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Figure 1: Cluster cavity in the Cryo-EM structure of apo-PSII Protein residues
in the cluster cavity of the cryo-EM structure of apo-PSII (PDB ID: 6WJ6 [1])
are reported in sticks representation with carbon atoms coloured cyan. Protein
residues and the manganese cluster in the cavity of the native PSII in the S1
state (PDB ID: 6W1O8 [2]) are also reported (with protein residues coloured
gray). The C-terminal part of the D1 domain (from His332 to Ala344 in the
native PSII and from His332 to Asn335 in the cryo-EM structure, coloured
gray and cyan respectively) is shown in cartoon representation.

1

Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics.
This journal is © the Owner Societies 2021



0

0.05

0.1

0.15

0.2

0.25

0.3

0 0.05 0.1 0.15 0.2

A
rb

.u
ni

ts

RMSD BB (nm)

0

0.05

0.1

0.15

0.2

0.25

0.3

0 0.05 0.1 0.15 0.2

A
rb

.u
ni

ts

RMSD BB (nm)

0

0.05

0.1

0.15

0.2

0.25

0.3

0 0.05 0.1 0.15 0.2

A
rb

.u
ni

ts

RMSD BB (nm)

SIM P1

SIM P3

SIM P2

SIM P4

0

0.05

0.1

0.15

0.2

0.25

0.3

0 0.05 0.1 0.15 0.2

A
rb

.u
ni

ts

RMSD BB (nm)

PsbO M1
PsbU M1
PsbV M1
PsbO M2
PsbU M2
PsbV M2

0

0.05

0.1

0.15

0.2

0.25

0.3

0 0.05 0.1 0.15 0.2

A
rb

.u
ni

ts

RMSD BB (nm)

D1 M1
D2 M1

CP43 M1
CP47 M1

D1 M2
D2 M2

CP43 M2
CP47 M2

0

0.05

0.1

0.15

0.2

0.25

0.3

0 0.05 0.1 0.15 0.2

A
rb

.u
ni

ts

RMSD BB (nm)

0

0.05

0.1

0.15

0.2

0.25

0.3

0 0.05 0.1 0.15 0.2

A
rb

.u
ni

ts

RMSD BB (nm)

0

0.05

0.1

0.15

0.2

0.25

0.3

0 0.05 0.1 0.15 0.2

A
rb

.u
ni

ts

RMSD BB (nm)

Figure 2: RMSD of selected chains Distribution along the four simulated trajectories
of the RMSD values calculated on the protein backbone of D1, D2, CP43, and
CP47 domains with respect to the starting structure in both monomers.
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Figure 3: RMSF of PsbU domain Root-mean-square fluctuations of the PsbU domain
calculated on the protein backbone of both monomers in the four simulated
systems. The the first 50 ns of simulation have been neglected in the RMSF
calculation.
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Figure 4: Tyr103-Pro340 distance The distance between the center of mass of the
PbsU-Tyr103 side chain and the center of mass of the D1-Pro340 side chain
is reported as function of time for both monomers in the four simulated sys-
tems. On the right, the domains D1 (green) and PsbU (magenta) are shown
in cartoon representation. PbsU-Tyr103 and D1-Pro340 are explicitly shown
in sticks representation.
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Figure 5: Asp61-Glu333 distance On the left, the distribution of the minimum dis-
tance between the carboxyl groups of Asp61 and Glu333 sampled along the
four simulations is shown for both monomers. Dashed lines indicate the re-
spective x-ray values. On the right, key-residues around the cluster cavity in
the positions reported in the x-ray structure (PDB ID: 5MX2) are shown in
sticks representation for both monomers. The minimum distance between the
carboxyl groups of Asp61 and Glu333 determined in the x-ray structure is also
reported.

5



Ala344

Glu354

0

0.1

0.2

0.3

A
rb

.u
ni

ts SIM P1
SIM P2
SIM P3
SIM P4

0

0.1

0.2

0.3

A
rb

.u
ni

ts SIM P1
SIM P2
SIM P3
SIM P4

0

0.1

0.2

0.3

A
rb

.u
ni

ts SIM P1
SIM P2
SIM P3
SIM P4

0

0.1

0.2

0.3

A
rb

.u
ni

ts SIM P1
SIM P2
SIM P3
SIM P4

0.38 nm
0

0.1

0.2

0.3

A
rb

.u
ni

ts M1
M2

0

0.1

0.2

0.3

A
rb

.u
ni

ts M1
M2

Ala344

Glu354

0.40 nm

0

0.1

0.2

0.3

0.4

A
rb

.u
ni

ts M1
M2

0

0.05

0.1

0.15
A

rb
.u

ni
ts

0

0.05

0.1

0.15

A
rb

.u
ni

ts

0

0.05

0.1

0.15

0.2 0.4 0.6 0.8 1

A
rb

.u
ni

ts

Distance (nm)

Figure 6: Ala344-Glu354 distance On the left, the distribution of the minimum dis-
tance between the carboxyl groups of D1-Ala344 and CP43-Glu354 sampled
along the four simulations is shown for both monomers. Dashed lines indicate
the respective x-ray values. On the right, key-residues around the cluster cav-
ity in the positions reported in the x-ray structure (PDB ID: 5MX2) are shown
in sticks representation for both monomers. The minimum distance between
the carboxyl groups of D1-Ala344 and CP43-Glu354 determined in the x-ray
structure is also reported.
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