Supplementary material

table S1 Calculated accessibility surfaces for the chatgesstuting residues (see sequence alignment in

figure S2) shown in the two Peridinin-Distance-Blffigure S5 and figure S6). and calculated pKa

values®
PCP HSPCP MFEPCP
Contacting | Glu- | Glu- | Lys- | Arg- | Lys- | Arg- | Lys- | Glu- | Asp-| Glu- | Lys- | Lys-
residue | 136 | 202 | 143 | 113 | 284 | 150 | 124 | 133 | 109 | 101 | 147 | 288
623" 613
Cogta“ed 611* | 621* | 613* | 613* 614*| 611 | 611| 613 614 | 622
er- 624* 614
AccSRes [A9| 195 121 | 18 | 202| 262 304 13 1758 208 179 2L7 36
ACC[S}S]E’SV&C 525| 495 | 64.2| 75.2| 663 733 65 526 445 513 657 64.8
RAE;Z?R‘ES 37 | 24 | 28 | 27| 40| 42| 20| 34/ 49 335 33 555
AccSFG[A| 12| 67 | 106 185 117 214 62 16l4 136 123 45 126
ACC[SAFZ]GV""C 255| 104 | 19 | 30.8| 19| 361 193 26]2 242 253 17.6 17.1
RA[‘;Z]SFG 47 | 35 | 56 | 47| 62| 59| 32| 63 56 49 26 736
IRD [A] 2.9 2.9
oKa 48| 30 | 102 121 102 11.1) 10 41 4 33 101 102
Location Surf| Bur Surf | Surf| Surf Suril Surt Surf Surf Surf Surf Surf

@Accessible surface (AccS) values of residues (Reg)functional groups (FG) calculated with WHAT The
relative accessibility (RAcc) is the accessibilitithin the protein divided by the accessibilityartripeptide G-
X-G in vacuum (Vac). IRD is the distance betweenftimctional groups of two residues.

P The pKa values for the residues were calculatéd Riopka 2.0. The Propka 2.0 server also indicatether
the residue is classified as surface exposed (Sulfuried (Bur) within the protein.
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figure S1 Structure of Chh. Atom numbering is according to [Scheer, H. (2088) overview of
Chlorophylls and Bacteriochlorophylls: BiochemistrBiophysics, Functions and Applications, in

Chlorophylls and Bacteriochlorophylls. (Grimm, B., Porra, R. J., Ridiger, W., and ScheerEds.), pp

1-26. Springer, Dordrecht, Netherlands.]. Phy =tphtgail.
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figure S2 Sequence alignment of MFPCP and HSPCP domaing &mbols indicate charge

differences between the HSPCP-N and HSPCP-C domsittiues (= Charge substituting residues).
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figure S3 Superimposition of HSPCP and MFPCP , showing tmyprotein (grey and yellow ribbons)
(A), the chlorophylls (green and black sticks) (Bl peridinins (orange and black sticks) (C) amel t

lipids (blue and black sticks) (D).
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figure S5 This figure sums up the information of figure 8arsingle diagram. It represents a plot of the
distance (r2 because of Coulombic law) of substdugoint charges against a 1D projection of peirdin
(see inlet for numbering). Positively charged rasigl are shown above the x-axis, negatively charged

residues below. Data point of Per-613*-K143 shifiean 1 to 0.5 for better illustration.
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figure S6 Peridinin-Distance-Plot for MFPCP. In MFPCP 23 atigins include a charge substitution
(apparent in figure S2). Only 6 residues withinsh@3 mutations have their charged functional gsoup
(carboxygroup of Glu/Asp, guanidinogroup of Arg afsthmoniumgroup of Lys) within ~ 8 A of the
conjugatedr-system of a peridinin molecule. An asymmetry e peridinin pair Per-613/Per-623 is
apparent: Only Per-613 is coordinated by two negbticharged residues, Glu-101 and Asp-109, at
position 2 and 4 of the peridinin projection (numbg depicted in figure S5). But the charged
functional groups of both residues (Glu-101: 1223 &sp-109: 13.6 A2) are as accessible to the sblve
as the group of E-136 (12 A?) in HSPCP (table Shg effect of the positively charged Lys-288 onto
Per-622 is weakened by its accessibility to thevesdl (table S1: Relative accessibility of functibna
group — 73.6%). The glutamate and lysine residuéseabinding site of Per-611 (Glu-133 and Lys-124)
and Per-614 (Glu-101 and Lys-147) make salt briggesance between charged groups ~3 A, listed in
table S1) which results in neutralization of chargdone of the plotted residues is classified agedu

by the Propka 2.0 server (table S1).
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figure S8 Stereoview of the coordination of Per-611* in H$P(@range and green) superimposed by

the corresponding residues in MFPCP (black).
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figure S9 H-bond of Dgd-625* (blue) to the CCG of Per-628tgnge) (stereo view). Superimposed is

the Dgd-615* position in the C-domain (black).
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figure S10 Positioning of GIn123 in N-domain (black) and @¥@2n C-domain (green) in proximity to

Per-611*/Per621*.



