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Supporting Information Table $1. 13C Chemicale Shifts and Structure Parameters of Crystalline Samples

No| REFCODE name” ct c2' C3 |C3-35| cC4 C5' | C5-3.5 P Vm x Y 8 B

1 BAFPAZ 5-bromo-2'-deoxycytidine na** | 42.00 | 6461 na 58.84 16.9 371 156.7 55.7 79.6

2 | BEURID10-1 uridine-1 91.69 | 74.75 | 66.15 8237 | 58.27 3.6 404 | -164.4 459 80.8

3 | IURIDN10-1 5-iodo-uridine-1 92.10 na 66.59 84.03 | 59.40 8.8 36.0 | -164.3 62.2 76.2

4 CYTIDI10 cytidine 92.90 | 76.00 | 67.00 84.50 | 60.50 9.0 380 | -162.8 471 83.0

5 DXCYTD-1 2'-deoxycytidine-1 88.66 | 38.06 | 67.16 82.82 | 57.58 13.3 371 -158.8 56.7 82.3

6 MEURID 5-methyluridine 90.38 | 77.23 | 67.29 83.99 | 59.03 15.2 408 | -154.2 49.4 82.1

7 | BEURID10-2 uridine-2 91.69 | 7475 | 68.47 8237 | 61.37 13.8 425 | -153.0 39.6 72.8

8 ADPOSM adenosine 5'-phosphate 89.69 | 76.85 | 69.10 79.33 | 62.36 | 58.86 12.2 439 | -163.9 40.0 75.5 177.2
9 | SDGUNPO1 2'-deoxygaunosine 5'-phosphate 84.40 | 42.94 | 70.60 81.70 | 66.90 | 63.40 83.8 408 | -123.3 | 176.9 934 112.4
10 | AZURID10-1 6-azauridine-1 91.90 | 74.21 | 71.24 82.87 | 65.60 27.6 37.6 -93.1 -170.1 80.4

11 | AZURID10-2 6-azauridine-2 8190 | 74.21 na 85.07 | 65.74 6.5 31.7 -94.8 -173.3 87.0

12 | TGUANS10 6-thioguanosine 86.09 | 76.50 | 71.62 86.09 | 64.09 157.1 374 | -109.6 | -175.2 139.4

13 | ADENOS10 adenosine 92.70 | 75.50 | 71.80 85.40 | 63.30 6.9 368 | -171.4 176.9 83.3

14 IDOCYT 5-iodo-2'-deoxycytidine 90.08 | 44.39 | 72.01 90.08 | 61.56 204.7 384 | -1747 | 1770 156.0

15 CEZBIS 2'-deoxyadenosine 88.51 | 4245 | 72.24 92.60 | 64.26 194.4 355 | -182.7 173.1 203.6

16 THYDIN 2'-deoxythymidine 87.17 | 4125 | 72.61 87.17 | 61.33 187.5 372 | -1394 | 1728 156.2

17 | BROXUR10 5-bromo-2'-deoxyuridine 88.00 | 41.30 | 72.80 88.00 | 64.10 1455 | 412 | -138.9 166.7 142.5

18 CLDOUR 5-chloro-2'-deoxyuridine 85.83 | 41.49 | 72.91 87.89 | 63.15 146.8 | 435 | -143.0 168.1 141.1

19 | GUOPNAO1 guanosine 5'-phosphate 86.88 | 79.08 | 73.24 86.88 | 66.05 | 62.55 | 170.5 352 | -1226 54.8 147.3 172.1
20 NAINSP inosine §'-phosphate 8764 | 77.81 | 73.26 8764 | 65.17 | 61.67 | 160.0 -130.0 56.0 172.0
21 IDOXUR 5-iodo-2'-deoxyuridine 84.33 | 3913 | 73.50 88.33 | 62.80 153.3 385 | -111.0 514 146.6

22 | DOURID-1 2'-deoxyuridine-1 8842 | 4047 | 73.83 87.00 | 62.57 173.0 386 | -153.6 -69.2 156.6

23 | DOURID-2 2'-deoxyuridine-2 88.42 | 38.55 | 73.83 87.50 | 62.57 177.9 365 | -156.5 -74.4 158.9

24 CYTIAC cytidine 3'-phosphate 8598 | 76.44 | 77.37 | 73.87 | 84.73 | 64.90 169.4 | 403 | -133.9 43.8 152.0

25 | ARBCYT10 1-B-D-arabinofuranosyl-cytosine 89.63 | 78.89 | 74.68 89.63 | 64.09 162.3 37.3 | -150.0 51.6 145.4

26 DOCYPO 2'-deoxycytidine 5'-phosphate 92.90 | 4460 | 74.70 8750 | 67.10 | 6360 | 2134 | 328 | -177.8 56.4 153.4 165.8
27 | INOSINE10-1 inosine 91.73 | 6960 | 74.81 85.10 | 63.31 163.6 39.1 -58.4 64.0 145.6

28 | DXCYTD-2 2'-deoxycytidine-2 8712 | 4428 | 75.76 87.12 | 63.63 168.8 39.0 | -137.7 62.4 148.2

29 XDATA 3-deazauridine 8490 | 75.76 | 75.76 84.90 | 64.01 162.5 379 | -126.2 55.1 144.7

30 | IURIDN10-2 5-iodo-uridine-2 86.76 | na na 85.18 | 63.82 174.8 | 422 | -1174 -65.4 160.4

31 HXURID 5-hydrouridine 85.46 na na 87.22 | 63.59 1472 | 439 | -144.0 52.8 140.4

* the content of sodium and water is not listed

** not assignment
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Supporting Information Table S§2, 13C Chemical Shifts and Structure Parameters of Solution Samples

Name [Cr[Cce ] C¥ [C335] C4 [ C5[C635] P [ Vvm ]| x | v | & | « | B | & [ ¢

d(CGCGCa)2
C1 88.20 | 39.63 | 78.00 74.50 8839 | 63.80 157.25] 34.00 | -145.31 131.08 157.48 | -134.25
G2 8447 | 40.11 | 79.85 76.35 8750 | 68.58 | 65.08 | 174.06 | 37.03 | -112.61 | 65.03 | 157.19 | -67.23 | 154.74 | -157.22 | -110.40
C3 86.50 | 39.90 | 76.80 73.30 85.58 | 67.76 | 64.26 | 160.04 | 33.53 | -132.40 | 51.17 | 12852 | -75.40 | 177.76 | -177.01 | -89.72
G4 84.53 | 40.30 | 79.95 76.45 8750 | 68.58 | 65.08 | 156.09 | 35.17 | -96.34 | 73.36 | 137.64 | 10517 | -156.51 | -155.85 | -123.89
C5 86.50 | 39.90 | 76.80 73.30 8558 | 67.60 | 64.10 | 16339 | 31.71 | -133.23 | 57.76 | 116.39 | -64.43 | 158.33 | -163.11 | -100.89
G6 84.80 | 41.90 | 73.50 8850 | 67.18 | 63.68 | 174.74 | 286.99 | -84.06 | 48.15 | 137.55 | -75.81 | -160.93

5GGACUUCGGUCC

Gl 906 | 743 736 701 826 | 657 | 62.2 | 3.0 | 395 | -177.0 84.0 1450 | -70.0
G2 919 | 748 | 720/724) 685/689| 816 | 652 | 61.7 | 150 | 383 | -171.0 | 660 | 850 | -79.0 | 1730 | -1600 | -60.0
A3 919 | 749 |72.0/72.4| 68.5/68.9| 811 642 | 607 | 340 | 372 | -156.0 | 610 | 83.0 | -850 | -1710 | -160.0 | -65.0
C4 92,0 | 749 715 680 | 81.1/825| 645 | 61.0 | 37.0 | 306 | 1340 | 600 | 81.0 | -110.0 | -1700 | -1640 | -78.0
U5 935 | 753 72.5 69.0 816 | 631 | 596 | 360 | 39.2 | -126.0 | 62.0 | 850 | -108.0 | -1760 | 160.0 | -80.0
UG 882 | 74.2 77.0 735 86.1 672 | 63.7 | 1780 | 339 | -164.0 | 66.0 | 1480 | -180.0 | 163.0 810 | -88.0
C7 883 | 769 795 76.0 837 | 66.7 | 632 | 160.0 | 358 | -156.0 | 58.0 | 153.0 | -97.0 | 177.0 -84.0 98.0
G8 935 | 766 751 716 | 61.1/825| 684 | 649 | 13.0 | 382 | 360 | 169.0 | 850 | 86.0 | -1720 | -171/-112| -29/-78
GO G022 | 743 73.8 70.3 | 81.1/825| 69.0 | 665 | 25.0 | 391 | -148.0 | 90.0 | 84.0 | -166/-34| -116/122| -166.0 | -68.0
U10 933 | 745 714 679 | 811/825| 632 | 59.7 | 16.0 | 399 | -1520 | 69.0 | 820 | -90.0 | 1720 | -1650 | -67.0
T11 929 | 749 716 681 | 61.1/825| 63.8 | 603 | 200 | 401 | -163.0 | 690 | 810 | -840 | 1760 | -1640 | 67.0
ci2 919 | 7638 69.2 826 | 643 | 608 | 230 | 384 | -159.0 | 600 | 800 | -840 | -174.0

d(CGTACG)2
C1 87.72 | na 77.83 74.33 87.98 na 169.45 | 30.24 | -136.00 135.87 161.78 | -105.25
G2 84.42 | na 79.71 76.21 87.22 na 164.84 | 32.79 | -101.01 | 63.64 | 14064 | -77.49 | 177.32 | 177.37 | -84.9
T3 85.05 | na 77.62 74.12 85.66 na 158.80 | 38.66 | -125.20 | 61.38 | 120.03 | -63.08 | 166.21 | -167.11 | -120.64
A4 8482 | na 79.55 76.05 87.30 na 163.61| 37.01 | 98.29 | 58.88 | 143.82 | 64.19 | 176.90 | 177.16 | -101.63
Cc5 85.75 | na 75.82 72.32 84.87 na 156.28 | 36.04 | -131.65 | 179.57 | 134.94 | 14039 | 176.51 | -171.27 | -89.32
G6 8456 | na 73.44 87.77 na 170.10 | 30.67 | -88.28 | 53.88 | 134.91 | -76.57 | -161.94

d(CATATG)2
c1 87.48 | na 77.26 73.76 87.88 na 154.21| 36.41 | -145.45 136.75 153.49 | -116.56
A2 8502 | na 79.51 76.01 87.14 na 169.78 | 31.59 | -101.00 | 65.95 | 133.68 | -7352 | 177.41 | -179.03 | -85.76
T3 8459 | na 76.88 73.38 85.30 na 164.80 | 37.58 | -133.53 | -164.82 | 134.31 | 111.15 | -155.65 | -155.78 | -120.67
A4 8502 | na 78.70 75.20 87.48 na 161.04 | 33.88 | -110.10 | B60.05 | 134.94 | -68.71 | 176.33 | -179.32 | -71.44
T5 84.54 | na 75.92 72.42 84.77 na 159.81 ] 33.32 | -138.63 | -160.06 | 110.91 | 118.91 | -166.01 | -166.12 | -99.27
Gb 84.44 | na 72.95 87.66 na 156.99 | 33.79 | -112.45 | 78645 | 127.10 | 6529 | 163.25
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Supporting Information Table $3. Structure Parameters of Solution Samples

Name I P | Vm I X I ¥ I ) I o I B I € 13
L10
T1 155.3 -126.6 62.1 136.9 -174.5 -86.7
Cc2 135.1 -107.4 55.8 1241 -72.4 1871 -180.9 -88.9
T3 117.7 -115 57.6 112.4 -65.7 174.9 -177.6 -96.8
A4 129.1 -105.9 62.5 120.9 -65.9 172.1 -185.5 -93.1
TS 129.7 -115.9 61.5 122.1 -62.3 172.1 -177.8 -98.7
C6 126 -111.1 61.5 121.5 -67.3 175.1 -175 -91.8
A7 159.5 -111.2 57.7 117.1 -72.4 1747 -181.5 -99.3
C8 143.8 -109.6 60.5 131.3 -68.5 177.4 -184.3 -89.5
C9 122 -116 59.4 116.4 -63.6 176.6 -172.2 -90.5
G10 96.9 -116.8 50.6 103.2 -80.7 179.3
C11 134 -115.6 67.4 124.9 -173.5 -91
G12 138.1 -106.5 55.9 1271 -74.7 182.7 -178.8 -102.3
G13 125.6 -116.4 55.6 118.1 -71.5 182.8 -178.9 -84
T14 116.1 -113.1 57.1 111.7 -63.9 170.7 -174.7 -91.5
G15 125.7 -108.3 55.7 117 -67 174.9 -185.4 -92.1
A16 125.8 -112.5 56.7 118.8 -64 178.2 -176.9 -92.1
T17 116.4 -116.9 59.1 111.5 -62.7 169.7 -173.4 -104.1
A18 136.1 -102.5 64.5 126.1 -61.1 166.3 -177.6 -91.7
G19 130 -106.7 58.7 122.3 -67.2 1711 178.1 -102.7
A20 134.7 -100.8 61.2 108.3 -71 166.7
(-GCGGACGC)2
G1 10 -159.9 176.8 79.6 -160.4 -63.2
c2 13.6 -165 56.7 75.6 -72.6 177.4 -161.2 -63.7
G3 17.7 -163.5 61 79.9 -73.8 179.7 -167.7 -72.8
G4 111 -144.1 62.5 78.5 -74.5 179.4 -171.8 -56.9
A5 03 -180.4 -176.4 85.5 1415 180.6 -149.8 -60
C6 18.6 -163 55.25 78.1 -72 184.2 -164.5 -63.2
G7 17.6 -154.2 56.8 79 -75.2 177.8 -164 -61.4
Cc8 22.4 -158.8 54.9 77.8 -76.8 180.5
d-GGATTGGCCAATCC
Gi 121 ~132.7 30.8 208.5 -179.6 -84.8
G2 152.6 -109 32.7 -44.5 204.2 -193.6 -98.9
A3 180.2 -110.9 25.5 -46.6 219.7 -201.4 -103.3
T4 139.9 -135.7 74.6 -51.5 190.7 -198.6 -98.3
T5 119.1 -126.7 71.9 -88.3 208.7 -199.8 -82.8
G6 156.3 -111.6 36.9 -46 215.1 -66.5 -186.1
G7 168.1 -119.4 73.6 -125.2 1404 -174.9 -897.3
Cc8 129.4 -134.9 55 -68.2 216.1 -164.2 -117.7
C9 126.5 -134.4 a7 -81.5 164 -196.3 -113.6
A10 164 -110.8 39.4 -25.2 193.6 -194.2 -115.6
A1 161 -125.3 28.3 -18 181.7 -182.8 -141.5
T12 177.4 -128.6 70.7 -33.5 160.7 -176.4 -91.9
C13 122.5 -119.2 31.7 -43.2 186.6 -190.3 -85.6
C14 148.8 -99.8 36 -58.3 210.4 -360 -360
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l Name I P I Vm | X l ¥ 3 a I B I € S
d(CATTTGCATC).d(GATGCAAATG)

C1 134 -144 112 -154 -82
A2 162 -102 59 135 -73 -175 169 -84
T3 119 -127 63 113 -70 177 -178 -87
T4 118 -126 63 114 -72 174 173 -84
T5 123 -117 60 118 -61 171 -174 -89
G6 151 -121 163/61 127 148/-42 -173 -176 -89
Cc7 115 -138 62 109 -93 -177 171 -85
A8 154 -121 59 125 -64 -178 -177 -80
T9 110 -129 56 102 -65 166 -174 -81
C10 71 -138 57 88 -74 168

G111 165 -105 137 180 -94
A12 155 -107 55 126 -81 -167 178 -88
T13 119 -131 56 106 -65 168 -179 -91
Gl4 153 -138 62 132 -75 177 -161 -79
C15 123 -107 57 116 -88 177 -174 -104
A16 152 -110 64 131 -79 171 =177 -100
A17 155 -113 63 129 -87 176 -179 -101
A18 145 -123 70 122 -79 174 177 -80
T19 110 -136 57 103 -63 163 -174 -82
G20 117 -128 58 109 -74 174

d(C5-A6-A7).d(T16-A17-G18)

C5 134 40 -121 57 127 -71 179 -155 -128
A7 141 45 -113 55 132 -71 178 -180 -107
T16 126 40 -122 58 121 -70 -179 -172 -102
G18 136 42 -119 56 127 -70 -180 -178 -106
A6 153 40 -90 62 138 -71 164 180 =111
A17 148 42 -119 59 136 74 172 -178 -106
A6 152 41 97 60 137 -75 168 176 -102
A17 149 41 -101 61 136 -71 170 180 -111
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Supp. Figure 1. Plots of sugar pucker P(degree) versus "C chemical shift (ppm) with different torsion
angle y for crystalline samples (») and solution data (¢). Sugar pucker P versus (A) C4' shift with yin
gauche. (B) C4' shift with yin trans. (C) C5' shift with y in gauche. (D) C5' shift with yin trans.
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Supp. Figure 2. Dependence of (A) torsion angle  on 7y and (B) torsion angle & on sugar pucker P.




