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Fig. 1S The ionic strength dependence of equilibrium at low DNA hairpin concentration (0.25
mM) at 10° C.
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Fig. 2S. Hairpin concentration dependence of hairpin — dumbbell equilibrium in a 25/25 mM
K3PO4/NaCl water buffer at 0° C. On the right side of the spectra the thymidine resonances

are displayed. The arrows indicate the thymidine resonances assigned to hairpin motif.
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Fig. 3S The temperature dependence of the hairpin — dumbbell equilibrium in 0.35 mM H,O
solution and 25/25 mM K;PO4/NaCl buffer, pH 6.1 observed on thymidine methyl groups.
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Fig. 4S. Imine region of NOESY spectrum of dumbbell DNA at 0°C, 3.5 mM in monomer,
pH 6.1, in 25/25 mM K3PO4/NaCl buffer.

Table 1S. Hairpin 'H chemical shifts in H,O/D,O (9:1) at 25° C, pH 6.0, in 25/25 mM
K;3POy4/ NaCl buffer.

Base |H1' |H2' |H2" |H3'" |H4' |H5', H5" |H6/8 |H2/5/Me|NH2 NH
T1 6.14 |na 243 |na na na 7.55 1.83 - b
C2 6.04 |na 224 |na na na 7.52 1590 b -

G3 541 |na 240 (488 |4.18 |3.92,3.97 |7.74 |- - b

A4 5.34 |na 262 (494 [4.04 |na 8.17 |na - -

A5 6.20 |2.83 |2.86 [5.06 |4.46 [4.09,4.16 832 |na - -

Co6 5,64 |197 |234 |484 [420 |na 7.30 [5.34 6.57;8.19 |-

G7 596 [2.64 |2.73 |5.02 (439 (4.09,4.15|7.92 |- - 13.10
C8 6.26 |2.26 |2.48 |4.87 |4.22 |na 7.59 |5.64 6.90; 8.40 |-

G9 6.02 |2.79 |2.86 |4.98 |4.35 [3.90,4.01 [8.10 |- - 13.22
C10 |5.76 |2.11 | 244 |489 |423 | na 7.41 5.45 6.59;8.45 |-

G111 |6.09 |2.70 [2.82 |5.05 |443 |4.11,4.18 |[797 |- - 12.87
TI12 |6.36 |2.43 [2.50 |4.93 [4.29 |3.98,4.05 |7.43 1.63 - b

a) Data obtained in H,O buffer, pH 6.0, 2.5 mg, ¢ = 0.35 mM, 25°C.

Buffer solution contains 25 mM NaCl, 25 mM K5PO4H,0 and 10% of D,0.
TSPA was added as internal reference.

b) Broad signal not observed at 25°C.

Table 2S. Dumbbell 'H chemical shifts in 3.5 mM H,O solution in a 25/25 mM NaCl/K;POy
buffer at 0°C, pH=6 from NOESY spectrum.

Base |H1' [H2 H2" |H3' [H4 H5', H5" |H6/8 |H2/5/Me [NH2 NH
T1 595 12,13 2,55 (4,71 (4,18 |3.91 7,85 1,60 - 13,95
C2 5,53 (2,00 2,36 (4,84 |4,14 |no 7,57 15,63 6,95; 8,56 | -

G3 5,47 (2,69 2,76 (4,99 [4,32 |4,01 7,90 |- - 12,59
A4 5,94 (2,69 1290 (5,07 |4,17 |[na 811 (7,19 - -

AS 6,08 12,56 2,84 |na 4,44 |na 8,10 |7,66 - -

Cé6 561 1,82 (2,27 (4,80 |4,12 |na 7,15 5,18 6,62; 8,13 |-

G7 5,88 2,61 12,69 (4,98 4,36 [na 7,90 |- - 13,09
C8 6,21 (2,26 2,46 (4,85 4,20 [na 7,58 15,59 7,02; 8,41 |-

G9 6,03 (2,81 2,86 (4,98 [4,35 |3,88 811 |- - 13,25
Cl10 |5,64 |2,22 (2,46 |4,89 (4,24 |na 7,45 5,42 6,71; 8,47 |-
Gl1 |6,10 2,73 [2,88 [5,06 |4,46 |4,19 8,01 |- - 12,97
T12 16,19 2,36 (2,42 496 [4,26 |na 7,38 |1,44 - 13,77
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Data obtained in H,O buffer, 25 mM NaCl, 25 mM K;PO4H,0, 10 vol % D,O pH 6.0, ¢ =
3.5 mM, 0° C. Chemical shifts given vs internal TSPA.

Table 3S. Some chosen helical parameters In computed dumbbell structure .

II;t:SrestraI}d displa);-emen i displa}cl:-emen t inclinzstion ti[g bucl;le pr.opelleg openjng
pair dx (A) dy (A) n () 0 (°) K (°) twist Q (°) G (®)
G9 - C8 -1.40+0.24 1.2240.22 | 5.43+1.91 | -12.78+1.72 | 19.61+6.17 | 1.80£7.09 | 3.62+2.65
C10-G7 | -1.67+0.21 1.03+0.17 | 5.03+2.38 | -12.53+£1.85 | 15.48+4.36 | -15.76+6.25 | -4.33+£1.28
G11-C6 | -1.61+0.22 0.66+0.19 | -0.65+2.06 | -3.43+1.01 | 7.3743.24 |-28.64+3.80 | 0.07+1.75
T12-AS | -1.30+0.17 0.16+0.14 | -5.01£1.77 | -0.96+1.62 | -17.99+2.51 | -14.02+4.56 | 8.85+1.07
T1- A4 -1.02+0.17 0.34+0.15 | -6.42+1.57 | -11.48+1.33 | -3.65+1.52 | 13.04£3.36 | 4.19+1.41
C2-G3 -1.30+0.16 -0.134£0.14 | -7.48+1.82 | 0.39+0.89 | -10.18+1.48 | 16.53+2.33 | -0.24+1.17
G3-C2 -1.30+0.17 0.08+0.15 | -7.26+1.86 | 0.17+1.47 9.35+3.81 | 15.00+4.85 | 0.25+1.81
A4-Tl -1.02+0.15 -0.3840.14 | -6.43+1.78 | 11.79£1.47 | 3.37+1.81 | 15.11+4.83 | 4.41£1.73
A5-TI12 | -1.31+0.17 -0.2240.16 | -4.99+£1.65 | 1.34+1.31 | 19.06+1.36 |-12.67+1.75 | 8.34+1.17
C6-G11 | -1.62+0.17 -0.774£0.17 | -0.03+£1.65 | 4.25+0.94 | -8.41+2.55 |-29.2743.14 | -0.62+£1.90
G7-C10 | -1.68+0.20 -1.1240.20 | 5.37£1.75 | 13.00£1.18 | -12.41£3.55 | -16.87+6.01 | -4.20+1.42
C8-G9 -1.33+0.22 -1.3340.25 | 6.17£1.80 | 13.23+£1.26 | -15.67+5.77 | 4.72£3.93 | 6.06+2.96
mean -1.38+0.16 -0.04+0.14 | -1.35+1.61 | 0.25+0.73 0.50+1.12 | -4.25+£1.22 | 2.20+0.49
B-DNA* -0.71 0.0 -5.91 0.0 0.0 3.72 -4.11
A-DNA* -5,43 0.0 19.09 0.0 0.0 13.7 -4.61

*canonical forms

Table 4S. Differences between computed dumbbell parameters and canonical form B-DNA

Interstrand | x-displacement | y-displacement | inclination tip buckle propeller | opening
base pair dx (A) dy (A) 1) 8 (° K (°) twist Q (°) 6 (°)
G9 - C8 0,69 -1,22 -11,34 12,78 -19,61 1,92 -7,73
C10-G7 0,96 -1,03 -10,94 12,53 -15,48 19,48 0,22
Gl11-C6 0,23 -0,70 -0,71 3,68 -6,88 24,39 2,13
T12 - A5 0,59 -0,16 -0,90 0,96 17,99 17,74 -12,96
T1- A4 0,31 -0,34 0,51 11,48 3,65 -9,32 -8,30
C2-G3 0,59 0,13 1,57 -0,39 10,18 -12,81 -3,87
G3-C2 0,59 -0,08 1,35 -0,17 -9,35 -11,28 -4,36
A4 -TI 0,31 0,38 0,52 -11,79 -3,37 -11,39 -8,52
A5-TI2 0,60 0,22 -0,92 -1,34 -19,06 16,39 -12,45
C6-Gll 0,91 0,77 -5,88 -4,25 8,41 32,99 -3,49
G7-Cl10 0,97 1,12 -11,28 -13,00 12,41 20,59 0,09
C8-G9 0,62 1,33 -12,08 -13,23 15,67 -1,00 -10,17
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Table 5S. Some chosen helical parameters in computed dumbbell structure

Sequence shift slide rise tilt roll twist

base pair Dx (A) Dy (A) Dz (A) 7(°) p(°) Q(°)
G9 - C10 -0.44+0.16 -0.88+0.19 3.56+0.22 5.03+2.06 6.05+4.21 29.34+1.47
C10-Gl1 0.17£0.20 -1.25+0.25 3.41+0.17 -2.90£1.07 28.59+4.13 28.5242.52
Gl1-Ti12 0.44+0.08 -1.69+0.17 3.85+0.14 -0.09+1.09 7.68+3.06 31.73£1.02
T12 -Tl 0.74+0.11 -0.64+0.10 3.38+0.04 4.20+0.40 -23.54+2.81 36.43+1.42
T1-C2 -0.26+0.13 -1.91+0.07 3.39+0.08 -0.75+0.59 22.49+2.26 22.77+1.08
C2-G3 0.01+0.17 -0.70+0.17 2.81+0.11 0.33+1.58 -0.08+4.37 36.32+2.06
G3-A4 0.25+0.12 -1.86+0.18 3.38+0.12 0.33+1.05 21.66+£3.53 22.33+1.12
A4 - AS -0.72+0.11 -0.68+0.13 3.38+0.06 -4.15+0.70 -24.04+1.65 36.28+1.01
A5 -C6 -0.46+0.09 -1.7840.13 3.90+0.11 0.19+0.47 8.01+1.33 32.38+0.73
C6 - G7 -0.17+£0.17 -1.15+0.26 3.33+0.10 1.21+0.84 28.124+2.22 27.4242.18
G7-C8 0.59+0.15 -0.84+0.18 3.57+0.17 -4.72+1.41 6.53+2.75 28.74+1.07
mean 0.01+0.03 -1.22+0.06 3.45+0.03 -0.12+0.25 7.41+0.64 30.21+0.51

B-DNA* 0.0 0.0 3.38 0.0 0.0 36.0

* canonical form

Table 6S. Differences between computed dumbbell

arameters and canonical form B-DNA

Sequence base shift slide rise tilt roll twist
pair Dx (&) Dy (&) Dz (A) (%) p(°) Q(°)
G9 - C10 0,44 0,88 -0,18 -5,03 -6,05 6,66
C10-Gl1 -0,17 1,25 -0,03 2,90 -28,59 7,48
Gl11-TI2 -0,44 1,69 -0,47 0,09 -7,68 4,27
T12-Tl -0,74 0,64 0,00 -4,20 23,54 -0,43
T1-C2 0,26 1,91 -0,01 0,75 -22,49 13,23
C2-G3 -0,01 0,70 0,57 -0,33 0,08 -0,32
G3 - A4 -0,25 1,86 0,00 -0,33 -21,66 13,67
A4 - A5 0,72 0,68 0,00 4,15 24,04 -0,28
A5 -C6 0,46 1,78 -0,52 -0,19 -8,01 3,62
C6 - G7 0,17 1,15 0,05 -1,21 -28,12 8,58
G7-C8 -0,59 0,84 -0,19 4,72 -6,53 7,26
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Differences of globa parameters of a computed structure in comparison with B-DNA canonical form

Fig. 5S Graphical presentation of differences of some global parameters in computed
structure from simulating annealing in comparison with canonical B-DNA form.

Table 78S. Selected helical parameters in the Molecular Dynamics calculated dumbbell structure (no
constraints)
X- y-
base pair | displacement | displacement | inclination tip buckle propeller opening
dx (A) dy (A) ne® 8 K (°) twist Q (°) (0) ©)
G9 - C8 -1,4140,28 0,13+0,18 | 6,50+2,07 | -0,63+2,34 | -10,55+4,95 | 1,14+5,05 1,50+1,01
C10 - G7 -1,5440,23 0,07+0,19 | 5,06+2,64 | -2,24+293 [ -0,98+4,97 | -9,04+4,35 | -0,16+1,22
Gl11-C6 -1,3940,25 0,15+0,17 | 4,36+2,67 | 1,42+3,16 | -4,46+3,76 | -14,02+7,80 | 1,97+1,08
T12 - A5 -1,53+0,25 -0,12+0,22 | 3,91+3,10 | 0,66+2,76 | -9,19+4,42 | -21,22+£3,26 | 1,96+2,04
T1 - A4 -1,414+0,26 -0,38+0,36 | 8,56+5,43 | 1,36+3,61 | -7,78+6,01 | -16,69+6,36 | 3,88+1,27
C2-G3 -1,33+0,26 -0,17+£0,24 | 12,42+721 | -2,43+1,35 | -7,76+£3,02 | -0,67+3,52 | 1,69+0,69
G3-C2 -1,30+0,21 0,14+0,14 ] 12,00+=6,44 | 3,62+1,53 | 4,53+3,27 -2,22+4,37 | 1,09+1,40
A4 -TI -1,434+0,23 0,39+0,27 | 8,46+5,16 | 0,36+2,42 | 7,18+4,56 | -15,49+528 | 4,60+2,61
A5-TI12 -1,58+0,21 0,10+0,11 | 3,85+3,08 | 0,95+2,67 | 9,35+£3,45 | -17,80+5,13 | 1,71+0,71
C6-Gl1 -1,56+0,18 -0,14+0,08 | 4,34+3,20 | -0,62+2,62 | 4,06+4,14 | -13,86+6,46 | 1,24+1,15
G7-Cl10 -1,57+0,17 -0,08+0,19 | 5,20+2,51 | 2,24+1,50 | 0,97+6,55 -7,49+5,80 | 0,03+1,59
C8-G9 -1,52+0,16 -0,1240,16 | 6,29+1,88 | 1,06+1,97 | 11,34+6,11 | -0,3744,95 | 1,20+1,06
average -1,46+0,20 0,00+0,10 | 6,75+3,13 | 0,48+1,03 | -0,27+1,16 | -9,81+0,95 | 1,73+0,39
B-DNA* -0,71 0,00 -5,91 0,00 0,00 3,72 -4,11
A-DNA* -5,43 0,00 19,09 0,00 0,00 13,70 -4,61

*canonical forms
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Table 8S. Differences in values of selected helical parameters in the calculated dumbbell structure (no
constraints) and canonical B-DNA; In brackets are shown discrepancies between dx differences
in both dumbbell structures.

base pair displa)éement displa}::ement inclination tip buckle propeller opening
dx (A) dy (A) ne® 8 k(%) twist Q (°) 5 ()
G9 - C8 0,70 (0,01) -0,13 -12,41 0,63 10,55 2,58 -5,61
C10-G7 | 0,83 (-0,13) -0,07 -10,97 2,24 0,98 12,76 -3,95
G11-C6 | -0,07 (-0,30) -0,15 2,39 -0,94 4,19 4,21 -0,24
T12 - AS 0,82 (0,23) 0,12 -9,82 -0,66 9,19 24,94 -6,07
T1 - A4 0,70 (0,39) 0,38 -14,47 -1,36 7,78 20,41 -7,99
C2-G3 0,62 (0,03) 0,17 -18,33 2,43 7,76 4,39 -5,80
G3-C2 0,59 (0,00) -0,14 -17,91 -3,62 -4,53 5,94 -5,20
A4-T1 0,72 (0,41) -0,39 -14,37 -0,36 -7,18 19,21 -8,71
A5-TI12 0,87 (0,27) -0,10 -9,76 -0,95 -9,35 21,52 -5,82
C6-Gl11 [ 0,85(-0,06) 0,14 -10,25 0,62 -4,06 17,58 -5,35
G7-C10 | 0,86(-0,11) 0,08 -11,11 -2,24 -0,97 11,21 -4,14
C8-G9 0,81 (0,19) 0,12 -12,20 -1,06 -11,34 4,09 -5,31
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