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Fig. A: Fluorescence per cell vs time for the testers.
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Table A: Parameter values used in the study for the modeling.
Fig. E: The root mean squared error minimized.
Fig. F: The best fit curves for f and Ɵ.
Fig. G: The quorum sensing activation landscape for the tester A.
Fig. H: The quorum sensing activation landscape for the tester B.
Fig. I: The quorum sensing activation landscape for the tester C.
Fig. J: The quorum sensing activation landscape for the tester D. 
Fig. K: The quorum sensing activation landscape for the tester E.
Fig. L: The overall pairwise quorum sensing interaction map.
Fig. M: LacZ fold change comparisons of the 5 supernatant case from simulations and experiments.

Fig. N: Simulation results of the ComX concentration normalized by Ɵ over time. 

Fig. O: Simulation results of the ComX concentration normalized by Ɵ over time when the system is perturbed.

Fig. P: The comparisons of the pairwise crosstalk of our results with Ansaldi et al.




[image: ]Fig A: Fluorescence per cell vs time for the testers when mixed with their cognate supernatants (indicated by the yellow circles). For each case, the multiple lines represent the amount of supernatant (S) used. Errorbars represent the standard error from two replicates.
  [image: ]
Fig B: The fold changes in the LacZ expression of each tester A, B, C, D and E respectively, when mixed with its cognate producer supernatant. The LacZ expression is based off of the rate of fluorescence increase which is the gradient of the fluorescent response between 0-5 hrs. Error bars represent the standard error from replicates obtained from over 4 days separately. 
[image: ]
 Fig C: The fold changes in the LacZ expression of each tester A, B, C, D and E respectively, when mixed with its cognate producer supernatant. Each symbol replicates a trial that was run on a separate day. The response of the testers were consistent throughout the dates. The dates were spread out during three weeks.  The error bars indicated are the standard error from 2 sets of replicate run on the same day.
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[bookmark: OLE_LINK83][bookmark: OLE_LINK84][bookmark: OLE_LINK85][bookmark: OLE_LINK86][bookmark: OLE_LINK87]Fig D: Doubling times for the B. subtilis producers and testers, see methods for further details. Growth was measured by counting the colony forming units with respect to time in agar plates containing competence media. A linear fit was considered for the data points between 2hrs-6hrs, using the least squared fitting method and the gradient was extracted to obtain the growth rates. The estimated growth rates (in 1/hr) are, , , , , , , ,, , . Errorbars are the standard deviation from three sets of trials.


	Parameter
	Value
	Obtained from

	
	0.916-1.009 hrs-1 
	Calculated in this study, see Fig. S4

	
	109 cells ml-1 
	Silva et al. (2017) [36]

	
	[bookmark: OLE_LINK99][bookmark: OLE_LINK100]3.180 x 10-7 nM cell−1 hrs−1 
	Haustenne et al. (2015) [40]

	
	[bookmark: OLE_LINK109][bookmark: OLE_LINK110]0.600 hrs-1 
	Santilla et al. (2008) [39]

	
	3.180 x 10-7 nM cell−1 hrs−1
	Haustenne et al. (2015) [40]

	
	[bookmark: OLE_LINK115][bookmark: OLE_LINK116][bookmark: OLE_LINK117]0.420 hrs-1
	Santilla et al. (2008) [39]

	[bookmark: OLE_LINK111][bookmark: OLE_LINK112]
	3
	Santilla et al. (2008) [39]


Table A: Parameter values used in the study for the modeling.



[image: ]
Fig E: The root mean squared error (indicated with the color intensity) was minimized for changing values of θ and f. The θ and f values that gave the minimum root mean squared error were averaged to obtain the values used in the simulations.
 [image: ]
[bookmark: OLE_LINK118][bookmark: OLE_LINK119]Fig F: The best fit curves for f and θ. These curves, obtained from simulations, were fit by minimizing the root mean square error for changing values of both f and θ. Once the θ was extracted, the fold change LacZ for that θ was found from the fitted curve. The fold change at θ was defined as the threshold needed for QS activation.

 [image: ]
Fig G: The quorum sensing activation landscape for the tester A when mixed with the supernatant of producer A and the supernatant of producer A, B, C, D and E respectively (from left to right). A blue square represents quorum sensing activation off and a yellow square represents quorum sensing activation on. The weight values listed on top represent the range of values that generated the same activation landscape.
 
 [image: ] 
Fig H: The quorum sensing activation landscape for the tester B when mixed with the supernatant of producer B and the supernatant of producer A, B, C, D and E respectively (from left to right). A blue square represents quorum sensing activation off and a yellow square represents quorum sensing activation on. The weight values listed on top represent the range of values that generated the same activation landscape.

 [image: ]
Fig I: The quorum sensing activation landscape for the tester C when mixed with the supernatant of producer C and the supernatant of producer A, B, C, D and E respectively (from left to right). A blue square represents quorum sensing activation off and a yellow square represents quorum sensing activation on. The weight values listed on top represent the range of values that generated the same activation landscape.
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Fig J: The quorum sensing activation landscape for the tester D when mixed with the supernatant of producer D and the supernatant of producer A, B, C, D and E respectively (from left to right). A blue square represents quorum sensing activation off and a yellow square represents quorum sensing activation on. The weight values listed on top represent the range of values that generated the same activation landscape.
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Fig K: The quorum sensing activation landscape for the tester E when mixed with the supernatant of producer E and the supernatant of producer A, B, C, D and E respectively (from left to right). A blue square represents quorum sensing activation off and a yellow square represents quorum sensing activation on. The weight values listed on top represent the range of values that generated the same activation landscape.
 [image: ]
Fig L: The overall pairwise quorum sensing interaction map. In the left, the green arrow represents activation, the red flat head represents inhibition.  On the right, we have elaborated the strength of each pairwise interaction. Each pentagram represents the strength of the pairwise interaction between a tester and all the supernatants. For instance, the smallest pentagram represents the response of TA. The colors represent the weight values. Green represents positive weights while red represents negative weights.
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Fig M: LacZ fold change comparisons of the 5 supernatant case from simulations and experiments. Here the values indicated are the fold change in LacZ when increasing SE from simulations (left) and experiments (right). Here QS on is represented by the color yellow and QS off is represented by the color blue. The threshold fold changes for QS activation of the strains A, B, C, D, E are 3.43, 2.75, 10.56, 4.17 and 4.68 respectively. 
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Fig N: Simulation results of the ComX concentration (normalized by Ɵ) over time for cocultures of PA (green, left y-axis) and PB (brown, right y-axis). Inoculation ratios (PA:PB) for the cocultures are noted in parentheses. For an inoculation ratio of 7:1, PB will not activate QS.







[bookmark: _GoBack][image: ]
Fig O: Simulation results of the ComX concentration normalized by Ɵ over time for PA (green, left y-axis) and PB (brown, right y-axis) when they are mixed (PA: PB) at a ratio of 1:1. As observed in Fig. N, when the ratio was set to 1:1, both PA and PB activated QS. When SC is added externally at a volume of 200 µl, the activation of PB depends on the time at which SC was introduced (tp = time of perturbation) to the mixture. Since C will activate A, PA activates QS for all tp.
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[bookmark: OLE_LINK74][bookmark: OLE_LINK80][bookmark: OLE_LINK81]Figure P: The comparisons of the pairwise crosstalk of our results with Ansaldi et al. [9]. In this previous study, the LacZ activity of each tester was measured and crosstalk was tested by mixing the cognate ComX signal and a non-cognate ComX signal at a ratio of 1:1 obtained from purifying supernatants of E. coli producers. They tested if the LacZ expression was above or below the LacZ level when there was only the cognate ComX present. Here we compare these results with the LacZ measurements of the testers when the ComX signals were introduced at a ratio of 1:1. The normalized LacZ activity was the ratio between the LacZ activity of the pairwise combinations and the LacZ activity when only the cognate ComX signal is present. The ComX signal of our experiments were obtained from the B. subtilis producers as described from Tortosa et al. and as suggested in Ansaldi et al., we observe similar levels of activity for most cases. We obtained the results of the previous study using the software plot digitizer. The blue bars represent the results from our study and the red bars represent the results from Ansaldi et al. 
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