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Supplementary Table S1. Data collection statistics calculated in XDS (Kabsch, 2010) of the
final data set for d(CG)s/Spk/Mn*" after merging the two data sets, from EMBL/DESY (max.
resolution 0.75 A) and from BESSY (max. resolution 0.94 A). The data were merged in the

mmm Laue class; the anomalous correlation coefficient is quoted for information purposes.

Resolution| : Completeness R-factor R-meas™” A”OTZ"’)"
limit (A) umbers of reflections (%) Observed| <I/cI> (%) Corr
(%) (%)
observed | unique | possible

1.75 37232 | 2748 | 2750 99.9 5.3% 46.70 5.5% 27
1.37 30501 | 2749 | 2749 100.0 8.0% 30.32 8.4% 22
1.19 15351 | 2750 | 2823 97.4 5.9% 22.89 6.5% 50
1.08 12606 | 2744 | 2787 98.5 3.3% 21.66 3.7% 70
1.00 12564 | 2781 | 2798 99.4 3.5% 20.80 3.9% 65
0.94 12244 | 2775 | 2782 99.7 3.8% 19.66 4.3% 58
0.89 11942 | 2758 | 2761 99.9 4.2% 18.47 4.8% 54
0.85 11954 | 2804 | 2804 100.0 4.6% 17.62 5.2% 51
0.81 10041 | 2814 | 3023 93.1 4.9% 14.93 5.6% 46
0.75 5106 | 2795 | 6390 43.7 6.0% 8.00 7.5% 27
total 159541 | 27718 | 31667 87.5 5.6 22.05 5.9% 47

@ Redundancy independent R-factor (intensities) (Kabsch, 2010).

@ Correlation coefficient between two random subsets of anomalous intensity differences

(Kabsch, 2010).
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Supplementary Table S2. Sugar and phosphate backbone torsion angles for the
d(CG)s/Spk/Mn?* and d(CG)a/Spk/Zn?* structures, with standard uncertainties in parentheses.
Mn** complex
cT 3 cs c7 co clit &2 G4 G6 G8 G0  GL2
-148.8(5) 168.0(3) 1404(3) -1412(5) 62.9(4) 69.0(4) 74.9(3) 619(3) 64.0(3) 76.2(4)
-120.2(5) 170.1(2) 133.7(3) -130.5(5) -169.5(3) -17L4(3) -177.4(2) -173.3(2) -179.8(3) -177.9(3)
53.8(5) 55.1(7) 438(4) 535(5) 56.8(4) 50.5(6) 177.0(4) 178.7(4) -177.4(3) 177.5(3) 178.8(3) -176.8(4)
146.1(3) 145.7(5) 142.5(3) 148.4(4) 146.1(3) 1422(4) 88.3(5) 90.4(4) 145.1(3) 93.1(4) 99.7(4) 153.4(4)
91.1(4) -97.6(5) -94.4(3) -88.0(4) -92.2(3) -95.8(4) -114.1(5) -179.8(3) 1109.2(3) -112.1(4)
76.0(4) 73.2(4) 722(3) 732(3) 750(3) 70.8(4) -73.0(5) 62.6(6) 79.03) -68.2(4)
-149.0(3) -154.5(4) -145.3(3) 1158.9(3) -156.0(3) 59.3(6) 56.2(5) 79.5(5) 65.4(5) 63.7(5) 78.5(5)
213(5) -24.0(6) -23.5(3) -19.4(4) -222(4) -221(5) -7.2(5) -58(4) -21.2(4) -7.4(4) 23(5) -18.9(4)
343(5) 36.1(6) 33.0(3) 336(4) 348(4) 32.5(6) -12.8(5) -12.1(4) 340(4) -11.2(4) -17.0(4) 35.0(4)
336(4) -33.8(6) -29.8(3) -34.6(4) -335(4) -30.5(6) 26.2(5) 24.1(4) -333(4) 24.2(4) 24.2(4) -36.8(4)
222(4) 21.0(6) 16.9(4) 24.3(4) 214(4) 182(5) -307(5) -28.2(4) 21.8(4) -29.2(4) -233(4) 26.5(4)
07(5) 19(6) 40(4) -31(4) 03(4) 23(5) 240(5) 216(4) -0.54) 2324) 13.6(4) -4.8(4)
Pseudorotation parameters
162.8(7) 158.9(8) 155.0(7) 166.7(6) 161.2(6) 157.9(6) 3L.1(7) 30.0(7) 162.5(6) 32.7(6) 13.2(7) 168.9(5)
36.1(4) 37.2(5) 336(4) 363(4) 362(4) 335(3) 3L1(4) 284(3) 357(4) 294(3) 254(3) 38.3(4)
C2'-endo C2'-endo C2'-endo C2’-endo C2'-endo C2'-endo C3’-endo C3'-endo C2'-endo C3’-endo C3’-endo C2’-endo
Zn** complex
ciy  c3() S0 G2(l)  GA(l) G12()
cuty caay & cran @ Y comy  caay ©8 G8 G0 Gy
-138(1) 173.3(5) -125.5(7) 168.7(6) gg((zg)) 2‘7‘% 701(6) 60.6(6) 68.9(6) 69.9(8)
-132(1) 146.1(5) -144.0(6) 149.9(6) 1?28 iéggi 177.9(5) -172.4(5) -172.0(5) 178.8(6)
56.3(6) ;‘Z% 39.7(8) _572((21)) 48.3(9) 47.0(9) 117729((21)) _1176‘;3((11)) A77.1(7) 178.5(6) -178.6(6) 1'7126_2'(‘;)
i‘z‘ggg iﬁgg 136.4(6) 148.1(8) 148.2(7) 140.4(7) 921(9) 93.6(7) 1417(7) 90.7(7) 98.1(7) 19562((22))
ggg; '_19000(%) 91.6(7) -90.9(7) -93.8(8) -97.6(9) -120.3(9) -167.7(5) -111.5(6) -167.9(5)
ggg; gggg 74.9(6) 78.6(6) 72.7(7) 810(8) -67.9(9) 77.4(6) 71.4(7)  69.8(6)
-156.4(6) -159.1(7) -147.2(6) -154.3(6) -158.7(6)-150.7(6) 61(1)  53(1) 77.5(9) 593(9) 57.6(9)  72(1)
2548) -25(1) -27.2(7) -25.2(9) -19.7(8) -27.2(7) -105(9) -3.4(8) -235(7) -7.3(7) -19(7) -3.6(9)
36.2(9) 538 33.9(7) 37.99) 32.4(8) 35.7(7) -9.7(9) -14.8(8) 336(7) -13.4(7) -11.7(7) _2171((11))
-15(2) -39(1)
3220) o) 2187 -356() 331E) 303(E) 206() 2546 -30L7N 27.0(0) 201(7) eis
18.6(9) 31é(22)) 124(7) 22.009) 22.7(8) 145(8) -32.3(9) -27.6(7) 16.9(7) -31.6(6) -21.8(7) _eg(é))
3.8(9) é54((22)) 92(7) 16(9) -198) 83(8) 27.30) 19.7(8) 3.9(7) 251(7) 15.(7) '125((11))
Pseudorotation parameters
155.4(9) ﬁggg 146.3(6) 159.1(7) 165.0(7) 148.9(4) 37.7(9) 245(8) 155.0(6) 31.1(9) 23.3(6) 1296?'39((7%)
26.8(3) 41.1(6)
666) oyp) UG VUG @) BBE) 226 2850) 340Q) 3226) 2230 e
C2’-endo CC21/'—exo C2’-endo C2'-endo C2'-endo C2'-endo C4’-exo C3’-endo C2’-endo C3’-endo C3’-endo C3,'-exo
-endo C3'-endo

pucker



Table S2 footnote:

All numerical values in the table are in degrees. The furanose pseudorotation amplitude (z,) and
phase angle (P) as well as their deviations (values in parentheses) from the ideal (cyclopentane)
model were calculated by the method of Jaskolski (1984). The upper/bottom values refer to
conformation I/11 of the DNA chain in the d(CG)3/Spk/Zn?* structure. Angle definiton: a: O3'(n-
1)-P-O5'-C5' B: P-O5'-C5'-C4', y: 0O5'-C5'-C4'-C3', §: C5'-C4'-C3-03', &: C4'-C3'-03'-P(n+1), :

C3-03'-P(n+1)-05'(n+1), y: O4'-C1'-N1-C2 (pyrimidines), O4'-C1'-N9-C4 (purines).



Supplementary Table S3. Interactions of the sperminium tetracation and its torsion angles (°) in

the Mn?* complex. Distances in A. Estimated standard uncertainties in parentheses.

N1 N5 N10 N14(1) N14(Il)
H-bond Distance H-bond | Distance H-bond Distance H-bond Distance H-bond Distance
1 (2)
OP1_G6 | 2.926(5) | OP2_C5 | 2.729(5) | N7_G8' @ | 2.821(7) gg—gj@ 33;;2; oP2_G6' ™ | 3.022(20)
oP2_C9'® | 2.854(5) | Watlll | 2.825(6) | Wat112(ll) | 3.166(7) Watl13 2'863(5) Wat126 | 2.843(8)
Wat207 | 2.741(5) | Wat21l4 | 3.061(7) | Watl23 |2.779(7) | \\-oo 2'867(5) Wat246 | 3.207(8)
Torsion angles
N1-C2-C3-C4 175.8(5)
C2-C3-C4-N5 -75.2(6)
C3-C4-N5-C6 -175.0(5)
C4-N5-C6-C7 -167.7(6)
N5 - C6 - C7 - C8(1)/N5 - C6 - C7 - C8(1I) -67(1)/-107(2)
-167(1)/161(2)

C6 - C7 - C8(l) - CI/C6 - C7 - C8(1I) - C9
C7 - C8(I)- C9 - N10/C7 - C8(Il) - C9 - N10
C8(1) - C9 - N10 - C11/C8(ll) - C9 - N10 - C11
C9-N10-Cl1-C12
N10 - C11 - C12 - C13(1)/N10 - C11 - C12 - C13(ll)
C11 - C12 - C13(1) - N14(1)/C11 - C12 - C13(11) - N14(11)

-162(1)/-120(3)
171(1)/-161(2)
-179.0(10)
166(3)/-178(2)
62(4)/-76(2)

W (1-x, y-1/2, 3/2-7)

@ (2-x, y-1/2, 3/2-7)
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