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Chloé C. Nobis, Silke Kiessling, Nathalie Labrecque, and Nicolas

Cermakian

23 Clock Genes and Cancer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 481

Silke Kiessling and Nicolas Cermakian

Part VI Pineal, Melatonin, and Biological Timekeeping

24 The Timezyme and Melatonin: Essential Elements

of Vertebrate Timekeeping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 503

Surajit Ganguly and David C. Klein

25 Pineal Gland, Melatonin, and Timekeeping in Nonmammalian

Vertebrates: Avian Perspective . . . . . . . . . . . . . . . . . . . . . . . . . . . . 521

Amit Kumar Trivedi, Devraj Singh, Anand Shankar Dixit,

and Vinod Kumar

Part VII Circannual Rhythms, Photoperiodism,

and Seasonal Behavior

26 Circannual Rhythms Anticipate the Earth’s Annual Periodicity . . . 545

Barbara Helm and Gerald A. Lincoln

27 Seasonal Changes in Brain and Behavior . . . . . . . . . . . . . . . . . . . . 571

Gregory F. Ball, Beau A. Alward, and Jacques Balthazart

28 Molecular Mechanism Regulating Seasonality . . . . . . . . . . . . . . . . 589

Keisuke Ikegami and Takashi Yoshimura

29 Epigenetic Mechanisms Regulating Circannual Rhythms . . . . . . . . 607

Tyler J. Stevenson and Gerald A. Lincoln

Contents xv



30 Insights into the Regulation of Spring Migration in Songbirds . . . . 625

Sangeeta Rani, Sudhi Singh, Shalie Malik, and Vinod Kumar

31 Orientation in Migrating Animals: Role of Biological Clocks . . . . . 643

Neelu Jain Gupta, Vatsala Dwivedi, Bhanu P. Singh,

and Sanjay K. Bhardwaj

Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 659

xvi Contents



http://www.springer.com/978-81-322-3686-3


