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Steady states and theoretical set-point for motif 1 second-order
(antithetic) controller

Transporter-based compensatory flux with constant values of 1%
and ks

The rate equations (Eqs. 21-23) are written as
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By setting F1=0 and neglecting the dilution term (considering V>>V) steady
state conditions require
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Calculating the double time derivative of A and setting it and A to zero gives
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Inserting E, from Eq. S3 into Eq. S5
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Multiplying Eq. S6 by V' yields
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using the steady state condition from Eq. S1 that kyEs/V=Ek3A. Solving

for A, gives
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which is analogous to the A, expression for the motif 1 zero-order controller

(see S3 Text, Eq. S9). As for the motif 1 zero-order controller A, will go to
zero for the antithetic controller when ks # 0 (Fig. 9, phase 3).
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Cell-internal-based compensatory flux with constant values of 1%
and k‘g

The rate equation for A with an cell internal compensatory flux is given by
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where in Eq. 56 N/(k;+N) is set to 1.0. The rate equations for F; and Fj
are as given by Eqs. S2 and S3, respectively.

Calculating A from Eq. S10 gives
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Inserting E» from Eq. S3 into Eq. S11 gives
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Collecting the A, terms and observing that V/ V — 0, we get
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Note, that also in case of a cell-internal generated compensatory flux the
steady state expressions for A for the motif 1 zero-order and the antithetic
controllers show the same behaviors (compare S3 Text Eq. S13) with Eq. S13

above.



