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Fig. S1. Heat map of individual residue entropy contribution normalized based on the number of atoms in
each residue under rigid residue perturbation for dark (left) and light (right) states. The horizontal axis

corresponds to the RRS simulations and indices of residues being held as rigid body. The vertical axis

corresponds to the residue index for entropy contributions. The entropy contribution from each residue in
unperturbed simulation is set as reference.
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Fig. S2: Distribution from unperturbed Dark and Light state simulations to two 20 principal components
(PCs) generated from the unperturbed Dark state simulation with optimized Light structure as reference.



Table S1: RMSD plots of VVD from rigid residue scan for both Dark and Light states. Each residue number
represents a simulation in which that particular residue is subjected to rigid body constraints.
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represents a simulation in which that particular residue is subjected to rigid body constraints.
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Table S1: RMSD plots of VVD from rigid residue scan for both Dark and Light states. Each residue number
represents a simulation in which that particular residue is subjected to rigid body constraints.
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Table S1: RMSD plots of VVD from rigid residue scan for both Dark and Light states. Each residue number
represents a simulation in which that particular residue is subjected to rigid body constraints.
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Table S1: RMSD plots of VVD from rigid residue scan for both Dark and Light states. Each residue number
represents a simulation in which that particular residue is subjected to rigid body constraints.
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Table S1: RMSD plots of VVD from rigid residue scan for both Dark and Light states. Each residue number
represents a simulation in which that particular residue is subjected to rigid body constraints.
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Table S1: RMSD plots of VVD from rigid residue scan for both Dark and Light states. Each residue number
represents a simulation in which that particular residue is subjected to rigid body constraints.
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Table S2: Two dimensional (2D) RMSD contour plots of rigid residue scan (RRS) VVD Dark and Light
MD simulations using RMSD values with references to both optimized Dark and Light states. Each residue
number represents a simulation in which that particular residue is subjected to rigid body constraints. In
each plot, Dark state attraction basin is illustrated mainly in green, and Light state attraction basin is
illustrated mainly in brown.
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Table S2: Two dimensional (2D) RMSD contour plots of rigid residue scan (RRS) VVD Dark and Light
MD simulations using RMSD values with references to both optimized Dark and Light states. Each residue
number represents a simulation in which that particular residue is subjected to rigid body constraints. In
each plot, Dark state attraction basin is illustrated mainly in green, and Light state attraction basin is
illustrated mainly in brown.
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Table S2: Two dimensional (2D) RMSD contour plots of rigid residue scan (RRS) VVD Dark and Light
MD simulations using RMSD values with references to both optimized Dark and Light states. Each residue
number represents a simulation in which that particular residue is subjected to rigid body constraints. In
each plot, Dark state attraction basin is illustrated mainly in green, and Light state attraction basin is
illustrated mainly in brown.
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Table S2: Two dimensional (2D) RMSD contour plots of rigid residue scan (RRS) VVD Dark and Light
MD simulations using RMSD values with references to both optimized Dark and Light states. Each residue
number represents a simulation in which that particular residue is subjected to rigid body constraints. In
each plot, Dark state attraction basin is illustrated mainly in green, and Light state attraction basin is
illustrated mainly in brown.
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Table S2: Two dimensional (2D) RMSD contour plots of rigid residue scan (RRS) VVD Dark and Light
MD simulations using RMSD values with references to both optimized Dark and Light states. Each residue
number represents a simulation in which that particular residue is subjected to rigid body constraints. In
each plot, Dark state attraction basin is illustrated mainly in green, and Light state attraction basin is
illustrated mainly in brown.
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Table S2: Two dimensional (2D) RMSD contour plots of rigid residue scan (RRS) VVD Dark and Light
MD simulations using RMSD values with references to both optimized Dark and Light states. Each residue
number represents a simulation in which that particular residue is subjected to rigid body constraints. In
each plot, Dark state attraction basin is illustrated mainly in green, and Light state attraction basin is
illustrated mainly in brown.

Residue Total Density Residue Total Density
5.5 5.5
o e
§4.0‘ Q) éa.o‘

35 Z35
69 §,z.o @ 70 §,z.o \ ﬁ

2.5 2.5
2.0 2.0
2 3 4 5 6 2 3 4 5 6
Dark RMSD(A) Dark RMSD(4)
5. 5.
5.0 5.0
45 a5

1 g 72
2:5 2:5

71

Light RMSD(4)
w ow s

Light RMSD(4)
w ow s

2.0 2.0
2 3 4 5 6 2 3 4 5 6
Dark RMSD(4) Dark RMSD(4)
5. 5.
5.0 5.0
_as _as
5 20, © 5 40 @
73 Z35 74 Z35
£30 £30 @
25 25
2.0 2.0
2 3 [ 5 6 2 3 [ 5 6
Dark RMSD(4) Dark RMSD(4)
5 5.
5.0
45

540

76 i Ng

75

2.5
2.0
735 4 5 6 735 4 5 6
Dark RMSD(4) Dark RMSD(4)
5.5 5.5
5.0 5.0
~ 45 _ 45
2 40| g 4.0 @
it z3° 78 Z 35
£30 £30 o
25 25 @
20 % 20
2 3 4 5 6 2 3 4 5 6
Dark RMSD(A) Dark RMSD(4)
5.5 5.5
5.0 5.0

§4.0‘ @) §4.0‘ @
79 g 80 g

530 530 @
3 3
25 Q 25

20 20
335 4 5 & 335 4 5 s
Dark RMSD(A) Dark RMSD(A)
55 55
5.0 5.0
45 4.5
g 40f @ g a0l @ @
8 1 Z 35 82 Z 35
£ 30 £ 30
3 3
25 25 =
335 4 5 & 335 4 5 &
Dark RMSD(A) Dark RMSD(A)

16



Table S2: Two dimensional (2D) RMSD contour plots of rigid residue scan (RRS) VVD Dark and Light
MD simulations using RMSD values with references to both optimized Dark and Light states. Each residue
number represents a simulation in which that particular residue is subjected to rigid body constraints. In
each plot, Dark state attraction basin is illustrated mainly in green, and Light state attraction basin is
illustrated mainly in brown.
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Table S2: Two dimensional (2D) RMSD contour plots of rigid residue scan (RRS) VVD Dark and Light
MD simulations using RMSD values with references to both optimized Dark and Light states. Each residue
number represents a simulation in which that particular residue is subjected to rigid body constraints. In
each plot, Dark state attraction basin is illustrated mainly in green, and Light state attraction basin is
illustrated mainly in brown.
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Table S2: Two dimensional (2D) RMSD contour plots of rigid residue scan (RRS) VVD Dark and Light
MD simulations using RMSD values with references to both optimized Dark and Light states. Each residue
number represents a simulation in which that particular residue is subjected to rigid body constraints. In
each plot, Dark state attraction basin is illustrated mainly in green, and Light state attraction basin is
illustrated mainly in brown.
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Table S2: Two dimensional (2D) RMSD contour plots of rigid residue scan (RRS) VVD Dark and Light
MD simulations using RMSD values with references to both optimized Dark and Light states. Each residue
number represents a simulation in which that particular residue is subjected to rigid body constraints. In
each plot, Dark state attraction basin is illustrated mainly in green, and Light state attraction basin is
illustrated mainly in brown.
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Table S2: Two dimensional (2D) RMSD contour plots of rigid residue scan (RRS) VVD Dark and Light
MD simulations using RMSD values with references to both optimized Dark and Light states. Each residue
number represents a simulation in which that particular residue is subjected to rigid body constraints. In
each plot, Dark state attraction basin is illustrated mainly in green, and Light state attraction basin is
illustrated mainly in brown.
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Table S3: Distributions (%) of the unperturbed and RRS simulations of VVD Dark and Light states among
15 clusters.

Cluster
Type Res 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Dark 0 189 103 183 182 157 0.2 39 32 91 14 01 06 0.0 00 0.0
Dark 1 977 00 00 00 00 23 00 00 00 00 00 00 00 00 0.0
Dark 2 999 01 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 3 1000 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 4 1000 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 5 984 11 00 00 00 05 00 00 00 00 00 0.0 0.0 00 0.0
Dark 6 999 01 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 7 984 16 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 8 997 03 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 9 1000 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 10 100.0 00 0.0 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Dark 11 996 02 00 00 00 02 00 00 00 00 00 0.0 0.0 00 0.0
Dark 12 823 166 05 0.0 0.0 06 00 00 00 00 00 0.0 0.0 00 0.0
Dark 13 961 13 00 00 00 27 00 00 00 00 00 00 00 00 0.0
Dark 14 996 01 00 00 00 03 00 00 00 00 00 00 00 00 0.0
Dark 15 7v9.1 208 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 16 983 17 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Dark 17 993 07 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Dark 18 921 57 00 00 00 22 00 00 00 00 00 00 00 00 0.0
Dark 19 996 04 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 20 731 267 00 00 00 02 00 00 00 00 00 00 00 00 0.0
Dark 21 1000 00 0.0 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Dark 22 988 12 00 00 00 01 00 00 00 00 00 00 00 00 0.0
Dark 23 997 03 00 00 00 01 00 00 00 00 00 00 00 00 0.0
Dark 24 998 02 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 25 1000 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 26 375 50.7 00 0.0 0.0 11.8 00 00 0.0 00 00 0.0 0.0 00 0.0
Dark 27 305 348 82 00 00 265 00 00 00 00 00 0.0 0.0 00 0.0
Dark 28 1000 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Dark 29 981 01 00 00 00 18 00 00 00 00 00 00 00 00 0.0
Dark 30 99 03 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 31 254 589 145 00 00 12 00 00 00 00 00 00 00 00 0.0
Dark 32 998 01 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Dark 33 997 03 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Dark 34 998 02 00 00 00 01 00 00 00 00 00 00 00 00 0.0
Dark 35 988 12 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 36 939 02 00 00 00 59 00 00 00 00 00 00 00 00 0.0
Dark 37 993 07 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Dark 38 983 01 00 00 00 16 00 00 00 00 00 0.0 0.0 00 0.0
Dark 39 354 59 576 1.0 0.0 00 00 00 00 00 00 0.0 00 00 0.0
Dark 40 999 01 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 41 998 02 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 42 99 03 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 43 995 05 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Dark 44 996 04 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 45 994 00 00 00 00 06 00 00 00 00 00 00 00 00 0.0
Dark 46 983 08 00 00 00 09 00 00 00 00 00 00 00 00 0.0
Dark 47 944 47 00 00 00 09 00 00 00 00 00 00 00 00 0.0
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Table S3: Distributions (%) of the unperturbed and RRS simulations of VVD Dark and Light states among
15 clusters.

Cluster
Type Res 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Dark 48 998 02 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Dark 49 935 64 00 00 00 01 00 00 00 00 00 0.0 00 00 0.0
Dark 50 987 13 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 51 781 209 03 00 00 08 00 00 00 00 00 00 00 00 0.0
Dark 52 998 01 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 53 999 01 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Dark 54 991 09 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 55 278 650 66 00 00 06 00 00 00 00 00 0.0 00 00 0.0
Dark 5 999 01 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 57 1000 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 58 285 338 372 05 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Dark 59 988 12 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Dark 60 989 11 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 61 1000 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 62 999 01 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 63 1000 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 64 980 12 00 00 00 09 00 00 00 00 00 0.0 0.0 00 0.0
Dark 65 981 18 00 00 00 01 00 00 00 00 00 0.0 00 00 0.0
Dark 66 999 01 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 67 851 149 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 68 991 09 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 69 999 01 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Dark 70 29.6 426 149 21 0.0 108 00 0.0 0.0 00 00 0.0 0.0 00 0.0
Dark 71 999 00 00 00 00 01 00 00 00 00 00 00 00 00 0.0
Dark 72 941 08 00 00 00 51 00 00 00 00 00 00 00 00 0.0
Dark 73 999 01 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 74 1000 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 75 1000 00 0.0 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Dark 76 997 03 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 77 999 01 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 78 922 67 11 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 79 980 20 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 8 998 02 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Dark 8 995 04 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 82 1000 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 83 1000 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 84 999 01 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 8 999 01 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Dark 86 1000 00 0.0 00 00 00 00 00 0.0 00 00 0.0 0.0 00 0.0
Dark 87 998 01 00 00 00 02 00 00 00 00 00 00 00 00 0.0
Dark 88 997 03 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 8 8.5 85 00 00 00 60 00 00 00 00 00 00 00 00 0.0
Dark 90 998 02 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 91 994 06 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Dark 92 1000 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Dark 93 999 01 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 94 1000 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 95 994 00 00 00 00 05 00 00 00 00 00 00 00 00 0.0
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Table S3: Distributions (%) of the unperturbed and RRS simulations of VVD Dark and Light states among
15 clusters.

Cluster
Type Res 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Dark 96 912 14 00 00 00 74 00 00 00 00 00 0.0 0.0 00 0.0
Dark 97 86.1 114 24 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Dark 98 999 01 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 99 1000 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 100 1000 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 101 990 10 0.0 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Dark 102 678 312 06 00 00 04 00 00 00 00 00 0.0 0.0 00 0.0
Dark 103 99.7 02 00 00 00 01 00 00 00 00 00 00 00 00 0.0
Dark 104 890 39 63 05 00 00 00 00 00 00 03 00 00 00 0.0
Dark 105 99 03 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 106 598 382 00 00 00 19 00 00 00 00 00 0.0 0.0 00 0.0
Dark 107 988 1.1 0.0 00 00 01 00 00 0.0 00 00 0.0 0.0 00 0.0
Dark 108 100.0 00 00 00 0.0 00 00 00 00 00 00 0.0 00 00 0.0
Dark 109 66.1 294 44 00 00 01 00 00 00 00 00 0.0 00 00 0.0
Dark 110 7v9.1 127 00 00 00 &1 00 00 00 00 00 0.0 00 00 0.0
Dark 111 998 02 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 112 223 580 124 01 00 73 00 00 0.0 00 00 0.0 0.0 00 0.0
Dark 113 997 03 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Dark 114 938 08 00 00 00 54 00 00 00 00 00 00 00 00 0.0
Dark 115 1000 00 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Dark 116 99.v 02 00 00 00 01 00 00 00 00 00 00 00 00 0.0
Dark 117 582 84 0.2 00 00 332 00 00 0.0 00 00 0.0 0.0 00 0.0
Dark 118 999 01 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 119 998 02 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 120 3.8 782 103 1.7 03 41 07 03 03 00 03 00 00 00 0.0
Dark 121 992 08 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 122 995 05 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 123 993 06 00 00 00 01 00 00 00 00 00 0.0 0.0 00 0.0
Dark 124 114 186 681 19 0.0 00 00 00 00 00 00 0.0 0.0 00 0.0
Dark 125 990 10 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 126 99.v 03 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 127 926 6.7 02 00 00 06 00 00 00 00 00 00 00 00 0.0
Dark 128 999 01 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Dark 129 993 07 00 00 00 00 00 00 00 00 00 0.0 00 00 0.0
Dark 130 998 02 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 131 60.2 287 71 00 00 40 00 00 00 00 00 00 00 00 0.0
Dark 132 999 01 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 133 997 01 00 00 00 02 00 00 00 00 00 0.0 0.0 00 0.0
Dark 134 288 59.7 0.8 00 00 107 00 00 0.0 00 00 0.0 0.0 00 0.0
Dark 135 954 34 00 00 00 1.2 00 00 00 00 00 0.0 00 00 0.0
Dark 136 991 08 00 00 00 02 00 00 00 00 00 00 00 00 0.0
Dark 137 1000 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 138 995 05 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 139 990 10 00 00 00 00 00 00 00 00 00 0.0 0.0 00 0.0
Dark 140 82 909 08 00 00 01 00 00 00 00 00 0.0 00 00 0.0
Dark 141 1000 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 142 999 01 00 00 00 01 00 00 00 00 00 00 00 00 0.0
Dark 143 1000 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
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Table S3: Distributions (%) of the unperturbed and RRS simulations of VVD Dark and Light states among
15 clusters.

Cluster
Type Res 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Dark 144 1000 00 0.0 00 00 00 00 00 0.0 00 00 0.0 0.0 00 0.0
Dark 145 1000 00 00 00 0.0 00 00 00 00 00 00 0.0 00 00 0.0
Dark 146 1000 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 147 998 02 00 00 00 00 00 00 00 00 00 00 00 00 0.0
Dark 148 992 08 00 00 00 00 00 00 00 00 00 00 00 00 0.0

Light 0 0.0 00 00 00 02 00 50 61 208 496 00 0.7 145 18 1.2
Light 1 0.0 00 00 00 12 00 452 523 11 03 00 0.0 0.0 00 0.0
Light 2 00 00 00 01 00 0.0 889 109 01 00 00 0.0 00 00 0.0
Light 3 0.0 00 00 01 00 00 99 40 01 00 00 0.0 00 00 0.0
Light 4 00 00 00 9.1 05 00 04 00 00 00 00 00 00 00 0.0
Light 5 0.0 00 00 00 02 00 00 27 194 449 51 239 33 04 0.0
Light 6 0.0 3.5 527 147 166 52 41 12 02 00 18 0.0 0.0 00 0.0
Light 7 0.0 56 798 109 00 25 00 00 00 00 12 0.0 00 00 0.0
Light 8 0.0 00 00 00 01 0.0 415 565 2.0 00 00 0.0 0.0 00 0.0
Light 9 00 00 00 01 00 0.0 93 42 47 07 00 0.0 00 00 0.0
Light 10 0.0 0.0 0.0 0.0 122 0.0 33 459 386 00 0.0 00 00 0.0 0.0
Light 11 00 73 558 0.0 00 350 00 00 00 00 19 00 0.0 0.0 0.0
Light 12 0.0 2.7 298 552 17 00 63 37 07 00 00 00 00 0.0 0.0
Light 13 0.0 00 29 6.2 173 01 299 40 140 40 57 16 11 38 95
Light 14 00 00 05 948 01 00 44 02 00 00 00 00 00 0.0 0.0
Light 15 0.0 00 44 657 91 00 156 34 00 00 1.8 00 00 0.0 0.0
Light 16 00 03 249 48 43 39 222 315 80 0.0 00 00 0.0 0.0 0.0
Light 17 0.0 19.1 46.1 119 22 21 94 51 16 03 22 00 0.0 0.0 0.0
Light 18 0.0 00 00 01 22 00 93 90 385 282 0.0 127 0.0 0.0 0.0
Light 19 0.0 183 452 6.8 22 53 196 05 01 00 1.7 03 00 0.0 0.0
Light 20 0.0 00 01 68 11.9 00 530 173 95 15 0.0 00 00 0.0 0.0
Light 21 00 00 00 38 34 00 140 369 219 180 00 00 20 0.0 0.0
Light 22 00 6.5 46.1 351 27 81 0.7 02 00 00 05 00 0.0 0.0 0.0
Light 23 0.0 00 0.0 00 02 0.0 593 97 128 125 00 03 49 03 0.0
Light 24 0.0 00 00 00 00 00 4.0 187 164 29.0 0.0 3.3 11.3 11.3 6.0
Light 25 0.0 6.1 239 263 11.0 221 14 33 52 00 07 00 00 0.0 0.0
Light 26 0.0 00 00 00 00 00 815 174 10 01 0.0 00 00 0.0 0.0
Light 27 00 36 154 48 16 727 01 00 01 00 16 00 0.0 0.0 0.0
Light 28 0.0 603 222 37 00 01 112 26 00 00 0.0 00 00 0.0 0.0
Light 29 0.0 00 6.0 673 122 00 112 33 00 00 0.0 00 00 0.0 0.0
Light 30 00 28 366 11 02 1.0 461 108 1.2 00 0.0 00 00 0.0 0.0
Light 31 0.0 00 00 40 184 00 6.4 339 364 07 01 00 00 0.0 0.0
Light 32 00 00 00 0.0 414 00 37 78 403 55 00 06 0.8 0.0 0.0
Light 33 0.0 00 00 00 19 0.0 151 219 40.0 188 0.0 0.0 22 0.0 0.0
Light 34 0.0 00 0.0 00 02 0.0 425 565 08 00 0.0 00 00 0.0 0.0
Light 35 0.0 00 47 11.8 06 00 48 73 223 439 00 00 46 0.0 0.0
Light 36 0.0 00 37 35 06 01 8.0 65 00 00 05 00 00 0.0 0.0
Light 37 0.0 00 00 743 87 00 159 10 00 00 00 00 00 0.0 0.0
Light 38 00 00 08 151 58 00 364 400 19 0.0 00 00 0.0 0.0 0.0
Light 39 0.0 0.0 0.0 248 325 00 132 189 91 12 0.0 00 02 0.0 0.0
Light 40 0.0 00 0.0 28 364 00 453 34 58 00 6.1 01 00 0.0 0.0
Light 41 0.0 04 302 12 00 659 00 00 00 00 24 00 00 0.0 0.0
Light 42 0.0 00 0.7 371 55 00 519 49 00 00 00 00 00 0.0 0.0
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Table S3: Distributions (%) of the unperturbed and RRS simulations of VVD Dark and Light states among
15 clusters.

Cluster
Type Res 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Light 43 00 00 00 46.1 9.1 00 345 100 03 0.0 00 00 0.0 0.0 0.0
Light 44 0.0 00 0.2 777 01 00 209 12 00 00 00 00 00 0.0 0.0
Light 45 0.0 6.8 191 28 02 0.0 263 442 07 00 0.0 00 00 0.0 0.0
Light 46 0.0 19 551 74 17 76 37 80 55 18 15 40 14 04 0.0
Light 47 00 00 00 00 00 00 00 00 01 09 00 723 264 03 0.0
Light 48 00 00 00 02 97 00 86 230 531 50 00 04 0.0 0.0 0.0
Light 49 0.0 00 1.6 10.1 181 0.0 125 6.7 23.8 2.0 207 46 00 0.0 0.0
Light 50 03 1.1 271 63 25 352 6.8 185 19 00 03 00 00 0.0 0.0
Light 51 0.0 6.7 248 14.8 139 12 230 53 27 01 50 26 00 01 0.0
Light 52 0.0 314 339 29 00 306 00 00 00 00 12 00 00 0.0 0.0
Light 53 0.0 26.6 496 199 22 02 13 03 00 0.0 00 00 0.0 0.0 0.0
Light 54 07 494 78 174 16 04 168 12 00 00 38 08 0.0 0.0 0.0
Light 55 0.0 03 587 207 02 14 179 0 00 00 0.0 00 00 0.0 0.0
Light 56 0.0 529 253 59 14 01 116 27 00 00 01 00 00 0.0 0.0
Light 57 0.0 00 00 26 14 00 670 143 51 83 00 00 13 0.0 0.0
Light 58 0.0 0.0 0.0 108 19 0.0 586 153 76 58 0.0 00 00 0.0 0.0
Light 59 00 00 34 804 94 00 50 03 02 00 14 00 0.0 0.0 0.0
Light 60 0.0 0.0 0.0 33.8 405 00 9.0 120 46 00 0.0 0.0 00 0.0 0.0
Light 61 0.0 09 143 30 21 332 390 42 02 00 31 00 00 0.0 0.0
Light 62 00 01 75 150 169 3.1 1.0 58 165 207 9.0 12 31 0.1 0.0
Light 63 0.0 125 v9.7r 77 00 00 01 00 00 00 00 00 00 0.0 0.0
Light 64 00 00 00 63 78 00 540 92 220 08 00 00 0.1 0.0 0.0
Light 65 0.0 00 0.0 20 727 00 0.0 24 227 01 00 01 00 0.0 0.0
Light 66 0.0 00 0.0 98 754 00 22 06 89 00 32 00 00 0.0 00
Light 67 0.0 3.2 282 158 1.7 506 05 00 00 00 0.0 00 00 0.0 0.0
Light 68 0.0 00 0.0 148 29.8 00 350 174 07 00 24 00 00 0.0 0.0
Light 69 0.0 00 00 00 57 00 474 458 12 00 0.0 00 00 0.0 0.0
Light 70 00 00 00 0.0 556 00 0.5 125 304 1.0 00 00 0.0 0.0 0.0
Light 71 0.7 269 133 480 0.1 0.1 109 01 00 00 00 00 00 0.0 0.0
Light 72 00 07 54 35 20 13 645 219 07 00 0.0 00 00 0.0 0.0
Light 73 0.0 00 00 00 64 00 0.0 206 673 56 0.0 01 00 0.0 0.0
Light 74 0.0 00 00 00 04 00 00 99 733 126 00 1.0 29 0.0 0.0
Light 75 0.0 13.2 16.6 224 18.2 11.2 33 84 43 12 07 00 0.6 0.0 0.0
Light 76 0.0 319 556 51 00 01 28 44 02 00 00 00 00 0.0 00
Light 77 0.0 00 00 01 03 0.0 404 251 271 70 0.0 0.0 00 0.0 0.0
Light 78 0.0 00 0.0 6.7 280 00 341 298 12 00 02 00 00 0.0 0.0
Light 79 0.0 138 225 83 23 432 86 07 00 00 07 00 00 0.0 0.0
Light 8 00 00 03 79.7¥ 45 00 122 32 01 0.0 00 00 0.0 0.0 0.0
Light 81 0.8 86 166 21.2 68 276 116 54 06 00 0.8 00 00 0.0 0.0
Light 8 00 63 193 08 19 267 184 15 17 40 39 00 138 1.8 0.0
Light 8 00 00 01 61 54 00 633 21.0 34 07 01 00 00 0.0 0.0
Light 8 0.0 00 00 33 22 00 618 11.8 49 19 00 92 49 00 0.0
Light 8 0.0 3.6 115 643 193 00 12 00 00 00 01 00 00 0.0 0.0
Light 8 0.0 1.2 187 304 11.8 03 0.8 21 162 1.7 102 6.6 0.0 0.0 0.0
Light 8 0.0 00 00 04 436 00 89 192 260 14 0.0 05 00 0.0 0.0
Light 8 0.0 00 00 01 02 00 887 11.1 00 00 0.0 00 00 0.0 0.0
Light 89 00 00 00 00 00 00 939 61 00 00 00 00 00 0.0 0.0
Light 90 0.0 243 2v7 103 16 00 177 175 10 00 0.0 0.0 00 0.0 0.0
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Table S3: Distributions (%) of the unperturbed and RRS simulations of VVD Dark and Light states among
15 clusters.

Cluster
Type Res 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Light 91 00 00 04 813 49 00 108 20 04 00 01 00 0.0 0.0 0.0
Light 92 0.0 00 0.1 190 80 0.0 596 128 04 00 0.1 0.0 00 0.0 0.0
Light 93 0.0 00 0.0 0.1 139 0.0 120 61.7 122 01 0.0 0.0 00 0.0 0.0
Light 94 0.0 00 0.0 279 180 0.0 474 62 04 00 0.0 00 00 0.0 0.0
Light 95 0.0 21.5 413 16.1 152 17 09 02 02 00 3.0 00 00 0.0 0.0
Light 96 00 00 6.6 195 158 00 6.1 265 162 76 0.1 08 09 0.0 0.0
Light 97 0.0 00 00 02 29 00 79 174 26 01 0.0 00 00 0.0 0.0
Light 98 0.0 3.0 51.7 142 27 0.1 16.7 108 02 00 05 00 00 0.0 0.0
Light 99 00 04 50 22 19 04 04 32 38 03 8.3 11 00 0.0 0.0
Light 100 0.0 00 20 92 86 00 274 19 443 65 0.0 01 00 0.0 0.0
Light 101 00 00 00 0.1 01 00 892 106 00 0.0 00 00 0.0 0.0 0.0
Light 102 0.1 58 299 169 91 06 96 181 95 05 00 00 0.0 0.0 0.0
Light 103 0.0 00 0.0 47 26 00 85 80 01 00 00 00 00 0.0 0.0
Light 104 0.0 00 00 33 05 00 925 34 03 00 0.0 00 00 0.0 0.0
Light 105 0.0 00 00 95 19 00 413 464 09 00 0.0 00 00 0.0 0.0
Light 106 0.0 00 00 02 02 00 913 79 03 00 00 00 00 0.0 0.0
Light 10v 00 00 00 886 46 00 64 03 00 00 00 00 0.0 0.0 0.0
Light 108 0.0 00 0.0 09 41 0.0 469 383 97 02 00 00 00 0.0 0.0
Light 109 0.0 01 89 140 95 00 22 276 365 1.0 02 00 00 0.0 0.0
Light 110 0.0 00 0.0 31 99 00 87 121 5.9 90 0.0 00 03 0.0 0.0
Light 111 0.0 0.0 0.0 11.2 256 0.0 483 58 30 00 58 01 00 0.0 0.0
Light 112 00 54 554 351 15 00 09 02 00 00 15 00 0.0 0.0 0.0
Light 113 0.0 00 00 02 14 0.0 36.7 609 09 00 00 00 00 0.0 0.0
Light 114 0.0 00 14 203 35 0.0 418 31.7 13 00 0.0 0.0 00 0.0 0.0
Light 115 00 00 0.2 95 11.2 00 7.7 7.7 290 262 13 21 46 0.5 0.0
Light 116 0.0 29 181 126 11.2 182 192 0.7 3.7 0.3 119 1.0 0.0 0.0 0.0
Light 11 00 00 08 91 84 01 6.8 216 150 9.1 83 80 91 3.0 0.7
Light 118 0.0 0.1 17.7 1.1 147 6.2 1.0 106 347 45 93 01 00 0.0 0.0
Light 119 251 670 57 02 00 10 00 00 00 00 11 00 00 0.0 0.0
Light 120 0.0 00 0.0 63.0 263 00 71 19 01 00 1.7 00 00 0.0 0.0
Light 121 0.0 00 07 04 14 00 00 06 24 73 265 388 145 7.0 0.5
Light 122 0.0 0.0 0.0 16.8 157 0.0 383 216 67 08 0.0 0.0 00 0.0 0.0
Light 123 00 00 00 0.0 00 00 570 420 08 0.2 00 00 0.0 0.0 0.0
Light 124 0.0 00 00 00 00 00 935 65 00 00 00 00 00 0.0 0.0
Light 125 0.0 00 0.0 03 06 00 878 11.2 00 00 0.0 00 00 0.0 0.0
Light 126 0.0 00 0.0 00 09 00 346 613 32 00 0.0 00 00 0.0 0.0
Light 12v 0.0 00 04 101 70 00 672 142 08 03 0.0 00 00 0.0 0.0
Light 128 0.0 00 19 200 11.0 00 587 85 00 0.0 00 00 0.0 0.0 0.0
Light 129 0.0 4.1 29.7 221 00 177 264 00 00 00 0.0 0.0 00 0.0 0.0
Light 130 0.0 00 0.0 07 05 0.0 41.7 440 98 33 0.0 00 00 0.0 0.0
Light 131 0.0 198 7.3 47 00 02 00 00 00 00 00 00 00 0.0 0.0
Light 132 0.0 142 106 9.7 85 357 22 70 54 20 25 08 08 06 0.0
Light 133 0.0 00 02 668 39 00 254 36 00 00 00 00 00 0.0 0.0
Light 134 00 00 00 0.7 24 00 125 492 335 1.8 00 00 0.0 0.0 0.0
Light 135 0.0 00 0.0 140 17 00 340 24 16 50 00 00 16 214 182
Light 136 0.0 00 0.0 0.0 00 00 109 20 59 124 0.0 31 371 169 11.6
Light 137 0.0 00 0.1 56.6 357 00 23 00 01 00 52 00 00 0.0 0.0
Light 138 0.0 00 6.2 768 170 00 0.0 00 00 00 0.0 00 00 0.0 0.0
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Table S3: Distributions (%) of the unperturbed and RRS simulations of VVD Dark and Light states among
15 clusters.

Cluster
Type Res 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Light 139 00 00 0.1 26.7 11.0 00 517 86 19 0.0 00 00 0.0 0.0 0.0
Light 140 0.0 00 0.0 6.6 50 0.0 294 454 132 04 0.0 0.0 00 0.0 0.0
Light 141 0.0 109 495 148 31 14 75 99 23 00 06 00 00 0.0 0.0
Light 142 0.0 00 0.0 390 11 00 591 0 00 00 0.0 00 00 0.0 0.0
Light 143 0.0 00 00 93 04 00 807 84 11 00 00 00 00 0.0 0.0
Light 144 00 00 0.1 683 119 00 186 1.1 00 0.0 00 00 0.0 0.0 0.0
Light 145 00 00 00 116 58 00 146 28 194 152 3.0 26.1 1.6 0.0 0.0
Light 146 0.0 0.0 0.0 04 127 00 5.0 435 383 02 0.0 00 00 0.0 0.0
Light 147 0.0 524 459 03 00 13 00 00 00 00 00 00 00 0.0 0.0
Light 148 0.0 00 0.0 00 99 00 47 596 256 02 0.0 00 00 0.0 0.0
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Table S4: Heat maps, histograms of Ca cross-correlation matrices for all residues in VVD from RRS for
both Dark and Light states. Each residue number represents a simulation in which that particular residue
is subjected to rigid body constraints.
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> In the histogram plots, normalized distribution is plotted using 0.2 as bin width.
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Table S4: Heat maps, histograms of Ca cross-correlation matrices for all residues in VVD from RRS for
both Dark and Light states. Each residue number represents a simulation in which that particular residue
is subjected to rigid body constraints.

Heat Map® Histogram”
Residue Dark Light Dark Light

e
g
o
2
°
%
10
e
g
e
12 2.
o
b
1
e
g
o
2
o
%

14

Distribution (5%6)
Distribution (5%6)

15

r £

00
Coreiation

16

Distribution (%)
Distribution (%)

00 05
Comeiation

1 1
120 _ _
100 H H
56 )
S a ° 3 3
17 o 24 24
w0 3 g
20 S S
o 1
S Y o o
PTEE PPy Yo s ot 10 05 1o
I

00 500
Coreiation Coreiation

10
10
100

5o

18 .

—
>

CEPE LSS
I

g

00
Comeiation

z z
g ® o §¢ §¢
19 Tw 2, 2,
a0 3 3
20 8 8
R T T

00 5 00 0
Correiation Correiation

10
10
100

5

20 .

r

CEPE LSS
I

Comeiation Comeiation

00 5 00
Correiation Correiation

z z
g ® o §¢ §¢
21 Y 2, 2,
a0 3 3
20 8 8
TR %5 o %% oo

% In these heat maps, red means positive correlation, blue means negative corr-
elation, white means no correlation.
> In the histogram plots, normalized distribution is plotted using 0.2 as bin width.
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Table S4: Heat maps, histograms of Ca cross-correlation matrices for all residues in VVD from RRS for
both Dark and Light states. Each residue number represents a simulation in which that particular residue
is subjected to rigid body constraints.
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% In these heat maps, red means positive correlation, blue means negative corr-
elation, white means no correlation.
> In the histogram plots, normalized distribution is plotted using 0.2 as bin width.
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Table S4: Heat maps, histograms of Ca cross-correlation matrices for all residues in VVD from RRS for
both Dark and Light states. Each residue number represents a simulation in which that particular residue
is subjected to rigid body constraints.

Heat Map® Histogram”
Residue Dark Dark Light

w0 w0
28 28
z z
§° §°
2 2
) )
%5 T %%
M M
e e
2 2
56 56
34 2.4 24
o ol
s o E o T
Cortetion
W W
28 28
E E
§° §°
2 2
f f ._L
%% T gt OO CR—

36

Distribution (5%6)
Distribution (5%6)

o5

00
orrsation Comeiation

37

Distribution (%)
Distribution (%)

Distribution (%)

Distribution (%)

38

00 08
Comeiation

_s _s
2 2
§¢ §¢
82 82 l‘
9 9
10 00 S 10 1o o500 os 1o
Corelation Corelation
10 10

40

-
?

o5 o5

10
100
w

41 .

2

Distribution (%)
r H
Distribution (%)

o
CPP S PP
@

05

00 00
Correiation Correiation

10

42 .

-

10
120
100

w

43 .

2

r ¢

To by 05

o

00
Correiation

o
AEE IO -

% In these heat maps, red means positive correlation, blue means negative corr-
elation, white means no correlation.
> In the histogram plots, normalized distribution is plotted using 0.2 as bin width.
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Table S4: Heat maps, histograms of Ca cross-correlation matrices for all residues in VVD from RRS for
both Dark and Light states. Each residue number represents a simulation in which that particular residue
is subjected to rigid body constraints.
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% In these heat maps, red means positive correlation, blue means negative corr-
elation, white means no correlation.
> In the histogram plots, normalized distribution is plotted using 0.2 as bin width.
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Table S4: Heat maps, histograms of Ca cross-correlation matrices for all residues in VVD from RRS for
both Dark and Light states. Each residue number represents a simulation in which that particular residue
is subjected to rigid body constraints.
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% In these heat maps, red means positive correlation, blue means negative corr-
elation, white means no correlation.
> In the histogram plots, normalized distribution is plotted using 0.2 as bin width.
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Table S4: Heat maps, histograms of Ca cross-correlation matrices for all residues in VVD from RRS for
both Dark and Light states. Each residue number represents a simulation in which that particular residue
is subjected to rigid body constraints.
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% In these heat maps, red means positive correlation, blue means negative corr-
elation, white means no correlation.
> In the histogram plots, normalized distribution is plotted using 0.2 as bin width.
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Table S4: Heat maps, histograms of Ca cross-correlation matrices for all residues in VVD from RRS for
both Dark and Light states. Each residue number represents a simulation in which that particular residue
is subjected to rigid body constraints.
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% In these heat maps, red means positive correlation, blue means negative corr-
elation, white means no correlation.
> In the histogram plots, normalized distribution is plotted using 0.2 as bin width.
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Table S4: Heat maps, histograms of Ca cross-correlation matrices for all residues in VVD from RRS for
both Dark and Light states. Each residue number represents a simulation in which that particular residue
is subjected to rigid body constraints.
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% In these heat maps, red means positive correlation, blue means negative corr-
elation, white means no correlation.
> In the histogram plots, normalized distribution is plotted using 0.2 as bin width.
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Table S4: Heat maps, histograms of Ca cross-correlation matrices for all residues in VVD from RRS for
both Dark and Light states. Each residue number represents a simulation in which that particular residue
is subjected to rigid body constraints.
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% In these heat maps, red means positive correlation, blue means negative corr-
elation, white means no correlation.
> In the histogram plots, normalized distribution is plotted using 0.2 as bin width.
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Table S4: Heat maps, histograms of Ca cross-correlation matrices for all residues in VVD from RRS for
both Dark and Light states. Each residue number represents a simulation in which that particular residue
is subjected to rigid body constraints.
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% In these heat maps, red means positive correlation, blue means negative corr-
elation, white means no correlation.
> In the histogram plots, normalized distribution is plotted using 0.2 as bin width.
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Table S4: Heat maps, histograms of Ca cross-correlation matrices for all residues in VVD from RRS for
both Dark and Light states. Each residue number represents a simulation in which that particular residue
is subjected to rigid body constraints.
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% In these heat maps, red means positive correlation, blue means negative corr-
elation, white means no correlation.
> In the histogram plots, normalized distribution is plotted using 0.2 as bin width.
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Table S4: Heat maps, histograms of Ca cross-correlation matrices for all residues in VVD from RRS for
both Dark and Light states. Each residue number represents a simulation in which that particular residue
is subjected to rigid body constraints.
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% In these heat maps, red means positive correlation, blue means negative corr-
elation, white means no correlation.
> In the histogram plots, normalized distribution is plotted using 0.2 as bin width.
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Table S4: Heat maps, histograms of Ca cross-correlation matrices for all residues in VVD from RRS for
both Dark and Light states. Each residue number represents a simulation in which that particular residue
is subjected to rigid body constraints.
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# In these heat maps, red means positive correlation, blue means negative corr-
elation, white means no correlation.
® In the histogram plots, normalized distribution is plotted using 0.2 as bin width.
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Table S5: Relative entropies (AS) and differences (AAS) of VVD between Dark and Light states. Entropy of
VVD from unperturbed Dark state simulation is used as the reference value, and listed as zero. The Residue
column represents simulations in which that particular residue is subjected to rigid body constraints. In
Delta (Absolute) column, absolute difference between relative entropies of Dark and Light states are listed.

Residue Dark Light Delta (Absolute)

AS AS AAS

None  0.000 0.215 0.215
1 0.116 0.044 0.072
2 0.109 0.009 0.100
3 -0.052 -0.016 0.036
4 0.020 0.114 0.094
5 0.054 0.140 0.086
6 0.075 0.256 0.181
7 0.069 0.201 0.132
8 0.066 -0.016 0.082
9 0.025 -0.047 0.072
10 0.068 0.160 0.092
11 0.008 0.115 0.107
12 0.125 0.058 0.067
13 0.229 0.337 0.108
14 0.071 0.023 0.048
15 0.135 0.108 0.027
16 0.035 0.242 0.207
17 -0.011 0.162 0.173
18 0.082 0.122 0.040
19 0.006 0.156 0.150
20 0.161 0.175 0.014
21 -0.023 0.198 0.221
22 0.063 0.162 0.099
23 0.092 0.083 0.009
24 0.033 0.289 0.256
25 0.127 0.214 0.087
26 0.151 -0.019 0.170
27 0.205 0.217 0.012
28 0.004 0.027 0.023
29 0.163 0.192 0.029
30 -0.033 0.087 0.120
31 0.173 0.185 0.012
32 0.084 0.105 0.021
33 -0.022 0.128 0.150
34 0.138 0.086 0.052
35 0.045 0.187 0.142
36 0.119 0.058 0.061
37 -0.008 0.141 0.149
38 0.068 0.125 0.057
39 0.139 0.225 0.086
40 0.084 0.099 0.015
41 0.072  0.310 0.238
42 0.115 0.125 0.010
43 -0.042 0.145 0.187
44 0.064 0.083 0.019
45 0.013 0.166 0.153
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Table S5: Relative entropies (AS) and differences (AAS) of VVD between Dark and Light states. Entropy of
VVD from unperturbed Dark state simulation is used as the reference value, and listed as zero. The Residue
column represents simulations in which that particular residue is subjected to rigid body constraints. In
Delta (Absolute) column, absolute difference between relative entropies of Dark and Light states are listed.

Residue Dark Light Delta (Absolute)

AS AS AAS
46 0.124 0.181 0.057
47 0.084 0.062 0.022
48 0.032 0.212 0.180
49 0.078 0.223 0.145
50 0.133 0.156 0.023
51 0.100 0.228 0.128
52 0.070  0.207 0.137
53 0.045 0.205 0.160
54 -0.078 0.139 0.217
55 0.146 0.175 0.029
56 0.044 0.157 0.113
57 -0.076  0.183 0.259
58 0.178 0.173 0.005
59 0.017 0.098 0.081
60 0.006 0.119 0.113
61 0.041 0.287 0.246
62 0.021 0.200 0.179
63 0.068 0.052 0.016
64 0.092 0.116 0.024
65 0.138 0.224 0.086
66 -0.024 0.050 0.074
67 0.058 0.318 0.260
68 0.024 0.242 0.218
69 0.117 0.178 0.061
70 0.163 0.083 0.080
71 0.109 0.062 0.047
72 0.188 0.019 0.169
73 -0.012 0.126 0.138
74 -0.006 0.045 0.051
(0] -0.035 0.281 0.316
76 -0.009 0.163 0.172
7 0.052 0.115 0.063
78 0.087 0.244 0.157
79 0.031 0.168 0.137
80 0.019 0.150 0.131
81 0.012 0.117 0.105
82 -0.017 0.277 0.294
83 -0.101 0.075 0.176
84 0.117 0.141 0.024
85 0.015 0.109 0.094
86 -0.001 0.246 0.247
87 0.012 0.117 0.105
88 0.008 0.056 0.048
89 0.130 0.049 0.081
90 0.136  0.236 0.100
91 0.003 0.111 0.108
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Table S5: Relative entropies (AS) and differences (AAS) of VVD between Dark and Light states. Entropy of
VVD from unperturbed Dark state simulation is used as the reference value, and listed as zero. The Residue
column represents simulations in which that particular residue is subjected to rigid body constraints. In
Delta (Absolute) column, absolute difference between relative entropies of Dark and Light states are listed.

Residue Dark Light Delta (Absolute)

AS AS AAS
92 0.026 0.136 0.110
93 0.015 0.131 0.116
94 0.007 0.158 0.151
95 0.109 0.142 0.033
96 0.146 0.223 0.077
97 0.188 0.087 0.101
98 0.029 0.260 0.231
99 -0.099 0.131 0.230
100 0.045 0.226 0.181
101 -0.064 -0.048 0.016
102 0.077 0.219 0.142
103 0.221 0.045 0.176
104 0.108 0.087 0.021
105 0.036 0.160 0.124
106 0.149 0.067 0.082
107 0.163 0.146 0.017
108 0.053 0.115 0.062
109 0.238 0.195 0.043
110 0.142  0.190 0.048
111 0.068 0.112 0.044
112 0.150 0.157 0.007
113 0.066 0.089 0.023
114 0.169 0.221 0.052
115 0.108 0.208 0.100
116 0.039 0.296 0.257
117 0.110 0.261 0.151
118 0.028 0.261 0.233
119 0.034 0.030 0.004
120 0.190 0.078 0.112
121 0.158 0.307 0.149
122 -0.002 0.079 0.081
123 -0.068 0.031 0.099
124 0.166 -0.059 0.225
125 0.047 0.196 0.149
126 0.026 0.054 0.028
127 0.122 0.131 0.009
128 0.102 0.127 0.025
129 0.006 0.199 0.193
130 0.022 0.227 0.205
131 0.207 0.164 0.043
132 0.040 0.266 0.226
133 0.057 0.092 0.035
134 0.172  0.132 0.040
135 0.033 0.212 0.179
136 0.012 0.274 0.262
137 -0.005 0.126 0.131
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Table S5: Relative entropies (AS) and differences (AAS) of VVD between Dark and Light states. Entropy of
VVD from unperturbed Dark state simulation is used as the reference value, and listed as zero. The Residue
column represents simulations in which that particular residue is subjected to rigid body constraints. In
Delta (Absolute) column, absolute difference between relative entropies of Dark and Light states are listed.

Residue Dark Light Delta (Absolute)

AS AS AAS
138 0.058 0.129 0.071
139 0.085 0.099 0.014
140 0.136 0.135 0.001
141 -0.122 0.202 0.324
142 0.158 0.008 0.150
143 -0.077 0.058 0.135
144 0.091 0.103 0.012
145 0.053 0.195 0.142
146 0.000 0.081 0.081
147 0.061 0.129 0.068
148 -0.012 0.035 0.047
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Table S6: Relative entropies (AS) and differences (AAS) of VVD between Dark and Light states sorted
with ascending order. Each column from Table S5 is sorted separately, therefore with separate residue list.

Rigid Dark Rigid Light  Delta Entropy(Absolute)

# Residue AS Residue AS Residue AAS
1 141 -0.122 124 -0.059 140 0.001
2 83 -0.101 101 -0.048 119 0.004
3 99 -0.099 9 -0.047 58 0.005
4 54 -0.078 26 -0.019 112 0.007
5 143 -0.077 3 -0.016 127 0.009
6 57 -0.076 8 -0.016 23 0.009
7 123 -0.068 142 0.008 42 0.010
8 101 -0.064 2 0.009 144 0.012
9 3 -0.052 72 0.019 31 0.012
10 43 -0.042 14 0.023 27 0.012
11 75 -0.035 28 0.027 20 0.014
12 30 -0.033 119 0.030 139 0.014
13 66 -0.024 123 0.031 40 0.015
14 21 -0.023 148 0.035 63 0.016
15 33 -0.022 1 0.044 101 0.016
16 82 -0.017 103 0.045 107 0.017
17 73 -0.012 74 0.045 44 0.019
18 148 -0.012 89 0.049 104 0.021
19 17 -0.011 66 0.050 32 0.021
20 76 -0.009 63 0.052 47 0.022
21 37 -0.008 126 0.054 50 0.023
22 74 -0.006 88 0.056 28 0.023
23 137 -0.005 12 0.058 113 0.023
24 122 -0.002 36 0.058 64 0.024
25 86 -0.001 143 0.058 84 0.024
26 0 0.000 47 0.062 128 0.025
27 146 0.000 71 0.062 15 0.027
28 91 0.003 106 0.067 126 0.028
29 28 0.004 83 0.075 55 0.029
30 60 0.006 120 0.078 29 0.029
31 19 0.006 122 0.079 95 0.033
32 129 0.006 146 0.081 133 0.035
33 94 0.007 23 0.083 3 0.036
34 88 0.008 70 0.083 134 0.040
35 11 0.008 44 0.083 18 0.040
36 87 0.012 34 0.086 131 0.043
37 136 0.012 30 0.087 109 0.043
38 81 0.012 104 0.087 111 0.044
39 45 0.013 97 0.087 71 0.047
40 93 0.015 113 0.089 148 0.047
41 85 0.015 133 0.092 88 0.048
42 59 0.017 59 0.098 14 0.048
43 80 0.019 139 0.099 110 0.048
44 4 0.020 40 0.099 74 0.051
45 62 0.021 144 0.103 114 0.052
46 130 0.022 32 0.105 34 0.052
47 68 0.024 15 0.108 46 0.057
48 9 0.025 85 0.109 38 0.057
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Table S6: Relative entropies (AS) and differences (AAS) of VVD between Dark and Light states sorted
with ascending order. Each column from Table S5 is sorted separately, therefore with separate residue list.

Rigid Dark Rigid Light  Delta Entropy(Absolute)

# Residue AS Residue AS Residue AAS
49 126 0.026 91 0.111 69 0.061
50 92 0.026 111 0.112 36 0.061
51 118 0.028 4 0.114 108 0.062
52 98 0.029 11 0.115 7 0.063
53 79 0.031 7 0.115 12 0.067
54 48 0.032 108 0.115 147 0.068
55 24 0.033 64 0.116 138 0.071
56 135 0.033 81 0.117 1 0.072
57 119 0.034 87 0.117 9 0.072
58 16 0.035 60 0.119 66 0.074
59 105 0.036 18 0.122 96 0.077
60 116 0.039 42 0.125 70 0.080
61 132 0.040 38 0.125 59 0.081
62 61 0.041 73 0.126 122 0.081
63 56 0.044 137 0.126 89 0.081
64 35 0.045 128 0.127 146 0.081
65 53 0.045 33 0.128 106 0.082
66 100 0.045 138 0.129 8 0.082
67 125 0.047 147 0.129 5 0.086
68 77 0.052 99 0.131 39 0.086
69 108 0.053 127 0.131 65 0.086
70 145 0.053 93 0.131 25 0.087
71 5 0.054 134 0.132 10 0.092
72 133 0.057 140 0.135 4 0.094
73 67 0.058 92 0.136 85 0.094
74 138 0.058 54 0.139 123 0.099
75 147 0.061 5 0.140 22 0.099
76 22 0.063 84 0.141 2 0.100
7 44 0.064 37 0.141 90 0.100
78 113 0.066 95 0.142 115 0.100
79 8 0.066 43 0.145 97 0.101
80 111 0.068 107 0.146 81 0.105
81 38 0.068 80 0.150 87 0.105
82 10 0.068 19 0.156 11 0.107
83 63 0.068 50 0.156 91 0.108
84 7 0.069 56 0.157 13 0.108
85 52 0.070 112 0.157 92 0.110
86 14 0.071 94 0.158 120 0.112
87 41 0.072 105 0.160 60 0.113
88 6 0.075 10 0.160 56 0.113
89 102 0.077 17 0.162 93 0.116
90 49 0.078 22 0.162 30 0.120
91 18 0.082 76 0.163 105 0.124
92 32 0.084 131 0.164 51 0.128
93 40 0.084 45 0.166 80 0.131
94 47 0.084 79 0.168 137 0.131
95 139 0.085 58 0.173 7 0.132
96 78 0.087 20 0.175 143 0.135
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Table S6: Relative entropies (AS) and differences (AAS) of VVD between Dark and Light states sorted
with ascending order. Each column from Table S5 is sorted separately, therefore with separate residue list.

Rigid Dark Rigid Light  Delta Entropy(Absolute)

# Residue AS Residue AS Residue AAS
97 144 0.091 55 0.175 52 0.137
98 64 0.092 69 0.178 79 0.137
99 23 0.092 46 0.181 73 0.138
100 51 0.100 57 0.183 102 0.142
101 128 0.102 31 0.185 35 0.142
102 115 0.108 35 0.187 145 0.142
103 104 0.108 110 0.190 49 0.145
104 71 0.109 29 0.192 121 0.149
105 2 0.109 145 0.195 37 0.149
106 95 0.109 109 0.195 125 0.149
107 117 0.110 125 0.196 19 0.150
108 42 0.115 21 0.198 142 0.150
109 1 0.116 129 0.199 33 0.150
110 69 0.117 62 0.200 94 0.151
111 84 0.117 7 0.201 117 0.151
112 36 0.119 141 0.202 45 0.153
113 127 0.122 53 0.205 78 0.157
114 46 0.124 52 0.207 53 0.160
115 12 0.125 115 0.208 72 0.169
116 25 0.127 48 0.212 26 0.170
117 89 0.130 135 0.212 76 0.172
118 50 0.133 25 0.214 17 0.173
119 15 0.135 0 0.215 83 0.176
120 140 0.136 27 0.217 103 0.176
121 90 0.136 102 0.219 62 0.179
122 34 0.138 114 0.221 135 0.179
123 65 0.138 96 0.223 48 0.180
124 39 0.139 49 0.223 100 0.181
125 110 0.142 65 0.224 6 0.181
126 96 0.146 39 0.225 43 0.187
127 55 0.146 100 0.226 129 0.193
128 106 0.149 130 0.227 130 0.205
129 112 0.150 51 0.228 16 0.207
130 26 0.151 90 0.236 0 0.215
131 142 0.158 16 0.242 54 0.217
132 121 0.158 68 0.242 68 0.218
133 20 0.161 78 0.244 21 0.221
134 107 0.163 86 0.246 124 0.225
135 70 0.163 6 0.256 132 0.226
136 29 0.163 98 0.260 99 0.230
137 124 0.166 117 0.261 98 0.231
138 114 0.169 118 0.261 118 0.233
139 134 0.172 132 0.266 41 0.238
140 31 0.173 136 0.274 61 0.246
141 58 0.178 82 0.277 86 0.247
142 72 0.188 75 0.281 24 0.256
143 97 0.188 61 0.287 116 0.257
144 120 0.190 24 0.289 57 0.259
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Table S6: Relative entropies (AS) and differences (AAS) of VVD between Dark and Light states sorted
with ascending order. Each column from Table S5 is sorted separately, therefore with separate residue list.

Rigid Dark Rigid Light  Delta Entropy(Absolute)
# Residue AS Residue AS Residue AAS
145 27 0.205 116 0.296 67 0.260
146 131 0.207 121 0.307 136 0.262
147 103 0.221 41 0.310 82 0.294
148 13 0.229 67 0.318 75 0.316
149 109 0.238 13 0.337 141 0.324
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Table S7: Projections of all simulations onto the PC1 mode generated from principal component analysis
(PCA) of the unperturbed Light state simulation with optimized Dark state structure as reference. )

Residue Distribution Residue Distribution
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Table S7: Projections of all simulations onto the PC1 mode generated from principal component analysis
(PCA) of the unperturbed Light state simulation with optimized Dark state structure as reference.

Residue Distribution Residue Distribution
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Table S7: Projections of all simulations onto the PC1 mode generated from principal component analysis
(PCA) of the unperturbed Light state simulation with optimized Dark state structure as reference.
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Residue Distribution
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Table S7: Projections of all simulations onto the PC1 mode generated from principal component analysis
(PCA) of the unperturbed Light state simulation with optimized Dark state structure as reference.

Residue Distribution Residue Distribution
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Table S7: Projections of all simulations onto the PC1 mode generated from principal component analysis
(PCA) of the unperturbed Light state simulation with optimized Dark state structure as reference.

Residue Distribution Residue Distribution
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Table S7: Projections of all simulations onto the PC1 mode generated from principal component analysis
(PCA) of the unperturbed Light state simulation with optimized Dark state structure as reference.

Residue Distribution Residue Distribution
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Table S7: Projections of all simulations onto the PC1 mode generated from principal component analysis
(PCA) of the unperturbed Light state simulation with optimized Dark state structure as reference.

Residue Distribution

Residue Distribution
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Table S7: Projections of all simulations onto the PC1 mode generated from principal component analysis
(PCA) of the unperturbed Light state simulation with optimized Dark state structure as reference.

Residue Distribution Residue Distribution
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Table S7: Projections of all simulations onto the PC1 mode generated from principal component analysis
(PCA) of the unperturbed Light state simulation with optimized Dark state structure as reference.

Residue Distribution Residue Distribution
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Table S7: Projections of all simulations onto the PC1 mode generated from principal component analysis
(PCA) of the unperturbed Light state simulation with optimized Dark state structure as reference.

Residue Distribution
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