




Model successfully explains ‘ramp’ and ‘step’ experiments, but 
not exact adaptation. Three methylation states are  necessary to 
accurately reproduce the responses to both step and ramp stimuli.

6. Importance of tables of parameters and 
variables from as few sources as possible.
7. How to cite. 

1. So, you either
‘add blocks’, or
model ‘everything’.
2. Are there blocks?
3. OK to be an
outsider.
4. Explain all, or
part?
5. Always, 
important qualitative
punch line.





Conditions for perfect adaptation:
1. Ligand binding is very fast.
2. Ligand binding d.n. change dissociation rates of TR and TB.
3. Association rates of T and R,B are linear functions of receptor activity level.
4.    Activity of maximally methylated and unmethylated receptor d.n. depend on ligand.
5.    Ratios of R to B catalytic rates are the same for all methylated levels.
6.    Phosphate transfer rates from A to B and Y are ~ autophosphorylation rate.
7. Ratios of total R and B concentrations to their respective catalytic rates

are the same.

This is an excellent example what a mathematician can do. Still have to know biology.



Question of gain: , where f is the tumbling frequency and
s is the ligand concentration (signal). There was long standing controversy about
what is gain in chemotaxis. The concensus now is that it is ~ 10-100. (How it was
measured – attention to Materials and Methods.) This is surprisingly high (molecule 
to molecule signal). The cell can sense increase in just one occupied receptor out of 
10,000!  Recently, it became clear that the amplification is not on the CheY-motor 
level, and most likely not CheA to CheY step (‘front-end’). So, either receptor itself, 
or CheA, or both. Also, CheB and CheB-P are essential.
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How do you present the model. Do you start with
abstract idea and then look for facts supporting it?



Model in which active receptors induce activity 
in the neighboring receptors, as in Ising model. 
The average radius of the activity spread has to 
be large enough to have amplification effect, 
but not large enough to ‘jam’ the sensitivity to 
future changes.
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Chemotaxis is the
example of the 
phenomenon about to be
understood completely.


