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MATERIALS AND METHODS

In order to comprehensively characterize a receiver device, it was placed in E.Coli upstream of GFP reporter. Assays measuring device’s specificity to the inducer molecule, variability and latency based on multi-well fluorimeter measurements were conducted. Evolutionary stability was assayed on single cell as well as culture level using multi-well fluorimeter, FACScan and sequencing tools
Bacterial strains and plasmids

E. coli strain MG1655 was used in all experiments. T9002 was constructed by BioBricks standard assembly (parts.mit.edu).  It consists of a LuxR coding region placed downstream of a tetR controllable PLλ promoter and standardized RBS. A standard transcriptional terminator was placed downstream of the LuxR coding region followed by a LuxpR promoter. For characterization purposes, a GFP production device was placed immediately downstream of the receiver device. The GFP production device consists of a standardized RBS, GFP coding region and a standardized terminator. The combined receiver and reporter device was cloned into plasmid pSB3K3-1
.  This low copy plasmid has a p15A ori and confers kanamycin resistance. The multiple cloning site (MCS) is flanked by two terminators to prevent any transcription entering from outside the device (FIG1). 

Growth conditions and measurements
Specificity, Variability and Latency measurements

For the measurements of specificity, variability and latency, 5ml cultures inoculated from a single colony were grown for 15hrs in defined medium (M9 salts Bio 101 Inc.) + 0.005% (w/v) Casamino acids + 0.1% (v/v) glycerol + 2nM MgSO4 + 0.1mM CaCl2 + kanamycin (20ug/ml) at 370C with shaking at 70 rpm. Cultures were diluted 1:1000 into fresh medium and allowed to grow for an additional 5 hours under the same conditions. 200μl of the culture was transferred into flat-bottom 96 well plates (Greiner). Wells were pre-filled with the appropriate inducer molecule. Theses plates were used to grow the cultures in a Wallac Victor3 multi-well fluorimeter at 370C and assayed with an automatically repeating protocol of absorbance measurements (600nm filter, 0.1 second absorbance through approximately 0.5cm of fluid), fluorescence readings (488nm excitation filter, 525nm emission filter, 0.5 second, CW lamp energy 12902 units), and shaking (1 mm, linear, normal speed).  One well was filled with M9 media in all experiments as a background measurement. Time between measurements was 3 minutes. 

For the specificity measurements, wells were pre-filled with N-(β-Ketocaproyl)-DL-homoserine lactone, (AHL) and its derivatives (Table 1)
  to yield 8 different final concentrations: 0nM, 0.01nM, 0.1nM, 1nM, 10nM, 100nM, 1μM, 10μM. 

In order to measure device performance variability, cultures were inoculated from 8 individual colonies. Each of the 8 cultures were induced with the same 8 concentrations of AHL 

The performance latency of the receiver and reporter system was measured by preparing a culture in the same way as for specificity measurements; however, time between measurements was reduced to 1min in order to obtain better temporal resolution. 

Evolutionary Stability Measurements
The evolutionary stability of the device was tested under two distinct conditions: full working load, which is defined as saturating concentration of AHL, and no load, when no AHL is present. The Cultures were propagated for 5 days; the genetic and performance stability assays were performed daily. 

Culture propagation:

Two 5ml cultures were inoculated from the same colony and grown overnight in M9 medium at 370C with shaking at 70 rpm. One culture had a saturating concentration of AHL (100nM) added. Cultures were diluted 1:400 into fresh medium. The saturating concentration of AHL was maintained. Cultures were further grown under the same conditions for an additional 10h. A 1:4096 dilution was performed and the saturating concentration of AHL was maintained. The cultures were then allowed to grow overnight. This propagation was maintained for 5 days. 

Genetic Stability Assay

After the overnight 37C incubation of cultures, bulk plasmid DNA from each of the cultures was purified using a Qiagen Spin Miniprep Kit (Qiagen) and sequenced at Biopolymers Lab at MIT using primers internal and external to the receiver device and reporter device
. VectorNTI 7.1 (Invitrogen) was used for analyzing the resulting sequences. 

Performance Stability Assay:

A second copy of 1:400 dilution of the overnight was made.  These second copies were grown in the absence of AHL for 8hrs. This step was to eliminate any accumulated GFP molecules before assaying performance. Samples were transferred into flat-bottom 96 well plates at a final volume of 200μl per well, and assayed using a Wallac Victor3, as described above for the specificity measurement. Samples from both of the cultures were also incubated for 45mins with eight standard AHL concentrations at 370C with shaking at 70 rpm. They were assayed immediately afterwards using FACS. Single-cell fluorescence measurements were carried out on a Becton-Dickinson FACScan flow cytometer with a 488-nm Argon excitation laser and 525-nm emission filter. FACScan data were analyzed using Cell Quest and FlowJo. During each flow-cytometer measurement, data was collected from 50000 cells. 2μl of Sphero fluorescent beads (0.87μmø, Spherotech) in 500μl H2O were used as a control for temporal variation of cytometer variation. 

Data analysis

Raw measurements of absorbance and fluorescence from the Wallac were processed by subtracting the absorbance of the media and fluorescence respectively from all samples. Absorbance was then concerted to OD600
. The change in the background corrected fluorescence per OD was calculated per time step and averaged over three time points. The running average was taken as being proportional to the rate of accumulation of GFP per cell. This parameter was seen to reach steady state 30mins after induction. The running average was further converted into a final output of PoPS using equation [##]
. 

� Please refer to parts.mit.edu


� I will attach the table here just for your information, but in fact in original paper it will be in section describing experiment and experimental results


� Sequences for those primers (VR1, VF2, C62VF and C62VR) can be found at parts.mit.edu


� For precise protocol as well as calibration curves, please refer to http://openwetware.mit.edu/wiki/Endy:Victor3_plate_reader


� The equation number will come when I write the ‘Modelling’ section





