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In this Electronic Supplementary Information we include additional tables and figures to
supplement our paper.

Figure S1: The time-correlation of site energy fluctuations calculated from the MD rajectories
for CP47, CP43 and RC. The time-correlation functions were first calculated for each single
CLA and then averaged among CLAs within each subunit of PSII-cc.
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Figure S3: Delocalization length of exciton states. This bar chart shows the delocalization
length of each exciton state in PSII-cc. The delocalization length is measured as the inversed
participation ratio Lα = (

∑
n |Cα

n |4)−1, where Cα
n is the coefficient of the n-th pigment in the α-

th exciton (|α〉 =
∑

nC
α
n |n〉). The delocalization length quantifies the degree of delocalization

for an exciton state.

Figure S4: Spatial delocalization of exciton states. This bar chart shows the spatial delocal-
ization distance of each exciton state in PSII-cc. The spatial delocalization for an exciton
state |α〉 =

∑
nC

α
n |n〉 is calculated as σαR =

√∑
n |Cα

n |2(Rn −Rα)2 where the position of the
exciton state Rα =

∑
n |Cα

n |2Rn, with Rn the Mg center of the n-th pigment.
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Figure S5: EET dynamics in the mutant PSII-cc without CLA625s. (a) EET dynamics with
initial excitation at the CP47 of the M1. The quantum yield of charge separation: RP1(M1) is
0.66; RP2(M1) is 0.27. (b) EET dynamics with initial excitation at the CP47 of the M2. The
quantum yield of charge separation: RP1(M2) is 0.63; RP2(M2) is 0.30. (c) EET dynamics with
initial excitation at the CP43 of the M1. The quantum yield of charge separation: RP1(M1) is
0.69; RP2(M1) is 0.25. (d) EET dynamics with initial excitation at the CP43 of the M2. The
quantum yield of charge separation: RP1(M2) is 0.69; RP2(M2) is 0.23.
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Figure S6: The minimum-cut tree for the EET dynamics in the PSII-cc. The integers inside
each oval indicate the exciton states belonging to that cluster, whereas the arrows depict the
maximum flow. Colored ovals emphasize the end of the division because the cluster contains
only a single state. The tree is arranged such that the source side at each division is on the left
and the target side is on the right.
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Figure S7: Validation of the coarse-grained kinetic model for the PSII-cc. (a) The integrated
population difference between the CG model and the full dynamics as a function of the number
of clusters employed in the CG model. (b) The comparison of the CG dynamics and the
dynamicxs of the full model for the 7-cluster CG model. Both CP43 and CP47 are uniformally
excited initially to mimic the dynamics in natural photosynthesis.
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