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Supplementary Figure 1. Crystal of bR.

(@) A large crystal in the LCP matrix. The scale bar indicates 1.0 mm. (b) A crystal
before X-ray irradiation. The photograph was taken under ambient room light. The scale
bar indicates 0.25 mm. (c) The same crystal after X-ray irradiation with a dose of 1.1

MGy at 100 K. The photograph was taken using a white LED light.



Supplementary Table 1. Data collection and crystallographic statistics for datasets
for the radiation damage assessment at 100 K.

Data# Dose Cellconstant 1/c(I) Rgm® CCy2 Wilson B
(MGy) a,c(A) (%) (%) (A%
1-01 0.01 60.64,11045 1.6 89.1 49.8 16.5
1-02 0.03 60.65,11046 1.6 88.1 50.1 16.3
1-03 0.05 60.65,110.46 1.6 88.4 48.2 16.2
1-04 0.07 60.65,11046 1.6 89.2 48.6 16.2
1-05 0.09  60.65, 110.47 1.6 88.5 48.5 16.0
1-06 0.11  60.65, 110.47 1.6 88.5 50.0 16.1
1-07 0.13  60.64, 110.47 1.6 88.8 49.2 16.1
1-08 0.15 60.64, 110.47 1.6 88.6 47.7 16.1
1-09 0.17 60.64, 110.47 1.6 88.4 475 16.1
1-10 0.19 60.64, 110.47 1.6 89.9 49.9 16.1
1-11 0.21 60.64, 110.47 1.6 89.3 46.8 16.1
1-12 0.23  60.64, 110.47 1.6 89.4 49.0 16.1
1-13 0.45 60.64,11048 1.6 91.2 47.3 16.3
1-14 0.67 60.64,11048 1.6 90.4 48.0 16.3
1-15 0.89 60.64,11049 15 93.5 46.0 16.3
1-16 1.11  60.64, 110.49 15 94.1 46.9 16.3
2-01 0.01 60.61,110.68 1.6 84.4 50.9 15.2
2-02 0.03 60.62,110.69 1.6 84.8 50.9 15.0
2-03 0.05 60.62, 110.69 1.6 84.2 51.0 14.9
2-04 0.07  60.62, 110.69 1.6 85.0 50.6 15.0
2-05 0.09 60.65,110.69 1.6 85.4 50.7 14.9
2-06 0.11 60.62,110.69 1.6 85.0 51.1 15.0
2-07 0.13 60.62, 110.69 1.6 85.1 50.5 15.0
2-08 0.15 60.62,110.69 1.6 85.0 51.1 15.0
2-09 0.17 60.62, 110.69 1.6 84.4 51.7 15.0
2-10 0.19 60.62, 110.69 1.6 85.8 49.5 15.0
2-11 0.21 60.62,110.69 1.6 85.6 51.6 15.0
2-12 0.23 60.62, 110.69 1.6 84.7 50.7 15.0
2-13 0.45 60.61,110.70 1.6 85.6 50.2 15.1
2-14 0.67 60.61,110.70 1.6 87.4 48.2 15.2
2-15 0.89 60.61, 110.71 1.6 88.9 47.0 15.2
2-16 1.11  60.61, 110.71 15 89.1 49.7 15.3

The highest resolution shells for 1-01 to 1-16 are 1.69-1.57 A, while those for 2-01 to
2-16 are 1.69-1.55 A. The I/5(l), Reym and CCyj, values are for the highest resolution
shells.

*Reym = ZraZi| Hhkti—<lni>/Z i Zi Thit,i-




Supplementary Table 2. Data collection and crystallographic statistics for datasets
for the radiation damage assessment at 15 K.

Data# Dose Cellconstant 1/c(I) Rgm® CCy2 Wilson B
(MGy) a,c(A) (%) (%) (A%
3-01 0.01 60.59,11053 1.8 77.6 50.7 15.6
3-02 0.03 60.59,11053 1.8 77.8 53.5 155
3-03 0.05 60.59,11053 1.8 77.1 54.2 155
3-04 0.07 60.59,11053 1.8 7.7 53.8 154
3-05 0.09 60.59,11053 1.8 78.7 514 15.6
3-06 0.11 60.59, 11053 1.8 78.2 52.5 154
3-07 0.13 60.59,11053 1.8 79.0 53.0 15.6
3-08 0.15 60.59,11053 1.7 78.5 52.6 15.6
3-09 0.17 60.59,11053 1.8 77.9 53.5 15.6
3-10 0.19 605911053 1.8 78.2 51.1 15.7
3-11 0.21 60.59,11053 1.8 77.6 53.1 155
3-12 0.23 60.59,11053 1.8 78.0 51.8 15.6
3-13 0.45 60.59,11054 1.8 77.9 515 15.6
3-14 0.67 60.59,11054 1.7 78.6 51.3 15.7
3-15 0.89 60.59,11054 1.7 80.8 511 15.7
3-16 111 60.59,11055 1.7 814 50.2 15.8

The highest resolution shells for 3-01 to 3-16 are 1.69-1.59 A. The I/(l), Rym and
CCy values are for the highest resolution shells.
Roym = ZraZil Hhti=<lna>VEraZi lhiti-




Supplementary Table 3. Dihedral angle for the polyene chain of retinal.

Bonds Dataset |  Dataset Il Dataset 11l Average s.d.*
C5-C6 1.2 0.9 2.5 1.5 0.9
C6-C7 2.8 3.2 3.6 3.2 0.4
C7-C8 -8.4 -6.8 -11.3 -8.8 2.3
C8-C9 -10.2 -8.9 -8.8 -9.3 0.8
C9-C10 0.9 -2.5 -1.1 -0.9 1.7
C10-C11 -4.3 -2.1 -3.0 -3.1 1.1
C11-C12 4.7 6.9 7.5 6.4 1.5
C12-C13 6.5 7.3 5.2 6.3 1.0
C13-C14 23.9 23.8 21.3 23.0 15
C14-C15 -6.9 -4.7 -5.0 -5.5 1.2
C15-N¢ 15.0 13.8 17.3 154 1.8

“Standard deviation for the three datasets.



Supplementary Table 4. Hydrogen bonding distances around SB.

Hydrogen bonding pair Dataset | Dataset Il Dataset I1l  Average s.d.*
Lys216 N, - W402 2.78(4) 2.79(3) 2.73(2) 2.77 0.03
Wat402 -  Asp85 052 2.60(3) 2.58(2) 2.62(2) 2.60 0.02
Wat401 -  Asp85 0352 2.69(3) 2.70(2) 2.67(2) 2.69 0.02
Wat401 - WA406 2.78(4) 2.76(3) 2.82(2) 2.79 0.03
Wat406 — Asp212 082 2.63(4) 2.70(3) 2.67(2) 2.67 0.04
Watd02 - Asp212 082 2.99(3) 2.98(2) 2.98(2) 2.98 0.01
Thr89 Oyl - Asp85 0dl 2.78(3) 2.78(2) 2.77(2) 2.78 0.01
Arg82 Nn - W406 2.75(7) 2.83(6) 2.69(5) 2.75 0.06

Values in parentheses are the estimated standard deviations derived from the full-matrix

least squares refinement.

“Standard deviation for the three datasets.



