Dawn and Dusk

Behavioural and molecular complexity in circadian entrainment



BR‘AI IIN} 2 “;IiM!; E

The work described in this thesis was carried out at the laboratory of Behavioural
Biology, University of Groningen, PO. Box 14, 9751 NN Haren, the Netherlands.

This study was supported by BrainTime (EC 5% framework Grant QLRT-2001-1829)

This thesis was printed with financial support from the School of Behavioural and
Cognitive Neurosciences (BCN), University of Groningen.

Lay-out: Dick Visser
Cover: Froukje Rienks - murine Pushmepullyou, adapted from H. Lofting
The story of Docter Dolittle
Photographs: Kamiel Spoelstra
Jan van de Kam (pag 68)
Froukje Rienks (pag 12)
Rollin Verlinde (pag 84, 110)
Printed by: ~ Van Denderen b.v., Groningen
ISBN electronic version: 90-367-2341-8

ISBN: 90-367-2340-X



RIJKSUNIVERSITEIT GRONINGEN

Dawn and Dusk

Behavioural and molecular complexity in circadian entrainment

PROEFSCHRIFT

ter verkrijging van het doctoraat in de
Wiskunde en Natuurwetenschappen
aan de Rijksuniversiteit Groningen
op gezag van de
Rector Magnificus, dr. E Zwarts,
in het openbaar te verdedigen op
vrijdag 14 oktober 2005
om 16.15 uur

door

Kamiel Spoelstra

geboren op 30 juli 1972
te Amsterdam



Promotores:

Beoordelingscommissie:

Prof. Dr. S. Daan
Prof. Dr. D. G. M. Beersma

Prof. Dr. U. Albrecht
Prof. Dr. P G. M. Luiten
Prof. Dr. T. Roenneberg



Contents

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter 7

Chapter 8

Chapter 9

Chapter 10

Chapter 11

References

Introduction

Accuracy of human circadian entrainment under natural
light conditions: model simulations

Ground squirrel activity during the solar eclipse of August 11, 1999

No distinction between dawn and dusk light pulses
by the mouse circadian system

Restoration of self-sustained circadian rhythmicity
by the mutant Clock allele in mice in constant illumination

Phase responses to light pulses in mice lacking
functional Per or Cry genes

Light induced c-Fos expression in the suprachiasmatic nucleus
of mPer1, mPer2, mCryl, and mCry2 deficient mice

Photoperiod and the expression of circadian activity patterns
in mice lacking functional Per or Cry genes

Circadian rhythmicity in constant light in mice lacking
functional Per or Cry genes

Dawn and Dusk - specialisation of circadian system components
for acceleration and deceleration in response to light?
Integration

Nederlandse samenvatting

Dankwoord

Publications

13

27

31

41

49

69

85

99

111

127

141

149

155

159



