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Report:

We have successfully managed to crystallise the mutant enzyme H369A in the space group P4,2,2 with cell
dimensions a=b=94.74, c=159.9A. A dataset to 2.8A was collected on ID14-2 (see table 1), and attempts
made to solve the structure by molecular replacement using the reduced, wild-type structure as starting model
(Nurizzo e al. 1998). This allowed only the d;-heme domain to be placed, while the c—hemc domain could
not be located.

|
A MAD experiment was then performed on BM14, exploiting the heme Fe iron anomalous absorption. This
low resolution dataset (3.8A) enabled the d;-heme Fe ion to be located, from which experimental phases
could be calculated. After improvement by solvent flattening, these phases were combined with the
calculated phases from the molecular replacement solution, and extended to higher resolution. After iterative
rounds of model building and refinement by CNS, the c-heme Fe ion was located using difference Fourier
maps. The observed phases were recalculated, the improved map quality then enabled most of the c-heme
domain to be constructed.

The refined crystal structure shows that the c-heme domain, whilst preserving its classical c-type cytochrome
fold, has undergone a 60° rigid-body rotation about an axis parallel to the pseudo 8-fold axis of the p-
propellor, and passing through residue Gln 115 (figure 1). Even though the distance between the Fe ions of
the ¢ and dj-heme is remains 21A, the edge-to-edge distance between the two hemes has increased by SA. A
significant change has also taken place in the ligation of the c-heme Fe ion, where the H369A mutant enzyme
has lost the Met88 distal ligand. Furthermore the distal side of the d; heme pocket appears to have undergone
structural re-arrangement, with the Tyr 10 having been retracted from the expected reduced conformation.



Figure 1. Top (A) and side (B) view of the ¢-heme domain of the mutant structure H369A (green),
compared with the wild-type (red). The d1-heme domain is coloured in grey.

Table 1 Structural Statistics
Data Collection
f max f ain remote high resolution
Beamline BM14 ID14-EH2
Space group P41212
A 1.7389 1.7401 0.9918 0.9326
Resolution (A) 39 39 39 2.8
Reym (%) 17372) 9.2 (49.9) 7.4 (40.0) 3.8(36.0)
Revom (%) 6.8(24.8) 55(4.7) 57(296) . -
Vo 62(12) 4.7(0.8) 74(1.6) 13121
Completeness 95.3(96.1) 96.1 (96.2) 96.9(97.5) 97.7 (99.8)
Anomalous completeness 79.0 (94.6) 98.7(96.5) . 98.3(91.3) -
Redundancy 29 42 . 32 46
Refinement Statistics
Resolution (A) 20-2.8 Mean B fact. (A?) : main/side/solvent
(Val22-Prol14) : 139.89/128.57/51.92
(GIn115-Tyr 543) : 76.30/81.20/51.92
Total reflections 6816 Rmsd B fact. : main/side 5.5/7.6
Total atoms/AU (protein/water) 4110/130 Rmsd bonds (A) 0.013
Ruox/Riree (%) ' 21.9/28.5 Rmsd angles,dihedrals,impropers (°) 2.2/25.4/2.08
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