Supporting Text 1. Derivation of Transcription Activation Terms

The activation of per, tim, vri, and pdp transcription are derived as described in the Supporting Text of Bolouri and Davidson [1]. The activation of clk transcription by pdp with repression by vri is derived below. Similar to Bolouri and Davidson, we assume: 1) equilibrium in factor binding to both specific and non-specific sites, 2) essentially all factor is bound to either specific or non-specific sites (i.e. negligible free factor), and 3) total factor concentration is much greater than specific site-bound factor (or similarly that non-specific site-bound factor greatly outnumbers specific site-bound factor). Finally, we assume VRI competitively inhibits PDP binding.
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Similarly for PDP binding:
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Applying assumptions 2 and 3 yields:
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The final kinetic term is derived as described in the Supplemental Text of Bolouri and Davidson [1].
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