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Modeling and simulation analysis

The model is as above with additional GFP and RFP on two sides, respectively.  Now we want to estimate the final result of this system (whether GFP or RFP on, or the probability).
As the performance of this system in real world is not ideal (50-50 rating), let’s make some assumptions:

1. There is a time slot FROM plasmid binding on promoter TO repressors/RFP/GFP being duplicated

2. There is a time slot FROM plasmid binding on one promoter TO next plasmid binding on the other promoter

3. There is a time slot FROM TetR repressor being duplicated TO TetR operator being bound and left side being stopped (same for the other side)

In a short period, the system may result in three cases:
1. GFP and RFP both on

2. GFP and RFP both off

3. GFP or RFP on

Now let’s analyze the possibility of these cases:

1. This result does not exist because if GFP & RFP both on, both kinds of repressors are also being produced and some of them will bind to the corresponding operator, and lead to another case. In other words, this case is not stable.

2. This result may exist if the left side and right side with small possibility if both kinds of repressors have been produced before being shut down. (In long time period observation, this result should also stabilized to result 3.)
3. This result exists with two possibilities:

a. Time slot 1 + Time slot 3> Time slot 2 + Time slot 1, that is Time slot 3> Time slot 2. (Please refer to the three time slots.)  In this case, the probability is 50-50.
b. Both kinds of repressors are produced but one of them is so few that they haven’t bound to the corresponding operator before disappearing (or even if they have bound to the operator, they still disappear after a while). In this case the probability is determined by some parameters.

