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Introduction

The ec3 chlorophyll is thought to be the primary electron acceptor in Photosystem I (PS1) [1]. In order to understand the ec3
cofactor better, we have used photo-accumulation to produce the chlorophyll radical anion (“A, radical”) after double-
reduction of the phylloguinone(s). We have tested the assumption that the A, radical resides on the ec3 chlorophyll, by using
high-field EPR to examine the accumulated radical in the PsaA-Y696F and PsaB-Y676F mutants [2].

Experimental
The A, 'state was generated by a previously described photo-accumulation procedure [3]. The tube was transferred to a
home-built Teflon holder and placed in the waveguide at the level of the modulation coils [4].
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Results and Discussion

We found that both the PsaA-Y696F and PsaB-Y676F mutations provoked an upshift in the gy and g, principal values,
identifying photo-accumulated A, as ec3. Perhaps more important than this was the observed effect upon the g,, principal
value. Our DFT calculations predicted an upshift in g, (which was observed), but no effect upon g,y, at least when we
considered ec3, alone. As it turns out, when the nearby ec24 chlorophyll is included, the effect upon gy, can be explained.
We used DFT calculations of some model systems to understand the effect of stacking of planar aromatic molecules upon the
g-tensor [6]. For the purpose of our project, this means that “A,” may have to be considered as a dimeric entity (ec2/ec3),
much as the Pqo pair (Pa/Pg) is considered as a single entity with unpaired spin density shared by both members, although
unequally. The fact that both mutations produced an effect argues for bidirectional electron transfer within PS1 [2].

Acknowledgements
K.R. acknowledges support of this work by a CAREER award from the National Science Foundation (MCB-0347935).

References

[1] Mdiller, M.G., et al., Biophys J, 85, 3899-922 (2003).

[2] Li, Y., etal., Proc Natl Acad Sci U S A, 103, 2144-9 (2006).

[3] MacMillan, F., et al., Biochemistry, 36, 9297-303 (1997).

[4] Petrenko, A., et al., Biochemistry, 43, 1781-6 (2004).

[5] Jordan, P., et al., Nature, 411, 909-17. (2001).

[6] Petrenko, A., et al., Chemical Physics Letters, 406, 327-31 (2005).



