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Response to Reply by Ibrahim et al. in regarding photosystem Il intermediate structures
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In our letter to the editor, we have demonstrated that the crystallographic data reported by Ibrahim et
al. do not contain sufficient information to support the hypothesis that a water molecule adds to the
Oxygen-Evolving Complex (OEC) of Photosystem Il (PSII) during the 1F-to-2F transition (1, 2). We showed
that a single-conformation model fits their data very well whereas in their response Ibrahim et al. insist
that a two-conformation model is correct. However, they rely heavily on other experimental evidence to
justify their approach. Our critique, on the other hand, is based solely on a straightforward analysis of
their crystallographic data. We showed that there is no crystallographic evidence for the displaced
conformation of D1-E189 and that such a displacement is responsible for the positive peak that they
interpreted as Ox, which is proposed to be coordinated to both Mn4 and Ca (2). It is not surprising that a
model with additional parameters can fit the data but here such a model is clearly not warranted. In
fact, in an earlier paper (4), the same research group concluded that the 2F OEC structure does not
contain Ox, in seeming contradiction to the conclusion in their article under discussion here. Thus, we
stand by our position that there is no solid crystallographic evidence in support of the appearance of Ox
after two flashes of light.

Acknowledgments

V.S.B. acknowledges financial support from the US Department of Energy (DOE) Division of Chemical
Sciences, Geosciences, and Biosciences; DOE Office of Basic Energy Sciences; and DOE Photosynthetic
Systems with grant number DESC0001423.

1. M. Ibrahim et al., Untangling the sequence of events during the S, --> S; transition in
photosystem Il and implications for the water oxidation mechanism. Proc Natl Acad Sci U S A
117, 12624-12635 (2020).

2. J. Wang, W.H. Armstrong, V. S. Batista (2021) Do crystallographic XFEL data support binding of a
water molecule to the oxygen-evolving complex of photosystem Il exposed to two flashes of
light? Proc Natl Acad Sci U S A 118, 2023982118 (2021).

3. M. lbrahim et al., Reply to Wang et al.: Clear evidence of binding of Ox to the oxygen-evolving
complex of photosystem Il is best observed in the omit map. Proc Nat! Acad Sci U S A 118,
e2102342118 (2021).

4, I. D. Young et al., Structure of photosystem Il and substrate binding at room temperature.
Nature 540, 453-457 (2016).



