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Figure 808 (a, b). Structure of A-DNA drawn with coordinates from (843). Com-
puter plots are side and top views of A-DNA in (a) ball and stick, and (b} space

Figure 10-1 (right) is obtained. For graphical details and scale, see the legend to
Figure 10-1, In the spmce filling plot (L), the same input as for the ball-and-stick
drawing is used; atomic radi are C » ] .6 AN=15A and0O =144, Hydro-
§cn atoms are omitted. A Egit source shines on the molecule under an angle of 45°

from the top. Note that the deep, narrow major groove appears dark because it
is in shadow,
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Figure @8 (a to c). Structure of B-DNA drawn with coordinates supplied by Drs.
S. Amotl and R. Chandrasekaran {1981). For graphical details ang scale, see leg-
end 1o Figure 112, (a and b} Side and top view of B-DNA in ball-and-stick and
space filling representation; (c) the helix tilted 37 from the viewer 1o show minor
{m) and major (M) grooves.

Figure i i rdinates given i

te ). Structure of C-DMA drawn with atomic coo! '
(94), Fom details and scale, see the legend to Figure 112, (2 and b) Sﬁ
and-l.op view of C-DNA in ball-and-stick and space Riling representation. {c)
helix tited 32* from the viewer (o show minor (m) and major (M) grooves.

t.g.10



11
:1]':::,\_;].'}:: €} Siruciure of D:DNA. drawn with atomic coordinares for
e 112 Y Mnst;:'(uS). For g_nphncar details and scale, see the legend 1o Fig-
¢ and top view or D-DNA as ball-and-stick and space filling

Figure 1240 Molecular structure of the left-handed double-helical poly(DG-dCh
poly(dG-dC). Drawn with coordinates for Z,-DNA derived on the basis of the
hexanucleotide d(CGCGCG) in side and top view. For graphical derails and scale.
see legend to Figure 11-2.
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BASE STACKING (AT) IN DOUBLE HELICES AT
DIFFERENT CONFORMATIONS
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Table &b Proficion of DNA Double Helin Subility from Base Sequence

(Faom 555

(A) Stabiioy Matrix for Nearest-Neighbor Sucking in Base -Paired
Dismciconides i B-DNA Geometry~;

3

b A T G C
T 3%.73 54.50 34.71 86.44
A 54.50 57.02 58.42 91.73
o s $8.42 7255 B5.97
G 86.44 97.73 85.97 136.12

* Numbery give T, values in °C A 19.5 mAf Nav, B

By Ta Values Predicted with This Malrix for a Collection of Synthetic DNA
Polymers with Defined Sequence:

Polynucleolide

Poly(dA-dT)-poly(dA-dT)
Poly(dA-dA-dn-po]HdA-dT-dn
Poly{dA)-poly(dT)

Poly(dG-d A -dA)-poly{dT-dT-4C)
Poly(dG-dT—dAJ-poly(dT-dA-dC?
Poly(dAdA-dC)-poly(dG-deT)
PhlﬂdeAJ'Pd)’ldT-dC)
Poly(dG-dA-d T} poly(dA-dT-dC)
Pal)'(dGrdG-dA)-poly(dT-dC-dCl
PolyldG-dT)-poly(dA-dC)
Poly1dG) polyidC)
Poly(¢G-dC)- poly (dG-dC}

* Experimental meliing temperatures ar

19.5 mAf Na=,

Tal’C)

Experimental Calculated? Differencer

45.0
49.2
530
64.5
66.8
0.2
7.3
2.0
763
7.4
87.8
99.2

4.9
49.4
.5
66.5
4.3
9.0
2.4
66,1

76.9
76.2

86.0

104.3

-1.%
-0.2
-Ls5
-2.0
25
1.2
-1t
5.9
-0.6
1.2
1.8
-5.1

‘arious jonic sirengths are interpolated to

* Calculated from valyes in Table 6% A) and nearest-neighbor frequencies in each

polymer.

* T {experimental) - Ta (calculated).

T (oC1

JoH

2

(Rwrten )

0 -5 -1g -15
Slacking Energy (kcalfmol doublel)

Figure 6-20. Correlation diagram between experimental melting lemperatuses Tm
(Table -9} and 1heorencally evaluated stacking energies (Table 6-8) of base-paired
dinuclentides in B-DN A geometry. Note that two different appruachc_s to the same
problem yield & satsfactory correlation with a carxel;_ltion co_efﬁnem of 0.97.
Stacking energies for dinucleotide duplea¢s entered in this plot differ slightly from
dala in Table 6-8 because different results piven in Ref ($36) were used. From
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° g
54 A \WTRAS. PROSPHATE DBISTANCE 7.0 A
[ ] o
44— 48 A DISLOCATION OF BASE -PAIRS ~0.2 + ~{.24A

W MATOR &RooVE

FloM uELex Axts (D) IV MINOR &AOOVE

L)
30 ~ 327 ROTATION PER wUCLEOTIBE (¢) 36-45°
» o )
25(~3.29A AXIAL RISE PER uueccwnbe(h) 3.03~337A
+ 10 - 20° BASE-PAIRL TILT -59°+ -16.¢°

UNLFORN (N SHAPE APPEA RAN LE MORE ALTERED

OPEN CYLINDER nSI0E (AmiSA)

DEEP AND WNARROW MATIR GR,

SHALLOW AND WIDE MIVOR GR.
STALE 1S (NTEASTA., A4S (AMTLASTA, STACK (3 oaLY f/TRASTR.

SIZE ANM DEPTH OR THE GacoUES CAM ExXPLAaIar SPECIFiC

(WTEAALTIONS a}
(neTaL (oms, WATER, DFEEAELT noreTiEs )

ELE CTRO ST,
CTROSTAT PoTeuTML OVE To CHALKE priitocaTy
ot

InNTO €
BASE PLALSY  caw p¢ DEMCUDEMN oM  BAIC sEQUENCE

AND® oA SAOOVE TYPE _

FlG. 483

L
Figwe 128, Stacking of adjacent
(dG-dC) for sequences AGpC), et
Intrastrand stacking between Fuaniac

Dots in minor groove represear joc,

ordinates given in 7).

Table 12-2. Concentrations of Cations or Ethanol at Midpoints of
the B = Z Transition in Poly{(dG-dC)-poly(dG-dC) and the Analog
Containing Cytosine Methylated at C, (m*C)

Poly(dG-AC)- Poly{dG-dm*C)-
Ton poly(dG4C) poly(dG-<m}C)
*Na* 2500 mM 700 mM
Mg* 700 mM 06 mM
Ca™ 00 mM 0.6 mM
Bat- 40 mM 06 mM
Co(NH,i- 0.02 mM 0.005 mM
Spermidine’- Aggregates 0.05 maf
Spermine** Aggregates 0.002 mM
Ethano! 60 {viv) 20% (viv)
Mg + 20%¢ Ethanol 0.4 mM
Mg** + 107 Ethanol 4 mM

“ From (%27}

* From (914a).

-
bases in left-handed poly(dG-dC) pol
, and d('Cr._ﬁG). right. Note that in d(GsC:
i and cytosime ocours and base-pairs ace re-
. '-I(CpGJ ondy imterstrand stacking betweer
".Mm with O,. of adjacent deoxycytidine.
ation of belix axis. Drawn with Z,-DNA co-

Tl 19



N I IO O

1 2 3 a 1Y 6
fen
Fico & The 137 A Fon s transtonan MATR pec i (1 6
ppus uplicld ton <t P e dhosplated foe MG |
) cacodybiedo o Al vrunche preeme o 8 NG,

PG, 250 G trim &b ad £80 TN T G027 0 e Lo
K.

Tlth. Structural Parsmetors for Z-DNAs

Helix
Z, Zy Z,
Bases per turn 12 2 2
Pitch height (&) . 46 4.6 43.5
R_otnion per dinucleotide repeat () —60 . =60 -6
Rise per dinucleotide repeat (4) 7.43 7.4 7.2
Base tilt (%) -7 . -7 -5
Radius (A) of phosphate .
d(CpG) 6.3 6.1
4GpC) 73 8.0
Torsion angle (%)
Z Za Z, . z z
PG pC pG. pC pG  pC  pG  pC PG . pC
« 7 -137 92 M6 52 -1 EA B 0 =175
B 119 139 —167 164 153 -—168 175 —166 —174 -[6§
y -165 6 157 6 178 54 ~178 St 176 61
b 9% 138 94 147 7% 147 12 141 97 143
€~ -S4 -179 -100 -T2 —103 ~I150 -85 142 ~97
{ -6 8 . S5 "o -9 -7 1 -7 77
b% 68 -159 @ -4 9 ~159 70 —160 65 -154

Note. Duta for Z, and Zy were derived su the basis of the &

CpGpCpGpCpG) crystal
stucture; those for Z- and Z'-DNA are from tht asslogoys totramer (302,303,917,918), and

data for Zy are from a Bber diffraction study (304).
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Figure 1.7 The structure of an oligo dA:dT tract. Bifurcared hydrogen bonding
between N6 of adenine and O4 of thymine (a) is made possible by the propeller
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