S1: Modeling division within the PTK7" naive CD4" T cell population

The model of PTK7* naive CD4* T cell dynamics (equation (1)) can be extended to allow for
homeostatic division within the PTK7* naive CD4" T cell population. We introduce a new
variable, M(z), to represent the number of division events taking place within = days of a
PTK7" naive CD4™ T cell leaving the thymus. The predicted size of the PTK7* naive CD4" T
cell population at any given time becomes a function of thymic export, the residency time of
cells and the expected number of divisions:

X(t) = /0 t@(x)F(t—x)2E[M(t_x)]dx (10)

where E[M (z)] is the expected number of divisions occurring in = days of exit from the thymus.
In the absence of experimental data, we make the parsimonious assumption that the residency
time of PTK7* naive CD4" T cell is independent of homeostatic division events.

Using the same approach described in the methods, we compare equation (??) to a correspond-
ing expression for the decay of PTK7" naive CD4™ T cell following thymectomy, allowing for
division, to derive an expression for the survivorship function of peripheral PTK7 " naive CD4*

T cells: L L
F (t — to) ~ ((l;t_ to)/ < dt(to) 2(1(tt0)> (11)

where, in the absence of experimental data we assume that the probability of a PTK7* naive
CD4™" T cell dividing on any given day is constant, ¢, and independent of time since export.
Hence the expected number of divisions in ¢ — ¢y days becomes ¢(t — to).

Observations of PTK7* naive CD4" T cells following thymectomy alone do not allow us to
disentangle the effect of cell persistence and expansion, but it can be shown that the underlying
per-cell rate of maturation, fi(a), for a model in which PTK7* T cells undergo homeostatic
division at some constant rate, ¢ (day '), will be higher by a constant gLog[2] as compared to a
model with no division, ji(a) = p(a) + qLog[2]

Despite the unknown rate of division, the composite function of survival and expansion of
PTK7* naive CD4* T cells in equation (2?), F(t — x)2FM(=2)] is identical to the survivorship
computed in the simpler, no-division model. So although the relative contribution of expansion
and survival can not be quantified, the net survivorship of cells according to their post-thymic
age, or the post-thymic age of their ancestors, can still be estimated. As a result, predicted
post-thymic age distributions of PTK7" naive CD4" T cells are robust to a constant rate of
background division.



