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Optimized Cartesian coordinates (A)

DFT method

All DFT calculations were carried out with the ADF program
system®®, using the B3LYP3%%® exchange-correlation functional
(20% Hartree-Fock exchange) and the all-electron Slater-type
TZ2P basis sets. The calculations were allowed to break spin
symmetry, wherever relevant. Different electronic
configurations were studied via a C; symmetry constraint and
manually specifying electron occupancies for each irreducible
representation.

{CuNO}!° - L2, End-on, M, = 0 (BS)

Cu -0.600699000 0.989951000 0.000000000
B -0.821163000 -2.102475000 0.000000000
C 0.692489000 -1.561710000 0.000000000
C 1.983791000 -2.245301000 0.000000000
C 2.350546000 -0.149358000 0.000000000
C 3.076253000 1.149238000 0.000000000
C 4.615915000 1.169977000 0.000000000
C -1.542889000 -1.473127000 1.310397000
C -1.542889000 -1.473127000 -1.310397000
C -2.236591000 -2.048056000 2.340585000
C -2.236591000 -2.048056000 -2.340585000
C -2.266757000 0.144533000 2.607371000
C -2.266757000 0.144533000 -2.607371000
H 2.150803000 -3.312017000 0.000000000
H 2.755275000 1.739516000 0.864115000
H 2.755275000 1.739516000 -0.864115000
H 4.619562000 -0.749730000 0.000000000
H -0.858799000 -3.310267000 0.000000000
H -2.454570000 -3.077754000 2.560773000
H -2.454570000 -3.077754000 -2.560773000
H -2.479476000 1.110703000 3.033701000
H -2.479476000 1.110703000 -3.033701000
H -3.233923000 -1.112930000 3.989198000
H -3.233923000 -1.112930000 -3.989198000
N 0.997232000 -0.244563000 0.000000000
N 2.973242000 -1.364635000 0.000000000
N -1.403127000 2.759408000 0.000000000
N -1.576645000 -0.090739000 1.513752000
N -1.576645000 -0.090739000 -1.513752000
N -2.690511000 -1.019728000 3.147855000
N -2.690511000 -1.019728000 -3.147855000
0 5.191640000 2.225990000 0.000000000
0 5.263107000 0.004165000 0.000000000
0 -0.230501000 3.038245000 0.000000000



{CuNO}!° - L2, Side-on, M, = 0 (BS)
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{CuNO}!! - L2, Side-on, 2A”
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C -2.222285000 -2.
C -2.222285000 -2.
C -2.239740000 0.
C -2.239740000 0.
H 2.185455000 -3
H 2.849566000 1.
H 2.849566000 1.
H 3.971605000 -1.
H -0.856489000 -3.
H -2.429627000 -3.
H -2.429627000 -3.
H -2.437741000 1.
H -2.437741000 1.
H -3.166827000 -1.
H -3.166827000 -1.
N 1.009277000 -0.
N 2.927697000 -1
N -1.482959000 2.
N -1.579365000 -0.
N -1.579365000 -0.
N -2.657219000 -1.
N -2.657219000 -1.
0 5.204332000 -0.
0 5.285085000 2
0 -0.318613000 3.

{CuNO}!! - L2, End-on, 2A”
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H 1.317776000 -3
H 2.346554000 1.
H 2.346554000 1.
H 2.794761000 -2.
H 2.794761000 -2.
H 3.283012000 -0.
H 3.283012000 -0.
H -1.698430000 -3.
H -2.981267000 1.
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H -2.981267000 1.
H -3.721205000 -1.
N 0.863195000 2.
N 1.665943000 0.
N 1.665943000 0.
N 2.789603000 -0.
N 2.789603000 -0.
N -0.905736000 -0.
N -2.683061000 -1.
¢} 1.491074000 3.
0 -5.093450000 -0.
0 -5.443121000 1.

{CuNO}!! - L2, End-on, 2A’

Cu -0.757371000 0.
B -0.835451000 -2.
C 0.687356000 -1.
C 1.901490000 -2
C 2.275071000 -0.
C 3.059727000 1
C 4.634896000 1.
C -1.587527000 -1.
C -1.587527000 -1.
C -2.188390000 -2.
C -2.188390000 -2.
C -2.285090000 0.
C -2.285090000 0.
H 2.140595000 -3
H 2.783372000 1.
H 2.783372000 1.
H 3.919168000 -1.
H -0.883168000 -3.
H -2.332269000 -3.
H -2.332269000 -3.
H -2.500170000 1.
H -2.500170000 1.
H -3.087444000 -1.
H -3.087444000 -1.
N 0.952802000 -0.
N 2.878606000 -1
N -0.703005000 2.
N -1.673219000 -0.
N -1.673219000 -0.
N -2.624642000 -1.
N -2.624642000 -1.
O 5.153956000 -0.
0 5.212708000 2
O -0.098505000 3.
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SUPPLEMENTARY DATA
Movie S1: MSOX movie at 190K movie constructed from 75

structures serially obtained from one crystal.

1.07 A 0.24 MGy

Movie S2: MSOX movie at room temperature constructed from 10

structures serially obtained from one crystal.

0.05 MGy 1.41 A



Table S1. MSOX series of nitrite-soaked AcNiR at 170 K

Structure dsly ds27 ds3;79 ds4,7o ds5,70
Cell axis (A) 95.3 95.4 95.4 95.4 95.4
Resolution (A) 42.6-1.15 42.6-1.08 42.6-1.10 42.6-1.14 42.6-1.15
Unique reflections 101516 122039 115774 104229 101537
Redundancy 51(5.1) 4.8 (3.5) 49 (4.2) 5.0 (5.0) 5.1(5.1)
Rpim (%) 4.1(31.1) 3.8(36.3) 3.7(33.2) 3.6 (29.5) 3.8 (32.5)
I/o(1) 93(2.2) 8.5(1.7) 8.5(1.9) 9.1(2.2) 8.6 (2.0)
Completeness (%) 99.5 (100) 99.2 (97.2) 99.4 (98.7) 99.5 (100) 99.5 (100)
Wilson B-factor (A2) 7.0 6.3 7.4 7.3 8.6
Refinement
Ryvork/Riree (%0) 11.9/15.5 12.4/15.0 12.3/15.5 12.2/15.6 12.3/16.5
RMSD Bond Length (A) 0.02 0.02 0.02 0.02 0.02
RMDS Bond Angle (°) 2.1 2.4 2.5 2.5 2.5
ML Based ESU (A)

10.3 10.2 10.9 11.0 11.8
Av Protein B-factor (A2)

26.6 24.5 30.5 28.0 31.2
Av Water B-factor (A?)
Ramachandran (%)
Favoured Regions 97.6 96.7 97.2 97.6 97.6
PDB Code 6Z2U6 6ZUB 6ZUD 6ZUA 6ZUT




Table S2: Distances, bond angles and occupancies for key
residues in the catalytic pocket.

Residues/

Datal Data2 Data3 Data4 Data5
ligands
Asp98
Proximal

0.54 0.51 0.67 0.73 0.82
Occupancy

1.25(8) 1.25(4) 1.25(3) 1.25(4) 1.25(3)
Cy-03; (A)

1.26(5) 1.27(4) 1.28(3) 1.28(4) 1.30(3)
Cy-03, (A)
Gate keeper

0.46 0.49 0.33 0.27 0.18
Occupancy

1.24(5) 1.24(4) 1.25(7) 1.25(9) 1.25(11)
Ccy-05, (A)

1.27(5) 1.27(4) 1.26(7) 1.26(9) 1.26(12)
Cy-05, (A)
His255
Part 1

1.0 0.79 0.63
Occupancy

107 (2) 107 (2) 106 (4) 107 (4)
Ce;-Ne,-Cd, (°)

110 (2) 111 (2) 114 (6) 112 (5)
Cy -Nb&;-Ce;
()
Part 2

0.21 0.37 1.00

Occupancy

- - 109 (10) 108 (7) 107 (3)
c€1—N€2—C62 (D)

- - 110(10) 110(10) 111 (3)
Cy -Nb&;-Ce;
()




NO,

0.75 0.68 0.55 0.40
Occupancy
17-19-15 17-20-20 18-20-18 20-19-20
Bo1-By-Bo, (A?)
1.23(4) 1.24(5) 1.23(6) 1.24(9)
N-0; (A)
1.23(4) 1.24(5) 1.24 (7) 1.25(16)
N-0, (A)
130 (4) 138(5) 139 (o) 140(10)
0,-N-0, (°)
NO
0.30 0.35
Occupancy
21-20 22-22
B o-By (A?)
- - 1.16(20) 1.15(20)
N-0 (A)
W1l
0.32 0.45 0.30 0.45
Occupancy
13.1 14.0 9.05 10.40
B factor (A?)




