Supplementary Material

High-resolution crystal structure of Z-DNA in complex with Cr’* cations

Pawel Drozdzal®, Miroslaw Gilski*®, Ryszard Kierzek®,

Lechoslaw Lomozik®, Mariusz Jaskolski ®°

* Faculty of Chemistry, A. Mickiewicz University, Poznan, Poland

® Institute of Bioorganic Chemistry, Polish Academy of Sciences, Poznan, Poland



Supplementary Table S1. Data collection and refinement statistics for the d(CGCGCG),—Cr>”

structure (unmerged Bijvoetr pairs).

. : Anomalous
Resolution Number of reflections Completeness  Rinerge @

R-meas (b)
A) (%) I (7 S
observed unique (%)
435 1158 291 98.3 1.3 97.98 1.5 73
3.08 2382 547 98.9 1.3 95.82 1.4 58
2.51 3947 707 100.0 1.4 96.92 1.6 64
2.18 3939 855 99.9 1.6 81.97 1.8 69
1.95 3259 941 99.2 1.7 64.04 2.0 53
1.78 2956 1044 98.2 1.7 53.82 2.1 45
1.64 2767 1131 98.3 1.8 45.94 2.3 37
1.54 2818 1222 98.6 1.8 38.90 2.4 40
1.45 2976 1300 98.3 24 30.80 3.1 29
1.38 3153 1376 98.7 34 24.11 4.4 24
1.31 3271 1435 99.3 4.3 19.97 5.6 13
1.26 3439 1531 99.0 4.6 17.68 5.9 11
1.21 3563 1578 99.8 6.6 12.87 8.6 10
1.16 3701 1667 99.6 7.1 12.05 9.3 7
1.12 3811 1718 99.6 8.9 9.54 11.5 16
1.09 3902 1776 99.2 11.9 7.26 15.4 9
1.06 3935 1804 98.6 16.9 5.17 21.9 3
1.03 4055 1876 98.0 22.1 3.91 28.8 2
1.00 4013 1869 97.5 33.4 2.64 434 2
0.97 3987 1867 93.2 43.2 2.05 56.5 8
total 67032 26535 98.4 1.6 24.85 1.9 17

(a) Redundancy independent R-factor (intensities) [1].

(b) Correlation coefficient between two random subsets of anomalous intensity differences [1].



Supplementary Table S2. Sugar and phosphate backbone torsion angles for the
d(CGCGCG)z—Cr3+ structure, with standard uncertainties in parentheses.

d(CGCGCG), in the Cr’* complex

CIn) | c3m | ¢s50) co) | clin | G2y | G4 G8(I) | G10(I)

Anglel oy L oosan | csany | €7 | coany | cuiany | Gaan | Gaan | 9 | Gsan | Groan | G1?
158(8) | 171(6) 21503) | 171(9) | 62(18) | 71(15)
o _160(10)| -158(5) | | 163(9) | -177(8) | 74(18) | 8135) | SH3) | 61Q2) | 67.70)  84(1)
151(16) | 149(3) J132(2) | 145(1) | -174(12) | 179(10)
B T 20022)] -1263) | T | 153(6) | -136(6) | -175(12) | 174(26) | TV | -176(1) [-168.7(7)) -177.609)
6231) | 5203) 61(3) | 51(2) |-166(10)| 176(11)
Y0 G0 ae) | B | e e | esan 17608 | 170@) | 1780) -17740) -173()
147(7) | 138(21) 93(5) | 95(14) 33) | 88Q2)
5 s | o | M5 143@) | 1510) [13740) ) 20 | R0 1520) | o) | geg) | 151D
-88(8) | -94(21) J167(4) | -174(6) 2105(4) | -174(3)
& 02e6) | -9327) | VT | 042 | 98 192001 1363y L1041ty T | 173®8) |-112(14)
70(11) | 76(14) 59(6) | 62(9) 784) | 75(3)
Sl sra1) | eany | @ | TO@ | TBM) 1 6L6O) | S5y | sy | T | 73(11) | -55(18)
x| -154(1) -156.4(7) -156.8(8) -153.5(8)-160.7(7)-153.2(9) 5606((155)) 602) | 700) | 552) | s6(1) | 70(1)
W | 2503) gggg 271y | 302) | -24(1) | -34(1) '27((59)) 42) | 3 | 5@ | 8) | -221)
vi | 373) 2283 392) | 372) | 391) | 41() _'193(2) 412 | 372 | -10@2) | -101) | 37(1)
v | 3603) g;ggg 35(1) | 312) | -38(1) | -32(1) }Zg 2003) | 3502) | 202 | 22(1) | -38(1)
v | 2303 }gggg 2001) | 152) | 24209) | 12(1) f‘;gg; 232) | 220) | 23(1) | -28(1) | 26(1)
v | 10) 142((22453) A1) | 100) | -0.109) | 13(1) ?8223 17) | 0@ | 18(1) | 22(1) | -3(1)
Pseudorotation parameters:
P 160.6(8) 11525%?) 156.009) | 147(1) | 161.9(4)| 143.2(6) gégg 26.8(6) | 161.4(7) | 30.2(6) | 34.6(7) | 166.3(7)
o | 39.2(5) iggg‘% 39.3(6) | 37.7(7) | 40.53) | 40.8(4) %‘8‘52‘8 232(2) | 382(5) | 23.6Q2) | 27.6(3) | 39.6(5)
Sugar C2'-endo C2:—end0 C2'-endo |C2'-endo|C2'-endo| C1'-exo C3:-end0 C3'-endo | C2'-endo | C3'-endo |C3'-endo| C2'-endo
pucker C2'-endo C3'-endo

Table 3 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 [2]. The upper/bottom values refer to
conformation I/II of the DNA chain in the d(CGCGCG),—Cr’" structure. Angle definiton: a:
03'(n1)-P-O5'-C5' B: P-O5'-C5'-C4', y: O5'-C5'-C4'-C3', &: C5'-C4'-C3'-03', & C4'-C3'-03'-

P(n+1), {: C3-03'-P(n+1)-05'(n+1), 3: O4'-C1'-N1-C2 (pyrimidines), O4'-C1'-N9-C4 (purines).




Supplementary Table S3. Average base-pair and local base-pair step helical parameters for

selected Z-DNA structures in complex with d-block metal cations identified by their PDB codes

in parentheses.

Helical

Helical

twist rise Inclination | Tip Tilt | Roll | Shift | Slide | Rise
Qh(o) (A) 11() () () () (A) (A) (A)
d(CGCGCG),—Cr** 6094 | 3.52 433 0.19 | -0.40 | -1.56 | -0.02 | 3.07 | 3.52
415y 6043 | 3.63 403 106 |-027|-1.70 | -0.03 | 3.04 | 3.51
(4r15)
2+
d(CGCGC(f})lg)SPk_M“ 5899 | 450 17.45 523 | 071 | -3.10 | -0.07 | 2.79 | 3.45
2+
d(CGCGC(fggSpk_Zn 6093 | 4.1l 1564 | 047 |-0.03 -245| -0.14 | 287 | 3.52
d(CACGCG):d(CGCGTG)-Mn® | -58.72 | 3.99 1145 | -12.58 | -0.76 | -1.46 | 0.02 | 2.77 | 3.62
3g5)° 60.10 | 3.94 704 | -1242 | -0.81 | -1.85 | -0.03 | 2.91 | 3.69
(3fg5)
d(CACGCG):d(CGCGTG)-Mn® | -57.75 | 3.64 3.64 138 | -0.81 | -1.52 | -0.04  2.82 | 3.54
(4dwy)’ 5934 | 4.08 1894 | -8.19 | 0.08 | -1.78 | 0.03 | 3.00 | 3.63
. CAA2F
d(CACGCG)'(C}‘(g;%CGTG) Mn™ | 6237 | 290 238 | -14.51 | -023 | -2.01 | 020 | 2.89 | 3.48
2+
d(CGC((l}g;?{“ 6045 | 4.08 8.48 148 | 004 267 002 | 285  3.55

(a) Upper/bottom values refer to two alternate conformations present for

asymmetric unit.

(b) Upper/bottom values refer to two duplexes present in the asymmetric unit.

the duplex in the
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