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picture story 

Photosynthetic organisms must harvest energy from sunlight and then convert it into chemical energy. A number of light 
harvesting complexes (LHCs) have evolved to sift solar radiation for photons to be passed on to the photosynthetic reaction 
centre. The structure of one such LHC from the sea-plankton Amphidinium carterae--peridinin-chlorophyll-protein (PCP)­
is shown in the picture (Eckhard Hofmann et al. Science 272, 1788-1791; 1996) and provides an explanation for its light­
gathering capabilities. 

The structure of PCP can be likened, appropriately, to that of a ship. The symmetrical N- and (-terminal domains consist of 
eight helices apiece (right and left respectively). Of the sixteen helices, eight-four on each side (in the centre, front and 
back)-form the spars of the hull, arranged in 
cross-section like a 'V'. The 40 A polypeptide con-
necting the two domains runs along the base of 
the V (bottom) forming the keel. Two helices each 
cap the bow (right) and stern (left) and the remain-
ing four form the planks of the deck (top), beneath 
which is found the cargo of lipids (two digalactosyl 
diacyl glycerol molecules, blue; evidence for PCP's 
presence in the thylakoid lumen) and pigments 
(two chlorophylls, green; eight peridinins, red). The 
hold is lined with hydrophobic residues cushioning 
the oily lipids and pigments from the surrounding 
solvent. The jargon for the topology of the domains 
is culinary, rather than nautical, each being 
described as having a 'jellyroll ' fold. The PCPs are 
found in convoys of three both in crystals and, it is 
thought, in solution. 

Energy is transferred between photosynthetic 
P.igments by two mechanisms: short-range (<20 
A) coupling of dflocalized excitons and long­
range (up to 100 A) Forster dipole-dipole interac-
tions. The tight packing of four peridinins around each chlorophyll (closest approach, <4 A) guarantees efficient excitonic 
energy transfer, whereas the disposition of the chlorophyl ls within PCP (separated by 17.4 A) and between monomers in 
the trimer (40-50 A) indicates energy transfer by Forster dipole-dipole interactions. GR 
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