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Bacterial photosynthesis provides a simplified model system ideally for studying the basic mechanism of light
energy conversion. The early events in this process are carried out by two major components, the
light-harvesting (LH) complexes and the reaction center (RC). In this study, quinone distributions in the
thermophilic purple sulfur bacterium Thermochromatium (Tch.) tepidum have been investigated at different
levels of the photosynthetic apparatus. The quinone pool in the intracytoplasmic membrane contains 18
ubiquinones (UQ) and 4 menaquinones (MQ) per reaction center (RC) on the average. About one-third of the
quinones are retained in the LH1-RC with a similar ratio of UQ to MQ. The numbers of quinones remain
essentially unchanged during crystallization of the LH1-RC. There are 1-2 UQ and one MQ associated with the
RC-only complex in the purified solution sample. The results suggest that a large proportion of the quinones
are confined to the core complex and at least five UQs are still invisible in the current LH1-RC crystal structure.

On the other hand, we have determined the crystal structures of the Sr- and Ba-substituted LH1-RCs with
the LH1-Q, band at 888 nm. Sixteen Sr** and Ba®" ions are identified in the LH1 complexes. Both the Sr** and
Ba®" are located at the same positions and these are clearly different from, though close to, the Ca®*-binding
sites. Conformational rearrangement induced by the substitution is limited to the metal-binding sites. Unlike the
Ca-LH1-RC, only the a-polypeptides are involved in the Sr- and Ba-coordinations in LH1. The difference in the
thermostability between these complexes can be attributed to the different patterns of the network formed by
metal-binding. The Sr- and Ba-LH1-RCs form a single-ring network by the LH1 a-polypeptides only, in contrast
to the double-ring network composed of both a- and B-polypeptides in the Ca-LH1-RC. Based on the structural
information, a combined effect of hydrogen-bonding, structural integrity and charge distribution is considered to
influence the spectral properties of the core antenna complex.




