100 200 300 400 500 600

0.000

0.001

0.002

0.003

0.026

0.028

0.030

0.032

Fraction of wake bouts

Bout duration (s)

Random excitatory stimuli to wake population

200 400 600

0.000

0.001

0.002

0.003

0.004

0.005

Fraction of sleep bouts

Bout duration (s)

100 200 300

0.000

0.004

0.008

0.012

0.016

Fraction of sleep bouts

Bout duration (s)

200 400 600 800 1000

0.000

0.001

0.002

0.003

Fraction of wake bouts

Bout duration (s) D

C

B

A Variable neurotransmitter expression