Centrosymmetric crystal structure of racemic Z-DNA at ultrahigh resolution
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The self-complementary d(CGCGCG) hexanucleotide was synthesized as a racemic mixture and
crystallized, producing a new crystal form of Z-DNA with C2/c symmetry that diffracted X-rays to
ultrahigh resolution (0.78 A). The structure was solved by several methods (direct methods, dual space
and molecular replacement) and refined to an R-factor of 13.86%. The asymmetric unit contains one Z-
DNA duplex and three magnesium sites. The crystal structure consist of both left-handed (2'-
deoxyribose D-form) and right-handed (L-form) Z-DNA duplexes, and exhibits the highest degree of
disorder among all high-resolution structures of Z-DNA described so far. Specifically, nine out of the
ten phosphate groups, 11 sugar moieties and also four nucleobases were modeled in alternative
conformations. The crystal packing shows an unusual arrangement of the DNA helices in the unit cell,
with end-to-end base-pair-stacked pseudohelical columns running along two different directions, and
with consecutive hexameric duplexes tilted in the same direction with respect to the column axis. The
hydrated Mg*" ions play a significant role in the stabilization of the packing of the disordered D- and L-

duplexes.
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