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SUPPORING INFORMATION

Computational details

The initial geometric parameters of Models I and II were built up in terms of a data set of the
crystal structure of Rb. sphaeroides' (PDB ID: 1PCR). The hydrogen atoms were added by Gaussview
3.07* and subsequently optimized by using the PM3* method implemented in Gaussian 03 program
package.

Model I was a reduced super molecular cluster model of the prosthetic groups, including P, By,
B, Hy and Hy chromophore (see Figure 1). Model II was a simplified individual chromophore model

(see Figure S1).

Figure S1. Schematic of the individual chromophore model of PSRC from Rb. sphaeroides. The

reduced rules for the M-branch chromophores are the same as those for the L-branch ones.

The low-lying singlet electronic excited states of the prosthetic groups in PRSC from Rb.
sphaeroides calculated at two chemistry models. The excitation energies, oscillator strengths (>0.1)

and rotational strengths for two models were shown in Tables S1 and S2, respectively.



Table S1. The excited states of model I for PSRC from Rb. sphaeroides calculated at B3LYP/6-31G

level
. Main Config.” ¢ . Exptl.*
Chro. States (c| > 0_3)g Eex- Osc.! RE(10*%gs) Xp
E. (eV) CD Peak

Py—P*;  14'A  -0.53 (877—883) 1.717 0.421 302.0 1.45 i
P,—P*,  18'A  -0.56 (875—883) 1.819 0.154 -64.3 1.53 ii
By—B*y . +0.33(882—888) 3
PLB*, 19°A -0.31(880-888) 1.863 0.222 -1021.0 1.53 il
B.—B*, . -0.37(881—886)
PLB*, 20'A 0.34(880—888) 1.871 0.464 848.9 1.54 iii
P, —B*y . +0.53(880—888)
By B, 21'A 10.33(882888) 1.877 0.285 497.5 1.54 il
Py—P*, 25'A +0.49(877—887) 1.947 0.147 234.1 1.54 iii
H—H*  26'A  +0.51(878—884) 1.955 0.209 252.3 1.66 iv

. 1 +0.57(879—885) ) .
Hy—H*y  27'A 10.32(874—891) 1.959 0.205 203.1 1.66 iv

*Chromophore. ®main configuration °Excitation energy in eV. Y0scillator strength in a. u. ‘Rotatory

Strengths.

Table S2. The excited states of model II for PSRC from Rb. sphaeroides calculated at B3LYP/6-31G

level.
B3LYP/6-31G Exptl.*
Chro.? States M?E S(())Igi)g'b Eex’ Osc. R°(10*cgs)  CD Peak
Py—P*ty,  2'A 0.52(299—301) 1.729 0.330 163.0 i
P —P*y 3IA0.59 (298—301) 1.822 0.121 -28.5 ii
By—B*y  1'A 0.58(148—149) 1.895 0.370 -7.0 ii
B,—B*_ I'A 0.58(148—149) 1.895 0.358 8.3 iii
H—H* 1A fd?slg((lfj3:1fjj) 1952 0.293 0.1 iv
Hy—H*y 1A f(')?g((ll‘f;ll‘fj) 1957 0236 6.4 iv

“*Chromophore. "main configuration ¢ Excitation energy in eV. “Oscillator strength in a. u. “Rotatory

Strengths.
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Figure S2. Contour maps of some important molecular orbitals for Model I calculated at B3LYP/6-
31G level.
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Figure S3. Contour maps of some important molecular orbitals of P chromophore for Model 1II
calculated at B3LYP/6-31G level.
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Figure S4. Schematic for the resultant unoccupied MOs of 883, 886, and 888 in Model 1.
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