Methods

The Models 1-3 were first solved numerically using the program Berkeley Madonna.  We applied the Rosenbruck, stiff algorithm with the parameters given in the Figures.  Other than kN4, kM4, kM5 and f, these parameters have been estimated from in vivo measurements.  Since the purpose of the first two models is to motivate the added complexity in Model 3 and since our main conclusions are taken from Model 3, we offer a justification of the parameter values for Model 3. In particular, λ, the rate at which naïve CD4+ T cells emigrate from the thymus, has been shown to remain relatively constant during HIV infection 
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.  Following a recent theoretical analysis [2], we set λ to the constant value of 33 cells/(µl•day).  The viral clearance rate, c, has been directly measured to have an average value of 23/day [3].  P, the rate of virion production by productively infected cells, is set to 2100/day, which is line with the in vivo measures in 
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[4]
 and [5].  Finally, we set the infected cell death rate δ to 0.5/day, following the measurements in 
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[6]
.  The final four parameters kN4, kM4, kM5 and f have unknown values, but can nonetheless be substantially restricted.  F, the fraction of naïve CD4+ T cells that are activated by Ag-TCR interaction, is a probability and thus must be between 0 and 1. Furthermore, the FACS data of [7], leads us to restrict the infection rate coefficients as follows: kN4 >> kM4, kM5 >> kM4.  We chose exact values for these 4 parameters, subject to the above constraints, by repeated simulations of our Models so as to produce the general dynamics of long-run HIV infection, including the common phenotypic switch. 
We also note that because simulations require an exact form for an and am, we used the particular form fit in (1).  Of course, the analysis throughout this paper shows that we can apply any equations that satisfy (2), with obvious parameter adjustments.  

Subsequent to these simulations, we reproduced our work in MATLAB (with the stiff ODE solvers, ode15s and ode23s) so that we could generate three-dimensional plots and show that the switch is accelerated when CCR5 is blocked in “competitive” regimes (i.e., those setups in which kM4 is relatively large). All code is available upon request.
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