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Introduction 

The light-harvesting chlorophyll a/b- binding proteins (LHCP) function as carrier proteins of 
antenna pigments and are located in the thylakoïd membrane of chloroplasts. LHCP’s are 
present in both PSI and PSII. Encoded by a gene family, they consist of a large variety of 
polypeptides. The general structure of these polypeptides is shown in fig.1. The Lhc-genes are 
located on the nuclear DNA. 

To get a better insight in the regulation of these genes, we use 
transgenic tobacco plants with an elevated cytokinin-level. Using a 
special construct (Pssu-ipt) with a light-inducible promotor (from 
Pisum sativum), the concentration of cytokinins in the plants can be 
changed. The influence of  
cytokinins on photosynthesis is already examined. The capacity  
of the electron transport chain is altered. The effects  
on the photosynthetic-capacity depend on the age of the leaves 
 (Synková et al., 1997). 

Generally, a small increase in cytokinin concentration has a positive effect on 
photosynthesis; at higher concentrations, photosynthesis decreases. It is still not clear how an 
elevated cytokinin concentration influences the photosynthetic proces or the structure of 
photosynthetic pigment-proteins. An in vitro application of cytokinin has no direct effect (no 
direct binding) on a component of the electrontransport chain (Valcke R., Pers. Com.). 

Material and Methods 

In the transgenic plants, an ipt-gene is inserted by means of the Agrobacterium tumefaciens 
transformation system. This gene codes for isopentenyl transferase, a key enzyme in 
cytokinin-biosynthesis. In the transgenic plants, the ipt-gene was coupled to the light-
inducible Pssu-promotor (of Pisum sativum) of the small subunit of RubisCO (fig.2). 

 

Fig.2. Chimere gene-construct Pssu-ipt (adapted from Beinsberger, 1991). 
 

 

Fig. 1. (Jansson, 1994) 
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To show the presence of the ipt-gene in the transgenic plants, a PCR was performed (fig.3). 
Primer sequences are: + 5’-GCATATTATTCGCCACAAGTTACCC-3’ and  – 5’-
GGCTAGCAAACAACATGGCATATC-3’. 
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Results and discussion 
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The light-harvesting chlorophyll protein complex of photosystem II (LHC-II) could be 
influenced by the elevated level of cytokinins. To examine this, we use a molecular approach. 
If we look at the polypeptide-level, is it possible to see differences between the transgenic and 
WT plants? By means of 1D-, 2D-electrophoresis and Western blotting, we try to compare the 
polypeptide pattern of both types of plants. This could give an indication of a cytokinin-effect 
in the transgenic plants. 
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Fig.5. a. SDS-PAGE (12-18%) of WT thylakoid extract 
(W) and Pssu thylakoid extract (P); marker (M) / b. 
Immunoblot of thylakoid extract with Lhcb-antibodies 
(1: WT, 2: Pssu). 
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Fig 6a. 2D-polypeptide-pattern of 
WT- plant (pH 3-10, 8-18%). The 
region where LHC is located, is 
indicated by the arrow. 
b.  Immunoblot of WT and Pssu-ipt 
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Further investigation of the specific gene expression is needed to elucidate the effect of 
cytokinins on the genes of the LHC.  
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