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Stochastic model

The probability functions and reactions for the stochastic model are provided in Table S3. The
model was run either from the uncommitted state or from the bipotent state to reach the
committed state. The initial conditions for both starting states are also provided in Table S3.

To achieve values close to the true stable steady states, the simulations for both the deterministic
and the stochastic models were run for 100,000 mins or ~70 days. As an example, for one
representative set of parameter values, the deterministic model reached 99% of its 100,000-
minute value at approximately 2500 mins. Thus, even for conditions that took significantly
longer to reach steady state, our simulation time was more than sufficient. Also, since the time
point that we picked is arbitrary, we performed 100 repetitions for each simulation condition to
account for random fluctuations. Around this time point, the noise distribution had low variance
and was relatively constant.

Small perturbations in the initial conditions for active species have no effect on the steady-state
values or the distribution among the final states. Large perturbations also have no effect on the
steady-state values, but can significantly alter the final-state distribution by priming the system
with active receptors and/or transcription factors.

Parameters used to generate Figure 4

All simulations were started from the uncommitted state with La|Lg values of 0/350, 100/250,
175|175, 250]100 and 350]0.

Initial conditions of the reactants:
[RaJo = 10; [Rg]o = 10; [CaJo = 0; [CgJo = 0; [ITFA]o = 10; [ITFg]o = 10; [ATFA]o = 0; [ATFg]o =0

For no inhibition condition: K4 = Kjg = o
For moderate inhibition condition (in molecules): K;, = Kz = 400
For strong inhibition condition (in molecules): K, = Kz = 50

All other parameter values are given in Table S2. For each condition, the simulations were run
for 100,000 minutes and repeated 10,000 times.

Parameters used to generate Figure 5

All simulations were run using the moderate inhibition condition (in molecules): K;4 = Kiz = 400
Initial conditions of the reactants starting from the uncommitted state:

[Ralo = 10; [Rg]o = 10; [CaJo = 0; [Cglo = 0; [ITFs]o = 10; [ITFg]o = 10; [ATFA]o = 0; [ATFg]o =0

Initial conditions of the reactants starting from the bipotent state:
[RaJo =30; [Rg]o = 30; [CaJo = 125; [Cglo = 125; [ITFa]o = 6; [ITFg]o = 6; [ATFa]o = 273; [ATFg]o = 273



La|Lp values for different trajectories:

Uncommitted to committed A — 2505
Uncommitted to committed B — 5250
Uncommitted to bipotent — 250|250
Bipotent to committed A —250|5
Bipotent to committed B — 5/250

All other parameter values are given in Table S2. For each condition, the simulations were run
for 100 hours and repeated 100 times.

Parameters used to generate Figures 6B and 6C
All simulations were started from the uncommitted state with L|Lg values of 175|175.

Initial conditions of the reactants starting from the uncommitted state:
[Rao = 10; [Rg]o = 10; [CaJo = 0; [Cg]o = 0; [ITFA]o = 10; [ITFp]o = 10; [ATFA]o = 0; [ATFp]o =0

For moderate inhibition condition (in molecules): K, = Kz = 400
For strong inhibition condition (in molecules): K, = K = 50

All other parameter values are given in Table S2. For each condition, the simulations were run
for 100,000 minutes and repeated 200 times.



