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Table S1 – Full Data Collection and Refinement Statistics for Structures 1-7 

Structure 1 2 3 4 5 6 7 

Cell dimensions 
       

a, b, c (Å) 
42.9, 42.9, 

39.5 
44.3, 44.3, 

27.5 
42.9, 42.9, 

38.4 
44.1, 44.1, 

27.4 
43.1, 43.1, 

39.4 
44.1, 44.1, 

27.4 
43.1, 43.1, 

39.3 

Resolution (Å) 
29.09-1.50 
(1.54-1.50) 

31.32-1.18 
(1.21-1.18) 

30.39-1.60 
(1.64-1.60) 

31.25-1.41 
(1.45-1.41) 

30.48-1.80 
(1.85-1.80) 

27.49-1.45 
(1.19-1.45) 

30.5-2.07 
(2.12-2.07) 

Rmerge 
0.039 

(0.634) 
0.038 

(0.689) 
0.035 

(0.663) 
0.051 

(0.678) 
0.049 

(0.799) 
0.064 

(0.735) 
0.065 

(0.801) 

Rpim 
0.020 

(0.276) 
0.020 

(0.321) 
0.019 

(0.279) 
0.025 

(0.308) 
0.027 

(0.393) 
0.033 

(0.350) 
0.035 

(0.367) 

I/σI 20.5 (2.6) 23.9 (2.7) 23.8 (2.7) 19.6 (2.6) 18.9 (2.1) 16.3 (2.6) 17.1 (2.6) 

Multiplicity 7.0 (6.7) 6.5 (6.0) 7.0 (7.1) 6.5 (6.2) 6.0 (5.9) 6.1 (6.4) 5.8 (6.5) 

Completeness (%) 89.4 (93.2) 95.5 (97.3) 88.6 (91.3) 94.8 (94.9) 99.9 (100) 99.9 (100) 99.8 (100) 

Relative Humidity (%) 97 74 97 74 97 74 97 

Structural Form Hydrated Dehydrated Hydrated Dehydrated Hydrated Dehydrated Hydrated 

Unit Cell Volume 
(Å3) 

72696 53968 72512 53287 73189 53287 73004 

        

Refinement 
       

No. Reflections 5301 8525 4341 4994 3575 4913 2376 

Rwork/Rfree 0.13/0.15 0.08/0.11 0.14/0.17 0.13/0.16 0.14/0.18 0.13/0.15 0.15/0.19 

No. Atoms 
       

DNA 202 315 202 202 202 202 202 

Complex 51 73 51 51 51 51 51 

Chloride 0 1 0 1 0 1 0 

Barium cation 1 1 1 1 1 1 1 

Water 37 43 32 37 28 31 17 

Average B factors 
       

DNA 29.20 20.02 29.63 20.18 32.59 20.85 39.91 

Complex 24.02 14.19 25.13 16.51 26.72 16.51 31.74 

Chloride NA 13.24 NA 15.45 NA 17.12 NA 

Barium cation 24.12 12.24 24.85 16.56 27.61 15.69 34.40 

Water 45.14 37.17 42.04 33.03 41.25 31.55 42.80 

rmsd 
       

Bond lengths (°) 0.015 0.022 0.014 0.020 0.010 0.021 0.013 

Bond angles (°) 2.66 3.14 2.74 2.85 2.51 2.89 2.75 

RMSD with respect to 1 
or 2 

NA NA 0.058 0.173 0.072 0.074 0.134 

PDB ID 4LTF 4LTG 4LTH 4LTI 4LTJ 4LTK 4LTL 
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Table S2: Values for δ and χ for the highlighted bases in d(T1C2G3G4C5G6C7C8G9A10) in structures 1 and 

2. 

Base δ (Structure 1), ° χ (Structure 1), ° δ (Structure 2), ° χ (Structure 2), ° 

G3 93.1 -105.3 88.3 -114.5 

G4 143.8 -103.3 148.6 -103.4 

C5 96.3 -129.3 92.5 -121.9 

G6 140.2 -98.4 145.3 -91.2 

C7 85.5 -123.4 78.5 -119.1 

C8 104.2 -117.8 82.9 -133.5 
 

Table S3: Rise distances and twist angles for the highlighted core of d(T1C2G3G4C5G6C7C8G9A10). 

Base Rise (Structure 1), Å Twist (Structure 1), ° Rise (Structure 2), Å Twist (Structure 2), ° 

G3G4 5.16 15.22 4.98 20.44 

G4C5 3.24 38.26 2.97 34.95 

C5G6 3.56 26.22 4.78 16.57 

G6C7 3.24 38.26 2.97 34.95 

C7C8 5.16 15.22 4.98 20.44 
 

Table S4: Selected distances between C7’ on TAP and Ru2+ in [Ru(TAP)2(dppz)]2+ and the DNA bases G3 and 

G9 in structures 1 and 2. 

Structure Distance (Å) 
TAP(C7')-
G9(NH2) 

TAP(C7')-
G3(NH2) Ru2+-G9(NH2) 

1 3.48 3.82 4.58 

2 4.08 4.4 5.04 
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Figure S1: A diagram to illustrate the distances between Ru2+-G9(NH2) (yellow), TAP(C7′)-G9(NH2) (black) 

and TAP(C7′)-G3(NH2) (magenta) in structure 1 (A) and 2 (B). Note the slight bend in the complex at the Ru2+ 

coordinated dppz nitrogen atoms which is only present in the dehydrated form. The complex is drawn as spheres 

with all other atoms displayed as sticks. Atoms are coloured according to type with carbon in green, nitrogen in 

blue, ruthenium in teal, oxygen in red and phosphorus in orange. 
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Figure S2: A graph plotting δ against χ for structures 1 and 2 for the core of d(T1C2G3G4C5G6C7C8G9A10), with 

the plotted bases highlighted in red. The conformation of the bases is split into two distinct populations, both of 

which are conserved after dehydration. The region on the bottom left is indicative of A-DNA with the grouping 

on the top right showing a B-DNA conformation.  
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Figure S3: A graph plotting the outer shell resolution (black) and average DNA B-factor (red) for structures 1-

7. Note that all of the dehydrated structures (2, 4 and 6) possess a lower average DNA B-factor and higher 

diffraction resolution than the preceding or subsequent hydrated structures indicating increased order within the 

crystal. 

 

  

  

 

Figure S4: The crystal which gave the seven structures reported here at 97% RH (left) and 74% RH (right). 

Note that, after dehydration, the crystal has reduced in size. The red cross indicates the beam position when the 

photograph was taken. 
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Figure S5: An overlay of structures 1 (blue) and 2 (red). a and b are two views, with Λ-[Ru(TAP)2(dppz)2+ 

drawn as a space filling model, looking into the major and minor grooves of the DNA respectively. c and d 

show only the DNA drawn with the backbone and bases as tubes, viewed from both sides of the duplex. The 

complexes have been omitted to highlight the differences in backbone and base positions in each structure. 
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