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Table S1. Topological properties at the CPs of all the interactions between the protein and FAD ligand. di, is the distance between the two
atoms and dcp and dycp are the distances from the atoms to the critical point, p(rp) is the electron density and V(1) is the Laplacian at the bond
CP, A1, A, and A; are the Hessian eigenvalues and ¢ is the bond ellipticity. G, V¥ and EF are the kinetic, potential and total electronic energies
(Abramov, 1997) at critical point, respectively; D is the dissociation energy. The strongest hydrogen bonds (De > 20 kJ/mol) are highlighted in
bold.

Residue Protein  FAD | din  dicp dace | p(r)  V2p(r) | A A3 A3 e | G v E® De
#  Atom Atom (A) (eA) (eAD) (A7) (kJ /mol/ bohr?) | (kJ/mol)

19 HA3  OS5B 2.6567 1.1261 1.5468 0.0429 0.53 -0.15 -0.09 0.77 041 112 -184 -7.1 9.2
114 HA3  OSB 2927 1274 1.6536 0.0219 030 -0.07 -0.06 0.42 020 6.0 -98 -3.9 4.9
20 HD1  O%' 2.6016 1.1019 1.5007 0.0472 059 -0.16 -0.16 0.9 0.00 12.6 -20.7 -8.1 10.4
289 HA 04B 24995 1.0457 1.4548 0.0582 0.73 -0.22 -0.21 1.17 0.04 159 -263 -10.3 13.2
17 CA 04B 3.3475 1.7875 1.5645 0.0316 0.56 -0.10 -0.04 0.70 0.56 11.1 -19.2 -8.1 9.6
20 HE1 o4 2.7406 1.1749 1.5671 0.0330 0.56 -0.11 -0.07 0.74 032 11.2 -19.3 -8.0 9.6
122 H 04 2.1005 0.8261 1.2756 0.1419 1.36 -0.68 -0.67 2.71 0.02 36.8 -59.7 -23.0 29.9
122 HB2  O4 2.5469 1.0784 1.4688 0.0528 0.83 -0.17 -0.13 1.13 025 174 -29.7 -12.3 14.8
114 HA2 O3B 2.3377 0.9663 1.3735 0.0818 1.33 -032 -0.25 1.9 0.20 289 -50.0 -21.0 25.0
111 0 O3B 2.9943 1.504 1.4906 0.0402 0.70 -0.11  -0.11 0.92 0.03 142 -245 -10.3 12.2

111 H O3B 2.8356 1.2482 1.5915 0.0312 037 -0.09 -0.09 0.55 003 7.7 -12.3 -4.7 6.2
486 HG2  O3' 2.5254 1.0685 1.4572 0.0542 083 -02 -0.16 1.19 022 17,5 -29.7 -12.2 14.9
475 H O2pP 1.9967 0.7717 1.2257 0.1777 1.51 -0.91 -0.9 331 0.01 45.0 -72.7 -27.7 36.3

474 HB2  O2P 2.3726 0.9716 1.4013 0.0849 098 -033 -0.28 1.58 0.15 229 -376 -14.7 18.8
290 HA2  O2P 2.634 1.1231 1.5119 0.0442 0.50 -0.16 -0.15 0.81 0.05 10.8 -17.3 -6.5 8.7
490 HD13 O2P 3.1559 1.4054 1.7625 0.0167 0.19 -0.04 -0.03 0.26 0.21 3.8 -6.0 -2.2 3.0
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249 HA  NIA 2.72 1.1258 1.6007 0.0436 0.52 -0.15 -0.09 076 038 11.1 -180  -6.9 9.0
16 HG23 NIA  3.1157 1.594 1.8103 0.0216 034 -0.04 -0.03 041 012 6.7 -11.3 -4.6 5.7
447HD2 N10 29061 1.2106 1.7077 0.0319 0.48 -0.06 -0.04 058 033 9.7 -16.3 -6.6 8.2
486 HD2 NI 2.6333 1.0812 1.555 0.0506 0.6 -0.16 -0.15 092 0.08 13.1 -21.2 -81 106
19N H4B 29116 1.7231 1.2054 0.0342 041 -0.08 -0.08 057 004 86 -13.8  -53 6.9
490 HD13 H5'1  2.3894 1.2756 1.1344 0.0338 056 -0.1 -0.09 075 013 113 -19.3 -8.0 9.6
18 H H4B  2.1199 1.0714 1.0519 0.0593 0.48 -025 -023 0.96 0.1 11.5 -17.3 -5.8 8.7
487 HB3  H2' 2.5571 1.2858 1.2747 0.0266 021 -0.09 -0.09 039 007 45 -65 -2.0 3.3
486 HG2  HI'l  2.5145 1.3263 12122 0.0256 034 -0.07 -0.06 048 016 69 -11.3 -4.4 5.6
446 CE2  HM72 2.8035 1.6823 1.1242 0.042 0.45 -0.11 -0.07 0.64 04 98 -154  -57 7.7
11I9HA  C6 2.7208 1.1066 1.6152 0.0491 0.52 -0.14 -0.09 0.75 032 11.5 -18.2 -6.7 9.1
41 HB3 C2A  3.0248 1.2827 1.7496 0.0252 029 -0.05 -0.04 037 013 59 -94  -35 4.7
446 HB3  C9 2912 1.1567 1.8171 0.0451 044 -0.12 -0.06 062 052 9.8 -15.2 -5.4 7.6
110 NHI  C8A  3.4899 1.6851 1.8464 0.0244 041 -0.06 -0.04 05 032 81 -13.8  -57 6.9
41 SD C5A  3.4467 1.8086 1.6557 0.0487 0.5 -0.08 -0.07 0.64 0.5 11.1 -175 -6.4 8.7

Residue Protein FAD dy  diep  daer| p(n) V)| A A A3 el Gep  Ver Ecp De
# Atom  Atom (A) (A7)  (eAD) (eA™) (kJ/ mol/ bohr3) | (kJ/mol)




Table S2

44 . 477-12.721
12.667-10.195
10.194-8.
8.201-6.
6.596-5.
5.312-4.
4_275-3.
3.441-2.
2.769-2.
2.228-1.
1.793-1.
1.443-1.
1.161-0.
0.935-0.

204
603
313
276
441
769
228
793
443
161
935
740

.74

96
196
376
703

1376
2664
5177
9888
19032
36330
69189

15
17
39
69
137
270
571
958
1907
3649

133428 7163
163390 8585



Table S3 |

| Resolution Comple- No. Refl. R-factors
| range teness work test work @ test

44 5578 - 2.3007 0.98 18679 1022 O 0
2.3007 - 1.8261 1.00 18802 959 O 0
1.8261 - 1.5953 1.00 18742 978 O 0
1.5953 - 1.4494 1.00 18747 976 O 0
1.4494 - 1.3455 0.99 18589 957 O 0
1.3455 - 1.2662 0.99 18520 1035 O 0
1.2662 - 1.2028 0.99 18524 938 O 0
1.2028 - 1.1504 1.00 18654 1023 O 0
1.1504 - 1.1061 1.00 18710 991 O 0
1.1061 - 1.0679 1.00 18667 1004 O 0
1.0679 - 1.0346 1.00 18697 984 O 0
1.0346 - 1.0050 1.00 18685 984 O 0
1.0050 - 0.9785 1.00 18684 1018 O 0
0.9785 - 0.9546 1.00 18606 1024 O 0
0.9546 - 0.9329 1.00 18639 1005 0.1397 0.1485
0.9329 - 0.9131 1.00 18686 982 O 0
0.9131 - 0.8948 1.00 18731 931 O 0
0.8948 - 0.8779 0.99 18506 962 O 0
0.8779 - 0.8623 0.99 18519 953 O 0
0.8623 - 0.8476 0.94 17474 974 O 0
0.8476 - 0.8340 0.85 15803 827 O 0
0.8340 - 0.8211 0.75 14005 701 O 0
0.8211 - 0.8091 0.61 11235 626 O 0
0.8091 - 0.7977 0.47 8758 513 0 0
0.7977 - 0.7869 0.36 6695 360 O 0
0.7869 - 0.7767 0.27 5036 252 0 0
0.7767 - 0.7669 0.15 2841 140 O 0
0.7669 - 0.7577 0.14 2650 132 O 0
0.7577 - 0.7489 0.12 2162 96 O 0
0.7489 - 0.7405 0.05 892 44 0 0
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Figure S1: Stereo view (wall

showing protein residues

eyes)
forming intermolecular interactions
with the FAD cofactor. The
interactions are shown in the form
of (3, -1) critical points and bond
paths (green lines). All the
interacting protein residues are
shown as bond lines whereas the
cofactor is highlighted in ball and

stick model





