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Figure SIII.1. Pair-wise comparison of the GBSA total energies (left column) and corresponding delta total GBSA energies (t_otal energy of th.e duplex minus t(_)tal
energies of the individual strands), right column) along the MD trajectories of the 7’R- and 7°S-Me-cLNA modified duplexes in comparison with that of the native

counterpart.
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Figure SIIL2. Pairwise comparison of the GBSA total energies (left column) and corresponding all
heavy atoms root mean square deviations (RMSd, right column) along the MD trajectories of the 7 'R-
and 7°S-Me-cLNA modified duplexes in comparison with that of the native counterpart.

RMS deviation (A) of all heavy atoms in the
unmodified parts of the cLNA modified
duplexes versus their native counterpart

GBSA total energy of the native and
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Table SIII.1. Total per-residue GBSA energy decomposition (kcal/mol) averaged along the 5 ns MD
trajectory modeling the native AON-RNA duplex (AON1). Contributions from 1-4 interactions are
added to the electrostatic and van der Waals energy components and Generalized Born approach is
utilized to describe solvent contributions.

Residue | Internal van der Waals | Electrostatic | Polar Non-Polar | TOTAL
Solv. Solv.
Avg. o Avg. o Avg. o Avg. Avg. | o Avg. o

DT5 1 43.50 | 4.09 1.62 2.51 20.68 7.56 | -109.25 7.00 | 2.19 0.26 -41.26 | 3.96
DC 2 45.70 | 4.21 -4.01 2.12 29.01 | 12.10 | -320.14 | 11.76 | 1.40 0.11 | -248.03 | 4.17
DC 3 4552 | 4.22 -6.44 1.71 49.81 | 10.86 | -339.75 | 10.49 | 1.26 0.07 | -249.60 | 4.03
DC 4 45.95 | 4.23 -6.41 1.73 64.96 | 10.25 | -355.61 9.89 | 1.33 0.06 | -249.77 | 4.05
DG 5 47.55 |1 438 | -12.22 1.62 | 117.97 | 11.10 | -371.15 | 10.74 | 1.35 0.05 | -216.51 | 4.21
DC 6 4547 | 4.18 -6.37 1.70 84.19 | 9.41 | -374.11 9.01 | 1.35 0.05 | -249.47 | 3.95
DC 7 4549 | 4.12 -7.16 1.67 93.12 | 9.00 | -382.96 8531 1.24 0.05 | -250.28 | 3.89
DT 8 48.56 | 3.92 -8.79 1.61 | 226.88 7.99 | -390.83 7.77 | 1.46 0.05 | -122.72 | 4.02
DG 9 47.35 | 426 | -12.77 1.64 | 146.07 9.10 | -398.66 8.70 | 1.29 0.05 | -216.73 | 4.14
DT 10 48.55 | 3.98 -8.96 1.63 | 230.35 7.70 | -394.41 7.44 | 1.48 0.06 | -122.99 | 4.16
DG 11 4726 | 429 | -11.88 1.69 | 143.88 8.50 | -397.24 8.03 | 1.38 0.05 | -216.59 | 4.20
DA 12 47.16 | 433 | -11.01 1.59 | 180.63 7.31 | -383.20 | 694 | 1.30 0.06 | -165.12 | 4.16
DC 13 45.69 | 4.25 -5.86 1.75 85.15 6.87 | -375.21 6.28 | 1.40 0.05 | -248.83 | 4.02
DA 14 46.65 | 4.33 | -11.50 1.54 | 164.54 | 548 | -366.84 | 5.03 [ 1.20 0.06 | -165.95 | 4.23
DT 15 48.39 | 3.92 -8.41 1.65 | 198.38 5.11 | -362.86 473 | 1.52 0.06 | -122.98 | 4.07
DG 16 4745 1432 | -11.99 1.63 | 101.36 5.54 | -354.56 488 | 1.34 0.05 | -216.41 | 4.23
DC 17 46.12 | 4.27 -6.49 1.74 | 46.16 | 5.41 | -337.13 4.69 | 1.35 0.06 | -250.00 | 3.97
DA 18 46.40 | 425 | -11.42 1.55 | 119.82 5.08 | -322.50 451 | 1.22 0.06 | -166.49 | 4.12
DT 19 48.31 | 3.94 -9.12 1.62 | 144.03 4.63 | -308.71 435 | 1.41 0.06 | -124.08 | 4.05
DT3 20 47.09 | 3.92 -3.53 1.56 83.52 4.64 | -218.05 439 | 2.29 0.06 -88.67 | 4.01
RAS 21 47.36 | 4.07 -2.80 1.56 | -17.75 6.78 | -105.48 6.20 | 1.88 0.05 -76.80 | 4.02
RA 22 50.47 | 424 | -10.87 1.74 | 131.71 | 13.42 | -341.35 | 12.76 | 1.31 0.06 | -168.74 | 4.29
RU 23 46.53 | 3.79 -8.40 1.77 | 172.52 | 11.30 | -363.41 | 10.83 | 1.34 0.05 | -15142 | 4.14
RG 24 51.50 | 435 | -13.53 1.84 | 127.60 | 12.03 | -387.45 | 11.11 | 1.33 0.06 | -220.55 | 4.46
RC 25 49.35 | 4.19 -7.56 1.91 85.88 | 10.12 | -382.26 948 | 1.32 0.05 | -253.27 | 4.21
RA 26 50.72 | 4.24 | -12.02 1.75 | 186.52 | 10.29 | -394.79 9.66 | 1.29 0.05 | -168.27 | 4.42
RU 27 46.59 | 3.81 -8.24 1.78 | 210.06 | 9.89 | -400.83 9.52 | 1.36 0.05 | -151.06 | 4.12
RG 28 51.92 | 439 | -13.32 1.86 | 153.34 | 10.60 | -413.39 9.77 | 1.33 0.05 | -220.11 | 4.49
RU 29 46.95 | 3.77 -9.27 1.79 | 214.29 8.86 | -404.03 8.49 | 1.27 0.05 | -150.79 | 4.11
RC 30 49.24 | 4.18 -6.88 1.89 98.48 8.29 | -394.66 7.61 | 1.35 0.05 | -252.48 | 4.27
RA 31 50.53 | 4.21 | -11.45 1.83 | 186.28 8.19 | -394.68 746 | 1.31 0.06 | -168.00 | 4.34
RC 32 49.05 | 4.15 -6.65 1.90 92.89 | 7.42 | -389.48 6.71 | 1.37 0.04 | -252.83 | 4.24
RA 33 4991 | 423 | -11.52 1.74 | 181.81 7.05 | -390.43 6.40 | 1.34 0.05 | -168.88 | 4.33
RG 34 51.08 | 4.28 | -13.16 1.80 | 135.76 | 7.39 | -396.36 | 6.56 | 1.38 0.05 | -221.30 | 4.35
RG 35 51.38 | 430 | -14.36 1.77 | 128.23 6.72 | -388.33 581 | 1.29 0.05 | -221.79 | 4.36
RC 36 48.87 | 4.11 -7.53 1.89 68.78 6.00 | -365.21 511 1.33 0.05 | -253.76 | 4.17
RG 37 51.07 | 430 | -13.09 1.85 | 103.59 | 7.43 | -364.45 6.57 | 1.39 0.06 | -221.49 | 4.46
RG 38 51.10 | 4.31 | -13.79 1.78 92.48 6.92 | -353.70 | 599 | 1.37 0.05 | -222.54 | 4.42
RG 39 51.06 | 4.22 | -13.69 1.82 73.92 | 6.27 | -335.61 537 1.33 0.05 | -222.99 | 4.30
RA3 40 49.81 | 4.30 -5.29 1.68 52.15 6.73 | -230.57 5.59 | 2.37 0.13 | -131.53 | 4.48




Table SIIL.2. Total delta per-residue GBSA energy decomposition (kcal/mol) averaged along the 5 ns
MD trajectory modeling the native AON-RNA duplex (AONT1). Contributions from 1-4 interactions
are added to the electrostatic and van der Waals energy components and Generalized Born approach is
utilized to describe solvent contributions.

Residue | van der Waals | Electrostatic Polar Non-Polar TOTAL
Solv. Solv.
Avg. o Avg. o Avg. o Avg. o Avg. o

DT5 1 -0.43 0.54 42.47 6.05 -42.52 5.39 -0.12 0.13 -0.60 1.22
DC 2 -1.86 0.88 120.71 8.82 -122.99 8.55 -0.41 0.09 -4.56 0.81
DC 3 -3.00 0.92 120.60 7.85 -123.41 7.62 -0.39 0.03 -6.19 0.87
DC 4 -2.97 0.92 126.73 6.86 -129.52 6.63 -0.38 0.03 -6.13 0.83
DG 5 -4.73 1.00 138.65 7.82 -140.51 7.60 -0.56 0.06 -7.15 1.07
DC 6 -1.42 0.88 143.67 6.63 -146.81 6.39 -0.21 0.03 -4.76 0.70
DC 7 -3.03 0.93 146.06 6.23 -148.86 6.01 -0.39 0.03 -6.22 0.84
DT 8 -3.53 0.79 159.24 5.68 -158.28 5.53 -0.36 0.04 -2.93 0.73
DG 9 -4.65 0.99 150.36 6.41 -152.87 6.21 -0.58 0.05 -7.73 0.95
DT 10 -1.75 0.69 162.15 6.24 -162.24 6.10 -0.18 0.04 -2.02 0.59
DG 11 -3.56 0.95 153.62 6.94 -156.56 6.60 -0.47 0.05 -6.97 1.02
DA 12 -3.04 0.75 155.22 6.42 -155.40 6.23 -0.36 0.05 -3.57 0.70
DC 13 -1.19 0.87 138.48 5.31 -141.41 493 -0.21 0.04 -4.34 0.75
DA 14 -4.80 0.87 137.27 3.90 -136.98 3.75 -0.54 0.05 -5.06 0.79
DT 15 -1.92 0.67 134.95 3.66 -134.76 3.40 -0.21 0.04 -1.94 0.58
DG 16 -4.25 0.96 119.90 3.86 -122.24 3.53 -0.55 0.05 -7.15 0.93
DC 17 -1.16 0.86 113.65 3.40 -117.29 3.02 -0.18 0.03 -4.98 0.72
DA 18 -4.58 0.82 111.26 2.94 -111.33 2.63 -0.53 0.05 -5.18 0.82
DT 19 -1.97 0.67 109.36 3.04 -109.26 2.75 -0.24 0.04 -2.11 0.58
DT3 20 -2.42 0.71 71.11 2.80 -70.31 2.47 -0.41 0.04 -2.03 0.69
RAS 21 -1.13 0.62 34.49 2.57 -35.57 2.35 -0.30 0.03 -2.51 0.56
RA 22 -2.79 0.73 135.38 8.21 -135.54 7.99 -0.41 0.04 -3.36 0.72
RU 23 -1.66 0.67 143.30 7.00 -143.31 6.81 -0.19 0.04 -1.87 0.56
RG 24 -4.39 1.01 140.86 7.46 -143.41 7.08 -0.56 0.05 -7.50 1.03
RC 25 -1.25 0.88 146.31 6.49 -149.50 6.26 -0.18 0.03 -4.62 0.69
RA 26 -4.49 0.83 154.70 6.66 -154.21 6.44 -0.50 0.04 -4.50 0.88
RU 27 -1.72 0.70 159.86 6.93 -159.63 6.72 -0.20 0.04 -1.69 0.57
RG 28 -4.50 1.02 150.40 7.58 -153.51 7.33 -0.58 0.05 -8.19 0.96
RU 29 -2.01 0.73 163.40 7.02 -163.03 6.82 -0.20 0.04 -1.85 0.62
RC 30 -2.01 0.92 149.64 6.07 -151.87 5.81 -0.28 0.04 -4.52 0.76
RA 31 -4.31 0.86 149.56 5.77 -149.36 5.56 -0.48 0.04 -4.59 0.85
RC 32 -1.19 0.88 139.16 5.24 -142.10 4.96 -0.21 0.04 -4.33 0.70
RA 33 -4.17 0.86 139.87 4.76 -139.90 4.50 -0.47 0.05 -4.68 0.77
RG 34 -3.09 0.95 125.44 4.51 -129.14 4.36 -0.43 0.04 -7.23 0.89
RG 35 -3.79 0.96 122.99 4.37 -126.47 4.07 -0.47 0.04 -7.73 0.96
RC 36 -1.38 0.87 123.92 3.26 -127.06 2.94 -0.21 0.03 -4.73 0.74
RG 37 -3.92 1.06 104.89 3.09 -108.68 291 -0.48 0.06 -8.19 1.07
RG 38 -3.02 0.94 98.44 3.31 -103.32 3.16 -0.39 0.04 -8.30 0.89
RG 39 -3.16 0.94 97.42 3.33 -101.86 3.09 -0.42 0.04 -8.02 0.94
RA3 40 -2.26 0.67 75.42 3.47 -74.08 2.76 -0.29 0.13 -1.20 1.55
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Table SIIL.3. Total per-residue GBSA energy decomposition (kcal/mol) averaged along the 5 ns MD
trajectory modeling the 7'R-Me-cLNA-A modified at position 7 AON-RNA duplex (AON2).
Contributions from 1-4 interactions are added to the electrostatic and van der Waals energy
components and Generalized Born approach is utilized to describe solvent contributions.

Residue Internal van der Waals | Electrostatic | Polar Non-Polar | TOTAL
Solv. Solv.
Avg. o |Avg. | o Avg. | o Avg. o Avg. | o | Avg. o

DT5 1 45.03 | 3.82 -0.57 1.54 13.71 4.15 ] -102.73 391 | 1.91] 0.06 -42.66 | 3.92
DC 2 4533 | 4.19 -5.31 1.72 25.68 | 12.60 | -316.44 | 12.26 | 1.34 | 0.05 -249.40 | 3.94
DC 3 4548 | 4.13 -6.31 1.69 | 49.20 | 11.21 | -339.64 | 10.82 | 1.30 | 0.05 -249.97 | 3.90
DC 4 45.76 | 4.15 -6.47 1.75 63.32 9.95 | -353.91 9.64 | 1.33] 0.06 -249.97 | 4.00
DG 5 4752 | 4.27 | -12.15 1.64 | 114.89 | 10.49 | -368.13 | 10.09 | 1.35 | 0.05 -216.52 | 4.14
DC 6 45.76 | 4.25 -6.37 1.69 | 82.60 8.05 | -372.52 7.60 | 1351 0.05 -249.19 | 4.01
DC 7 45.56 | 4.15 -7.17 1.67 | 92.03 8.05 | -381.94 | 7.56 | 1.24 | 0.05 -250.29 | 3.89
DT 8 48.34 | 3.97 -8.82 1.61 | 226.90 7.50 | -390.87 729 | 1.46 | 0.05 -122.99 | 4.07
DG 9 4743 | 426 | -12.88 1.60 | 147.33 8.89 | -399.93 8.52 1 1.28 | 0.05 -216.77 | 4.13
DT 10 48.24 | 3.90 -9.04 1.66 | 233.97 8.76 | -398.00 8.42 | 1.47 1 0.07 -123.35 | 4.04
DG 11 47.16 | 4.27 | -11.98 1.67 | 147.21 | 10.27 | -400.47 9.81 | 1.38 | 0.05 -216.69 | 4.15
DA 12 47.13 | 424 | -11.32 1.58 | 181.91 8.40 | -384.03 793 1.29 ] 0.06 -165.02 | 4.09
DC 13 46.25 | 4.25 -6.30 1.73 83.48 6.85 | -373.31 6.13 | 1.42] 0.05 -248.47 | 4.15
cLNA-A 14 71.52 | 4.62 -7.65 2.08 | 66.60 | 5.67 | -356.56 | 5.04 | 1.56 | 0.05 -224.53 | 4.64
DT 15 50.13 | 4.00 -9.37 1.70 | 189.24 4.87 | -366.46 451 1.32 ] 0.05 -135.14 | 4.17
DG 16 47.62 | 4.27 | -12.32 1.69 | 105.07 7.25 | -358.18 6.58 | 1.31 ] 0.05 -216.51 | 4.11
DC 17 45.83 | 4.21 -6.43 1.77 44.03 5.05 | -334.86 431 1.34 | 0.06 -250.08 | 4.03
DA 18 46.62 | 435 | -11.54 1.54 | 119.44 5.05 | -322.01 447 1.21 | 0.06 -166.28 | 4.19
DT 19 47.77 | 3.88 -9.21 1.65 | 144.91 5.31 | -309.63 499 | 137 | 0.07 -124.79 | 4.02
DT3 20 47.25 | 3.98 -3.75 1.61 84.31 5.07 | -218.00 | 4.95| 2.34 ] 0.09 -87.85 | 4.13
RAS 21 4791 | 4.13 -2.47 1.63 | -16.65 7.82 | -106.19 6.95 | 1.93 ] 0.08 -75.48 | 4.20
RA 22 50.85 | 4.21 | -10.97 1.80 | 136.21 | 1595 | -345.73 | 15.20 | 1.28 | 0.07 -168.36 | 4.30
RU 23 46.47 | 3.73 -8.40 1.78 | 175.02 | 14.56 | -365.52 | 14.11 1.33 | 0.06 -151.09 | 4.02
RG 24 51.37 | 431 | -13.23 1.85 ] 129.34 | 16.23 | -389.41 | 15.21 1.34 | 0.05 -220.58 | 4.41
RC 25 49.14 | 4.15 -7.39 1.88 86.09 | 12.36 | -382.60 | 11.68 | 1.34 | 0.05 -253.42 | 4.18
RA 26 50.93 | 431 | -11.45 1.78 | 18532 | 11.31 | -394.02 | 10.68 | 1.32 | 0.05 -167.91 | 440
RU 27 46.63 | 3.81 -8.46 1.73 | 209.55 9.43 | -399.53 8.83 | 1.35| 0.05 -150.46 | 4.13
RG 28 52.02 | 444 | -13.68 1.86 | 150.14 | 10.90 | -410.35 | 10.21 1.27 | 0.05 -220.61 | 4.59
RU 29 46.87 | 3.82 -9.53 1.75 | 211.65 8.08 | -401.02 7.71 1.25 1 0.05 -150.78 | 4.14
RC 30 49.08 | 4.19 -6.93 1.90 | 96.72 7.94 | -393.03 731 1.34 ] 0.05 -252.82 | 4.29
RA 31 50.54 | 4.25 | -11.50 1.85 | 185.39 8.70 | -393.87 796 | 1.32 1] 0.06 -168.12 | 4.42
RC 32 49.14 | 4.20 -6.66 1.90 | 92.76 7.99 | -389.38 725 1.37 ] 0.04 -252.77 | 4.26
RA 33 50.01 | 4.14 | -11.43 1.80 | 180.85 7.41 | -389.72 6.67 | 1351 0.05 -168.93 | 4.28
RG 34 51.29 | 429 | -13.12 1.80 | 133.68 7.72 | -394.35 7.00 | 1.38 | 0.05 -221.12 | 4.40
RG 35 51.41 | 423 | -14.37 1.78 | 127.07 7.39 | -387.30 6.49 | 1.29 | 0.05 -221.90 | 4.34
RC 36 49.09 | 4.15 -7.48 1.89 | 68.36 5.82 1 -364.70 | 5.01 | 1.33 | 0.05 -253.40 | 4.20
RG 37 51.06 | 429 | -13.03 1.85 | 102.05 7.36 | -363.26 6.26 | 1.41 ] 0.06 -221.78 | 4.46
RG 38 51.90 | 444 | -13.61 1.79 | 89.28 8.23 | -350.64 | 7.51 | 1.37 ] 0.05 -221.71 | 4.59
RG 39 51.19 | 427 | -13.70 1.77 | 71.47 6.55 | -333.28 565 1321 0.05 -223.00 | 4.35
RA3 40 50.08 | 4.30 -5.31 1.78 | 47.39 591 | -227.27 5.15 | 2.24 ] 0.06 -132.87 | 4.21
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Table SIII.4. Total delta per-residue GBSA energy decomposition (kcal/mol) averaged along the 5 ns
MD trajectory modeling the 7’R-Me-cLNA-A modified at position 7 AON-RNA duplex (AON2).
Contributions from 1-4 interactions are added to the electrostatic and van der Waals energy
components and Generalized Born approach is utilized to describe solvent contributions.

Residue van der Waals | Electrostatic | Polar Non-Polar TOTAL
Solv. Solv.
Avg. o Avg. o Avg. o Avg. o Avg. o

DT5 1 -0.79 | 0.64 | 35.69 2.73 -36.63 | 2.49 -0.26 | 0.02 -1.99 | 0.48
DC 2 -1.87 | 0.88 | 115.76 935 | -118.26 | 9.10 -0.32 | 0.04 -4.70 | 0.80
DC 3 -2.99 | 093 | 119.81 8.14 | -122.65 | 7.93 -0.39 | 0.04 -6.21 | 0.85
DC 4 -3.01 0.92 | 126.10 6.80 | -128.81 | 6.58 -0.38 | 0.03 -6.10 | 0.84
DG 5 -4.74 1.00 | 137.42 7.52 | -139.28 | 7.30 -0.56 | 0.05 -7.16 | 1.07
DC 6 -1.44 | 0.89 | 143.25 6.12 | -146.35 | 5.90 -0.21 | 0.04 -4.75 1 0.70
DC 7 -3.06 | 0.92 | 145.71 592 | -148.52 | 5.72 -0.40 | 0.03 -6.26 | 0.83
DT 8 -3.48 | 0.77 | 159.79 5.60 | -158.86 | 5.47 -0.36 | 0.04 -291 | 0.71
DG 9 -4.64 097 | 151.76 6.42 | -154.25 | 6.24 -0.58 | 0.05 -7.71 1 0.94
DT 10 -1.71 0.68 | 165.32 6.89 | -165.41 | 6.68 -0.17 | 0.03 -1.97 | 0.61
DG 11 -3.45 0.94 | 156.50 8.08 | -159.40 | 7.77 -0.46 | 0.05 -6.81 | 1.02
DA 12 -3.02 | 0.74 | 155.64 6.70 | -155.62 | 6.48 -0.35 | 0.05 -3.34 | 0.68
DC 13 -1.22 | 0.87 | 137.53 5.01 | -139.86 | 4.57 -0.21 | 0.04 -3.75 1 0.78
cLNA-A 14 -5.47 | 0.78 | 136.26 349 | -135.69 | 3.24 -0.56 | 0.05 -5.46 | 0.80
DT 15 -2.04 0.74 | 137.44 325 -137.33 | 3.09 -0.24 | 0.04 -2.17 | 0.57
DG 16 -4.29 0.95 | 120.44 3.94 | -122.90 | 3.59 -0.55 | 0.05 -7.30 | 091
DC 17 -1.13 0.89 | 112.61 323 | -116.26 | 2.82 -0.19 | 0.03 -4.97 1 0.71
DA 18 -4.61 0.85 | 110.84 2.82 | -110.73 | 2.49 -0.53 | 0.05 -5.04 | 0.83
DT 19 -1.91 0.66 | 110.84 3.18 | -110.59 | 2.78 -0.24 | 0.04 -1.90 | 0.68
DT3 20 -2.11 0.79 72.56 2.88 -71.04 | 2.62 -0.35 | 0.09 -0.94 | 1.17
RAS 21 -0.86 0.56 36.92 3.38 -37.12 | 2.92 -0.25 | 0.07 -1.30 | 1.09
RA 22 -2.64 0.75 | 138.10 | 10.05 | -138.01 | 9.76 -0.42 | 0.05 -2.97 1 0.90
RU 23 -1.65 0.68 | 144.37 9.56 | -144.29 | 9.31 -0.20 | 0.04 -1.77 1 0.62
RG 24 -4.32 1.04 | 141.80 | 10.24 | -144.48 | 9.80 -0.56 | 0.05 -7.55 1 1.04
RC 25 -1.27 | 0.87 | 146.41 7.87 | -149.55 | 7.61 -0.18 | 0.03 -4.59 1 0.69
RA 26 -4.32 | 0.84 | 153.52 6.39 | -153.29 | 6.24 -0.50 | 0.04 -4.59 1 0.82
RU 27 -2.22 1 0.65 | 158.98 555 -157.73 | 5.35 -0.23 | 0.04 -1.20 | 0.57
RG 28 -5.05 0.99 | 147.58 6.15 | -151.02 | 5.95 -0.64 | 0.05 -9.14 | 0.98
RU 29 -2.20 0.72 | 161.17 5.79 | -160.68 | 5.55 -0.21 | 0.04 -1.92 | 0.66
RC 30 -2.00 | 0.90 | 149.24 5.66 | -151.35 | 5.35 -0.28 | 0.04 -4.39 | 0.77
RA 31 -4.24 1 0.87 | 149.97 5.80 | -149.75 | 5.53 -0.48 | 0.04 -4.50 | 0.89
RC 32 -1.16 | 0.85 | 139.76 526 | -142.73 | 4.98 -0.20 | 0.03 -4.32 1 0.69
RA 33 -4.05 0.86 | 139.54 452 | -139.73 | 4.29 -0.46 | 0.04 -4.70 | 0.77
RG 34 -2.98 | 0.96 | 124.12 449 | -127.91 | 4.36 -0.43 | 0.04 -7.20 | 0.89
RG 35 -3.79 | 0.97 | 122.05 441 | -125.61 | 4.08 -0.47 | 0.04 -7.82 | 0.93
RC 36 -1.40 | 0.90 | 123.63 327 -126.72 | 2.94 -0.21 | 0.04 -4.70 | 0.72
RG 37 -3.96 1.06 | 104.84 3.03 | -108.51 | 2.83 -0.48 | 0.06 -8.12 | 1.08
RG 38 -3.06 | 0.94 | 98.45 345 -103.28 | 3.29 -0.40 | 0.04 -8.29 | 0.88
RG 39 =332 094 | 98.19 338 -102.49 | 3.12 -0.42 | 0.04 -8.03 | 0.92
RA3 40 -2.50 0.75 72.64 2.83 -72.63 | 2.68 -0.42 | 0.04 -291 ] 0.58
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Table SIILS5. Total per-residue GBSA energy decomposition (kcal/mol) averaged along the 5 ns MD
trajectory modeling the 7'S-Me-cLNA-A modified at position 7 AON-RNA duplex (AONS).
Contributions from 1-4 interactions are added to the electrostatic and van der Waals energy
components and Generalized Born approach is utilized to describe solvent contributions.

Residue Internal van der Waals | Electrostatic | Polar Non-Polar | TOTAL
Solv. Solv.
Avg. o | Avg o Avg. | o Avg. o Avg. | o Avg. o

DTS5 1 45.03 | 3.82 -0.57 1.54 13.71 4,15 | -102.73 391 1.91 | 0.06 -42.66 | 3.92
DC 2 4533 | 4.19 -5.31 1.72 25.68 | 12.60 | -316.44 | 12.26 | 1.34 | 0.05 | -249.40 | 3.94
DC 3 4548 | 4.13 -6.31 1.69 | 49.20 | 11.21 | -339.64 | 10.82 | 1.30 | 0.05 | -249.97 | 3.90
DC 4 45.76 | 4.15 -6.47 1.75 63.32 9.95 | -353.91 9.64 | 1.33| 0.06 | -249.97 | 4.00
DG 5 47.52 | 427 | -12.15 1.64 | 114.89 | 10.49 | -368.13 | 10.09 | 1.35 | 0.05 | -216.52 | 4.14
DC 6 45.76 | 4.25 -6.37 1.69 82.60 8.05 | -372.52 7.60 | 1.35] 0.05 | -249.19 | 4.01
DC 7 45.56 | 4.15 -7.17 1.67 92.03 8.05 | -381.94 | 7.56| 1.24 | 0.05 | -250.29 | 3.89
DT 8 48.34 | 3.97 -8.82 1.61 | 226.90 7.50 | -390.87 7.29 | 1.46 | 0.05 | -122.99 | 4.07
DG 9 4743 | 426 | -12.88 1.60 | 147.33 8.89 | -399.93 852 | 1.28 | 0.05 | -216.77 | 4.13
DT 10 48.24 | 3.90 -9.04 1.66 | 233.97 8.76 | -398.00 842 | 147 | 0.07 | -123.35 | 4.04
DG 11 47.16 | 427 | -11.98 1.67 | 147.21 | 10.27 | -400.47 9.81 1.38 | 0.05 | -216.69 | 4.15
DA 12 47.13 | 424 | -11.32 1.58 | 181.91 8.40 | -384.03 7931 1.29 | 0.06 | -165.02 | 4.09
DC 13 46.25 | 4.25 -6.30 1.73 83.48 6.85 | -373.31 6.13 | 1.42 | 0.05 | -248.47 | 4.15
cLNA-A 14 71.52 | 4.62 -7.65 2.08 | 66.60 | 5.67 | -356.56 | 5.04 | 1.56 | 0.05 | -224.53 | 4.64
DT 15 50.13 | 4.00 -9.37 1.70 | 189.24 4.87 | -366.46 4.51 1.32 | 0.05 | -135.14 | 4.17
DG 16 47.62 | 427 | -12.32 1.69 | 105.07 | 7.25 | -358.18 6.58 | 1.31 | 0.05 ]| -216.51 | 4.11
DC 17 4583 | 4.21 -6.43 1.77 | 44.03 5.05]-33486 | 431 | 1.34 | 0.06 | -250.08 | 4.03
DA 18 46.62 | 435 | -11.54 1.54 | 119.44 | 5.05 | -322.01 447 | 1.21 | 0.06 | -166.28 | 4.19
DT 19 47.77 | 3.88 -9.21 1.65 | 14491 5.31 | -309.63 499 | 1.37 | 0.07 | -124.79 | 4.02
DT3 20 47.25 | 3.98 -3.75 1.61 84.31 5.07 | -218.00 | 495 | 2.34 | 0.09 -87.85 | 4.13
RAS 21 4791 | 4.13 -2.47 1.63 | -16.65 7.821-106.19 | 695| 1.93 | 0.08 -75.48 | 4.20
RA 22 50.85 | 421 | -10.97 1.80 | 136.21 | 1595 | -345.73 | 1520 | 1.28 | 0.07 | -168.36 | 4.30
RU 23 46.47 | 3.73 -8.40 1.78 | 175.02 | 14.56 | -365.52 | 14.11 | 1.33 | 0.06 | -151.09 | 4.02
RG 24 51.37 | 431 | -13.23 1.85 | 129.34 | 16.23 | -389.41 | 15.21 | 1.34 | 0.05 | -220.58 | 4.41
RC 25 49.14 | 4.15 -7.39 1.88 86.09 | 12.36 | -382.60 | 11.68 | 1.34 | 0.05 | -253.42 | 4.18
RA 26 50.93 | 431 | -11.45 1.78 | 185.32 | 11.31 | -394.02 | 10.68 | 1.32 | 0.05 | -167.91 | 4.40
RU 27 46.63 | 3.81 -8.46 1.73 | 209.55 9.43 | -399.53 8.83 | 1.35] 0.05 | -150.46 | 4.13
RG 28 52.02 | 444 | -13.68 1.86 | 150.14 | 1090 | -410.35 | 10.21 | 1.27 | 0.05 | -220.61 | 4.59
RU 29 46.87 | 3.82 -9.53 1.75 | 211.65 8.08 | -401.02 7.71 1.25 | 0.05 | -150.78 | 4.14
RC 30 49.08 | 4.19 -6.93 1.90 | 96.72 7.94 | -393.03 731 1.34| 0.05 | -252.82 | 4.29
RA 31 50.54 | 425 | -11.50 1.85 | 185.39 8.70 | -393.87 796 | 1.32| 0.06 | -168.12 | 4.42
RC 32 49.14 | 4.20 -6.66 1.90 92.76 7.99 | -389.38 7.25 | 1.37 | 0.04 | -252.77 | 4.26
RA 33 50.01 | 4.14 | -11.43 1.80 | 180.85 7.41 | -389.72 6.67 | 1.35| 0.05 | -168.93 | 4.28
RG 34 51.29 | 429 | -13.12 1.80 | 133.68 7.72 | -394.35 7.00 | 1.38 | 0.05 | -221.12 | 4.40
RG 35 51.41 | 423 -14.37 1.78 | 127.07 7.39 | -387.30 6.49 | 1.29 | 0.05 | -221.90 | 4.34
RC 36 49.09 | 4.15 -7.48 1.89 68.36 5.82 | -364.70 5.01 1.33 | 0.05 | -253.40 | 4.20
RG 37 51.06 | 429 | -13.03 1.85 | 102.05 7.36 | -363.26 626 | 141 | 0.06 | -221.78 | 4.46
RG 38 51.90 | 444 | -13.61 1.79 89.28 8.23 | -350.64 7.51 1.37 | 0.05 | -221.71 | 4.59
RG 39 51.19 | 427 | -13.70 1.77 71.47 6.55 | -333.28 565 | 1.32 | 0.05 | -223.00 | 4.35
RA3 40 50.08 | 4.30 -5.31 1.78 47.39 591 | -227.27 5.15 | 2.24 | 0.06 | -132.87 | 4.21
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Table SIII.6. Total delta per-residue GBSA energy decomposition (kcal/mol) averaged along the 5 ns
MD trajectory modeling the 7'S-Me-cLNA-A modified at position 7 AON-RNA duplex (AONS).
Contributions from 1-4 interactions are added to the electrostatic and van der Waals energy
components and Generalized Born approach is utilized to describe solvent contributions.

Residue van der Waals | Electrostatic Polar Non-Polar TOTAL
Solv. Solv.
Avg. o Avg. o Avg. o Avg. o Avg. o

DT5 1 -0.79 | 0.64 35.69 2.73 -36.63 2.49 -0.26 0.02 -1.99 0.48
DC 2 -1.87 | 0.88 115.76 9.35 -118.26 9.10 -0.32 0.04 -4.70 0.80
DC 3 -2.99 1 0.93 119.81 8.14 -122.65 7.93 -0.39 0.04 -6.21 0.85
DC 4 -3.01 0.92 126.10 6.80 -128.81 6.58 -0.38 0.03 -6.10 0.84
DG 5 -4.74 1 1.00 137.42 7.52 -139.28 7.30 -0.56 0.05 -7.16 1.07
DC 6 -1.44 | 0.89 143.25 6.12 -146.35 5.90 -0.21 0.04 -4.75 0.70
DC 7 -3.06 | 0.92 145.71 5.92 -148.52 5.72 -0.40 0.03 -6.26 0.83
DT 8 348 | 0.77 159.79 5.60 -158.86 5.47 -0.36 0.04 -2.91 0.71
DG 9 -4.64 | 097 151.76 6.42 -154.25 6.24 -0.58 0.05 -7.71 0.94
DT 10 -1.71 | 0.68 165.32 6.89 -165.41 6.68 -0.17 0.03 -1.97 0.61
DG 11 =345 0.94 156.50 8.08 -159.40 7.77 -0.46 0.05 -6.81 1.02
DA 12 -3.02 | 0.74 155.64 6.70 -155.62 6.48 -0.35 0.05 -3.34 0.68
DC 13 -1.22 | 0.87 137.53 5.01 -139.86 4.57 -0.21 0.04 -3.75 0.78
cLNA-A 14 -5.47 | 0.78 136.26 3.49 -135.69 3.24 -0.56 0.05 -5.46 0.80
DT 15 -2.04 | 0.74 137.44 3.25 -137.33 3.09 -0.24 0.04 -2.17 0.57
DG 16 -4.29 1 0.95 120.44 3.94 -122.90 3.59 -0.55 0.05 -7.30 091
DC 17 -1.13 | 0.89 112.61 3.23 -116.26 2.82 -0.19 0.03 -4.97 0.71
DA 18 -4.61 0.85 110.84 2.82 -110.73 2.49 -0.53 0.05 -5.04 0.83
DT 19 -1.91 | 0.66 110.84 3.18 -110.59 2.78 -0.24 0.04 -1.90 0.68
DT3 20 -2.11 |1 0.79 72.56 2.88 -71.04 2.62 -0.35 0.09 -0.94 1.17
RAS 21 -0.86 | 0.56 36.92 3.38 -37.12 2.92 -0.25 0.07 -1.30 1.09
RA 22 -2.64 | 0.75 138.10 | 10.05 -138.01 9.76 -0.42 0.05 -2.97 0.90
RU 23 -1.65 | 0.68 144.37 9.56 -144.29 9.31 -0.20 0.04 -1.77 0.62
RG 24 -4.32 | 1.04 141.80 | 10.24 -144.48 9.80 -0.56 0.05 -7.55 1.04
RC 25 -1.27 | 0.87 146.41 7.87 -149.55 7.61 -0.18 0.03 -4.59 0.69
RA 26 -4.32 | 0.84 153.52 6.39 -153.29 6.24 -0.50 0.04 -4.59 0.82
RU 27 -2.22 1 0.65 158.98 5.55 -157.73 5.35 -0.23 0.04 -1.20 0.57
RG 28 -5.05 | 0.99 147.58 6.15 -151.02 595 -0.64 0.05 -9.14 0.98
RU 29 -2.20 |1 0.72 161.17 5.79 -160.68 5.55 -0.21 0.04 -1.92 0.66
RC 30 -2.00 | 0.90 149.24 5.66 -151.35 5.35 -0.28 0.04 -4.39 0.77
RA 31 -4.24 1 0.87 149.97 5.80 -149.75 5.53 -0.48 0.04 -4.50 0.89
RC 32 -1.16 | 0.85 139.76 5.26 -142.73 498 -0.20 0.03 -4.32 0.69
RA 33 -4.05 | 0.86 139.54 4.52 -139.73 4.29 -0.46 0.04 -4.70 0.77
RG 34 -298 | 0.96 124.12 4.49 -127.91 4.36 -0.43 0.04 -7.20 0.89
RG 35 -3.79 | 0.97 122.05 441 -125.61 4.08 -0.47 0.04 -7.82 0.93
RC 36 -1.40 | 0.90 123.63 3.27 -126.72 2.94 -0.21 0.04 -4.70 0.72
RG 37 -3.96 | 1.06 104.84 3.03 -108.51 2.83 -0.48 0.06 -8.12 1.08
RG 38 -3.06 | 0.94 98.45 3.45 -103.28 3.29 -0.40 0.04 -8.29 0.88
RG 39 =332 0.94 98.19 3.38 -102.49 3.12 -0.42 0.04 -8.03 0.92
RA3 40 250 | 0.75 72.64 2.83 -72.63 2.68 -0.42 0.04 -291 0.58
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Table SIIL.7. Total per-residue GBSA energy decomposition (kcal/mol) averaged along the 5 ns MD
trajectory modeling the 7'R-Me-cLNA-"*C modified at position 8 AON-RNA duplex (AON14).
Contributions from 1-4 interactions are added to the electrostatic and van der Waals energy

components and Generalized Born approach is utilized to describe solvent contributions.

Residue Internal van der Waals | Electrostatic | Polar Non-Polar | TOTAL
Solv. Solv.
Avg. |o |Avg. | o Avg. | o Avg. o Avg. | o Avg. o

DTS5 1 43.87 | 3.95 -0.48 1.68 14.28 471 | -102.86 451 191 0.07 -43.28 | 3.88
DC 2 48.63 | 4.32 -5.13 1.74 17.11 | 10.00 | -308.27 9.80 | 1.35 0.06 | -246.31 | 4.12
DC 3 4574 | 4.17 | -6.23 1.70 | 48.81 | 10.25 | -339.26 | 9.89 [ 1.30 0.05 | -249.65 | 3.96
DC 4 4585 | 4.17 -6.46 1.74 66.38 8.95 | -356.98 8.57 | 1.33 0.06 | -249.87 | 4.01
DG 5 4753 | 4.32 | -12.13 1.65 | 119.32 |1 10.03 | -372.48 | 9.61 | 1.34 0.05 | -216.42 | 4.19
DC 6 45.88 | 4.24 -6.36 1.71 87.06 9.34 | -376.93 8.88 | 1.35 0.05 | -249.02 | 4.00
DC 7 4597 | 4.22 | -7.15 1.69 | 94.15 8.18 | -383.94  7.74 | 1.23 0.05 | -249.74 | 3.98
DT 8 48.27 | 3.90 -8.87 1.61 | 227.31 7.51 | -391.26 7.29 | 1.46 0.06 | -123.09 | 4.03
DG 9 4748 | 4.32 | -12.74 1.63 | 145.53 8.77 | -398.27 8.42 | 1.28 0.05 | -216.71 | 4.20
DT 10 48.33 [ 3.97 | -8.89 1.64 | 227.69 | 7.22 | -391.97 | 7.00 | 147 0.06 | -123.36 | 4.08
DG 11 4693 | 4.29 | -12.14 1.64 | 140.65 8.02 | -394.19 7.50 | 1.38 0.05 | -217.38 | 4.18
DA 12 4742 | 429 | -11.53 1.53 | 179.72 | 7.20 | -382.26 | 6.82 | 1.30 0.05 [ -165.35 | 4.13
cLNA-MC 13 | 73.62 | 4.61 | -2.09 241 4.01 7.11 | -378.06 | 6.40 | 1.77 0.05 | -300.75 | 4.66
DA 14 47.28 | 4.28 | -12.99 1.60 | 163.08 | 6.44 | -376.72 | 6.09 | 1.06 0.06 | -178.29 | 4.16
DT 15 48.19 | 3.97 -8.65 1.70 | 198.74 5.40 | -363.20 5.05| 1.46 0.08 | -123.46 | 4.11
DG 16 47.42 | 4.24 | -12.05 1.65 | 102.21 5.88 [ -35542 | 522 134 0.05 [ -216.51 | 4.13
DC 17 4597 | 4.21 -6.52 1.72 | 4739 522 | -338.14 | 448 | 1.35 0.06 | -249.95 | 3.98
DA 18 46.41 | 4.23 | -11.51 1.56 | 121.12 | 4.74 | -323.73 | 4.15 | 1.22 0.06 | -166.49 | 4.12
DT 19 47.76 | 3.91 -9.30 1.64 | 145.48 | 4.89 | -310.21 4.58 | 1.37 0.07 | -124.90 | 4.00
DT3 20 47.15 1 3.98 | -3.72 1.57 | 84.68 | 4.78 | -218.18 | 4.58 | 2.34 0.08 | -87.74 | 4.22
RAS 21 47.94 | 4.15 | -2.61 1.61 | -16.23 7.13 | -106.57 | 6.32 1.92 0.08 [ -75.55| 4.13
RA 22 50.76 | 4.15 | -11.11 1.73 | 135.92 | 13.76 | -345.14 | 12.97 | 1.28 0.06 | -168.29 | 4.27
RU 23 46.38 | 3.75 | -8.39 1.78 | 173.24 | 11.55 | -363.85 | 11.30 | 1.33 0.06 | -151.30 | 4.08
RG 24 51.49 | 432 | -13.42 1.84 | 127.55 [ 12.53 | -387.52 | 11.73 | 1.34 0.06 | -220.56 | 4.44
RC 25 49.29 | 4.14 -7.41 1.90 86.40 9.82 | -382.90 9.11 1.33 0.05 | -253.29 | 4.17
RA 26 50.48 | 4.16 | -11.84 1.77 | 187.56 | 9.67 | -395.91 9.07 | 1.30 0.05 | -168.41 | 4.32
RU 27 46.56 | 3.82 -8.37 1.75 | 211.99 9.24 | -402.70 8.79 | 1.35 0.04 | -151.17 | 4.19
RG 28 51.88 | 4.31 | -13.73 1.79 | 157.64 | 10.03 | -417.11 9.12 | 1.33 0.05 [ -219.99 | 4.41
RU 29 46.87 | 3.83 -9.50 1.72 | 216.05 8.17 | -405.20 7.74 | 1.25 0.05 | -150.51 | 4.11
RC 30 49.08 | 4.17 | -6.93 1.86 | 99.00 [ 7.76 | -394.86 | 7.04 | 1.34 0.05 | -252.38 | 4.22
RA 31 50.43 | 4.19 | -11.59 1.82 | 184.98 7.57 | -393.49 6.77 | 1.30 0.06 | -168.37 | 4.36
RC 32 48.97 | 4.12 -6.76 1.86 89.46 6.72 | -386.02 593 | 1.36 0.04 | -252.98 | 4.18
RA 33 4999 [ 4.13 | -11.52 1.77 | 177.46 6.34 | -386.22 577 134 0.05 | -168.95 | 4.26
RG 34 51.13 | 4.29 | -13.08 1.79 | 131.55 6.82 | -392.30 6.01 1.39 0.04 | -221.31 | 4.35
RG 35 51.28 | 4.24 | -14.42 1.77 | 125.68 6.63 | -385.92 573 1.29 0.05 | -222.10 | 4.30
RC 36 49.05 | 4.17 -7.55 1.88 68.81 5.50 | -365.00 4741 133 0.05 | -253.36 | 4.14
RG 37 51.12 | 4.26 | -13.08 1.88 | 103.42 6.34 | -364.30 5.38 | 1.40 0.06 | -221.44 | 4.37
RG 38 51.21 | 4.32 | -13.72 1.77 92.41 6.28 | -353.69 543 1.36 0.05 | -222.43 | 441
RG 39 51.30 | 4.30 | -13.64 1.83 72.71 6.32 | -334.44 534 132 0.05 | -222.76 | 4.41
RA3 40 49.86 | 4.25 -5.06 2.07 48.55 6.11 | -228.23 523 | 224 0.09 | -132.64 | 4.25
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Table SIIL.8. Total delta per-residue GBSA energy decomposition (kcal/mol) averaged along the 5 ns
MD trajectory modeling the 7'R-Me-cLNA-*C modified at position 8 AON-RNA duplex
(AON14). Contributions from 1-4 interactions are added to the electrostatic and van der Waals energy
components and Generalized Born approach is utilized to describe solvent contributions.

Residue van der Waals | Electrostatic Polar Non-Polar TOTAL
Solv. Solv.
Avg. | o Avg. | o Avg. o Avg. | o Avg. | o

DTS5 1 -1.05 0.88 35.68 2.40 -36.27 2.37 | -0.27 0.04 | -1.91 0.56
DC 2 -1.72 0.92 | 108.95 7.62 | -111.64 7.41 1 -0.30 0.05 | -4.71 0.79
DC 3 -2.93 0.93 | 119.63 7.62 | -122.45 7.43 1 -0.38 0.04 | -6.13 0.88
DC 4 -2.95 0.92 | 127.92 6.27 | -130.63 6.07 | -0.38 0.03 | -6.03 0.84
DG 5 -4.71 1.00 | 140.81 6.99 | -142.63 6.81 | -0.56 0.05 | -7.09 1.04
DC 6 -1.45 0.88 | 146.42 6.69 | -149.46 6.43 | -0.21 0.03 | -4.70 0.72
DC 7 -3.10 0.93 | 146.98 5.71 | -149.76 5.49 | -0.40 0.03 | -6.28 0.84
DT 8 -3.52 0.76 | 159.73 543 | -158.75 5.30 | -0.36 0.03 | -2.91 0.71
DG 9 -4.62 0.96 | 149.81 6.27 | -152.38 6.01 | -0.58 0.05 | -7.77 0.92
DT 10 -1.65 0.69 | 160.62 5.88 | -160.92 5.80 | -0.17 0.03 | -2.11 0.55
DG 11 -3.51 0.94 | 150.11 6.23 | -153.57 5.92 | -0.47 0.05 | -7.44 1.00
DA 12 -3.15 0.71 | 153.35 5.69 | -153.15 5.54 1 -0.36 0.04 | -3.31 0.68
cLNA-YC 13 | -1.96 0.81 | 145.30 4.97 | -146.98 4.65 | -0.25 0.05 | -3.88 0.78
DA 14 -4.75 0.82 | 142.25 4.14 | -141.90 3.96 | -0.53 0.05 | -4.94 0.78
DT 15 -1.88 0.69 | 135.02 3.65 | -134.98 3.51 | -0.22 0.04 | -2.06 0.54
DG 16 -4.26 0.96 | 119.01 3.80 | -121.45 3.44 | -0.56 0.05 | -7.26 0.93
DC 17 -1.18 0.86 | 113.73 3.38 | -117.28 3.03 | -0.19 0.03 | -4.92 0.72
DA 18 -4.60 0.85 | 111.59 2.89 | -111.53 2.59 1 -0.53 0.05 | -5.07 0.83
DT 19 -1.94 0.65 | 110.95 3251 -110.71 2.90 | -0.24 0.04 | -1.94 0.61
DT3 20 -2.06 0.72 72.46 2.81 -70.89 2.50 | -0.35 0.08 | -0.84 1.12
RAS 21 -0.87 0.61 36.72 2.78 -36.90 2.37 1 -0.25 0.07 | -1.31 1.06
RA 22 -2.63 0.72 | 137.81 8.36 | -137.77 8.20 | -0.42 0.05 | -3.00 0.75
RU 23 -1.62 0.69 | 143.85 8.02 | -143.85 7.81 | -0.20 0.04 | -1.82 0.59
RG 24 -4.39 1.01 | 141.32 8.33 | -143.98 7.96 | -0.56 0.05 | -7.61 1.03
RC 25 -1.26 0.88 | 147.14 6.33 | -150.26 6.07 | -0.18 0.03 | -4.57 0.69
RA 26 -4.47 0.85 | 155.39 6.19 | -155.03 5.97 | -0.50 0.05 | -4.61 0.84
RU 27 -1.78 0.70 | 161.06 5.91 | -160.84 5.69 | -0.20 0.04 | -1.76 0.57
RG 28 -4.72 0.90 | 153.85 6.26 | -156.33 6.06 | -0.57 0.04 | -7.78 0.96
RU 29 -2.24 0.67 | 164.24 5.97 | -163.53 5.73 | -0.21 0.04 | -1.74 0.65
RC 30 -2.31 0.90 | 149.63 5.41 | -151.17 5.04 | -0.32 0.05 | -4.16 0.79
RA 31 -4.41 0.85 | 147.95 490 | -147.79 4.58 | -0.49 0.04 | -4.74 0.85
RC 32 -1.14 0.86 | 136.07 442 | -139.14 4.09 | -0.20 0.03 | -441 0.67
RA 33 4.11 0.84 | 136.10 4.12 | -136.32 3.92 1 -0.46 0.04 | -4.79 0.77
RG 34 -2.99 0.96 | 121.38 419 | -125.22 4.04 | -0.43 0.04 | -7.25 0.86
RG 35 -3.85 0.96 | 120.22 4.19 | -123.77 3.89 | -0.48 0.04 | -7.87 0.92
RC 36 -1.39 0.89 | 123.01 3.11 | -126.14 2.80 | -0.21 0.03 | -4.72 0.70
RG 37 -3.95 1.06 | 103.91 3.04 | -107.65 2.84 | -0.49 0.06 | -8.17 1.05
RG 38 -3.03 0.94 98.44 3.34 | -103.25 3.20 | -0.39 0.04 | -8.23 0.89
RG 39 -3.38 0.96 98.55 3.37 | -102.73 3.04 | -0.42 0.05 | -7.98 0.96
RA3 40 -2.48 0.99 73.69 2.88 -73.48 2.76 | -0.42 0.08 | -2.68 0.77
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Table SIIL.9. Total per-residue GBSA energy decomposition (kcal/mol) averaged along the 5 ns MD
trajectory modeling the 7'S-Me-cLNA-"“C modified at position 8 AON-RNA duplex (AON17).
Contributions from 1-4 interactions are added to the electrostatic and van der Waals energy
components and Generalized Born approach is utilized to describe solvent contributions.

Residue Internal van der Electrostati | Polar Non-Polar | TOTAL
Waals c Solv. Solv.
Avg | o |Avg. | o Avg. | o Avg. | o Avg | o Avg. | o
DT5 1 419 | 3.7 0.32 2.37 8.14 | 6.02 | -94.67 | 5.09 | 1.87 0.20 | -42.38 | 3.8
6 7 9
DC 2 483 | 42| -3.29 1.85 8.07 | 8.28 -1 7.80 | 1.50 0.08 -1 4.0
2 5 300.18 245.58 6
DC 3 455 4.1 | -6.34 1.70 | 47.19 | 10.0 -1 970 | 1.28 0.08 -1 3.9
6 4 8 | 337.47 249.78 5
DC 4 457 | 4.1 | -6.60 1.77 | 63.42 | 8.88 - 858 [ 1.32 0.07 -1 4.0
5 8 354.06 250.18 1
DG 5 472 | 43 - 1.66 | 113.8 | 9.35 -1 9.03 | 1.36 0.05 - 4.1
5 41 12.16 8 367.13 216.80 7
DC 6 48.0 | 4.7 | -6.14 1.71 | 83.28 | 8.58 -| 810 | 1.36 0.05 - 4.6
7 8 373.39 246.83 1
DC 7 456 | 4.1 | -7.01 1.69 | 94.89 | 9.60 -1 9.11 | 1.24 0.05 -1 3.9
2 9 384.76 250.03 8
DT 8 484 39| -8.81 1.60 | 227.9 | 8.42 -| 8.16 | 1.46 0.05 -1 4.0
9 8 6 391.84 122.74 7
DG 9 473 | 43 - 1.62 | 146.4 | 9.26 -| 8.84 | 1.28 0.05 - 4.1
0 0| 12.82 9 399.15 216.90 7
DT 10 484 | 3.9 | -8.87 1.63 | 2285 | 7.53 - 7.22 | 148 0.06 - 4.1
9 8 0 392.66 123.07 0
DG 11 46.8 | 4.2 - 1.63 | 141.1 | 8.64 -| 8.06 [ 1.38 0.05 - 4.1
7 91 12.14 8 394.72 217.42 6
DA 12 469 | 4.3 - 1.51 | 178.8 | 7.37 -1 7.10 | 1.31 0.05 - 4.1
6 0] 11.48 3 381.19 165.56 3
cLNA-M¢C 75.2 | 4.6 | -2.05 2.37 | -1.29 | 6.66 - 592 | 1.78 0.05 - 4.7
13 7 6 374.67 300.95 1
DA 14 483 | 43 - 1.58 | 161.2 | 6.58 -1 6.24 | 1.03 0.05 - 42
0 8| 13.07 0 377.42 179.97 4
DT 15 48.1 | 3.9 | -8.74 1.66 | 199.8 | 6.02 -| 5.64 | 145 0.07 - 4.1
9 9 7 364.25 123.48 2
DG 16 47.1 | 4.2 - 1.66 | 101.3 | 6.32 -] 5.65| 1.33 0.05 - 4.1
6 0] 12.09 1 354.55 216.84 2
DC 17 459 42| -6.47 1.73 | 46.73 | 5.56 -| 485 | 1.35 0.06 -1 4.0
1 4 337.50 249.98 4
DA 18 46.5 | 4.2 - 1.53 | 121.0 | 5.66 -] 5.16 | 1.22 0.06 - 4.1
1 71 11.48 9 323.75 166.41 1
DT 19 478 | 3.8 | -9.18 1.67 | 145.5| 5.34 -] 5.08 | 1.38 0.07 -1 4.0
6 9 8 310.36 124.71 3
DT3 20 473 39| -3.55 1.59 | 84.79 | 4.97 -| 4.64 | 2.33 0.08 | -87.75 | 4.1
8 3 218.69 1
RA5 21 476 | 40| -2.63 1.58 -1 7.1 -1 632191 007] -76.03| 4.0
1| 3 15.58 107.34 4
RA 22 50.6 | 4.2 - 175 | 137.1] 136 - 128 130 0.07 -1 42
2| 211099 6 5| 346.59 2 168.51 8
RU 23 465 39 -8.28 1.77 | 1737 | 11.0 -1 104]134] 0.06 -1 43
71 1 4 7| 364.67 5 15129 | 0
RG 24 520 45 - 1.86 | 128.0 | 124 117134 0.05 - 47
4| 41325 6 1| 388.15 6 219.95| 5
RC 25 492 41| 747 1.88 | 87.36 | 11.1 -1 105133 0.05 N
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9 8 6 | 383.88 2 253.37 5
RA 26 505 | 42 - 1.73 | 187.9 | 10.8 -| 10.1 | 1.30 | 0.05 -| 43
9 81 12.06 8 3] 396.18 8 168.38 7
RU 27 46.3 | 3.7 | -8.31 1.75 | 210.9 | 9.75 -1 932|136 | 0.05 -| 4.0
8 9 7 401.78 151.38 8
RG 28 519 | 44 - 1.80 | 154.8 | 10.3 -1 939 | 1.34 | 0.05 - 45
3 3 [ 13.53 6 41 414.73 220.14 3
RU 29 469 | 3.8 | -9.49 1.69 | 212.7 | 7.48 -| 7.18 | 1.26 | 0.05 -1 41
4 0 8 402.02 150.53 0
RC 30 49.0 | 42| -6.94 1.88 | 95.35| 7.07 -] 643 | 1.34| 0.05 -] 42
6 0 391.37 252.57 4
RA 31 504 | 42 - 1.82 | 182.0 [ 7.28 -| 648 | 1.30 | 0.05 -| 43
5 0] 11.60 8 390.41 168.18 5
RC 32 49.1 | 41| -6.74 1.89 | 87.59 [ 7.07 -] 629 | 1.37 | 0.05 - 41
1 1 384.12 252.79 8
RA 33 502 42 - 1.75 | 176.0 | 691 -] 622 | 1.34| 0.05 -] 42
2 21 11.49 3 384.86 168.76 8
RG 34 SI.1 | 43 - 1.82 | 130.4| 7.34 -] 649 | 1.38 | 0.04 -| 44
8 0] 13.02 9 391.42 221.38 1
RG 35 51.3 | 42 - 1.78 | 125.3 | 6.62 -| 578 | 1.28 | 0.05 -| 43
3 411447 3 385.31 221.85 4
RC 36 49.1 | 41| -741 1.92 | 69.30 [ 5.80 -| 497|133 | 0.05 -| 42
2 7 365.67 253.33 6
RG 37 51.0| 42 - 1.89 | 103.6 [ 6.76 -| 591 | 140 | 0.06 -| 43
8 41 12.99 9 364.62 221.44 8
RG 38 51.0| 43 - 1.76 | 92.40 [ 6.80 -| 6.00 | 1.37 | 0.05 -| 44
9 0] 13.82 353.65 222.61 2
RG 39 51.1 | 43 - 1.95 | 72.72 | 6.53 -| 545 133 | 0.08 -| 44
8 111347 334.79 223.03 0
RA3 40 51.0 [ 45| -6.60 1.89 | 51.95| 6.24 -] 5.62 | 207 | 0.17 - 47
6 7 228.05 129.57 7
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Table SIII.10. Total delta per-residue GBSA energy decomposition (kcal/mol) averaged along the 5
ns MD trajectory modeling the 7’S-Me-cLNA- YC modified at position 8 AON-RNA duplex
(AON17). Contributions from 1-4 interactions are added to the electrostatic and van der Waals energy
components and Generalized Born approach is utilized to describe solvent contributions.

Residue van der Waals | Electrostatic Polar Non-Polar TOTAL
Solv. Solv.
Avg. | o Avg. | o Avg. Avg. | o Avg. | o

DTS5 1 -2.28 1.12 36.14 3.22 -34.75 2.76 | -0.42 0.17 | -1.31 1.15
DC 2 -1.76 0.95 | 103.23 5.75 | -105.89 5.54 1 -0.40 0.08 | -4.82 0.85
DC 3 -2.95 091 | 119.78 6.99 | -122.60 6.78 | -0.38 0.04 | -6.15 0.85
DC 4 -2.95 0.93 | 126.55 6.07 | -129.34 5.88 | -0.38 0.03 | -6.11 0.86
DG 5 -4.67 1.02 | 137.01 6.76 | -138.79 6.61 | -0.56 0.06 | -7.00 1.09
DC 6 -1.44 0.86 | 142.95 6.19 | -146.00 5.86 | -0.21 0.04 | -4.69 0.71
DC 7 -3.07 0.94 | 148.42 6.90 | -151.14 6.65 | -0.40 0.03 | -6.19 0.86
DT 8 -3.54 0.76 | 161.08 6.19 | -160.07 6.03 | -0.36 0.03 | -2.88 0.73
DG 9 -4.67 0.96 | 151.40 6.56 | -153.90 6.35 | -0.58 0.05 | -7.76 0.94
DT 10 -1.72 0.68 | 161.89 592 | -162.05 5.75 1 -0.17 0.03 | -2.05 0.59
DG 11 -3.51 0.95 | 151.08 6.57 | -154.55 6.24 | -0.47 0.05 | -7.44 1.00
DA 12 -3.13 0.71 | 153.46 5.75 | -153.25 5.53 1 -0.36 0.04 | -3.27 0.69
cLNA-YC 13 | -1.89 0.83 | 143.04 4.89 | -144.66 4.57 | -0.24 0.04 | -3.75 0.80
DA 14 -4.94 0.81 | 141.75 425 | -141.23 3.99 | -0.55 0.05 | -4.97 0.78
DT 15 -1.88 0.68 | 135.98 398 | -135.88 3.78 | -0.21 0.04 | -1.98 0.54
DG 16 -4.30 0.96 | 118.81 426 | -121.28 3.92 1 -0.56 0.05 | -7.32 091
DC 17 -1.21 0.88 | 113.65 349 | -117.22 3.16 | -0.19 0.03 | -4.97 0.71
DA 18 -4.63 0.85 | 111.54 3.08 | -111.52 2.78 | -0.54 0.05| -5.14 0.83
DT 19 -1.91 0.65 | 110.61 341 | -110.46 3.10 | -0.24 0.04 | -2.01 0.60
DT3 20 -2.10 0.76 | 72.39 2.97 -71.08 2.56 | -0.36 0.08 | -1.14 1.17
RAS 21 -0.92 0.59 | 36.68 3.21 -37.09 2.63 | -0.26 0.06 | -1.60 1.10
RA 22 -2.65 0.73 | 139.03 8.36 | -139.02 8.04 | -0.42 0.05 | -3.05 0.78
RU 23 -1.59 0.68 | 144.67 7.04 | -144.71 6.83 | -0.19 0.04 | -1.82 0.58
RG 24 -4.33 1.02 | 142.12 7.97 | -144.81 7.69 | -0.55 0.05 | -7.58 1.00
RC 25 -1.30 0.88 | 147.58 7.39 | -150.67 7.10 | -0.18 0.03 | -4.56 0.69
RA 26 -4.56 0.82 | 154.79 7.13 | -154.47 6.90 | -0.51 0.04 | -4.75 0.84
RU 27 -1.79 0.68 | 160.05 6.84 | -159.75 6.58 | -0.20 0.03 | -1.69 0.58
RG 28 -4.73 0.91 | 151.61 6.74 | -154.40 6.50 | -0.57 0.04 | -8.09 0.94
RU 29 -2.25 0.67 | 160.92 5.87 | -160.33 5.64 | -0.21 0.04 | -1.87 0.66
RC 30 -2.34 0.86 | 146.58 5.54 | -148.09 5.16 | -0.31 0.04 | -4.16 0.82
RA 31 -4.44 0.83 | 145.48 5.40 | -145.24 5.15 ] -0.50 0.04 | -4.70 0.88
RC 32 -1.18 0.85 | 134.49 5.00 | -137.50 4.68 | -0.20 0.03 | -4.39 0.68
RA 33 -4.13 0.86 | 135.00 447 | -135.18 4.19 | -0.46 0.04 | -4.78 0.76
RG 34 -3.00 0.97 | 120.72 4,58 | -124.62 441 ] -0.43 0.04 | -7.34 0.87
RG 35 -3.99 0.97 | 120.20 421 | -123.52 3.89 | -0.49 0.04 | -7.79 0.95
RC 36 -1.37 0.90 | 123.67 3.38 | -126.80 3.03 | -0.21 0.03 | -4.71 0.72
RG 37 -3.83 1.12 | 104.03 3.20 | -107.80 3.04 | -0.48 0.06 | -8.08 1.11
RG 38 -3.02 0.94 98.32 3.55 | -103.17 3.39 | -0.39 0.04 | -8.26 0.92
RG 39 -3.22 1.00 97.95 3.33 | -102.37 3.06 | -0.43 0.07 | -8.07 0.98
RA3 40 -3.90 1.43 76.88 3.16 -73.35 2.94 | -0.59 0.19 | -0.96 1.16
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Table SIIL.11. Total per-residue GBSA energy decomposition (kcal/mol averaged along the 5 ns MD
trajectory modeling the 7'R-Me-cLNA-G modified at position 10 AON-RNA duplex (AONS).
Contributions from 1-4 interactions are added to the electrostatic and van der Waals energy
components and Generalized Born approach is utilized to describe solvent contributions.

Residue Internal van der Electrostati | Polar Non-Polar | TOTAL
Waals c Solv. Solv.
Avg. | o |Ave. | o Avg. | o Avg. | o Avg | o Avg. | o
DT5 1 450 39| -1.10 1.85 | 1205 | 484 | -9991 | 476 | 1.89 0.12 | -42.07 | 3.9
0 8 1
DC 2 46.0 | 42 | -4.79 1.82 | 21.00 | 12.1 -1 11.9 ] 1.36 0.06 - 4.1
0 5 11 311.75 3 248.19 3
DC 3 458 | 4.1 | -6.25 1.67 | 47.26 | 10.8 -1 104 ] 1.32 0.06 -1 39
2 6 0| 337.79 3 249.64 5
DC 4 456 | 42| -6.27 1.72 1 6596 | 11.1 -1 10.8 | 1.35 0.06 - 4.0
4 0 3| 356.56 2 249.89 6
DG 5 476 | 4.3 - 1.63 | 119.6 | 122 -1 11.8 | 1.34 0.05 - 4.1
7 1] 12.19 9 3] 373.08 4 216.57 8
DC 6 455 | 42 | -6.40 1.68 | 90.62 | 12.6 - 122 ] 1.35 0.05 -1 4.0
9 3 6 | 380.35 3 249.20 1
DC 7 455 4.1 | -7.12 1.66 | 99.12 | 13.6 - 13.2 ] 1.25 0.05 -1 39
5 6 5] 388.92 0 250.13 0
DT 8 48.5 | 4.0 | -8.71 1.62 | 231.6 | 12.8 - 124 ] 147 0.05 - 4.1
0 3 9 3] 395.61 8 122.67 8
DG 9 47.6 | 4.2 - 1.62 | 148.8 | 13.7 - 13.1 ] 1.30 0.05 - 4.1
1 71 12.64 1 1| 401.87 9 216.79 7
DT 10 48.8 | 3.9 | -8.87 1.59 | 227.2 | 7.96 - 7721 1.53 0.06 -1 4.2
5 6 0 392.16 123.45 1
cLNA-G 74.0 | 4.8 | -7.38 2.20 - 7.51 -1 6.65| 1.69 0.05 -1 4.6
11 9 8 93.12 381.91 406.64 5
DA 12 484 | 4.2 - 1.60 | 1794 | 6.75 -1 6.29 ] 1.20 0.05 -1 4.1
3 311191 3 395.58 178.43 7
DC 13 456 | 4.1 | -6.08 1.77 | 90.07 | 6.53 -1 595 1.35 0.06 -1 3.9
2 8 379.56 248.60 5
DA 14 464 | 4.2 - 1.65 | 166.7 | 6.62 -1 6.10 | 1.18 0.09 - 4.1
5 31 11.91 6 368.52 166.03 3
DT 15 480 3.9 | -9.88 1.83 | 201.3 | 5.33 -1 5.02 | 1.27 0.14 - 4.1
9 1 9 364.99 124.12 2
DG 16 472 | 4.2 - 2.19 | 107.2 | 6.06 -1 5.63 ] 1.10 0.15 - 4.2
3 0] 14.42 5 358.56 217.39 0
DC 17 46.0 | 42| -7.71 1.96 | 50.16 | 7.57 -1 7.02 ] 1.15 0.13 -1 4.1
6 9 341.32 251.66 9
DA 18 46.0 | 4.2 - 1.63 | 123.7 | 6.89 -1 6.57 ] 1.16 0.06 - 4.1
0 3] 11.80 2 326.33 167.24 3
DT 19 478 | 39| -941 1.69 | 1489 | 5.99 -| 5.78 | 1.37 0.07 -1 4.0
7 1 6 313.58 124.79 5
DT3 20 472 | 39| -3.38 1.55 | 90.46 | 5.52 -| 536 253 0.08 | -86.63 | 4.0
1 8 223.44 5
RA5 21 46.1 | 42| 352 3.19 | 434 742 572132 042 -7625| 47
9 3 115.89 0
RA 22 5411 43| -6.39 195 1482 | 154 - 143 | 1.49 0.09 -| 44
2 0 9 91 359.03 4 161.53 9
RU 23 472 | 3.8 | -9.36 195 1829 | 124 -1 11.8 | 1.19 0.07 - 4.1
5 7 1 6 | 372.31 5 150.32 9
RG 24 51.5| 42 - 1.90 | 139.7 | 12.7 - 11.8 | 1.31 0.06 -| 44
1 9| 14.08 4 6 | 398.29 7 219.81 7
RC 25 49.6 | 42| -7.59 1.90 | 94.00 | 13.2 - 12.7 ] 1.33 0.05 - 42
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0 3 81 390.42 4 253.09 8
RA 26 504 | 42 - 1.71 | 198.1 | 153 -| 147 1.29 | 0.05 -| 43
5 1] 12.28 4 6 | 405.92 2 168.31 6
RU 27 46.3 | 3.7 | -835 1.76 | 220.8 | 14.5 - 139 1.35| 0.04 - 41
5 6 1 1] 411.19 6 151.04 3
RG 28 514 | 43 - 1.86 | 161.0 | 13.6 - 12.8 [ 1.34 | 0.05 -| 44
6 3| 13.27 9 91 421.04 3 220.43 9
RU 29 46.5 | 3.7 | -8.76 1.74 | 215.8 | 9.63 -1 9.20 [ 1.29 | 0.05 -| 4.0
0 3 4 405.73 150.85 4
RC 30 49.0 | 4.1 | -7.20 1.82 | 100.6 | 8.64 - 7.85 | 1.35] 0.05 - 42
9 5 0 394.09 250.24 1
RA 31 50.5 | 4.1 - 1.75 | 185.3 | 8.28 -| 748 [ 1.26 | 0.05 -| 42
0 8] 11.98 4 393.04 167.92 9
RC 32 492 | 41| -6.81 1.88 [ 91.03 | 6.78 - 6.09 135] 0.05 - 42
3 4 386.87 252.06 1
RA 33 499 | 4.1 - 1.77 | 1782 | 6.89 -] 6.20 [ 1.36 | 0.05 - 43
5 8] 11.34 6 387.19 168.96 2
RG 34 51.3 | 43 - 1.80 [ 131.1 | 7.41 - 6.72 | 1.39 | 0.04 -| 44
3 7| 13.07 2 392.02 221.25 8
RG 35 51.3 | 42 - 1.78 | 124.8 | 7.44 - 652 1.30 | 0.05 - 43
1 51 14.20 3 385.32 222.08 3
RC 36 49.0 | 41| -7.24 1.92 | 69.92 | 7.32 -] 6.63 | 1.35| 0.06 - 42
9 4 366.15 253.04 2
RG 37 51.3 | 43 - 1.85 | 105.7 | 7.77 -1 7.02 | 1.39 | 0.06 -| 44
4 41 13.09 0 366.46 221.11 5
RG 38 509 | 4.2 - 1.77 | 93.96 | 7.65 - 6.78 [ 1.37 | 0.05 -| 42
1 2| 13.75 355.19 222.70 8
RG 39 51.5| 44 - 2.01 | 72.42 | 8.07 -1 7.02 | 1.36 | 0.08 -| 45
3 71 13.13 334.60 222.42 7
RA3 40 50.0 | 43| -6.89 238 | 51.03 | 6.43 -] 5.83 | 2.08| 0.20 -| 44
1 3 228.02 131.78 8
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Table SIII.12. Total delta per-residue GBSA energy decomposition (kcal/mol) averaged along the 5
ns MD trajectory modeling the 7'R-Me-cLNA-G modified at position 10 AON-RNA duplex
(AONBS). Contributions from 1-4 interactions are added to the electrostatic and van der Waals energy
components and Generalized Born approach is utilized to describe solvent contributions.

Residue van der Waals | Electrostatic Polar Non-Polar TOTAL
Solv. Solv.
Avg. o Avg. o Avg. o Avg. O Avg. | o

DT5 1 -2.40 1.63 3649 | 3.64 -35.57 3.70 -0.37 | 0.15 -1.84 1.25
DC 2 -1.86 0.94 113.94 8.15 -116.51 7.96 -0.38 | 0.06 | -4.81 0.92
DC 3 -2.83 0.93 118.62 7.75 -121.46 | 7.57 -0.37 | 0.04 -6.04 0.85
DC 4 -2.87 0.93 128.10 7.89 -130.82 7.65 -0.37 | 0.03 -5.96 0.86
DG 5 -4.93 1.06 140.36 8.81 -142.33 8.64 -0.58 | 0.06 -7.48 1.13
DC 6 -1.58 0.90 14820 | 9.21 -151.06 8.95 -0.22 | 0.04 -4.66 0.74
DC 7 -3.13 0.91 150.16 | 9.69 -152.85 9.43 -0.40 | 0.03 -6.22 0.84
DT 8 -3.44 0.78 162.93 9.05 -161.93 8.83 -0.35 | 0.04 -2.79 0.72
DG 9 -4.40 1.00 152.83 941 -155.80 9.11 -0.56 | 0.05 -7.93 1.00
DT 10 -1.98 0.77 162.31 6.03 -162.14 | 5.83 -0.19 | 0.04 -2.00 0.60
cLNA-G 11 -4.87 0.87 153.44 | 5.05 -155.12 4.77 -0.51 | 0.04 | -7.06 0.83
DA 12 -3.53 0.74 162.05 5.43 -161.69 5.21 -0.40 | 0.04 -3.57 0.78
DC 13 -1.23 0.90 142.14 5.11 -144.89 | 4.71 -0.21 | 0.05 -4.18 0.75
DA 14 -5.14 1.03 139.66 | 4.96 -138.81 4.73 -0.57 | 0.08 -4.86 0.83
DT 15 -3.51 1.05 137.31 3.92 -136.33 3.76 -0.46 | 0.14 -2.99 0.87
DG 16 -6.81 1.81 124.32 3.78 -124.68 3.48 -0.80 | 0.15 -7.97 1.45
DC 17 -2.42 1.22 115.84 4.31 -119.72 3.91 -0.38 | 0.12 -6.67 1.45
DA 18 -4.54 0.90 114.05 3.77 -114.47 3.64 -0.54 | 0.06 -5.51 1.05
DT 19 -1.62 0.68 113.61 3.69 -113.64 3.38 -0.22 | 0.04 -1.86 0.60
DT3 20 -1.62 0.60 76.92 2.97 -74.87 2.97 -0.16 | 0.06 0.27 0.42
RAS 21 -6.21 2.54 47.16 3.47 -43.85 2.87 -093 | 0.31 -3.82 2.46
RA 22 -2.88 0.78 151.82 8.68 -150.82 8.32 -0.53 | 0.07 -2.41 0.93
RU 23 -1.62 0.71 149.67 7.40 -149.76 | 7.13 -0.19 | 0.04 -1.89 0.63
RG 24 -4.23 1.02 145.95 7.47 -148.30 | 7.22 -0.52 |1 0.05 -7.10 1.12
RC 25 -1.07 0.84 151.17 9.01 -154.50 8.74 -0.16 | 0.03 -4.56 0.81
RA 26 -4.55 0.82 160.83 | 10.81 -160.27 | 10.42 -0.51 ] 0.04 | -4.50 0.93
RU 27 -1.73 0.69 164.81 | 10.05 -164.53 9.71 -0.20 | 0.03 -1.64 0.60
RG 28 -4.34 1.02 152.43 9.26 -155.70 8.88 -0.57 | 0.05 -8.18 1.02
RU 29 -1.72 0.72 161.40 6.92 -161.43 6.73 -0.18 | 0.04 -1.93 0.67
RC 30 -2.83 0.74 149.61 6.03 -148.70 | 5.76 -0.32 |1 0.03 -2.24 0.77
RA 31 -5.08 0.83 144.82 5.44 -144.32 5.20 -0.55 1 0.04| -5.12 0.74
RC 32 -1.53 0.93 13444 | 4.71 -136.91 4.42 -0.24 | 0.05 -4.24 0.75
RA 33 -4.20 0.89 135.65 431 -135.78 | 4.08 -0.46 | 0.05 -4.79 0.81
RG 34 -3.00 0.94 121.57 | 4.45 -125.34 | 4.34 -0.42 | 0.04 -7.19 0.87
RG 35 -3.68 0.96 119.93 4.49 -123.73 4.17 -0.47 | 0.04 -7.95 0.93
RC 36 -1.49 0.91 123.48 3.68 -126.38 3.41 -0.22 | 0.04 -4.61 0.77
RG 37 -4.33 1.14 105.35 341 -108.91 3.23 -0.52 | 0.07 -8.41 1.15
RG 38 -3.07 0.93 99.67 | 3.46 -104.36 3.32 -0.39 | 0.04 -8.15 0.93
RG 39 -2.99 1.00 97.77 | 3.81 -102.34 | 3.42 -0.39 | 0.06 -7.95 0.99
RA3 40 -4.17 1.95 75.74 3.07 -72.73 3.00 -0.60 | 0.22 -1.75 1.35
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Table SIII.13. Total per-residue GBSA energy decomposition (kcal/mol) averaged along the 5 ns MD
trajectory modeling the 7'S-Me-cLNA-G modified at position 10 AON-RNA duplex (AONI11).
Contributions from 1-4 interactions are added to the electrostatic and van der Waals energy
components and Generalized Born approach is utilized to describe solvent contributions.

Residue Internal van der Waals | Electrostatic | Polar Non-Polar TOTAL
Solv. Solv.
Avg. | o Avg. o Avg. o Avg. o Avg. | o Avg. o

DT5 1 4496 | 3.79 -0.63 1.56 14.45 4.10 | -103.38 3.89 | 1.90 0.07 | -42.71 | 3.90
DC 2 45.53 | 4.18 -5.31 1.73 27.31 | 1445 | -318.04 | 14.03 | 1.35 0.06 | -249.16 | 4.00
DC 3 45.65 | 4.19 -6.27 1.67 | 51.96 | 13.26 | -342.36 | 12.88 | 1.30 0.05 | -249.72 | 3.97
DC 4 4595 | 4.25 -6.29 1.72 68.45 | 12.44 | -359.02 | 12.11 | 1.34 0.06 | -249.57 | 4.06
DG 5 4750 | 435 | -12.23 1.64 | 123.30 | 1449 | -376.44 | 14.08 | 1.35 0.05 | -216.53 | 4.20
DC 6 4550 | 4.17 -6.41 1.70 | 93.45 | 1448 | -383.16 | 14.04 | 1.35 0.05 | -249.27 | 3.98
DC 7 4555 | 4.16 -7.19 1.65 | 103.09 | 14.55 | -392.74 | 14.05 | 1.24 0.05 | -250.05 | 3.89
DT 8 48.52 | 3.92 -8.85 1.63 | 235.39 | 12.85 | -399.26 | 12.52 | 1.46 0.06 | -122.74 | 4.01
DG 9 47.21 | 437 | -12.52 1.64 | 152.51 | 12.15 | -405.44 | 11.73 | 1.31 0.05 | -216.94 | 4.25
DT 10 48.88 | 4.10 -8.08 1.64 | 231.26 9.67 | -396.13 9.49 | 1.56 0.07 | -122.51 | 4.08
cLNA-G 11 | 74.32 | 4.95 -7.21 2.32 | -69.39 | 10.49 | -402.52 9.50 | 1.71 0.06 | -403.08 | 4.76
DA 12 48.65 | 4.22 | -12.13 1.60 | 181.90 798 | -397.40 | 7.67 | 1.14 0.05 | -177.84 | 4.17
DC 13 45.67 | 4.24 -6.00 1.74 89.39 7.86 | -379.05 739 | 1.37 0.05 | -248.63 | 3.98
DA 14 46.43 | 422 | -11.47 1.53 | 164.74 6.39 | -367.10 | 6.06 | 1.21 0.06 | -166.18 | 4.09
DT 15 48.38 | 3.98 -8.44 1.65 | 199.99 5.86 | -364.47 553 | 1.52 0.06 | -123.02 | 4.05
DG 16 47.28 | 425 -12.08 1.64 | 104.10 6.61 | -357.27 6.04 | 1.34 0.05 | -216.64 | 4.13
DC 17 46.08 | 4.31 -6.60 1.71 51.23 7.01 | -341.96 6.50 | 1.35 0.06 | -249.91 | 4.04
DA 18 46.71 | 428 | -11.48 1.56 | 125.05 6.35 | -327.71 591 1.21 0.06 | -166.23 | 4.14
DT 19 4795 | 3.95 -9.01 1.69 | 148.44 5.77 | -313.26 545 1.42 0.07 | -124.45 | 4.06
DT3 20 49.35 | 4.36 -3.46 1.61 85.02 6.02 | -219.93 5.73 | 2.27 0.07 -86.75 | 4.33
RAS 21 4749 | 4.13 -2.63 1.56 | -17.67 6.60 | -105.51 5.86 | 1.90 0.06 -76.43 | 4.03
RA 22 50.32 | 4.20 | -10.73 1.78 | 129.50 | 12.44 | -339.18 | 11.76 | 1.31 0.06 | -168.77 | 4.31
RU 23 46.37 | 3.80 -8.11 1.79 | 171.22 |1 10.90 | -362.34 | 10.37 | 1.36 0.05 | -151.50 | 4.10
RG 24 51.38 | 427 | -13.35 1.84 | 130.01 | 12.42 | -389.97 | 11.58 | 1.34 0.05 | -220.59 | 443
RC 25 49.25 | 4.13 -7.49 1.89 | 93.66 | 12.49 | -389.99 | 11.89 | 1.32 0.05 | -253.25 | 4.18
RA 26 50.62 | 426 | -12.09 1.74 | 197.75 | 1437 | -405.52 | 13.74 | 1.29 0.05 | -167.95 | 4.39
RU 27 46.43 | 3.77 -8.24 1.74 | 222.29 | 15.15 | -412.71 | 14.57 | 1.35 0.05 | -150.88 | 4.11
RG 28 51.30 | 430 | -13.28 1.88 | 165.49 | 16.13 | -425.43 | 15.19 | 1.34 0.06 | -220.58 | 4.42
RU 29 46.49 | 3.76 -8.80 1.73 1 220.53 | 12.81 | -410.24 | 12.26 | 1.30 0.04 | -150.73 | 4.06
RC 30 49.16 | 4.15 -7.25 1.86 | 103.63 9.77 | -397.22 9.19 | 1.34 0.05 | -250.34 | 4.24
RA 31 50.73 | 427 | -12.32 1.73 | 187.77 8.69 | -395.10 8.07 | 1.23 0.05 | -167.70 | 4.35
RC 32 49.08 | 4.13 -6.90 1.88 91.68 7.56 | -387.45 6.84 | 1.34 0.05 | -252.24 | 4.17
RA 33 4998 | 4.18 | -11.44 1.77 | 178.52 7.98 | -387.31 749 | 1.35 0.05 | -168.90 | 4.29
RG 34 51.12 | 428 | -13.03 1.79 | 132.38 8.52 | -393.22 7.81 | 1.39 0.05 | -221.36 | 4.36
RG 35 51.35 | 428 | -14.25 1.80 | 127.21 8.69 | -387.48 7.81 | 1.29 0.05 | -221.88 | 4.41
RC 36 49.20 | 4.11 -7.50 1.92 | 71.84 7.11 | -368.05 6.60 | 1.33 0.06 | -253.19 | 4.17
RG 37 50.99 | 428 | -13.15 1.86 | 107.02 747 | -367.74 | 6.61 | 1.39 0.06 | -221.49 | 4.44
RG 38 51.09 | 422 | -13.77 1.78 95.11 7.64 | -356.38 6.83 | 1.36 0.05 | -222.58 | 4.31
RG 39 51.28 | 427 | -13.60 1.84 | 74.76 7.55 ] -336.51 6.76 | 1.33 0.05 | -222.74 | 4.37
RA3 40 50.16 | 4.31 -5.07 1.92 48.45 7.00 | -228.48 6.25 | 2.25 0.07 | -132.69 | 4.25
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Table SIII.14. Total delta per-residue GBSA energy decomposition (kcal/mol) averaged along the 5
ns MD trajectory modeling the 7'S-Me-cLNA-G modified at position 10 AON-RNA duplex
(AONT11). Contributions from 1-4 interactions are added to the electrostatic and van der Waals energy
components and Generalized Born approach is utilized to describe solvent contributions.

Residue van der Waals | Electrostatic Polar Non-Polar TOTAL
Solv. Solv.
Avg. | o Avg. | o Avg. Avg. | o Avg. | o

DTS5 1 -0.83 0.65 36.59 2.70 -37.44 2471 -0.26 0.03 -1.94 0.54
DC 2 -1.81 090 | 117.43 10.89 | -119.96 10.54 | -0.31 0.04 -4.66 0.82
DC 3 -2.94 0.94 | 121.57 9.71 | -124.37 9.48 | -0.38 0.04| -6.13 0.87
DC 4 -2.93 0.92 | 129.14 8.59 | -131.86 8.37 | -0.38 0.03 -6.03 0.83
DG 5 -4.76 1.03 | 142.65 10.07 | -144.49 9.79 | -0.56 0.06 | -7.16 1.11
DC 6 -1.51 0.90 | 150.14 10.34 | -153.06 10.06 | -0.22 0.04 -4.64 0.76
DC 7 -3.14 0.93 | 152.55 10.23 | -155.19 9.92 1 -0.40 0.03 -6.18 0.87
DT 8 -3.48 0.77 | 164.74 8.99 | -163.70 8.75 | -0.35 0.03 -2.79 0.72
DG 9 -4.31 0.99 | 154.15 8.09 | -156.97 7.79 | -0.55 0.05 -7.69 1.02
DT 10 -1.77 0.70 | 163.24 6.78 | -163.14 6.62 | -0.18 0.04 | -1.86 0.58
cLNA-G 11 | -4.80 0.91 | 159.41 7.22 | -160.83 6.95 | -0.51 0.05| -6.73 0.90
DA 12 -3.45 0.74 | 157.80 6.13 | -157.51 5.98 1 -0.39 0.04 | -3.56 0.80
DC 13 -1.16 0.88 | 139.46 5.75 | -142.41 5.46 | -0.20 0.05 -4.31 0.75
DA 14 -4.64 0.87 | 135.85 4.02 | -135.61 3.93 ] -0.54 0.05 -4.94 0.79
DT 15 -1.89 0.68 | 134.01 3.53 | -133.87 3.33 | -0.21 0.04 -1.96 0.58
DG 16 -4.25 0.96 | 119.79 3.75 | -122.22 3.43 ] -0.55 0.05 -7.23 0.92
DC 17 -1.21 0.86 | 115.03 3.70 | -118.57 3.351-0.19 0.03 -4.94 0.72
DA 18 -4.73 0.86 | 112.96 322 | -112.81 295 | -0.54 0.05 -5.12 0.85
DT 19 -1.90 0.66 | 111.07 327 | -111.05 2.94 1 -0.22 0.05 -2.10 0.60
DT3 20 -2.30 0.70 | 71.46 3.27 -70.56 2.96 | -0.41 0.05 -1.80 0.80
RAS 21 -1.14 0.61 34.75 3.01 -35.62 2.49 | -0.29 0.04 | -2.31 0.83
RA 22 -2.84 0.73 | 134.86 7.72 | -134.94 7.42 1 -0.42 0.05 -3.34 0.85
RU 23 -1.49 0.67 | 143.93 6.90 | -144.11 6.68 | -0.18 0.04 | -1.85 0.56
RG 24 -4.35 1.01 | 144.27 8.33 | -146.92 7.99 | -0.56 0.05 -7.56 1.04
RC 25 -1.29 0.87 | 152.95 8.69 | -155.97 8.42 | -0.18 0.03 -4.49 0.69
RA 26 -4.55 0.83 | 163.02 10.22 | -162.29 9.89 | -0.51 0.04 | -4.33 0.92
RU 27 -1.75 0.71 | 168.92 10.71 | -168.51 10.39 | -0.20 0.04 -1.54 0.61
RG 28 -4.43 1.02 | 158.75 11.47 | -161.79 11.08 | -0.58 0.05 -8.04 1.05
RU 29 -1.79 0.73 | 167.57 9.36 | -167.39 9.05 | -0.18 0.04 | -1.79 0.72
RC 30 -2.82 0.73 | 153.87 6.86 | -152.84 6.60 | -0.33 0.03 -2.13 0.78
RA 31 -5.13 0.85 | 148.32 5.67 | -147.69 548 | -0.56 0.05 -5.06 0.87
RC 32 -1.38 0.90 | 135.93 5.30 | -138.55 498 | -0.22 0.04 -4.22 0.74
RA 33 -3.94 0.86 | 136.36 5.44 | -136.58 5.16 | -0.44 0.05 -4.60 0.80
RG 34 -2.94 0.95 | 122.03 535 | -125.82 5.20 | -0.42 0.04 -7.14 0.87
RG 35 -3.76 0.96 | 121.10 5.10 | -124.70 473 | -0.47 0.04 -7.84 0.96
RC 36 -1.48 0.90 | 124.40 3.76 | -127.38 3.56 | -0.22 0.04 -4.68 0.79
RG 37 -4.03 1.09 | 105.50 3.28 | -109.20 3.12 | -0.49 0.06 -8.22 1.10
RG 38 -3.02 0.94 99.72 3.44 | -104.52 3.27 | -0.39 0.04 -8.21 0.90
RG 39 -3.28 0.94 99.29 3.44 | -103.53 3.22 | -041 0.04 -7.94 0.96
RA3 40 -2.41 0.78 73.50 2.86 -73.52 2.67 | -0.41 0.05 -2.85 0.67
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Table SIII.15. Total per-residue GBSA energy decomposition (kcal/mol) averaged along the 5 ns MD
trajectory modeling the 7’R-Me-cLNA-T modified at position 11 AON-RNA duplex (AON20).
Contributions from 1-4 interactions are added to the electrostatic and van der Waals energy
components and Generalized Born approach is utilized to describe solvent contributions.

Residue Internal van der Waals | Electrostatic | Polar Non-Polar | TOTAL
Solv. Solv.
Avg. | o | Avg. o Avg. | o Avg. o Avg. | o Avg. o

DTS5 1 45.16 | 3.83 -0.49 1.52 14.87 3.92 | -103.94 376 | 1.91 0.06 -42.49 | 3.92
DC 2 4538 | 4.17 -5.32 1.71 30.52 | 11.79 | -321.23 | 11.44 | 134 | 0.05 | -249.30 | 3.94
DC 3 45.61 | 4.19 -6.31 1.69 | 54.29 | 10.55 | -344.66 | 10.16 | 1.29 | 0.05 | -249.77 | 3.95
DC 4 45.83 | 4.13 -6.51 1.72 69.62 8.91 | -360.23 8.55 | 1.33 | 0.06 | -249.96 | 3.94
DG 5 47.43 1426 | -12.18 1.65 | 123.00 | 9.71 | -375.99 | 933 | 135 0.05| -216.39 | 4.16
DC 6 4591 | 4.27 -6.43 1.72 90.04 9.39 | -379.87 8.86 | 1.34 | 0.05 | -249.00 | 4.02
DC 7 45.61 | 4.16 -7.19 1.68 97.20 9.13 | -386.92 8.61 1.24 |1 0.05 | -250.07 | 3.96
DT 8 48.42 | 3.96 -9.06 1.61 | 229.00 7.89 | -393.01 7.61 1451 0.06 | -123.20 | 4.06
DG 9 47.49 | 426 | -12.67 1.63 | 144.74 | 9.53 | -398.59 | 9.16 | 1.30 | 0.05 | -217.73 | 4.12
cLNA-T 10 | 74.18 | 4.67 -3.59 228 | -10.70 | 9.13 | -399.48 | 848 | 1.77 | 0.04 | -337.82 | 4.50
DG 11 48.29 | 4.33 -13.51 1.65 | 147.82 | 12.08 | -412.93 | 11.70 | 1.23 | 0.05 | -229.10 | 4.22
DA 12 46.92 | 427 | -11.19 1.56 | 187.80 | 11.40 | -390.04 | 11.08 | 1.31 | 0.05 | -165.21 | 4.16
DC 13 4543 | 4.20 -5.97 1.73 89.03 7.12 | -378.80 6.52 | 1.39| 0.06 | -248.93 | 3.97
DA 14 46.66 | 4.24 | -11.52 1.55 | 166.91 5.82 | -369.21 538 1.21 | 0.06 | -165.96 | 4.10
DT 15 48.22 | 3.98 -8.39 1.65 | 201.28 4.79 | -365.75 444 1.52 | 0.06 | -123.11 | 4.10
DG 16 47.14 | 427 | -12.08 1.63 | 104.46 5.59 | -357.47 | 493 | 1.33 | 0.05| -216.61 | 4.16
DC 17 46.10 | 4.32 -6.47 1.72 | 48.41 549 | -33938 | 4.66 | 1.36 | 0.05 | -249.98 | 4.04
DA 18 46.40 | 426 | -11.43 1.54 | 121.54 | 5.67 | -324.28 | 5.11 | 1.22 | 0.06 | -166.54 | 4.14
DT 19 48.08 | 3.88 -9.09 1.63 | 144.96 5.511-309.70 | 523 | 140 | 0.07 | -124.34 | 4.01
DT3 20 47.16 | 3.93 -3.65 1.58 | 83.99 | 4.83|-21840| 4.68( 2.29 | 0.07 -88.62 | 4.01
RAS 21 47.53 | 4.11 -2.72 1.58 | -17.04 | 6.92 | -106.06 | 6.17 | 1.89 | 0.07 -76.40 | 4.14
RA 22 50.55 | 435 | -10.76 1.81 | 132.71 | 13.53 | -342.29 | 12.82 | 1.30 | 0.06 | -168.48 | 4.43
RU 23 46.52 | 3.78 -8.34 1.78 | 173.74 | 12.22 | -364.70 | 11.72 | 1.35 | 0.05 | -151.44 | 4.11
RG 24 51.72 | 440 | -13.37 1.83 | 129.17 | 14.38 | -388.95 | 13.64 | 1.34 | 0.05 | -220.09 | 4.47
RC 25 49.31 | 4.15 -7.48 1.92 88.05 | 12.73 | -384.58 | 12.02 | 1.32 | 0.05 | -253.38 | 4.21
RA 26 50.59 | 4.20 | -12.09 1.75 1 190.02 | 11.84 | -398.06 | 11.23 | 1.29 | 0.05 | -168.25 | 4.32
RU 27 46.61 | 3.79 -8.28 1.78 | 215.11 | 10.13 | -405.70 9.75 1 1.35] 0.05 | -150.91 | 4.14
RG 28 51.69 | 435 | -13.41 1.86 | 160.00 | 9.98 | -420.00 | 9.19 | 1.33 | 0.05 | -220.39 | 4.50
RU 29 46.60 | 3.76 -9.07 1.73 | 220.20 7.86 | -409.95 7391 1.28 | 0.04 | -150.94 | 4.09
RC 30 48.94 | 4.16 -6.90 1.85 | 103.25 7.541-399.37 | 694 | 136 | 0.04 | -252.73 | 4.21
RA 31 50.52 | 4.25 -11.94 1.79 | 190.37 7.50 | -397.99 6.59 | 1.28 | 0.05 | -167.76 | 4.36
RC 32 49.11 | 4.17 -7.14 1.86 93.52 6.93 | -388.80 6.14 | 134 | 0.05 | -25197 | 4.23
RA 33 50.26 | 4.23 -11.43 1.79 | 179.60 7.08 | -388.46 6.46 | 1.35| 0.05 | -168.69 | 4.34
RG 34 51.10 | 432 | -13.14 1.77 | 132.77 7.24 | -393.41 6.41 1.39 | 0.05 | -221.29 | 4.35
RG 35 51.33 | 4.28 -14.32 1.78 | 126.22 6.70 | -386.59 584 1.29| 0.05 | -222.06 | 4.37
RC 36 49.18 | 4.15 -7.53 1.93 69.03 5.69 | -365.36 484 133 | 0.05]| -253.35|4.16
RG 37 51.15 | 427 | -13.10 1.86 | 104.56 6.62 | -365.23 573 139 | 0.06 | -221.23 | 4.38
RG 38 51.07 | 429 | -13.86 1.76 93.82 6.44 | -355.07 5.56 | 1.36 | 0.05 | -222.68 | 4.37
RG 39 50.94 | 4.21 -13.78 1.79 75.24 6.26 | -336.87 5.35 ] 1.33 | 0.05 | -223.14 | 4.29
RA3 40 4993 | 4.26 -5.38 1.76 | 49.65 5.88 | -229.52 5.15 1 224 | 0.06 | -133.08 | 4.17
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Table SIII.16. Total delta per-residue GBSA energy decomposition (kcal/mol) averaged along the 5
ns MD trajectory modeling the 7'R-Me-cLNA-T modified at position 11 AON-RNA duplex
(AON20). Contributions from 1-4 interactions are added to the electrostatic and van der Waals energy
components and Generalized Born approach is utilized to describe solvent contributions.

Residue van der Waals | Electrostatic Polar Non-Polar TOTAL
Solv. Solv.
Avg. | o Avg. | o Avg. Avg. | o Avg. | o

DTS5 1 -0.78 0.64 36.80 248 -37.73 2251 -0.26 0.02 -1.97 0.48
DC 2 -1.91 0.87 | 119.54 8.64 | -121.97 8.38 | -0.32 0.04 -4.67 0.79
DC 3 -2.98 0.92 | 123.08 7.58 | -125.87 7.36 | -0.39 0.03 -6.16 0.87
DC 4 -2.97 0.92 | 129.83 6.30 | -132.55 6.09 | -0.38 0.03 -6.08 0.84
DG 5 -4.70 1.00 | 142.31 6.74 | -144.05 6.54 | -0.56 0.06 -6.99 1.07
DC 6 -1.43 0.89 | 147.49 6.69 | -150.55 6.38 | -0.21 0.03 -4.70 0.72
DC 7 -3.04 0.94 | 148.34 6.44 | -151.08 6.18 | -0.39 0.04 -6.16 0.85
DT 8 -3.44 0.78 | 160.02 5.69 | -159.17 5.52 | -0.35 0.04 -2.94 0.72
DG 9 -4.45 0.97 | 148.55 6.41 | -151.51 6.19 | -0.57 0.05 -7.98 0.94
cLNA-T 10 | -2.10 0.64 | 166.89 6.65 | -166.14 6.45 | -0.18 0.03 -1.53 0.54
DG 11 -3.86 0.94 | 158.47 8.23 | -161.58 7.90 | -0.48 0.04 -7.46 0.95
DA 12 -3.24 0.74 | 157.47 8.00 | -157.42 7.84 | -0.37 0.04 -3.56 0.74
DC 13 -1.20 0.86 | 140.62 5.80 | -143.45 5.44 | -0.21 0.04 -4.24 0.76
DA 14 -4.84 0.86 | 137.93 425 | -137.57 4.06 | -0.55 0.05 -5.04 0.80
DT 15 -1.95 0.68 | 135.71 3.66 | -135.50 341 | -0.22 0.04 -1.95 0.57
DG 16 -4.28 0.95 | 120.44 3.80 | -122.71 3.42 1 -0.55 0.05 -7.10 0.94
DC 17 -1.16 0.87 | 113.67 341 | -117.35 3.02 | -0.18 0.03 -5.02 0.72
DA 18 -4.54 085 111.14 3.14 | -111.21 2.81 | -0.53 0.05 -5.14 0.79
DT 19 -1.90 0.66 | 109.44 3.40 | -109.40 3.11 | -0.24 0.04 -2.09 0.59
DT3 20 -2.38 0.71 71.27 2.85 -70.34 2.54 | -0.41 0.06 -1.86 0.83
RAS 21 -1.12 0.61 35.19 2.43 -36.06 2.19 | -0.29 0.05 -2.29 0.82
RA 22 -2.78 0.74 | 136.68 7.94 | -136.76 7.76 | -0.42 0.05 -3.28 0.75
RU 23 -1.62 0.67 | 145.06 8.13 | -145.09 7.85 1 -0.19 0.03 -1.84 0.56
RG 24 -4.34 0.99 | 143.80 9.68 | -146.22 9.33 | -0.55 0.05 -7.32 1.07
RC 25 -1.24 0.87 | 149.22 8.67 | -152.42 8.34 | -0.18 0.03 -4.62 0.70
RA 26 -4.48 0.83 | 157.75 794 | -157.27 7.66 | -0.51 0.04 -4.50 0.88
RU 27 -1.73 0.70 | 163.84 6.65 | -163.56 6.48 | -0.20 0.04 -1.65 0.57
RG 28 -4.54 1.03 | 155.38 6.67 | -158.50 6.41 | -0.59 0.05 -8.24 1.00
RU 29 -1.89 0.71 | 168.00 5.85 | -167.71 5.60 | -0.18 0.03 -1.79 0.63
RC 30 -2.25 0.87 | 153.21 5.71 | -155.04 5.351-0.30 0.03 -4.39 0.81
RA 31 -4.83 0.79 | 151.68 5.10 | -150.61 4.84 | -0.52 0.04 -4.28 0.76
RC 32 -1.37 0.85 ] 137.93 5.10 | -140.16 474 |1 -0.22 0.03 -3.83 0.75
RA 33 -4.11 0.85 | 137.90 495 | -137.89 4.69 | -0.46 0.04 -4.55 0.76
RG 34 -3.00 0.95 | 122.65 4.60 | -126.44 441 | -0.42 0.04 -7.22 0.88
RG 35 -3.76 0.97 | 121.59 431 | -125.09 4.01 | -0.47 0.04 -7.73 0.97
RC 36 -1.39 0.89 | 123.66 3.26 | -126.80 2.89 | -0.21 0.03 -4.73 0.72
RG 37 -3.87 1.07 | 104.43 3.19 | -108.16 3.02 | -0.48 0.06 -8.08 1.09
RG 38 -3.04 0.93 98.83 3.60 | -103.67 3.47 | -0.40 0.04 -8.28 0.89
RG 39 -3.27 0.93 98.78 3.44 ] -103.11 3.21 | -0.41 0.04 -8.01 091
RA3 40 -2.52 0.74 73.47 2.72 -73.43 2.56 | -0.43 0.04 -291 0.60
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Table SIII.17. Total per-residue GBSA energy decomposition (kcal/mol) averaged along the 5 ns MD
trajectory modeling the 7'S-Me-cLNA-T modified at position 11 AON-RNA duplex (AON23).
Contributions from 1-4 interactions are added to the electrostatic and van der Waals energy
components and Generalized Born approach is utilized to describe solvent contributions.

Residue Internal van der Waals | Electrostatic | Polar Non-Polar | TOTAL
Solv. Solv.
Avg. |o |Avg. | o Avg. | o Avg. o Avg. | o Avg. o

DTS5 1 42.63 | 3.95 -0.56 2.23 11.20 5.07 -08.88 5351 1.91 ] 0.14 -43.69 | 3.87
DC 2 47.89 | 4.40 -4.90 1.87 17.99 9.63 | -308.52 9.02 | 1.36 | 0.07 | -246.19 | 4.10
DC 3 45.90 | 4.23 -6.29 1.69 | 51.04 | 932 |-341.66 | 895 | 130 | 0.06 | -249.70 | 4.02
DC 4 45.87 | 4.23 -6.35 1.75 69.19 8.80 | -359.84 8.46 | 1.33 | 0.06 | -249.80 | 4.05
DG 5 47.51 | 432 | -12.28 1.64 | 122.66 | 9.61 | -375.82 | 9.15| 134 | 0.05 | -216.59 | 4.19
DC 6 45.65 | 4.21 -6.40 1.70 90.42 | 10.08 | -380.11 9.61 1.35 ] 0.05 | -249.09 | 4.03
DC 7 45.56 | 4.15 -7.25 1.67 | 96.54 | 10.07 | -386.15 9.67 | 1.24 | 0.05 | -250.06 | 3.92
DT 8 48.27 | 3.97 -9.31 1.65 | 227.79 9.90 | -391.72 9.62 | 1.42 | 0.06 | -123.55 | 4.08
DG 9 47.63 | 437 | -12.62 1.73 | 142.14 | 11.70 | -395.30 | 11.25 | 1.30 | 0.05 | -216.85 | 4.29
cLNA-T 10 | 77.61 | 4.73 -2.97 232 | -22.14 | 890 | -384.38 | 8.22 | 1.83 | 0.04 | -330.05 | 4.56
DG 11 48.71 | 4.34 | -13.38 1.71 | 144.13 | 11.42 | -410.70 | 10.83 | 1.18 | 0.05 | -230.05 | 4.35
DA 12 47.09 | 440 | -11.25 1.54 | 187.09 | 9.88 | -389.35 | 9.41 | 1.29 | 0.06 | -165.13 | 4.29
DC 13 45.41 | 4.23 -5.89 1.74 86.08 7.18 | -376.03 6.51 1.39 | 0.06 | -249.05 | 4.00
DA 14 46.39 | 4.26 | -11.48 1.54 | 163.74 | 5.78 | -366.05 529 1.21 | 0.06 | -166.18 | 4.13
DT 15 48.44 | 4.06 -8.37 1.69 | 198.07 4.99 | -362.63 464 | 1.53 | 0.06 | -122.96 | 4.22
DG 16 47.33 | 431 | -12.05 1.63 | 101.99 | 5.86 | -355.27 | 5.18 | 1.34 | 0.05 | -216.67 | 4.16
DC 17 45.88 | 4.23 -6.48 1.72 | 49.20 [ 6.25 | -340.01 5.56 | 1.36 | 0.05 | -250.05 | 4.00
DA 18 46.30 | 4.18 | -11.36 1.53 | 122.65 6.26 | -325.33 571 | 1.22 | 0.06 | -166.51 | 4.08
DT 19 48.28 | 3.92 -9.01 1.64 | 145.61 5.54 | -310.40 | 5.31 | 1.41 | 0.07 | -124.11 | 4.06
DT3 20 47.29 | 4.03 -3.53 1.60 | 84.10 | 4.74 | -218.62 | 4.47 | 2.29 | 0.06 | -88.47 | 4.16
RAS 21 47.14 | 4.04 -2.73 1.55 | -17.86 | 6.49 | -105.35 591 | 1.88 | 0.05 -76.92 | 3.91
RA 22 50.44 | 4.23 | -10.72 1.76 | 130.40 | 13.77 | -340.17 | 13.01 | 1.31 | 0.06 | -168.74 | 4.35
RU 23 46.58 | 3.80 -8.27 1.76 | 171.69 | 11.03 | -362.76 | 10.60 | 1.35 | 0.05 | -151.40 | 4.15
RG 24 51.50 | 4.30 | -13.30 1.83 | 128.25 [ 11.90 | -388.34 | 11.30 | 1.34 | 0.05 | -220.55 | 4.39
RC 25 49.27 | 4.14 -7.45 1.90 | 89.79 | 12.70 | -386.26 | 11.85 | 1.33 | 0.05 | -253.33 | 4.25
RA 26 50.67 | 4.21 | -12.03 1.74 | 191.38 | 13.10 | -399.36 | 12.53 | 1.29 | 0.06 | -168.06 | 4.35
RU 27 46.71 | 3.85 -8.22 1.80 | 214.30 | 12.13 | -404.98 | 11.85 | 1.36 | 0.05 | -150.83 | 4.20
RG 28 51.51 | 432 | -13.34 1.85 | 157.75 | 12.76 | -417.73 | 11.82 | 1.34 | 0.06 | -220.46 | 4.47
RU 29 46.69 | 3.77 -8.99 1.75 ] 216.26 9.62 | -406.11 9.13 | 1.29 | 0.05 | -150.85 | 4.09
RC 30 49.31 | 4.28 -6.63 1.90 | 100.33 7.42 | -396.61 6.68 [ 1.36 | 0.05 | -252.25 | 4.50
RA 31 50.58 | 4.30 | -11.88 1.82 | 189.30 7.53 | -396.96 6.56 | 1.28 | 0.06 | -167.69 | 4.43
RC 32 49.13 | 4.15 -7.03 1.85 92.28 6.65 | -387.85 596 | 1.34 | 0.05]|-252.13 | 4.18
RA 33 50.26 | 4.24 | -11.14 1.81 | 177.82 6.64 | -386.70 597 1.36 | 0.05|-168.40 | 4.36
RG 34 51.16 | 426 | -13.07 1.80 | 131.43 7.24 | -392.29 6.52 | 1.39 | 0.05 | -221.38 | 4.38
RG 35 51.47 | 430 | -14.34 1.77 | 125.24 6.86 | -385.56 5971 1.29 | 0.05 | -221.89 | 4.42
RC 36 49.06 | 4.13 -7.48 1.91 69.77 5.98 | -365.89 5.19 | 1.33 | 0.05 | -253.20 | 4.20
RG 37 50.94 | 4.27 | -13.13 1.87 | 105.82 6.92 | -366.62 6.12 | 1.39 | 0.06 | -221.59 | 4.37
RG 38 51.22 | 423 | -13.86 1.78 94.58 6.67 | -355.70 576 | 1.36 | 0.05 | -222.40 | 4.34
RG 39 51.21 | 426 | -13.86 1.91 74.79 6.76 | -336.18 5.83 | 1.33 | 0.06 | -222.71 | 4.44
RA3 40 49.98 | 4.34 -6.10 2.09 52.40 6.39 | -230.27 540 2.19 | 0.15 | -131.80 | 4.31
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Table SIII.18. Total delta per-residue GBSA energy decomposition (kcal/mol) averaged along the 5
ns MD trajectory modeling the 7'S-Me-cLNA-T modified at position 11 AON-RNA duplex
(AON23). Contributions from 1-4 interactions are added to the electrostatic and van der Waals energy
components and Generalized Born approach is utilized to describe solvent contributions.

Residue van der Waals | Electrostatic Polar Non-Polar TOTAL
Solv. Solv.
Avg. | o Avg. | o Avg. Avg. | o Avg. | o

DTS5 1 -1.76 1.28 36.54 2.47 -35.93 2.59 | -0.26 0.10 -1.40 1.00
DC 2 -1.76 0.87 | 110.35 7.30 | -112.68 7.06 | -0.33 0.07 -4.42 0.90
DC 3 -2.87 0.93 | 122.16 6.66 | -124.99 6.46 | -0.38 0.04 | -6.09 0.88
DC 4 -2.85 0.95 | 130.29 6.29 | -133.07 6.10 | -0.37 0.04 -6.00 0.85
DG 5 -4.78 1.01 | 142.73 6.83 | -144.58 6.60 | -0.57 0.06 | -7.21 1.06
DC 6 -1.49 0.89 | 148.12 7.28 | -151.08 7.02 | -0.21 0.03 -4.67 0.72
DC 7 -3.08 0.94 | 148.34 7.08 | -151.02 6.87 | -0.40 0.03 -6.15 0.85
DT 8 -3.48 0.78 | 159.83 7.13 | -158.99 6.92 | -0.35 0.04 -2.99 0.75
DG 9 -4.33 1.00 | 148.87 8.20 | -151.53 7.94 1 -0.56 0.05 -7.54 0.99
cLNA-T 10 | -1.86 0.68 | 160.63 6.38 | -159.96 6.11 | -0.17 0.03 | -1.37 0.56
DG 11 -4.12 0.99 | 160.29 7.98 | -163.32 7.69 | -0.51 0.05 -7.67 0.96
DA 12 -3.40 0.75 | 156.95 6.53 | -156.84 6.36 | -0.38 0.04 | -3.67 0.77
DC 13 -1.19 0.86 | 138.50 5.45 | -141.47 5.06 | -0.21 0.04 -4.37 0.75
DA 14 -4.62 0.90 | 136.09 4.12 | -135.87 3.90 | -0.53 0.05 -4.94 0.81
DT 15 -1.86 0.68 | 133.84 3.61 | -133.76 3.35 1] -0.21 0.04 -1.98 0.57
DG 16 -4.23 096 | 119.19 3.97 | -121.68 3.61 | -0.55 0.05 -7.27 0.93
DC 17 -1.22 0.87 | 114.50 3.64 | -118.02 3.28 | -0.19 0.03 -4.93 0.74
DA 18 -4.61 0.84 | 112.03 3.26 | -112.06 2.97 | -0.53 0.05 -5.18 0.80
DT 19 -1.92 0.67 | 109.64 3.22 | -109.63 297 | -0.24 0.04 | -2.14 0.57
DT3 20 -2.43 0.72 71.11 2.62 | -70.32 2.36 | -0.42 0.05 -2.06 0.66
RAS 21 -1.14 0.62 34.49 2.63 -35.51 2.35 | -0.30 0.03 -2.45 0.60
RA 22 -2.79 0.75 | 134.83 8.43 | -135.04 8.15 | -0.41 0.05 -3.41 0.72
RU 23 -1.60 0.67 | 143.54 6.91 | -143.61 6.71 | -0.19 0.04 [ -1.86 0.56
RG 24 -4.31 1.01 | 142.83 8.08 | -145.49 7.77 | -0.55 0.05 -7.52 1.00
RC 25 -1.31 0.89 | 150.14 8.42 | -153.16 8.05 | -0.19 0.03 -4.51 0.74
RA 26 -4.60 0.84 | 158.53 8.82 | -157.84 8.53 1 -0.52 0.05 -4.43 091
RU 27 -1.71 0.70 | 163.13 8.25 1 -162.90 8.08 | -0.20 0.04 -1.67 0.58
RG 28 -4.33 1.03 | 152.91 8.14 | -156.11 7.85 1 -0.57 0.05 -8.10 1.01
RU 29 -1.80 0.71 | 164.48 6.43 | -164.30 6.19 | -0.18 0.03 -1.79 0.64
RC 30 -2.26 0.88 | 150.64 492 | -152.51 4.60 | -0.31 0.04 | -4.45 0.84
RA 31 -5.08 0.88 | 149.48 4.90 | -148.69 455 | -0.54 0.05 -4.84 0.78
RC 32 -1.40 0.84 | 136.14 4,50 | -138.46 4.17 | -0.22 0.04 -3.93 0.72
RA 33 -3.89 0.92 | 135.78 4.06 | -135.89 3.77 | -0.44 0.05 -4.43 0.80
RG 34 -2.97 097 | 121.04 435 | -125.01 4.17 | -0.43 0.04 -7.37 0.92
RG 35 -3.74 0.96 | 120.25 434 | -123.91 4.06 | -0.47 0.04 -7.87 0.94
RC 36 -1.45 0.88 | 123.65 3.51 | -126.62 3.13 | -0.21 0.03 -4.62 0.84
RG 37 -4.06 1.08 | 104.83 3.30 | -108.50 3.12 | -0.50 0.06 -8.22 1.08
RG 38 -3.04 0.94 99.46 345 | -104.15 3.27 | -0.39 0.04 -8.12 0.98
RG 39 -3.27 0.95 98.18 3.55 1| -102.31 3.29 | -041 0.05 -7.81 1.06
RA3 40 -3.14 1.23 75.65 3.40 -73.74 2.88 | -0.47 0.14 -1.70 1.26
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Figure SIIL.3. Geometrical parameters of the native (black circles) and 7'(R/S)-Me-cLNA-A
modified AON-RNA duplexes [position 7 modification, AON2 for R- (red squares) and AONS5 for S-
(green triangles) isomers, respectively]. Average values of the pseudorotational phase angle, same
strand C1’-C1” distances, local base-pair, local base-pair step and local base pair helical parameters
are shown for two 0.5 ns stretches of the corresponding Amber 12' MD trajectories (between 2 and
2.5 ns and 4.5 and 5 ns) using individual snapshots (2500 structures per 0.5 ns) analyzed by 3DNA.

Average parameters for trajectories between 2 and
2.5 ns of the MD simulations

Average parameters for trajectories between 4.5
and 5 ns of the MD simulations
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Figure SIIL4. Major endocyclic torsions (o, B, 7, 8, €, &, x)° of the native (black circles) and 7'(R/S)-
Me-cLNA-A modified AON-RNA duplexes [position 7 modification, AON2 for R- (red squares) and
AONS5 for S- (green triangles) isomers, respectively] obtained using Amber 12' MD trajectories.
Average values are shown for two 0.5 ns stretches of the MD trajectories between 2 and 2.5 ns and
4.5 and 5 ns using individual snapshots (2500 structures per 0.5 ns) analyzed by 3DNA.*

Average parameters for trajectories between 2 and
2.5 ns of the MD simulations

Average parameters for trajectories between 4.5 and 5
ns of the MD simulations
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Figure SIIL5. Geometrical parameters of the native (black circles) and 7/(R/S)-Me-cLNA-"*C
modified AON-RNA duplexes [position 8 modification, AON14 for R- (red squares) and AON17 for
S- (green triangles) isomers, respectively]. Average values of the pseudorotational phase angle, same
strand C1’-C1” distances, local base-pair, local base-pair step and local base pair helical parameters
are shown for two 0.5 ns stretches of the corresponding Amber 12' MD trajectories (between 2 and
2.5 ns and 4.5 and 5 ns) using individual snapshots (2500 structures per 0.5 ns) analyzed by 3DNA.

Average parameters for trajectories between 2 and
2.5 ns of the MD simulations

Average parameters for trajectories between 4.5
and 5 ns of the MD simulations
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Figure SIIL6. Major endocyclic torsions (a, B, v, 8, &, §, %)° of the native (black circles) and 7'(R/S)-
Me-cLNA-"C modified AON-RNA duplexes [position 8 modification, AON14 for R- (red squares)
and AON17 for S- (green triangles) isomers, respectively] obtained using Amber 12' MD trajectories.
Average values are shown for two 0.5 ns stretches of the MD trajectories between 2 and 2.5 ns and
4.5 and 5 ns using individual snapshots (2500 structures per 0.5 ns) analyzed by 3DNA.*
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Figure SIIL.7. Geometrical parameters of the native (black circles) and 7'(R/S)-Me-cLNA-G modified AON-
RNA duplexes [position 10 modification, AON8 for R- (red squares) and AONI11 for S- (green triangles)
isomers, respectively]. Average values of the pseudorotational phase angle, same strand C1°-C1’ distances,
local base-pair, local base-pair step and local base pair helical parameters are shown for two 0.5 ns stretches of
the corresponding Amber 12' MD trajectories (between 2 and 2.5 ns and 4.5 and 5 ns) using individual
snapshots (2500 structures per 0.5 ns) analyzed by 3DNA.>
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Figure SIIL8. Major endocyclic torsions (o, B, 7, 8, €, &, )° of the native (black circles) and 7'(R/S)-
Me-cLNA-G modified AON-RNA duplexes [position 10 modification, AONS for R- (red squares)
and AON11 for S- (green triangles) isomers, respectively] obtained using Amber 12' MD trajectories.
Average values are shown for two 0.5 ns stretches of the MD trajectories between 2 and 2.5 ns and
4.5 and 5 ns using individual snapshots (2500 structures per 0.5 ns) analyzed by 3DNA.?
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Figure SIIL.9 Geometrical parameters of the native (black circles) and 7'(R/S)-Me-cLNA-T modified
AON-RNA duplexes [position 11 modification, AON20 for R- (red squares) and AON23 for S-
(green triangles) isomers, respectively]. Average values of the pseudorotational phase angle, same
strand C1°-C1” distances, local base-pair, local base-pair step and local base pair helical parameters
are shown for two 0.5 ns stretches of the corresponding Amber 12' MD trajectories (between 2 and
2.5 ns and 4.5 and 5 ns) using individual snapshots (2500 structures per 0.5 ns) analyzed by 3DNA.*
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Figure SIIL10. Major endocyclic torsions (a, B, v, 8, €, G, %)° of the native (black circles) and
7'(R/S)-Me-cLNA-T modified AON-RNA duplexes [position 11 modification, AON20 for R- (red
squares) and AON23 for S- (green triangles) isomers, respectively] obtained using Amber 12' MD
trajectories. Average values are shown for two 0.5 ns stretches of the MD trajectories between 2 and
2.5 ns and 4.5 and 5 ns using individual snapshots (2500 structures per 0.5 ns) analyzed by 3DNA.’
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