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Report:
“X-ray crystallographic analysis of trimeric photosystem I (PS 1) from

Synechococcus  elongatus  has led to a first interpretation of an electron density at 6 ~

resolution (Kraufiet  al., 1993). Important features of the PS I structure, as the positions

of three [Fe&]  clusters and numerous a-helices, were discernible from the map. The

positions of those chlorophyll molecules involved in electron transfer or being part of the

internal core antenna system of PS 1 (half of the expected numbcr of ’antenna’ chlorophyll

molecules) were assigned tentatively.

Improvements in the protein purification procedures and the crystallization method

led to crystals of reproducibly higher quality. Prior to our data collections at ESRF a

native data set of 3.85 ~andseveral  heavy atom derivative data sets suitable up to 4.5 A
map were available.



We collected data of platinum and mercury derivatives at the high-brilliance

beamline ID2-BL4 at ESRF which were suitable up to 4.0 ~ resolution and employed in

the calculation of new MIR phases. From the interpretation of the corresponding electron

density map a model resulted (Kraull  et al., 1996), which is more complete and more

accurate than the previous 6 A model. 31 transmembrane w-heiices  were identified for

which a reasonable assignment to individual PS I subunits could be proposed. In contrast

to our 6 A structure the arrangement of chlorophyll cofactors of electron transfer was

found to be pseudo-symmetrical. Our model of the internal core antenna of PS I now

consists of 65 chlorophyll molecules (20-25 chlorophyll molecules and the carotenoids still

missing), forming a clustered net with each chlorophyll possessing at least one neighbour

within a distance < 16 A.

Diffraction data were collected at 4°C, because we could not establish conditions

suitable for cryogenic data collection so far. During our last beam time at ESRF in 1996

and in our previous experiments at ID2-BL4 partial native data sets (up to 3.5 A

resolution) were collected compensating radiation damage by translating crystals parallel

to the rotation axis after each individual image.
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