
Recently it had been shown [1] that 
RNAs can regulate each other by 
competing for miRNAs.
We aim to quantify this regulation 
focusing on 2  mechanisms that control 
mRNA concentration: 

● TF regulation on DNA level

● miRNA regulation on mRNA level 
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Analytically dynamics of the model is 
given by the following ODE:

System behaves as follows :

We consider this network as a channel 
which transfers information between TF-1 
(fm)  and mRNA-1/mRNA-2 (m). 
Mutual information gives us quantitative 
estimation of the channel capacity: 

Denote amount of TF when mRNA 
dynamical curves saturate by   . We 
choose this value as an upper bound for 
the input (TF). 
Optimization can be done with respect to
●    input distribution, 
●    channel parameters.  
In the small noise limit with an 
assumption that we have a Gaussian 
channel, it is proven[2], that optimal input 
distribution is given by:

which corresponds to the mutual 
information equal to:

> Do optimization with respect to 
channel parameters,
>  Consider large PTR networks,
> Study out-of-equilibrium behavior of 
the system.
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Consider 1 miRNA : 2 mRNA competing 
RNA model, with the TF control and 
complex composition-decomposition 
processes:

We separate 3 regimes [3]:

- Free (when the concentration of the 
miRNA is much smaller then the 
concentration of mRNA): F
- Susceptible (when the concentration of 
the miRNA is in the same order of the 
concentration of mRNA): S
- Bound (when the concentration of the 
miRNA is much higher then the the 
concentration of mRNA): B
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Consider following sub-networks:
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Figure: Black curve: input-output relation.
Columns: optimal input distribution
calculated via eq (2).

Figure: Black curve: input-output relation.
Orange curve: optimal input distribution
calculated via eq.  (2)
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