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Supporting Information

In the Supporting Information, we have gathered some of the details that are left out of the

main text in the paper.

Section 1:

The D; from King-Altman-Hill method in (5) are given by:

D() = k?_5k’+4k3_3 + k‘_gk‘_5k_3 + k_gk_5]€_4 + k?_gk’_4k3+30p,
Dy = k_okysk_y + k_skisk_3 + kyskysk_3 + kiokisk_3cs,

D2 = k+2]€_5k_365 + k?+2]{7_5k3_465 + k?+2]€_4k3+3CSCp + ]{3+5k_4]{5+30p,

D3 = kyok_skiscs + kiok sk scscp + kyiskiskizcp + k_okiskiscp.

Section 1.1:
The general form of (7) for any values of the parameters is given by
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Section 1.2:

The general form of v and vy are given by

vy = ki180 — k_1po,
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where

Q = (]i],5 + k+5) + (k,4 + k+4) KQKgS()po + (k'+4 + /{?,5) KQSO

k_ k
+ (k_a + kys) Kspo + (ks + ki5) (k’_i + kf_t)

k_ k
+ (k_g + kia) (k_zKQSO + k—fK:apo) - (28)

Section 2:

The scaling factor is determined as follows. From Wittenberg’s experiments, we know
the cross-sectional area of the milipore filter, A = 11.5 cm?, as well as the (dimensionless)
porosity of the filter, p = 0.79, so the effective cross-sectional area across which the ligands
can diffuse is pA. A one-dimensional diffusion process and a two-compartment kinetics
transport model can be related by the distance across which the ligands and enzymes dif-
fuse, ¢. Therefore, we choose our “volume factor” to be the effective volume: V. ;s = pAl.
In order to convert the total ligand flux, ./, to Wittenberg’s units of L -min~!, we also need
to use a conversion factor determined using the ideal gas law for Wittenberg’s experimental

1

conditions, o = 1.344 x 10°uL - s - min~' - mol~!. Thus our scaling factor is given by

v = apAl.



