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Table S1. Backbone and glycosyl torsion angles.

Residue oa(®) BC) vy dC) €9 CC® x©@ @) P() Puckering
Overhanged DNA:2’-OMe-RNA
Chain A (DNA)
dT1 - - 50.8 815 -1486 -69.5 -158.6 417 145 (C3-endo
dc2 -62.7 1713 551 819 -1544 -743 -1645 403 187 (C3-endo
dT3 -67.0 1790 486 821 -1479 -69.1 -1564 409 168 C3'-endo
dc4 -703 1690 554 778 -1502 -722 -161.1 453 161  C3-endo
dCs -61.1 1720 549 795 -1563 -784 -1655 432 176 C3-endo
dT6 -60.7 -1794 440 792 -1446 -69.7 -159.1 439 149 (C3-endo
dA7 -68.8 1644 621 787 -1551 -733 -1689 438 184  (C3-endo
dG8 -60.2 1718 573 848 -1509 -724 -160.0 374 157 C3'-endo
Chain B (2-OMe-RNA)
AmS8 -573 1771 529 814 -1425 -728 -161.0 420 139 (C3-endo
Gm?7 -63.1 1676 601 742 -1546 -76.0 -166.8 428 154  C3-endo
Am6 -774 -170.6 522 786 -1483 -69.6 -1674 440 106 C3'-endo
Gmb -63.6 1782 567 810 -1529 -681 -1722 385 101 C3-endo
Gm4 1295 -162.1 -1632 764 -1542 -758 -1724 415 124  (C3-endo
Am3 -732 -169.0 445 816 -1515 -683 -150.2 403 148 C3-endo
Um?2 -629 1725 543 825 -1523 -66.7 -161.6 367 11.0 C3-endo
Cml - - 606 793 -145.0 -76.8 -1645 386 145 C3-endo
Blunt-ended DNA:2’-OMe-RNA
MOL1: Chain A (DNA)
dGl1 - - 51.0 89.6 -1492 -740 -1698 362 44 C3'-endo
dT2 -69.8 1733 521 827 -1469 -70.7 -160.7 419 149 C3-endo
dC3 -662 1599 638 797 -1663 -684 -1663 425 188 (C3-endo
dT4 -721 -1774 558 845 -1549 -70.7 -1583 39.8 180 (C3-endo
dcCs -59.1 1724 463 825 -1604 -655 -156.7 40.0 161 C3-endo
dcCe 1395 -1732 -170.1 884 -1544 -729 -171.0 386 59 C3'-endo
dT7 -629 1785 531 907 -1593 -733 -158.6 322 227 C3-endo
dA8 -64.7 -1733 577 1460 -1728 -99.0 -1169 38.6 1634 C2-endo

dG9 -58.0 -1761 354 1410 - - -108.6 40.6 1535 (C2-endo
MOLL1: Chain B (2’-OMe-RNA)
Cm9 -614 169.2 49.1 78.6 - - -160.0 412 134 C3'-endo

AmS -685 1765  53.0 815 -1509 -70.8 -1604 447 137 C3-endo
Gm?7 1423 -1654 -1714 858 -1474 -824 -1750 357 8.7 C3'-endo
Amb6 -51.2 1680 534 794 -157.6 -66.8 -163.7 424 120 C3-endo



Gmb5 -594 1769 47.8 77.8 -149.7 -77.0 -168.2 43.0 12.1 C3'-endo
Gm4 1492 -166.2 -1763 825 -1432 -781 180.0 382 10.1 C3'-endo
Am3 -55.1 1705 443 798 -1649 -694 -155.6 429 120 C3'-endo
Um?2 -62.5 1722 50.2 804 -1424 -734 -1629 399 133 C3'-endo
Cml — — 61.4 784 -150.8 -733 -167.1 414 12.0 C3'-endo
MOL2: Chain C (DNA)
dG1 - - 47.8 89.0 -146.8 -72.0 -1744 36.1 2.1 C3'-endo
dT2 -61.9 -179.2 43.6 86.1 -165.2 -76.5 -1548 377 14.1 C3'-endo
dC3 1335 -166.6 -169.1 97.0 -130.7 -80.0 -173.3 36.8 3436 (C2-exo
dT4 -59.2 1725 46.7 851 -158.0 -742 -153.7 38.0 225 C3'-endo
dCs -63.3 1689 493 81.8 -1514 -732 -1524 411 171 C3'-endo
dcCe -64.5 1730 53.4 826 -1543 -67.0 -157.3 419 20.1 C3'-endo
dT7 -739 1770 56.4 811 -1514 -716 -157.0 431 15.6 C3'-endo
dA8 -66.3 -177.7 474 85.6 -157.7 -763 -1453 368 287 C3'-endo
dG9 -725 -1653 41.0 92.0 - - -119.0 321 6.6 C3'-endo
MOL2: Chain D (2’-OMe-RNA)
Cm9 -652 1752 51.9 77.1 — - -156.8 395 151 C3'-endo
AmS8 -61.3 1733 48.0 774 -1559 -664 -1574 449 16.1 C3'-endo
Gm7 1494 -167.8 -1740 870 -138.7 -783 -172.3 339 2.5 C3'-endo
Amo6 -61.5 1717 529 80.2 -164.6 -70.8 -161.3 432 18.0 C3'-endo
Gmb -64.0 1714 57.0 781 -1483 -76.0 -166.7 408 16.6 C3'-endo
Gm4 -69.2 1684 53.5 783 -1477 -728 -168.5 418 155 C3'-endo
Am3 1369 -1693 -171.1 879 -1353 -776 -166.8 389 3570 C2'-exo
Um?2 -619 1663 557 816 -1583 -740 -150.8 378 18,6 C3-endo
Cml - - 53.6 793 -148.7 -770 -1584 391 21.1 C3'-endo
A-DNA -50 172 42 79 -146 -79 -154
A-RNA -68 178 54 82 -153 -71 -158

Table S2. Dihedral angles C1’-C2’-O2’-CM2 calculated for all 2’-OMe-RNA residues.

70W0 70XS
Residue ChainB ChainB ChainD
Cm1 78.1 85.4 64.5
Um?2 83.0 72.1 83.1
Am3 117.1 75.1 76.1
Gm4 79.2 76.6 86.1
Gmb 81.9 78.3 72.2
Amb6 78.2 147.2 62.5
Gm7 724 71.6 76.1
Am8 86.9 66.0 62.6
Cm9 93.4 73.7 75.3




Table S3. Distances between water molecules and non-hydrogen nucleic acid atoms or Zn?" ions for overhanged
DNA:2’-OMe-RNA duplex (PDB ID: 7OWO0). The symmetry operation is not indicated, when both heavy atoms
belong to the same asymmetric unit.

A. Distances between non-hydrogen nucleic acid atoms and water molecules

Strand DNA (A) Strand 2’-OMe-RNA (B)
(Residue) Symmetry Water Distance  (Residue) Symmetry Water Distance
atom type operation number (A) atom type operation number (A)
(dT1) O5’ HOH209(A) 3.03 (Cm1) N4 HOH229(B) 3.13
(dT1) O4 HOH210(A) 2.67 (Um2) OP1 Y, X, -2 HOH201(A) 2.48
(dC2) OP1 HOH208(A) 2.66 (Um2) OP2 HOH215(B) 2.77
(dC2) OP1 HOH212(A) 2.72 (Um2) O5’ HOH215(B) 3.20
(dC2) OP2 HOH209(A) 2.67 (Um2) O2 HOH213(B) 2.74
(dC2) 02 HOH206(A) 2.65 (Am3) OP2 HOH207(B) 2.62
(dC2) N4 HOH229(A) 2.98 (Am3) O5’ HOH207(B) 2.78
(dT3) OP2 HOH211(A) 2.71 (Am3) O3’ Y, X, -2 HOH213(B) 3.13
(dT3) OP2 HOH224(A) 3.04 (Am3) 02’ Y, X, -2 HOH213(B) 3.07
(dT3) 02 HOH223(A) 2.86 (Am3) N3 HOH220(B) 2.90
(dT3) O4 HOH221(A) 2.83 (Am3) N7 HOH210(B) 2.68
(dC4) OP1 HOH213(A) 2.75 (Gm4) OP2 HOH201(B) 2.33
(dC4) OP1 HOHZ218(A) 2.82 (Gm4) OP2 HOH207(B) 2.70
(dC4) OP2 HOH219(A) 3.05 (Gm4) N2 HOH224(B) 3.03
(dC4) OP2 HOH224(A) 2.88 (Gm4) O6 HOH203(B) 2.54
(dC4) N4 HOH228(A) 2.96 (Gm4) N7 HOH210(B) 3.15
(dC5) OP1 HOH201(A) 2.32 (Gm4) N7 HOH226(B) 3.12
(dC5) OP1 HOH215(A) 2.77 (Gm5) OP1 V, X, -Z HOH202(A) 2.71
(dC5) OP2 HOH219(A) 2.82 (Gmb5) OP2 HOH205(B) 2.89
(dC5) OP2 HOH231(A) 3.05 (Gm5) OP2 HOH217(B) 2.83
(dC5) 02 x+¥%, -y+¥s, -  HOH209(B) 2.99 (Gmb5) O6 HOH204(B) 2.58
z+Ya
(dC5) N4 HOH234(A) 3.11 (Gmb5) N7 HOH205(B) 2.60
(dT6) OP1 HOH220(A) 2.83 (Am6) OP1 HOH202(B) 2.49
(dT6) OP2 HOH216(A) 2.79 (Am6) OP2 HOH218(B) 2.87
(dTe6) O3’ HOH204(A) 2.74 (Am6) N3 HOH228(B) 3.13
(dT6) O4 HOH226(A) 2.90 (Am6) N6 HOH233(B) 3.19
(dA7)OP1 HOH204(A) 2.55 (Am6) N7 HOH206(B) 2.62
(dA7) OP2 HOH216(A) 3.06 (Gm?7) OP1 HOH211(B) 2.69
(dA7) OP2 HOH227(A) 2.95 (Gm?7) OP2 HOH202(B) 2.62
(dA7) O3 HOH217(A) 3.19 (Gm7) OP2 HOH214(B) 2.74
(dA7) N7 HOH214(A) 2.75 (Gm7) N2 HOH225(B) 3.11
(dG8) OP1 HOH217(A) 2.80 (Gm?7) O6 HOH219(B) 2.88
(dG8) Or2 HOH225(A) 2.88 (Gm?7) N7 HOH222(B) 2.93
(dG8) OP2 HOH233(A) 3.10 (Am8) OP1  x+V, -y+¥s, -  HOH212(A) 2.76
Z+Ya

(dG8) N3 HOH222(A) 2.85 (Am8) OP2 HOH216(B) 2.86
(dG8) O6 HOH203(A) 2.51 (Am8) OP2 HOH221(B) 291
(dG8) O6 HOH205(A) 2.95 (Am8) 02’ HOH223(B) 2.98
(dG8) N7 HOH203(A) 3.04 (Am8) N3 HOH231(B) 3.15
(dG8) N7 HOH225(A) 3.02 (Am8) N6 HOH232(B) 3.19
(dG8) OP1 HOH202(A) 2.48 (Am8) N7 HOH216(B) 2.80
(dG8) OP2 HOH207(A) 2.65 (Cm9) OP1 HOH208(B) 2.62
(dG8) O’ HOH222(A) 2.85 (Cm9) OP1 HOH227(B) 3.12
(dG8) N2 HOH232(A) 3.10 (Cm9) OP2 HOH221(B) 3.16

(dG8) 06 HOH205(A)  2.60 (Cm9) 02’ HOH209(B) 2.67



(dG8) N7 HOH230(A) 3.04 (Cm9) 02’ HOH212(B) 2.92
(Cm9) N4 HOH230(B) 3.14
B. Distances between zinc ions and water molecules
Zn101(A) HOH203(A) 2.25 Zn101(B) HOH203(B) 2.16
Zn101(A) HOH225(A) 2.17 Zn101(B) HOH210(B) 2.16
Zn101(A) HOH230(A) 2.10 Zn101(B) HOH226(B) 2.18
Zn101(A) HOH233(A) 2.14 Zn101(B) HOH234(B) 2.23
Zn101(A) HOH244(A) 2.14 Zn101(B) HOH243(B) 2.29
Zn102(B) HOH206(B) 2.80
Zn102(B) HOH214(B) 2.24
Zn102(B) HOH219(B) 2.06
Zn102(B) HOH222(B) 2.07
Zn102(B) HOH240(B) 2.34

Table S4. Distances between water molecules and non-hydrogen nucleic acid atoms or SOs* ions for blunt-ended
DNA:2’-OMe-RNA duplex (PDB ID: 70XS). The symmetry operation is not indicated, when both heavy atoms
belong to the same asymmetric unit.

A. Distances between non-hydrogen nucleic acid atoms and water molecules

Strand DNA (A) Strand 2’-OMe-RNA (B)

(Residue) Symmetry Water Distance  (Residue) Symmetry Water Distance
atom type operation number (A) atom type operation number (A)
(dG1) 05 HOH203(A) 271 (Cm1) O HOH118(B) 2.96
(dG1) 05 HOH215(A) 2.87 (Cm1) O5’ HOH120(B) 3.02
(dG1) O6 HOH204(A) 2.59 (Um2) O4 HOH105(B) 2.78
(dG1) N7 HOH209(A) 2.73 (Am3) N3 HOH105(B) 2.93
(dT2) OP2 HOH203(A) 2.55 (Am3) N6 HOH116(B) 3.13
(dT2) OP2 HOH210(A) 2.76 (Gm4) N2 HOH122(B) 3.11
(dT2) O5’ HOH210(A) 3.08 (Gm4) O6 HOH103(B) 3.16
(dT2) O4 HOH211(A) 2.76 (Gm4) O6 HOH106(B) 3.14
(dC3) Or2 HOH210(A) 2.99 (Gm4) N7 HOH106(B) 2.78
(dC3) N4 HOH220(A) 3.15 (Gmb) N2 HOH124(B) 3.12
(dT4) OP1 HOH213(A) 2.83 (Gmb) 06 HOH103(B) 2.71
(dT4) OP2 HOH216(A) 2.87 (Gm5) N7 HOH114(B) 291
(dT4) O4 HOH207(A) 2.69 (Amo6) OP1 HOH101(B) 2.47
(dC6) OP1 HOH219(A) 3.07 (Amo6) OP2 HOH104(B) 2.77
(dCe6) OP1 Y, X, -Z HOH105(D) 2.95 (Am6) OP2 HOH119(B) 3.02
(dCo6) OP2 HOH201(A) 2.29 (Am6) N3 HOH111(B) 2.87
(dCe6) OP2 HOH217(A) 297 (Am6) N6 HOH115(B) 2.92
(dCo6) O2 HOH218(A) 3.02 (Gm7) OP1 HOH109(B) 2.81
(dT7) OP2 HOH205(A) 251 (Gm7) OP2 HOH102(B) 2.56
(dT7) O4 HOH206(A) 2.64 (Gm?7) 06 HOH108(B) 2.81
(dA8) N3 HOH214(A) 2.71 (Gm?7) 06 HOH125(B) 3.16
(dA8) N7 HOH208(A) 2.86 (Gm?7) N7 HOH110(B) 2.82
(dG9) OPr2 HOH212(A) 2.80 (Am8) OP1 HOH107(B) 2.80
(dG9) O6 HOH202(A) 2.45 (Am8) OP2 HOH112(B) 2.88
(Am8) 02 HOH113(B) 2.89
(Am8) N7 HOH117(B) 2.95
(Cm9) OP2 HOH107(B) 3.06
(Cm9) OP2 HOH112(B) 2.98
(Cm9) O3 HOH123(B) 3.12



(Cm9) 03" -y, x-y,z+¥s HOH118(B) 3.17
(Cm9) N4 HOH121(B) 3.05
Strand DNA (C) Strand 2’-OMe-RNA (D)

(dG1) N3 HOH206(C) 2.90 (Um2) 02 HOH104(D) 2.82
(dG1) 06 HOH201(C) 2.53 (Um2) O3’ HOH104(D) 3.08
(dT2) OP2 HOH207(C)  2.94 (Um2) O4 HOH103(D)  3.09
(dT4) OP2 HOH205(C)  2.88 (Am4) N6 HOH103(D)  3.05
(dC6) OP1 HOH209(C) 3.16 (Am4) N7 HOH103(D) 2.68
(dT7) O4 HOH202(C) 2.71 (Gm5) OP1 HOH105(D) 291
(dG9) O3’ HOH204(C) 2.85 (Gmb5) 02 HOH106(D) 2.96
(dG9) 06 HOH203(C)  2.76 (Gm5) N2 HOH108(D)  3.05
(dG9) N7 HOH208(C) 2.9 (Amé6) OP1 HOH107(D)  3.01
(Gm?) 06 HOH102(D) 2.64

(Am8) N7 HOHIOI(D) 261

B. Distances between sulfate ions and water molecules
SO4101(A) HOH216(A) 3.04 SO4101(C) HOH205(C) 2.88
02 o1
S04101(C) HOHI103(D)  2.90
02
S0:101(C) HOH202(C) 278

04




