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Figure S1. Paralemniscal thalamocortical model. Right, the basic phase-locked loop. Thalamic neurons (X) drive cortical inhibitory neurons (INH; ref. 1), which in turn inhibit cortical oscillatory, or intrinsically-bursting, neurons (~; refs. 2-4), which drive the cortical feedback. (, inhibitory connection; arrows, excitatory connections (see ref. 5 for an equivalent anatomical circuit). Blue and red lines carry information encoded by time and rate, respectively. Left, a timing diagram that describes a single transient of the whisker frequency. Vertical black bars represent spikes. Traces: a, whisker position; b, brainstem response; c, AND-gate operation at the POm (blue rectangles represent the cortical feedback; only those brainstem spikes overlapping with the cortical feedback should “pass the gate”); d, the output of the POm. The thalamic output controls the period of the cortical oscillatory firing (T1, T2) via the inhibitory cells (red arrows). The input frequency increases (as the period decreases from T1 to T2) during cycle 2, which causes the next brainstem burst to arrive earlier than “expected” by the cortical gating signal (trace c, cycle 3). The cortical frequency is re-tuned by the reduced inhibition [3 instead of 5 spikes (trace d) induce period T2 instead of T1].  Bottom, transfer functions of the thalamic AND-gate (red), and the combination of the inhibitory and oscillatory cortical neurons (blue). Since the delay increases with the frequency (see text), the output decreases with the frequency.
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