewise

need to verify all fits together in terms time and quantity
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sensing device coupled with GFP reporter

GFP production rate per cell over time at different 3OC12HSL inducer concentrations
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Time-averaged GFP production rate per cell 
at different 3OC12HSL concentrations showing optimal operating values 

Hill equation below 1.0E-6 M 3OC12HSL

is that good for our purpose?
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characterization of killing

Growth curve of E. coli expressing E7 lysis protein 

Monday, 17 October 2011



Effects of lysis protein on E. coli surface morphology
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the amount of pyocin released by the final system eight times higher 
than w/o the lysis device
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Biofilm inhibition

close to 90%

confocal laser 
scanning microscopy

during the initial 
attachment phase
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