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[3] E. Schäfer and F. Nagy. Photomorphogenesis in plants and bacteria: Function
and signal transduction mechanisms. Springer, Dordrecht, 3rd edition, 2006.

[4] W.L. Butler, K.H. Norris, H.W. Siegelman, and S.B. Hendricks. Detection,
assay, and preliminary purification of the pigment controlling photoresponsive
development of plants. Proc Natl Acad Sci USA, 45:1703–1708, 1959.

[5] R.D. Vierstra and P.H. Quail. Proteolysis alters the spectral properties of 124
kDa phytochrome from Avena. Planta, 156:158–165, 1982.

[6] H.P. Hershey, R.F. Barker, K.B. Idler, J.L. Lissemore, and P.H. Quail. Analysis
of cloned DNA and genomic sequences for phytochrome: Complete amino-acid
sequences for two gene-products expressed in etiolated Avena. Nucl Acids Res,
13:8543–8559, 1985.

[7] B. Karniol, J.R. Wagner, J.M. Walker, and R.D. Vierstra. Phylogenetic ana-
lysis of the phytochrome superfamily reveals distinct microbial subfamilies of
photoreceptors. Biochem J, 392:103–116, 2005.

[8] E. Giraud, S. Zappa, L. Vuillet, J.M. Adriano, L. Hannibal, J. Fardoux, C. Ber-
thomieu, P. Bouyer, D. Pignol, and A. Vermeglio. A new type of bacteriophy-
tochrome acts in tandem with a classical bacteriophytochrome to control the
antennae synthesis in Rhodopseudomonas palustris. J Biol Chem, 280:32389–
32397, 2005.

[9] S.J. Davis, A.V. Vener, and R.D. Vierstra. Bacteriophytochromes:
Phytochrome-like photoreceptors from nonphotosynthetic eubacteria. Science,
286:2517–2520, 1999.



106 Bibliography

[10] Z.Y. Jiang, L.R. Swem, B.G. Rushing, S. Devanathan, G. Tollin, and C.E.
Bauer. Bacterial photoreceptor with similarity to photoactive yellow protein
and plant phytochromes. Science, 285:406–409, 1999.

[11] K. Evans, J.G. Grossmann, A.P. Fordham-Skelton, and M.Z. Papiz. Small-
angle X-ray scattering reveals the solution structure of a bacteriophytochrome
in the catalytically active Pr state. J Mol Biol, 364:655–666, 2006.

[12] A.M. Jones and H.P. Erickson. Domain structure of phytochrome from Avena
sativa visualized by electron microscopy. Photochem Photobiol, 49:479–483,
1989.

[13] M. Nakasako, T. Iwata, K. Inoue, and S. Tokutomi. Light-induced global
structural changes in phytochrome A regulating photomorphogenesis in plants.
FEBS J, 272:603–612, 2005.

[14] N.C. Rockwell, Y.S. Su, and J.C. Lagarias. Phytochrome structure and signa-
ling mechanisms. Ann Rev Plant Biol, 57:837–858, 2006.

[15] B.L. Montgomery and J.C. Lagarias. Phytochrome ancestry: Sensors of bilins
and light. Trends Plant Sci, 7:357–366, 2002.

[16] B. Karniol and R.D. Vierstra. Photomorphogenesis in plants and bacteria.
Springer, Dordrecht, 2006.

[17] T. Lamparter, M. Carrascal, N. Michael, E. Martinez, G. Rottwinkel, and
J. Abian. The biliverdin chromophore binds covalently to a conserved cysteine
residue in the N-terminus of Agrobacterium phytochrome agp1. Biochemistry,
43:3659–3669, 2004.

[18] J.R. Wagner, J.S. Brunzelle, K.T. Forest, and R.D. Vierstra. A light-sensing
knot revealed by the structure of the chromophore-binding domain of phyto-
chrome. Nature, 438:325–331, 2005.

[19] J. Hahn, H.M. Strauss, F.T. Landgraf, H.F. Gimenez, G. Lochnit, P. Schmie-
der, and J. Hughes. Probing protein-chromophore interactions in Cph1 phyto-
chrome by mutagenesis. FEBS J, 273:1415–1429, 2006.

[20] J.C. Lagarias and H. Rapoport. Chromopeptides from phytochrome: The
structure and linkage of the Pr form of the phytochrome chromophore. J Am
Chem Soc, 102:4821–4828, 1980.

[21] T. Lamparter, B. Esteban, and J. Hughes. Phytochrome Cph1 from the cya-
nobacterium synechocystis PCC6803: Purification, assembly, and quaternary
structure. Eur J Biochem, 268:4720–4730, 2001.

[22] B. Borucki, H. Otto, G. Rottwinkel, J. Hughes, M.P. Heyn, and T. Lampar-
ter. Mechanism of Cph1 phytochrome assembly from stopped-flow kinetics and
circular dichroism. Biochemistry, 42:13684–13697, 2003.



Bibliography 107

[23] D.M. Arciero, J.L. Dallas, and A.N. Glazer. In vitro attachment of bilins to
apophycocyanin: Determination of the structures of tryptic bilin peptides de-
rived from the phycocyanobilin adduct. J Biol Chem, 263:18350–18357, 1988.

[24] B. Knipp, M. Müller, N. Metzler-Nolte, T.S. Balaban, S.E. Braslavsky, and
K. Schaffner. NMR verification of helical conformations of phycocyanobilin in
organic solvents. Helv Chim Acta, 81:881–888, 1998.
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[40] H. Foerstendorf, E. Mummert, E. Schäfer, H. Scheer, and F. Siebert. Fourier-
transform infrared spectroscopy of phytochrome: Difference spectra of the in-
termediates of the photoreactions. Biochemistry, 35:10793–10799, 1996.

[41] C. Kneip, D. Mozley, P. Hildebrandt, W. Gärtner, S.E. Braslavsky, and
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