Appendix A. Michaelis-Menten derivation

Adopting Michaelis-Menten kinetics to the endothelial serotonin transporter requires deriving
Vmax from the individual components that make up the transporter complex. The basic first order

reactions between the transporter (T), substrate (S), and transporter-substrate complex (TS) are

given by:
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where T, S, and TS are in mmol/ml and Ko, Kon, and kg are reaction rate constants and it is
assumed that the reactions reach a local equilibrium on each side of the membrane. The total
concentration of the transporter (Ti:) within the membrane is assumed constant and given by:
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where T and TC, are the concentrations of the transporter and complexes on the EC side of the

membrane and T, and TC, are the concentrations on plasma side.

If Pt and P+s, with units of 1/s and are the permeability rate constants, is defined as the
permeability rate per volume for the transporter and transporter complex respectively between
the two sides of the membrane, then Pt and Prs are the rates at which the transport flips between
the plasma and EC side of the membrane. Kgec Kgp, in mmol/ml, are the disassociation constants
for the EC and plasma sides of the membrane. Pt , Prs, Tiot, Kaec, and Ky are related through the
total flux (Jre) for the transporter from EC to the plasma side, and Jyp, the total flux from the

plasma to EC side of the membrane. This flux includes both T and its complexes (TCe and TC,):
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The total transporter flux within the membrane is assumed to be in equilibrium:
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For a Michaelis-Menten like reaction, Prs and Pt are equal and the binding-unbinding of the
transporter to the substrate is considered infinitely fast, Kqec is equal to kg, making Ky, equal to

disassociation constant ky. This reduces Eq. (A8) to:
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And with Egs. A4 and A5 we can now solve T, and TC,, in terms of Ty
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Given that the fluxes for the transporter complex are the same as for the solute, we have the flux

Jp and Jec given by:

T - C
Jp — PTS TCp — PTS ,_Tot ~p , and (A12)
2(ky +C))
Jec — PTS .TC P TTot 'Cec (A13)

This reduces to the one-way flux described in eq (A) where the Michaelis-Menten constant and

the maximum reaction rate are then given by:
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