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Spatial regulation of signal transduction activation

Protocol S1.

Ito equation satisfied by the interaction process.
As seen earlier, the Ito process defined by Equation 1 describes the Brownian motion of an individual protein. For clarity, we have suppressed the dependence on time, i.e., we write X instead of X(t). We now show that the projection of one Brownian onto another is Ut = X1tX2t + Y1tY2t + Z1tZ2t and satisfies the Ito equation 
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. This Ito equation is a 1D-derived Brownian motion that describes the interaction process of two independent spherical Brownians. 

Since all four Brownians, Wij for i = 1,2 and j = 1,2, are independent, 
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Substituting equations for each component gives 
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Using the rule 
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 and the definition of  dUt reduces the above equation to
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If 
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, and since 
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, which is identity, proving our claim that projection of one spherical Brownian onto another is just the Zt process. 
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