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Figure S1. The aromatic to H1' region of the 250 ms NOESY spectrum of tc-DNAeDNA hybrid. The sequential
H8/6-H1' connectivity pathways are indicated with green lines for the tc-DNA strand and yellow for the DNA
strand.
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Figure S2. The aromatic to H1' region of the 250 ms NOESY spectrum of tc-DNAetc-DNA duplex. The sequential
H8/6-H1' connectivity pathways are indicated with green lines for the first tc-DNA strand and yellow for the
second tc-DNA strand.
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Figure S3. One-dimensional NMR spectrum of tc-DNAeRNA duplex in D20 at 298 K.
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Figure S4. One-dimensional NMR spectrum of tc-DNAeDNA duplex in D20 at 298 K.
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Figure S5. One-dimensional NMR spectrum of tc-DNAe tc-DNA duplex in D20 at 298 K.
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Figure S6. Expanded DQF-COSY spectrum of tc-DNA*RNA duplex, showing (A) strong H2'2 -H1’ and very weak
H2’1-H1’ (peaks are missing) coupling constants of tc-DNA sugars and (B) strong H3’-4’ and very weak H1’-H2’
(peaks are missing) coupling constants of RNA sugars. The observed peaks are consistent with Northen sugar
conformation.
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Figure S7. Expanded DQF-COSY spectrum of tc-DNAeDNA duplex, illustrating (A) strong H2'1 -H1’, medium
H2'2-H1’, (B) undetectable H2'2-3’ (peaks are missing) and (C) medium H4’-H3’ coupling constants of DNA
sugars. The observed peaks are consistent with the existence of a South-East-North deoxyribose conformation
equilibrium,
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Figure S8. The distribution of the NOE restraints obtained from RANDMARDI calculations for Tc-DNAeRNA
duplex
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Figure S9. The distribution of the NOE restraints obtained from RANDMARDI calculations for Tc-DNAeDNA
duplex.
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Figure S10. The distribution of the NOE restraints obtained from RANDMARDI calculations for
tc-DNAetc-DNA duplex.
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Figure S11. Expanded *H-3'P HETCOR spectrum of tc-DNA®RNA.
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Figure $12. Diagonal imino region of the 250 ms NOESY spectrum of tc-DNA®RNA duplex recorded at 283 K.



Figure $13. Diagonal imino region of the 250 ms NOESY spectrum of tc-DNAeDNA duplex recorded at 283 K.

Figure S14. Diagonal imino region of the 250 ms NOESY spectrum of tc-DNAetc-DNA duplex recorded at 283
K.
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Figure $15. One-dimensional NMR spectrum of tc-DNAeRNA duplex in H,0 at 283 K.
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Figure $16. One-dimensional NMR spectrum of tc-DNAetc-DNA duplex in H,O at 283 K.

£9.0

8.5

8.0

-7.5

7.0

6.5

6.0

5.5

F5.0

-4.5

L4.0

~3.5




AI_160711.1.fid

tcDNA-DNA, 0.5mM

10% D20 / 90% H20, 350 ul, 50 mM NaCl, 10 mM NaH2PO4, pH
TE=278 K (with correction)

7
f1 (ppm)

Figure $17. One-dimensional NMR spectrum of tc-DNAeDNA duplex in H,O at 283 K.
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tc-DNA*RNA tc-DNADNA tc-DNAetc-DNA

Figure S18. Comparison of the tc-DNA*RNA, tc-DNA*DNA, and tc-DNA-tc-DNA ensembles of 10 structures
with lowest NOE energy. (A) View from the major groove. (B) View from the minor groove. The nucleobases
are shown in yellow, tc-DNA sugar-phosphate backbone in blue and DNA/RNA sugar-phosphate backbone in
red.



Table S1. Nonexchangeable 'H chemical shifts for tc-DNA*RNA duplex at 25 °C.

Residue  HI' H2 H2' H2'1 H22 H3' H4 H5 HS'1 HS2? H6 He6' H71 H72 HT* H8 H81 HR2

tmCl1 6.20 - - 3.07 332 - 4.85 - - - 8.10 192 215 254 219 - 1.18 1.82
tT2 6.16 - - 326 3.35 - 492 - - - 777 204 206 278 186 - 136 1.84
tmC3 6.04 - - 298 330 - 492 - - - 766 199 2.03 262 192 - 134 1.79
tG4 6.27 - - 322 334 - 4.88 - - - - 1.84 157 254 - 770 120 1.78
tG5 6.38 - - 323 332 - 4.88 - - - - 1.78 145 273 - 740 121 1.83
tmC6 6.05 - - 3.00 3.29 - 4.83 - - - 731 189 1.86 2.67 158 - 1.30 1.80
tT7 6.10 - - 3.14 335 - 4.87 - - - 763 199 198 277 170 - 135 1.86
tT8 6.09 - - 3.00 3.38 - 4.94 - - - 773 202 211 274 188 - 136 1.84
tA9 6.56  7.40 - 329 347 - 4.71 - - - - 191 159 273 - 8.15 127 187
tmC10  5.85 - - 245 281 - 4.71 - - - 720 183 1.86 193 1.55 - 1.18 1.73
Gll1 5.89 - 5.04 - - 467 452 - 420 4.08 - - - - - 8.21 - -
Ul2 5.83 - 4.68 - - 486 473 535 479 438 8.08 - - - - - - -
Al3 6.17 645 n.a. - - 479  5.01 - 4.84 444 - - - - - 8.39 - -
Al4 6.04 750 491 - - 465 492 - 4.84 438 - - - - - 7.97 - -
G15 5.83 - 4.67 - - 489 473 - 477 4.28 - - - - - 7.50 - -
Cl6 5.75 - 4.65 - - 472 485, 528 485 427 185 - - - - - - -
C17 5.71 - 4.89 - - 463 479 566 481 430 799 - - - - - - -
G18 5.87 - 4.78 - - 484 468 - 4.88 431 - - - - - 7.72 - -
Al9 6.13 770 459 - - 492 4.66 - 473 422 - - - - - 7.93 - -
G20 6.05 - 4.24 - - 447 473 - 447 443 - - - - - 7.63 - -

n.a — not assigned.

Table S2. Exchangeable 'H chemical shifts for tc-DNA*RNA duplex at 10 °C.

Residue Hl1 H21 H22 H3 H41 H42 H61 H62
tmC1 - - - - 8.6 7.05 - -
tT2 - - - 14.66 - - - -
tmC3 - - - - 8.9 6.73 - -
tG4 12.6 8.46 5.98 - - - - -
tG5 13.36 8.43 6.05 - - - - -
tmC6 - - - - 9.04 6.77 - -
tT7 - - - 14.22 - - - -
tT8 - - - 13.48 - - - -
tA9 - - - - - - 8.19 6.39

tmC10 - - - - 8.67 6.86 - -
Gl11 13.28 n.a. n.a. - - - - -
ul2 - - - 13.59 - - - -
Al3 - - - - - - 8.04 6.81
Al4 - - - - - - 8.16 6.8
G15 13.62 n.a. n.a. - - - - -
Clé - - - - 8.5 7.03 - -
C17 - - - - 8.51 7.02 - -
G18 12.49 n.a. n.a. - - - - -
Al19 - - - - - - 8.60 7.05.

G20 n.a. n.a. n.a. - - - - -
n.a — not assigned.




Table S3. *C chemical shifts for tc-DNA*RNA duplex at 25 °C.
Residue cr 2 c2 c3' c4' cs cs' c6 c6' c7 C8 cs'
tmC1 90.67 - n.a. n.a. 93.62 - n.a. 1407  25.64 4228 - 18.42
{T2 91.96 - n.a. n.a. 93.4 - n.a. 1384 2548 4196 - 17.33
tmC3 91.74 - n.a. n.a. 93.39 - n.a. 137.9 2525 4047 - 17.17
tG4 90.69 - n.a. n.a. 93.34 - n.a. - 2569  41.06 136.3 17.17
tG5 90.89 - n.a. n.a. 93.15 - n.a. - 25.43 417 136.3 17.2
tmC6 90.83 - n.a. n.a. 92.8 - n.a. 137.9 2482 4134 - 16.99
tT7 91.96 - n.a. n.a. 93.57 - n.a. 1379 2569  41.86 - 17.23
{T8 91.92 - n.a. n.a. 93.42 - n.a. 137.6 2548  40.58 - 173
tA9 91.14 153.1 n.a. n.a. 92.62 - n.a. - 2564 4233 139.8 173
tmC10 90.97 - 49.95 n.a. 91.88 - n.a. 137.9 25.5 42.39 - 17.16
Gl1 93.25 - 7497 7267  84.73 - n.a. - - - 139 -
uUl12 93.95 - 74 72.63 n.a. 1024  64.87 142.2 - - - -
Al3 92.94 151.9 n.a. 7188  82.08 - 65.14 - - - 140 -
Al4 92.73 153.3 75.46 n.a. n.a. - 64.8 - - - - -
G15 92.94 - 73.79 72.9 82.06 - 64.9 - - - 135.8 -
Cl16 94.11 - 75.14 n.a. n.a. 96.55  64.21 141.1 - - - -
c17 93.89 - 7494 7187 8219  97.63  64.11 140.8 - - - -
G18 93.16 - 75.08  72.56  82.03 - 64.3 - - - 136.3 -
Al9 93.33 153.6 7556 7237 8225 - 65.68 - - - 139.4 -
G20 - - 76.44  70.58 n.a. - 70.57 - - - 137.2 -
n.a — not assigned.
Table S4. Nonexchangeable 'H chemical shifts for tc-DNA*DNA duplex at 25 °C.
Residuet HI' H2 H21 H22 HY} H4 H5 HS1 H52 H6 H6 H7I H72 H7* HS H1 HS?2
tmC1 6.19 - 288 330 - 473 - - - 793 193 228 245 213 - 111 1.82
{T2 606 - 288 329 - 487 - - - 769 201 200 275 182 - 133 1.78
tmC3 608 - 318 322 - 491 - - - 762 202 210 263 192 - 133 1.78
tG4 6.16 - 321 329 - 488 - - - - 192 172 254 - 771 122 178
tG5 624 - 314 327 - 486 - - - - 192 154 267 - 738 122 178
tmC6 594 - 312 321 - 483 - - - 730 190 1.80 268 1.59 - 129 1.77
tT7 6.01 - 313 330 - 485 - - - 759 200 195 276 174 - 133  na
{T8 6.13 - 313 334 - 494 - - - 774 206 216 276 193 - 134 1.82
tA9 6.57 739 327 346 - n.a. - - - - 199 171 274 - 8.16 131 1.84
tmC10 588 - 240 277 - 47 - - - 726 184 na 197 165 - 1.16 1.70
dG11 629 - 303 310 na 447 - 416 406 - - - - - 823 - -
dT12 639 - 261 301 521 463 - 442 442 782 - - - 1.51 - - -
dA13 637 675 297 323 532 468 - 438 452 - - - - - 845 - -
dAl4 624 748 291 303 529 469 - 451 451 - - - - - 820 - -
dG15 6.13 - 275 292 514 463 - 447 447 - - - - - 778 - -
dcie 6.19 - 244 276 na 445 528 448 438 753 - - - - - - -
dc17 6.15 - 247 278 507 442 563 436 436 768 - - - - - - -
dG18 604 - 279 304 521 459 - 432 440 - - - - - 795 - -
dA19 630 7.84 280 3.05 526 464 - 442 446 - - - - - 823 - -
dG20 629 - 266 248 486 4.4l - 435 443 . - - - - 790 - -

n.a — not assigned.




Table S5. Exchangeable 'H chemical shifts for tc-DNA*DNA duplex at 10 °C.

Residue Hl1

H41

H42

He6l

H62

tmC1 -
tT2 -
tmC3 -
tG4 13.04
tG5 13.1
tmC6 -
tT7 -
tT8 -
tA9 -
tmC10 -

n.a.

n.a.

dGl11
dT12 -
dA13 -
dA14 -
dG15
dC16 -
dC17 -
dG18
dA19 -

tA19 -

dG20 n.a.

n.a — not assigned.

Table S6. '*C chemical shifts for tc-DNA*DNA duplex at 25 °C.

Residue Cl' C2 C3' c4' C5 Cs' Co' Cc7 C8'
tmC1 89.61 45.75 n.a. 92.96 n.a. n.a. 25.8 42.52 18.97
tT2 91.88 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
tmC3 91.85 n.a. n.a. 93.41 n.a. n.a. n.a. 40.83 n.a.
tG4 90.52 n.a. n.a. n.a. n.a. n.a. n.a. 41.31 n.a.
tG5 90.67 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
tmC6 92.00 n.a. n.a. 92.91 n.a. n.a. 24.88 n.a. n.a.
tT7 92.00 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
tT8 91.76 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
tA9 90.99 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

tmC10 90.80 49.88 n.a. 91.97 n.a. n.a. 25.44 n.a. n.a.
dGl11 87.53 n.a. n.a. 88.32 n.a. 63.15 - - -
dT12 86.27 n.a. 79.72 87.01 n.a. n.a. - - -
dA13 84.80 n.a. 79.39 87.09 n.a. n.a. - - -
dA14 84.23 n.a. 78.09 86.88 n.a. 68.09 - - -
dG15 84.85 n.a. 77.92 n.a. n.a. 68.09 - - -
dCl16 86.67 n.a. n.a. 85.45 97.33 66.94 - - -
dC17 86.64 n.a. 77.09 n.a. 98.27 67.16 - - -
dG18 84.68 n.a. 79.97 87.10 n.a. 68.38 - - -
dA19 84.78 n.a. 78.64 86.65 n.a. n.a. - - -
dG20 84.44 n.a. 72.93 87.69 n.a. n.a. - - -

n.a — not assigned




Table S7. Nonexchangeable 'H chemical shifts for tc-DNAe-tc-DNA duplex at 25 °C.

Residue H1' H2 H2'l H2'2 H4' Ho6 H6' H7'1 H7'2 H7* HS8 H8'l HS8'2
tmCl1 6.25 - 3.01 3.34 4.85 8.12 1.95 2.15 2.56 2.22 - 1.20 1.85
tT2 6.17 - 3.38 3.35 n.a. 7.76 n.a. 2.03 2.77 1.85 - n.a. n.a.
tmC3 6.02 - 3.12 3.29 n.a. 7.65 n.a. 2.07 2.65 1.94 - n.a. n.a.
tG4 6.21 - 3.27 3.35 n.a. - n.a. 1.62 2.56 - 7.74 n.a. n.a.
tG5 6.38 - 3.31 3.34 n.a. - n.a. 1.56 2.73 - 7.45 n.a. n.a.
tmC6 6.06 - 3.05 3.30 4.86 7.35 n.a. 1.90 2.74 1.57 - n.a. n.a.
tT7 6.10 - 3.15 3.36 4.88 7.64 n.a. 1.98 2.81 1.73 - 1.35 2.01
tT8 6.02 - 2.93 3.37 n.a. 7.72 n.a. 2.12 2.74 1.89 - n.a. n.a.
tA9 6.57 7.37 3.29 3.46 n.a. - n.a. 1.61 2.73 - 8.17 n.a. n.a.
tmC10 5.92 - 2.44 2.80 4.72 7.22 n.a. 2.44 2.80 1.51 - n.a. n.a.
tG11 6.47 - 3.31 3.41 4.93 - 1.91 1.75 2.53 - 8.37 1.16 1.68
tT12 6.20 - 3.50 3.41 n.a. 7.60 n.a. 2.15 2.70 1.69 - n.a. n.a.
tA13 6.54 6.29 3.38 3.57 n.a. - n.a. 1.76 2.66 - 8.32 n.a. n.a.
tAl4 6.47 7.40 3.41 3.47 n.a. - n.a. 1.67 2.57 - 7.87 n.a. n.a.
tG15 6.34 - 3.29 3.35 n.a. - n.a. 1.61 2.77 - 7.39 n.a. n.a.
tmC16 6.05 - 2.96 3.30 4.85 7.31 n.a. 1.94 2.75 1.51 - n.a. n.a.
tmC17 5.99 - 3.14 3.30 4.86 7.58 n.a. 2.08 2.65 1.75 - n.a. n.a.
tG18 6.29 - 3.23 3.42 n.a. - n.a. 1.76 2.64 - 7.84 n.a. n.a.
tA19 6.60 7.56 3.43 3.50 n.a. - 1.86 1.77 2.56 - 8.04 1.25 1.86
tG20 6.42 - 2.92 2.94 4.82 - 1.68 n.a. n.a. - 7.68 1.07 1.74

n.a — not assigned

Table S8. Exchangeable 'H chemical shifts for tc-DNAetc-DNA duplex at 10 °C.

Residue

Hl

H21

H22

H41

H42

He6l

H62

tmC1
tT2

tmC3
tG4
tG5

tmC6
tT7
tT8
tA9

tmC10

12.89
13.27

n.a.
n.a.

n.a.

n.a.

n.a.

n.a.

tG11
tT12
tA13
tAl4
tG15
tmC16
tmC17
tG18
tA19
tG20

12.55

n.a.

8.489

6.484

n.a — not assigned




AMBER forcefield parameters used for the modified nucleotides

The partial charges were derived from QM calculations at HF/6-31G* theory level with the GAUSSIAN 09 (1)
and fitted to each atomic centre with R.E.D -II1.5 (2) tools program package according to the RESP (3)
algorithm. Three new atom types were introduced to account for the three-membered ring in tricyclo-DNA:
C8, C6, C5. The bond length angle values for the new atom types were derived from QM calculations at
HF/6-31G* theory level with the GAUSSIAN 09. The Kr and K,were assigned by analogy with similar atom
types. This is a good approximation for the restrained MD calculations performed in this research but might
be not accurate enough for unrestrained MD calculations.

RESITA ! Tc-ADENOSINE

GROUP

ATOM P TYPE=P CHARGE= 1.21660 END !
ATOM OIP TYPE=02 CHARGE=-0.79140 END !
ATOM O2P TYPE=02 CHARGE=-0.79140 END !
ATOM O5' TYPE=0OS CHARGE=-0.49280 END !
ATOM C5' TYPE=C5 CHARGE= 0.20640 END !
ATOM C4' TYPE=CT CHARGE=0.19590 END !
ATOM H4' TYPE=HI CHARGE=0.09370 END !
ATOM 04" TYPE=0OS CHARGE=-0.45460 END !
ATOM Cl1' TYPE=CT CHARGE=0.16710 END !
ATOM HI1' TYPE=H2 CHARGE= 0.09440 END !
ATOM N9 TYPE=N* CHARGE=-0.01910 END !
ATOM C8 TYPE=CK CHARGE=0.19630 END !
ATOM H8 TYPE=H5 CHARGE=0.14300 END !
ATOM N7 TYPE=NB CHARGE=-0.59160 END !
ATOM C5 TYPE=CB CHARGE= 0.02890 END

!
ATOM C6 TYPE=CA CHARGE= 0.67280 END !
ATOM N6 TYPE=N2 CHARGE=-0.87840 END !
!
!

ATOM H61 TYPE=H CHARGE=0.39800 END
ATOM H62 TYPE=H CHARGE=0.39800 END
ATOM NI TYPE=NC CHARGE=-0.75700 END !
ATOM C2 TYPE=CQ CHARGE= 0.60020 END !
ATOM H2 TYPE=HS5 CHARGE=0.04740 END !
ATOM N3 TYPE=NC CHARGE=-0.75770 END !
ATOM C4 TYPE=CB CHARGE=0.39800 END !
ATOM C3' TYPE=CT CHARGE= 0.27860 END !
ATOM C2' TYPE=CT CHARGE=-0.07600 END !
ATOM H2'l TYPE=HC CHARGE=0.05590 END !
ATOM H22 TYPE=HC CHARGE=0.05590 END !
ATOM C7' TYPE=CT CHARGE=-0.10070 END !
ATOM H7'1 TYPE=HC CHARGE= 0.04060 END !
ATOM H72 TYPE=HC CHARGE= 0.04060 END !
ATOM C6' TYPE=C6 CHARGE=-0.06740 END !
ATOM H6' TYPE=HC CHARGE-=0.12560 END !
ATOM C8' TYPE=C8 CHARGE=-0.40430 END !
ATOM H8'l TYPE=H8 CHARGE=0.15500 END !
ATOM H82 TYPE=H8 CHARGE=0.15500 END !
ATOM 03" TYPE=0OS CHARGE=-0.57750 END !

BOND P OI1P



BOND P O2P
BOND P Of
BOND 0O5' C%
BOND C5' C4
BOND C5' C6
BOND C5' C8
BOND C4' H4'
BOND C4' O4
BOND C4' C3'
BOND 0O4' CI'
BOND C1' HI'
BOND C1' N9
BOND CI1' C2
BOND N9 C8
BOND N9 C4
BOND C8 H8
BOND C8 N7
BOND N7 C5
BOND C5 C6
BOND C5 C4
BOND C6 N6
BOND C6 NI
BOND N6 H61
BOND N6 H62
BOND N1 C2
BOND C2 H2
BOND C2 N3
BOND N3 C4
BOND C3' C2
BOND C3' O3
BOND C3' C7'
BOND C2' H2'1
BOND C2' H272
BOND C7' H7'1
BOND C7' H72
BOND C7' Cé6'
BOND C6' H6'
BOND C6' C8'
BOND C8' H8'l
BOND C8' H82
IMPRC4 C8 N9 CI'
IMPR N9 N7 C8 HS
IMPRC5 NI C6 N6
IMPRN1 N3 C2 H2
IMPR C6 H61 N6 H62
! IMPRoper to keep the two purine rings parallel:
IMPRC8 C4 C5 NI
IMPRN3 C4 C5 N7
IMPRC8 C5 C4 C2
IMPRC6 C5 C4 N9
! Other



IMPRoper N9 C4 C5 N7
IMPRoper C5 N7 C8 NO
IMPRoper C8 N9 C4 C5
IMPRoper C5 C6 N6 H61

END

RESITT ! Tc-THYMINE

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
BOND
BOND
BOND
BOND
BOND
BOND
BOND

P

TYPE=P

OIP TYPE=02
O2P TYPE=02

05'
Ccs'
c4
H4'
04'
Cr
HTI'
N1
C6
H6
C5
C7
H71
H72
H73
C4
04
N3
H3
C2
02
C3'
c2
H2'1
H272
CcT
H7'1
H772
Co'
H6'
Cg8'
H8'1
H8"72
03'

TYPE=0S
TYPE=C5
TYPE=CT
TYPE=H1
TYPE=0S
TYPE=CT
TYPE=H2
TYPE=N*
TYPE=CM
TYPE=H4
TYPE=CM
TYPE=CT
TYPE=HC
TYPE=HC
TYPE=HC
TYPE=C
TYPE=0O
TYPE=NA
TYPE=H
TYPE=C
TYPE=0O
TYPE=CT
TYPE=CT
TYPE=HC
TYPE=HC
TYPE=CT
TYPE=HC
TYPE=HC
TYPE=C6
TYPE=HC
TYPE=C8
TYPE=H8
TYPE=H8
TYPE=0S

P O1P
P O2p
P O5'

O5'
C5'
C5'
C5'

cs'
c4
Co'
cs'

CHARGE= 1.21660 END !

CHARGE=-0.79140 END !
CHARGE=-0.79140 END !
CHARGE=-0.49280 END !
CHARGE-= 0.20640 END !
CHARGE=0.19590 END !
CHARGE=0.09370 END !
CHARGE=-0.45860 END !
CHARGE=0.19280 END !
CHARGE= 0.09620 END !
CHARGE=0.00980 END !
CHARGE=-0.20290 END !
CHARGE=0.21610 END !
CHARGE=-0.01550 END !
CHARGE=-0.27030 END !
CHARGE=0.09290 END !
CHARGE= 0.09290 END !
CHARGE=0.09290 END !
CHARGE-= 0.53960 END !
CHARGE=-0.54300 END !
CHARGE=-0.45100 END !
CHARGE= 0.34060 END !
CHARGE=0.54240 END !
CHARGE=-0.59320 END !
CHARGE= 0.27860 END !
CHARGE=-0.07600 END !
CHARGE=0.05590 END !
CHARGE=0.05590 END !
CHARGE=-0.10070 END !
CHARGE= 0.04060 END !
CHARGE= 0.04060 END !
CHARGE=-0.06740 END !
CHARGE-=0.12560 END !
CHARGE=-0.40430 END !
CHARGE=0.15500 END !
CHARGE=0.15500 END !
CHARGE=-0.57750 END !



BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
IMPR

IMPR

IMPR

IMPR

IMPR

IMPR

IMPR

lother

c4
c4
c4
o4
C1'
C1'
C1'
N1
N1
C6
C6
Cs
Cs
C7
C7
C7
C4
C4
N3
N3
C2
C3'
C3'
C3'
2
2
CcT
CcT
CcT
Co'
Co'
C8'
C8'
C2
C4
N1
G5
C4
N1
N1

H4'
04'
C3'
Cr
HI'
N1
c2
C6
Cc2
H6
C5
C7
C4
H71
H72
H73
04
N3
H3
Cc2
02
c2
03’
Cc7
H2'1
H272
H7'1
H772
Co'
H6'
C8'
H8'1
H8"2
C6
C6
N3
N3
C2
G5
C6

N1
C5
C2
C4
N3
Cé6
G5

cr
C7
02
04
H3
H6
C7

IMPRoper C1' C2 C6 N1
IMPRoper C4 C5 C6 NI
IMPRoper N1 C2 N3 C4
IMPRoper C6 N1 C2 N3

END

RESITG ! Tc-GUANINE
P TYPE=P
ATOM OI1P TYPE=02
ATOM O2P TYPE=02

ATOM

CHARGE= 1.21660 END !
CHARGE=-0.79140 END !
CHARGE=-0.79140 END !



ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND

05" TYPE=0S
C5' TYPE=C5
C4'" TYPE=CT
H4'" TYPE=HI1
04" TYPE=0OS
C1' TYPE=CT
HI' TYPE=H2
N9 TYPE=N*
C8 TYPE=CK
H8 TYPE=H5
N7 TYPE=NB
C5 TYPE=CB
C6 TYPE=C
06 TYPE=O
N1 TYPE=NA
H1 TYPE=H
C2 TYPE=CA
N2 TYPE=N2
H21 TYPE=H
H22 TYPE=H
N3 TYPE=NC
C4 TYPE=CB
C3'" TYPE=CT
C2" TYPE=CT
H2'1 TYPE=HC
H22 TYPE=HC
C7" TYPE=CT
H7'1T TYPE=HC
H72 TYPE=HC
C6' TYPE=C6
H6' TYPE=HC
C8'" TYPE=CS8
H8'1 TYPE=HS
H82 TYPE=HS
03" TYPE=0OS
P OI1P
P O2p
P O5
05" C5'
C5s' Cc4
Cs' Ceé'
C5' C8
C4'" H4'
c4 o4
c4 C3
04" CrI
C1' HI'
CI' N9
C1' c2
N9 C8
N9 C4

CHARGE=-0.49280 END !
CHARGE= 0.20640 END !
CHARGE-=0.19590 END !
CHARGE=0.09370 END !
CHARGE=-0.45860 END !
CHARGE=0.12510 END !
CHARGE=0.12920 END !
CHARGE-= 0.00540 END !
CHARGE=0.17740 END !
CHARGE-=0.15680 END !
CHARGE=-0.58030 END !
CHARGE=0.14320 END !
CHARGE=0.55740 END !
CHARGE=-0.54950 END !
CHARGE=-0.58840 END !
CHARGE= 0.36700 END !
CHARGE=0.79380 END !
CHARGE=-0.91350 END !
CHARGE=0.39740 END !
CHARGE=0.39740 END !
CHARGE=-0.68500 END !
CHARGE-= 0.20690 END !
CHARGE-= 0.27860 END !
CHARGE=-0.07600 END !
CHARGE=0.05590 END !
CHARGE= 0.05590 END !
CHARGE=-0.10070 END !
CHARGE= 0.04060 END !
CHARGE= 0.04060 END !
CHARGE=-0.06740 END !
CHARGE-=0.12560 END !
CHARGE=-0.40430 END !
CHARGE=0.15500 END !
CHARGE-=0.15500 END !
CHARGE=-0.57750 END !



BOND C8 H8
BOND C8 N7
BOND N7 C5
BOND C5 C6
BOND C5 (4
BOND C6 06
BOND C6 NI
BOND NI HI
BOND NI C2
BOND C2 N2
BOND C2 N3
BOND N2 H21
BOND N2 H22
BOND N3 C4
BOND C3' C2
BOND C3' O3
BOND C3' C7

BOND C2' H2'1
BOND C2' H272
BOND C7' H7'1

BOND C7' H72

BOND C7' Cé6'

BOND C6' H6'

BOND C6' C8'

BOND C8' H8'l

BOND C8' H82

IMPR C4 C8 NO CI
IMPR C5 NI C6 06
IMPR C6 C2 NI HI
IMPR C2 H21 N2 H22
IMPR N9 N7 C8 HS
IMPR N2 NI C2 N3
IIMPRoper to keep the two purine rings parallel:
IMPRC8 C4 C5 NI
IMPRC8 C5 C4 C2
IMPRN3 C4 C5 N7
IMPRC6 C5 C4 N9
lother

IMPRoper N3 C2 N2 H21
IMPRoper N1 C2 N2 H22
IMPRoper N3 C2 N1 HI
IMPRoper N9 C4 C5 N7
IMPRoper C5 N7 C8 NO
IMPRoper C8 N9 C4 C5
END

RESI TGS ! Te-GUANINE 5’ terminal
ATOM HST TYPE=HO CHARGE=0.42470 END !
ATOM O5' TYPE=OH CHARGE=-0.60250 END !



ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND

Cs'
c4
H4'
04'
cr
HT'
N9
C8
HS8
N7
G5
C6
06
N1
H1
C2
N2
H21
H22
N3
Cc4
C3'
c2
H2'1
H272
C7'
H7'1
H772
Ceo'
H6'
C8
H8'1
H8"72
03
HST
05'
C5'
C5'
C5'
c4
c4
c4
04'
Cr'
Cr'
Cr'
N9
N9
C8
C8
N7

TYPE=C5
TYPE=CT
TYPE=H1
TYPE=0S
TYPE=CT
TYPE=H2
TYPE=N*
TYPE=CK
TYPE=HS5
TYPE=NB
TYPE=CB
TYPE=C
TYPE=0
TYPE=NA
TYPE=H
TYPE=CA
TYPE=N2
TYPE=H
TYPE=H
TYPE=NC
TYPE=CB
TYPE=CT
TYPE=CT
TYPE=HC
TYPE=HC
TYPE=CT
TYPE=HC
TYPE=HC
TYPE=C6
TYPE=HC
TYPE=CS8
TYPE=H8
TYPE=H8
TYPE=0S
o5’
Cs'
C4'
Co'
C8'
H4'
o4'
C3'
C1'
HI'
N9
C2'
C8
C4
HS8
N7
C5

CHARGE= 0.20640 END !
CHARGE-=0.19590 END !
CHARGE=0.09370 END !
CHARGE=-0.45860 END !
CHARGE=0.12510 END !
CHARGE=0.12920 END !
CHARGE-= 0.00540 END !
CHARGE=0.17740 END !
CHARGE=0.15680 END !
CHARGE=-0.58030 END !
CHARGE=0.14320 END !
CHARGE-= 0.55740 END !
CHARGE=-0.54950 END !
CHARGE=-0.58840 END !
CHARGE=0.36700 END !
CHARGE=0.79380 END !
CHARGE=-0.91350 END !
CHARGE=0.39740 END !
CHARGE=0.39740 END !
CHARGE=-0.68500 END !
CHARGE= 0.20690 END !
CHARGE-=0.27860 END !
CHARGE=-0.07600 END !
CHARGE=0.05590 END !
CHARGE=0.05590 END !
CHARGE=-0.10070 END !
CHARGE= 0.04060 END !
CHARGE= 0.04060 END !
CHARGE=-0.06740 END !
CHARGE-=0.12560 END !
CHARGE=-0.40430 END !
CHARGE=0.15500 END !
CHARGE=0.15500 END !
CHARGE=-0.57750 END !



BOND C5 C6

BOND C5 C4

BOND C6 06

BOND C6 NI

BOND NI HI

BOND N1 C2

BOND C2 N2

BOND C2 N3

BOND N2 H21

BOND N2 H22

BOND N3 C4

BOND C3' C2

BOND (C3' O3

BOND C3' CT7T'

BOND (C2' H2'l

BOND C2' H22

BOND C7' H7'1

BOND C7' H72

BOND C7' Cé6'

BOND C6' H6'

BOND C6' C8'

BOND C8' H8'l

BOND C8' H82

IMPR C4 C8 NO CI
IMPR C5 NI C6 06
IMPR C6 C2 NI HI
IMPR C2 H21 N2 H22
IMPR N9 N7 C8 HS
IMPR N2 NI C2 N3
IIMPRoper to keep the two purine rings parallel:
IMPRC8 C4 C5 NI
IMPRC8 C5 C4 C2
IMPRN3 C4 C5 N7
IMPRC6 C5 C4 N9
lother

IMPRoper N3 C2 N2 H21
IMPRoper N1 C2 N2 H22
IMPRoper N3 C2 N1 HI
IMPRoper N9 C4 C5 N7
IMPRoper C5 N7 C8 NO
IMPRoper C8 N9 C4 C5
END

RESITG3 ! Tc-GUANINE

ATOM P TYPE=P

ATOM O1P TYPE=02
ATOM O2P TYPE=02
TYPE=0S
TYPE=C5
TYPE=CT

ATOM O5'
ATOM C%'
ATOM C4

CHARGE= 1.21660 END !
CHARGE=-0.79140 END !
CHARGE=-0.79140 END !

CHARGE=-0.49280 END !
CHARGE-= 0.20640 END !
CHARGE-=0.19590 END !



ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND

H4'
04'
Cl1
HTI'
N9
C8
HS8
N7
G5
C6
06
N1
H1
C2
N2
H21
H22
N3
Cc4
C3'
Cc2'
H2'1
H272
C7'
H7'1
H772
Co'
H6'
C8'
H8'1
H8"72
03'
H3T

TYPE=H1
TYPE=0S
TYPE=CT
TYPE=H2
TYPE=N*
TYPE=CK
TYPE=HS5
TYPE=NB
TYPE=CB
TYPE=C
TYPE=0
TYPE=NA
TYPE=H
TYPE=CA
TYPE=N2
TYPE=H
TYPE=H
TYPE=NC
TYPE=CB
TYPE=CT
TYPE=CT
TYPE=HC
TYPE=HC
TYPE=CT
TYPE=HC
TYPE=HC
TYPE=C6
TYPE=HC
TYPE=CS8
TYPE=H8
TYPE=H8
TYPE=OH
TYPE=HO

P OI1P
P O2p
P O5

05’
C5'
C5'
Cs'
c4
c4
c4
04'
Cr'
Cr'
Cr'

N9

N9

C8

C8

Cs'
c4
Co'
C8
H4'
04'
C3'
cr
HI'
N9
c2
C8
C4
H8
N7

CHARGE=0.09370 END !
CHARGE=-0.45860 END !
CHARGE=0.12510 END !
CHARGE=0.12920 END !
CHARGE-= 0.00540 END !
CHARGE=0.17740 END !
CHARGE=0.15680 END !
CHARGE=-0.58030 END !
CHARGE=0.14320 END !
CHARGE-= 0.55740 END !
CHARGE=-0.54950 END !
CHARGE=-0.58840 END !
CHARGE=0.36700 END !
CHARGE=0.79380 END !
CHARGE=-0.91350 END !
CHARGE=0.39740 END !
CHARGE=0.39740 END !
CHARGE=-0.68500 END !
CHARGE= 0.20690 END !
CHARGE-=0.27860 END !
CHARGE=-0.07600 END !
CHARGE=0.05590 END !
CHARGE= 0.05590 END !
CHARGE=-0.10070 END !
CHARGE= 0.04060 END !
CHARGE= 0.04060 END !
CHARGE=-0.06740 END !
CHARGE-=0.12560 END !
CHARGE=-0.40430 END !
CHARGE=0.15500 END !
CHARGE=0.15500 END !
CHARGE=-0.57750 END !
CHARGE= 0.44190 END !



BOND N7 C5

BOND C5 C6

BOND C5 C4

BOND C6 06

BOND C6 NI

BOND NI HI

BOND N1 C2

BOND C2 N2

BOND C2 N3

BOND N2 H21

BOND N2 H22

BOND N3 C4

BOND C3' C2

BOND (C3' O3

BOND C3' CT'

BOND (C2' H2'l

BOND C2' H22

BOND C7' H7'1

BOND C7' H72

BOND C7' Cé6'

BOND C6' H6'

BOND C6' C8'

BOND C8' H8'l

BOND C8' H82

BOND 03" H3T

IMPR C4 C8 NO CI
IMPR C5 NI C6 O6
IMPR C6 C2 NI HI
IMPR C2 H21 N2 H22
IMPR N9 N7 C8 HS
IMPR N2 NI C2 N3
IIMPRoper to keep the two purine rings parallel:
IMPRC8 C4 C5 NI
IMPRC8 C5 C4 C2
IMPRN3 C4 C5 N7
IMPRC6 C5 C4 N9
lother

IMPRoper N3 C2 N2 H21
IMPRoper N1 C2 N2 H22
IMPRoper N3 C2 N1 HI
IMPRoper N9 C4 C5 N7
IMPRoper C5 N7 C8 NO
IMPRoper C8 N9 C4 C5
END

RESITC ! Tc-CYTOSINE

ATOM P TYPE=P CHARGE= 1.16590 END !
ATOM OIP TYPE=02 CHARGE=-0.77610 END !
ATOM O2P TYPE=02 CHARGE=-0.77610 END !

ATOM O5' TYPE=0OS CHARGE=-0.49280 END !



ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND

Ccs'
C4'
H4'
04'
C1'
HTI'
N1
C6
H6
C5
H5
Cc4
N4
H41
H42
N3
Cc2
02
C3'
C2'
H2'1
H272
Cc7
H7'1
H772
Co'
H6'
C8'
H8'1
H8"72
03'

TYPE=C5
TYPE=CT
TYPE=H1
TYPE=0S
TYPE=CT
TYPE=H2
TYPE=N*
TYPE=CM
TYPE=H4
TYPE=CM
TYPE=HA
TYPE=CA
TYPE=N2
TYPE=H
TYPE=H
TYPE=NC
TYPE=C
TYPE=0O
TYPE=CT
TYPE=CT
TYPE=HC
TYPE=HC
TYPE=CT
TYPE=HC
TYPE=HC
TYPE=C6
TYPE=HC
TYPE=CS8
TYPE=H8
TYPE=H8
TYPE=0S

P O1P
P O2p
P O5'

O5'
C5'
C5'
C5'
c4
c4
c4
o4
C1'
C1'
C1'
N1
N1
C6
C6
Cs
Cs

cs'
c4
Co'
cs'
H4'
04'
c3
Cr
HI'
N1
c2
C6
Cc2
H6
Cs
H5
C4

CHARGE=0.19720 END !
CHARGE=0.17180 END !
CHARGE= 0.09000 END !
CHARGE=-0.43510 END !
CHARGE=0.17170 END !
CHARGE=0.11130 END !
CHARGE=-0.03390 END !
CHARGE=-0.01830 END !
CHARGE=0.22930 END !
CHARGE=-0.52220 END !
CHARGE=0.18630 END !
CHARGE=0.84390 END !
CHARGE=-0.97730 END !
CHARGE=0.43140 END !
CHARGE=0.43140 END !
CHARGE=-0.77480 END !
CHARGE-=0.79590 END !
CHARGE=-0.65480 END !
CHARGE=0.31340 END !
CHARGE=-0.12520 END !
CHARGE=0.06110 END !
CHARGE=0.06110 END !
CHARGE=-0.13230 END !
CHARGE= 0.04620 END !
CHARGE= 0.04620 END !
CHARGE=-0.04910 END !
CHARGE=0.11380 END !
CHARGE=-0.35080 END !
CHARGE=0.13530 END !
CHARGE=0.13530 END !
CHARGE=-0.57750 END !



BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
IMPR

IMPR

IMPR

IMPR

IMPR

IMPR

10ther

C4
C4
N4
N4
N3
C2
C3'
C3'
C3'

N4
N3
H41
H42
C2
02
c2
03’
Cc7

C2' H2'1
C2' H272
C7" H7'1
C7'" H72
C7' C6
C6' H6'
C6' C8
C8' H8'l
C8' H8"2

C2
N1

C6 N1 CI
N3 C2 02

C4 H41 N4 H42

N1
Cé6
G5

C5 C6 Hé6
C4 C5 H5
N4 C4 N3

IMPRoper C5 C4 N4 H4l
IMPRoper C5 C6 NI C2
IMPRoper N3 C4 C5 C6
IMPRoper C2 N3 C4 C5

END

RESITM ! Tc-MetCYT

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

P

TYPE=P

OIP TYPE=02
O2P TYPE=02

05'
Cs'
c4
H4'
04'
Cr
HTI'
N1
C6
H6
C5
C7
H71
H72
H73
C4

TYPE=0S
TYPE=C5
TYPE=CT
TYPE=H1
TYPE=0S
TYPE=CT
TYPE=H2
TYPE=N*
TYPE=CM
TYPE=H4
TYPE=CM
TYPE=CT
TYPE=HC
TYPE=HC
TYPE=HC
TYPE=CA

CHARGE= 1.21660 END !

CHARGE=-0.79140 END !
CHARGE=-0.79140 END !
CHARGE=-0.49280 END !
CHARGE= 0.20640 END !
CHARGE= 0.19590 END !
CHARGE= 0.09370 END !
CHARGE=-0.45860 END !
CHARGE= 0.12510 END !
CHARGE= 0.12920 END !
CHARGE=-0.04560 END !
CHARGE=-0.11830 END !
CHARGE= 0.19310 END !
CHARGE=-0.10920 END !
CHARGE=-0.20040 END !
CHARGE= 0.06980 END !
CHARGE= 0.06980 END !
CHARGE= 0.06980 END !
CHARGE= 0.61570 END !



ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND

N4
H41
H42

N3

C2

02
C3'
C2'

H2'1
H272
Cc7
H7'1
H772
Co'
H6'
C8'
H8'1
H8"72
03'

TYPE=N2
TYPE=H
TYPE=H

TYPE=NC

TYPE=C

TYPE=0O

TYPE=CT

TYPE=CT
TYPE=HC
TYPE=HC

TYPE=CT
TYPE=HC
TYPE=HC

TYPE=C6

TYPE=HC

TYPE=CS8
TYPE=H8
TYPE=H8

TYPE=0S

P O1P
P O2p
P O5'

O5'
C5'
C5'
C5'
c4
c4
c4
o4
C1'
C1'
C1'
N1
N1
C6
C6
Cs
C7
C7
C7
Cs
C4
C4
N4
N4
N3
C2
C3'
C3'
C3'

cs'
C4'
Co'
cs'
H4'
04'
C3'
Cr
HI'
N1
c2
C6
Cc2
H6
Cs
C7
H71
H72
H73
C4
N4
N3
H41
H42
Cc2
02
c2
03’
Cc7

CHARGE=-0.85710 END !
CHARGE= 0.39440 END !
CHARGE= 0.39440 END !
CHARGE=-0.72040 END !
CHARGE= 0.78250 END !
CHARGE=-0.65370 END !
CHARGE= 0.27860 END !
CHARGE=-0.07600 END !
CHARGE= 0.05590 END !
CHARGE= 0.05590 END !
CHARGE=-0.10070 END !
CHARGE= 0.04060 END !
CHARGE= 0.04060 END !
CHARGE=-0.06740 END !
CHARGE= 0.12560 END !
CHARGE=-0.40430 END !
CHARGE= 0.15500 END !
CHARGE= 0.15500 END !
CHARGE=-0.57750 END !



BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
IMPR
IMPR
IMPR
IMPR
IMPR
IMPR
IMPR
10ther
IMPRoper C5
IMPRoper N3
IMPRoper C5
IMPRoper N3
IMPRoper C2
END

Cc2
Cc2
CT
CcT
CcT
Co'
Co'
C8'
C8'
C2
N1
C4
N1
C4
G5
N1

H2'1
H272
H7'1
H72
Co'
H6'
C8'
H8'1
H8"2
C6 N1 CI
N3 C2 02
H41 N4 H42
C5 C6 Hé6
c6 C5 C7
N4 C4 N3
c6 C5 C7

C4
C4
Co6
C4
N3

N4
N4
N1
G5
C4

H41
H42
C2
C6
C5

RESI TMS5 ! Tc-MetCYT 5’terminal

ATOM HST TYPE=HO CHARGE= 0.42470 END !
ATOM O5' TYPE=OH CHARGE-=-0.60250 END !
ATOM C5' TYPE=C5 CHARGE= 0.20640 END !
ATOM C4' TYPE=CT CHARGE= 0.19590 END !
ATOM H4' TYPE=HI CHARGE= 0.09370 END !
ATOM 04" TYPE=0OS CHARGE-=-0.45860 END !
ATOM Cl1' TYPE=CT CHARGE= 0.12510 END !
ATOM HI1' TYPE=H2 CHARGE= 0.12920 END !
ATOM N1 TYPE=N* CHARGE=-0.04560 END !
ATOM C6 TYPE=CM CHARGE=-0.11830 END !
ATOM H6 TYPE=H4 CHARGE= 0.19310 END !
ATOM C5 TYPE=CM CHARGE=-0.10920 END !
ATOM C7 TYPE=CT CHARGE=-0.20040 END !
ATOM H71 TYPE=HC CHARGE= 0.06980 END !
ATOM H72 TYPE=HC CHARGE= 0.06980 END !
ATOM H73 TYPE=HC CHARGE= 0.06980 END !
ATOM C4 TYPE=CA CHARGE= 0.61570 END !
ATOM N4 TYPE=N2 CHARGE=-0.85710 END !
ATOM H41 TYPE=H CHARGE= 0.39440 END !
ATOM H42 TYPE=H CHARGE= 0.39440 END !
ATOM N3 TYPE=NC CHARGE=-0.72040 END !
ATOM C2 TYPE=C CHARGE= 0.78250 END !
ATOM 02 TYPE=O CHARGE=-0.65370 END !
ATOM C3' TYPE=CT CHARGE= 0.27860 END !
ATOM C2' TYPE=CT CHARGE=-0.07600 END !
ATOM H2'l TYPE=HC CHARGE= 0.05590 END !



ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
BOND
IMPR

IMPR

H272
C7
H7'1
H772
C6
H6'
C8
H8'1
H8"72
03'
HST
0O5'
C5'
C5'
C5'
c4
c4
c4
o4
C1'
C1'
C1'
N1
N1
C6
C6
Cs
C7
C7
C7
Cs
C4
C4
N4
N4
N3
C2
C3'
C3'
C3'
Cc2
2
CcT
CcT
CcT
Co'
Co'
C8'
C8'
C2
N1

TYPE=HC
TYPE=CT

TYPE=HC
TYPE=HC
TYPE=C6

TYPE=HC

TYPE=CS8

TYPE=H8
TYPE=H8
TYPE=0S

05'

cs'

c4

Co'

C8

H4'

o4'

C3'

Cl'

HI'

N1

c2

C6

Cc2

H6

Cs

C7

H71

H72

H73

C4

N4

N3

H41

H42

Cc2

02

c2

o3

CcT

H2'1

H272

H7'1

H72

Co'

H6'

C8'

H8'1

H8"2

C6 N1 CI
N3 C2 02

CHARGE= 0.05590 END !
CHARGE=-0.10070 END !
CHARGE= 0.04060 END !
CHARGE= 0.04060 END !
CHARGE=-0.06740 END !
CHARGE= 0.12560 END !
CHARGE=-0.40430 END !
CHARGE= 0.15500 END !
CHARGE= 0.15500 END !
CHARGE=-0.57750 END !



IMPR
IMPR
IMPR
IMPR
IMPR
10ther
IMPRoper C5
IMPRoper N3
IMPRoper C5
IMPRoper N3
IMPRoper C2
END

C4 H41
NI G5
C4 C6
C5 N4
N1 Cé6

N4 H42
C6 H6
Cs 7
C4 N3
G 7

C4
C4
Co6
C4
N3

N4
N4
N1
G5
C4

H41
H42
C2
C6
C5

RESI TM3 ! Tc-MetCYT 3’ terminal

ATOM P TYPE=P CHARGE= 1.21660 END !
ATOM OIP TYPE=02 CHARGE=-0.79140 END !
ATOM O2P TYPE=02 CHARGE=-0.79140 END !
ATOM O5' TYPE=0OS CHARGE=-0.49280 END !
ATOM C5' TYPE=C5 CHARGE= 0.20640 END !
ATOM C4' TYPE=CT CHARGE= 0.19590 END !
ATOM H4' TYPE=HI CHARGE= 0.09370 END !
ATOM 04" TYPE=0OS CHARGE-=-0.45860 END !
ATOM Cl1' TYPE=CT CHARGE= 0.12510 END !
ATOM HI1' TYPE=H2 CHARGE= 0.12920 END !
ATOM N1 TYPE=N* CHARGE=-0.04560 END !
ATOM C6 TYPE=CM CHARGE=-0.11830 END !
ATOM H6 TYPE=H4 CHARGE= 0.19310 END !
ATOM C5 TYPE=CM CHARGE=-0.10920 END !
ATOM C7 TYPE=CT CHARGE=-0.20040 END !
ATOM H71 TYPE=HC CHARGE= 0.06980 END !
ATOM H72 TYPE=HC CHARGE= 0.06980 END !
ATOM H73 TYPE=HC CHARGE= 0.06980 END !
ATOM C4 TYPE=CA CHARGE= 0.61570 END !
ATOM N4 TYPE=N2 CHARGE=-0.85710 END !
ATOM H41 TYPE=H CHARGE= 0.39440 END !
ATOM H42 TYPE=H CHARGE= 0.39440 END !
ATOM N3 TYPE=NC CHARGE=-0.72040 END !
ATOM C2 TYPE=C CHARGE= 0.78250 END !
ATOM 02 TYPE=O CHARGE=-0.65370 END !
ATOM C3' TYPE=CT CHARGE= 0.27860 END !
ATOM C2' TYPE=CT CHARGE=-0.07600 END !
ATOM H2'l TYPE=HC CHARGE= 0.05590 END !
ATOM H22 TYPE=HC CHARGE= 0.05590 END !
ATOM C7' TYPE=CT CHARGE=-0.10070 END !
ATOM H7'1 TYPE=HC CHARGE= 0.04060 END !
ATOM H72 TYPE=HC CHARGE= 0.04060 END !
ATOM C6' TYPE=C6 CHARGE=-0.06740 END !
ATOM H6' TYPE=HC CHARGE= 0.12560 END !
ATOM C8' TYPE=C8 CHARGE=-0.40430 END !



ATOM H8'l TYPE=H8 CHARGE= 0.15500 END !
ATOM H82 TYPE=H8 CHARGE= 0.15500 END !
ATOM O0O3' TYPE=OH CHARGE=-0.57750 END !
ATOM H3T TYPE=HO CHARGE= 0.44190 END !
BOND P OI1P

BOND P O2P

BOND P Of

BOND O5' C5'

BOND C5' C4

BOND C5' Cé6'

BOND C5' C8

BOND C4' H4'

BOND C4' O4'

BOND C4' C3

BOND 0O4' CI'

BOND C1' HI'

BOND C1' NI

BOND C1' C2

BOND N1 C6

BOND N1 C2

BOND C6 H6

BOND C6 C5

BOND C5 C7

BOND C7 HT71

BOND C7 H72

BOND C7 H73

BOND C5 C4

BOND C4 N4

BOND C4 N3

BOND N4 H41

BOND N4 H42

BOND N3 C2

BOND C2 02

BOND C3' C2

BOND C3' O3

BOND C3' C7'

BOND C2' H2'1

BOND C2' H2?2

BOND C7' H7'1

BOND C7' H72

BOND C7' Cé6'

BOND C6' H6'

BOND C6' C8'

BOND C8' H8'l

BOND C8' H8"2

BOND 03" H3T

IMPR C2 C6 N1 CI'
IMPR N1 N3 C2 02
IMPR C4 H41 N4 H42
IMPR N1 C5 C6 H6
IMPR C4 C6 C5 C7



IMPR C5 N4 C4 N3

IMPR N1 C6 C5 C7

10ther

IMPRoper C5 C4 N4 H4l
IMPRoper N3 C4 N4 H42
IMPRoper C5 C6 N1 C2

IMPRoper N3 C4 C5 C6

IMPRoper C2 N3 C4 C5

END

BOND C6 CT 310.0 1.516 ! Kr same as CT-CT, bond length QM
BOND C6 C8 310.0 1.497 ! Kr same as CT-CT, bond length QM
BOND C6 C5 310.0 1.497 ! Kr same as CT-CT, bond length QM
BOND C5 C8 310.0 1.497 ! Kr same as CT-CT, bond length QM
BOND C5 OS 320.0 1.410 ! Kr same as CT-OS, bond length QM
BOND C5 OH 320.0 1.410 ! Kr same as CT-OH, bond length QM
BONDC5 CT 310.0 1.516 ! Kr same as CT-CT, bond length QM
BOND CT C8 310.0 1.526 ! Kr same as CT-CT, bond length QM
BOND C8 HS8 340.0 1.090 ! same as CT-HC

BOND C6 HC 340.0 1.090 ! same as CT-HC

BOND C5 HC 340.0 1.090 ! same as CT-HC

ANGL C8 C5 C6 160.060.00! KO same as CT-CT-CT, angle QM
ANGL C5 C8 C6 160.060.00 ! KO same as CT-CT-CT, angle QM
ANGL C8 C6 C5 160.060.00 ! KO same as CT-CT-CT, angle QM
ANGL C6 C5 CT 150.0 109.50 ! KO same as CT-CT-CT, angle QM
ANGL C6 CT CT 150.0109.50 ! KO same as CT-CT-CT, angle QM
ANGL C5 CT CT 150.0109.50 ! KO same as CT-CT-CT, angle QM
ANGL C5 C6 CT 150.0109.50 ! KO same as CT-CT-CT, angle QM
ANGL C6 C5 OS 150.0 119.50 ! KO same as CT-CT-OS, angle QM
ANGL C8 C5 OS 150.0 119.50 ! KO same as CT-CT-OS, angle QM
ANGL C5 CT OS 150.0 109.50 ! KO same as CT-CT-OS angle QM
ANGL OS C5 CT 150.0119.50 ! KO same as CT-CT-OS, angle QM
ANGL C8 C5 CT 150.0116.50 ! KO same as CT-CT-CT, angle QM
ANGL C8 C6 CT 150.0116.50! KO same as CT-CT-CT, angle QM
ANGL H8 C8 HS8 150.0 115.20 ! KO same as HC-CT-HC, angle QM
ANGL C5 C8 H8 160.0115.80 ! KO same as CT-CT-HC, angle QM
ANGL C6 C8 H8 160.0117.70 ! KO same as CT-CT-HC, angle QM
ANGL C5 C6 HC 160.0 119.50 ! KO same as CT-CT-HC, angle QM
ANGL C8 C6 HC 160.0 119.50 ! KO same as CT-CT-HC, angle QM
ANGL CT C6 HC 160.0119.70 ! KO same as CT-CT-HC, angle QM
ANGL HC CT C6 160.0109.50 ! KO same as CT-CT-HC, angle QM
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