
Supporting Information S1

We present a simple extension to the model to allow the induction of a non-responsive memory
CD4+ T cell phenotype in the presence of HIV infection (Figure S1). This extension requires sev-
eral additional parameters which cannot be constrained from the literature, but we include it to
illustrate a potential mechanism and to show that a decline can be driven by perturbing healthy
homeostasis with a slow process. We assume that in the presence of HIV there is a small prob-
ability that any given activation event will lead to the irreversible acquisition of an ’exhausted’
phenotype with reduced survival time and lower activation rate. The simulation shows how this
model can predict the slow accumulation of this phenotype, progressively lowering T cell counts
over a timescale of years.
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dx/dt = 2ry − a(X)x− δ(X)x

dy/dt = (1− σ)a(X)x− (r + µ)y − pzy

dxe/dt = 2rye − λa(X)xe − ηδ(X)xe

dye/dt = σa(X)x + λa(X)xe − (r + µ)ye − pzye

dz/dt = pz(y + ye)− vz

X(t) = x(t) + xe(t)

Figure S1: Generating a slow timescale of decline of memory CD4+ T cell dynamics in HIV infec-
tion by assuming a proportion σ of activated memory T cells enter a non-responsive or exhausted
state (variables denoted by subscript e) which have their homeostatic proliferation rate reduced
by a factor λ < 1 and their death rate increased by a factor η > 1. The parameters used in the
simulation above were as Figure 4, along with σ = 0.1, λ = 0.02, η = 10.
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