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Supplementary Results 

Space group determination and oligomerization of APH(2”)-Ia 

Initial indications from the native APH(2”)-Ia diffraction images suggested that space group was 

either C222 or C2221 with cell dimensions a = 110.02 Å, b = 144.21 Å and c = 95.70 Å. However, 

during data processing with XDS (Kabsch, 2010), analysis of the symmetry-related intensities gave 

redundancy-independent R-factors (Rmeas) (Diederichs & Karplus, 1997) of 48.3% for this C-

centered orthorhombic cell, and a significantly lower value (4.9%) for a primitive monoclinic cell 

with unit cell dimensions a = 90.68 Å, b = 95.70 Å, c = 91.15 Å, β = 104.9°. Systematic absences 

showed the presence of a two-fold screw axis, indicating that the crystal belonged to space group 

P21, and a Mathews coefficient (Matthews, 1968) of 2.53 Å
3
/Da (51.5% solvent) indicated that 

there were four molecules in the asymmetric unit. Calculation of a self-rotation function using 

POLARRFN from the CCP4 suite (Winn et al., 2011) also reveals the presence of this 

orthorhombic pseudosymmetry. 

 

The four molecules in the asymmetric unit are related by two orthogonal two-fold axes, each 

lying roughly parallel to the diagonals of the ab-plane. One of the non-crystallographic two-fold 

axes relates two pairs of monomers, monomer A with monomer D, and monomer B with 

monomer C (Figure S2), with approximately 900 Å
2
 of surface area per monomer buried upon 

formation. The second two-fold axis then maps the AD dimer onto the BC dimer to generate a 

dimer of dimers, burying approximately 2400 Å
2
 of surface area per dimer. The two dimers are 

offset from one another by about 22 Å along a vector almost parallel with the c* axis. 

 



 

Figure S1: Stereoview of the experimental 2Fo-Fc electron density (contoured at 2.8 σ) in the 

nucleotide binding site prior to structure refinement. The final model for the enzyme is shown in 

cartoon representation (green), and the GDP from the final refinement model is shown as yellow 

ball-and-stick. The two lobes of density adjacent to the diphosphate moiety represents the two 

magnesium ions which are also shown from the final model. 

 

 
 

Figure S2: Oligomeric structure of APH(2”)-Ia. The four independent molecules in the P21 

asymmetric unit, shown as a dimer of dimers.  The upper dimer (A, green and D, yellow) is 

related to the lower dimer (B, blue and C, red, shown in a transparent molecule surface) by a 

non-crystallographic dyad. 

 



 

Figure S3: Comparison of APH(2”)-Ia with other APH(2”) enzymes. Stereoviews of the 

superpositions of (a) APH(2”)-Ia (green) and APH(2”)-IIa (magenta). (b) APH(2”)-Ia (green) 



and APH(2”)-IIIa (cyan). (c) APH(2”)-Ia (green) and APH(2”)-IVa (salmon). The same color 

scheme for the APH(2”) enzymes will be used throughout. 

 

 

Table S1 

The rms differences between APH(2”)-Ia and the other three APH(2”) enzymes 

Numbers in parentheses indicate the number of matching Cα atoms. The rmsds are given in Å. 

 APH(2”)-IIa APH(2”)-IIIa APH(2”)-IVa 

Sequence identity (%) 30.1 23.9 29.3 

All
†
 2.1 (268) 3.0 (270) 1.9 (273) 

N-domain 1.2 (67) 0.8 (63) 1.0 (62) 

Core sub-domain 1.0 (88) 1.0 (72) 1.0 (98) 

Helical sub-domain
‡
 

 A6/A7 

 A10/A11 

2.1 (77) 

1.9 (35) 

1.1 (42) 

2.0 (64) 

1.2 (27) 

1.7 (37) 

1.6 (74) 

1.5 (33) 

0.9 (41) 

N+core+helical
§
 1.9 (232) 2.8 (199) 1.7 (234) 

†
 Calculated using the SSM algorithm (Krissinel & Henrick, 2004) implemented in COOT 

(Emsley & Cowtan, 2004). 

‡
 The first number refers to all four helices superimposed as a rigid body. 

§
 Calculated with LSQKAB from the CCP4 suite (Winn et al., 2011) with the same residue 

matches used for the individual N-domain, core and helical sub-domain superpositions. 
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