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In the photosynthetic light reaction the primary reactions occur on the subpicosecond and picosecond time scale. The first steps in all photosynthetic systems involve the absorption of light by chromophores in a light-harvesting (LH) antenna. Excitation of the antenna carotenoids leads to a series of ultrafast reactions, including S2 decay, excitation energy transfer to BChl and equilibration among BChls. The SPUHK1 mutant of R. rubrum was created by deleting the reaction center H subunit via site-directed interposon mutagenesis [1]. The H subunit of the RC is not necessary neither for maximal formation of LH1 nor for photosynthetic membrane formation but essential for functional RC assembly. The spectroscopic properties of the wild-type R. rubrum (S1), the SPUHK1 and partially complemented mutants were studied using femtosecond time-resolved transient absorption spectroscopy. Differences in transient spectra in the NIR region can be identified and attributed to the different temporal behaviour of the energy transfer steps after photoexcitation of the antenna carotenoids around 520 nm. The evolution of the transient absorption signals between 480 and 700 nm can be described by four exponentials decays, which are characteristics for the antenna carotenoids in both wild type and SPUHK1. Moreover, fast energy transfer from the carotenoid to the bacteriochlorophyll of the light-harvesting antenna takes place for both systems. Transient absorption spectra and global fit analysis in the NIR region prove the existence of the RC for the wild type but not for SPUHK1. The functional role of the L, M and H subunits of the RC will be discussed.
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