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Figure S1 — Simulation of the native G-quadruplex DNA, run 1. Snapshots of the initial and final MD simulation
(A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E), angle
between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S2 — Simulation of the native G-quadruplex DNA, run 2. Snapshots of the initial and final MD simulation
(A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E), angle
between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S3 — Simulation of the CA damage at position 12-13 (in loop), run 1. Snapshots of the initial and final
MD simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle
(E), angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines
forming the tetrads (I) and the whole DNA (J).
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Figure S4 — Simulation of the CA damage at position 12-13 (in loop), run 2. Snapshots of the initial and final
MD simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle
(E), angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines
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Figure S5 — Simulation of the CA damage at position 6-7/12-13 (in loop), run 1. Snapshots of the initial and final
MD simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle
(E), angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines
forming the tetrads (I) and the whole DNA (J).
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Figure S6 — Simulation of the CA damage at position 6-7/12-13 (in loop), run 2. Snapshots of the initial and final
MD simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle
(E), angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines
forming the tetrads (I) and the whole DNA (J).
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Figure S7 — Simulation of the CA damage at position 6-7 (in loop), run 1. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle
(E), angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines
forming the tetrads (I) and the whole DNA (J).
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Figure S8 — Simulation of the CA damage at position 6-7 (in loop), run 2. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle
(E), angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines
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Figure S9 — Simulation of the CA damage at position 14-15, run 1. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S10 — Simulation of the CA damage at position 14-15, run 2. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S11 — Simulation of the CA damage at position 14-15-16, run 1. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S12 — Simulation of the CA damage at position 14-15-16, run 2. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S13 — Simulation of the CA damage at position 15-16, run 1. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S14 — Simulation of the CA damage at position 15-16, run 2. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S15 — Simulation of the CA damage at position 21-22, run 1. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S16 — Simulation of the CA damage at position 21-22, run 2. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S17 — Simulation of the CA damage at position 2-3/14-15, run 1. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S18 — Simulation of the CA damage at position 2-3/14-15, run 2. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S19 — Simulation of the CA damage at position 2-3, run 1. Snapshots of the initial and final MD simulation
(A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E), angle between
guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the tetrads (I) and
the whole DNA (J).
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Figure S20 — Simulation of the CA damage at position 2-3, run 2. Snapshots of the initial and final MD simulation
(A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E), angle between
guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the tetrads (I) and
the whole DNA (J).
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Figure S21 — Simulation of the CA damage at position 2-3-4, run 1. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S22 — Simulation of the CA damage at position 2-3-4, run 2. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S23 — Simulation of the CA damage at position 3-4/14-15, run 1. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S24 — Simulation of the CA damage at position 3-4/14-15, run 2. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S25 — Simulation of the CA damage at position 3-4/15-16, run 1. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
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Figure S26 — Simulation of the CA damage at position 3-4/15-16, run 2. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S27 — Simulation of the CA damage at position 3-4/9-10, run 1. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S28 — Simulation of the CA damage at position 3-4/9-10, run 2. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S29 — Simulation of the CA damage at position 3-4, run 1. Snapshots of the initial and final MD simulation
(A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E), angle between
guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the tetrads (I) and
the whole DNA (J).
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Figure S30 — Simulation of the CA damage at position 3-4, run 2. Snapshots of the initial and final MD simulation
(A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E), angle between
guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the tetrads (I) and
the whole DNA (J).
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Figure S31 — Simulation of the CA damage at position 9-10, run 1.
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Figure S32 — Simulation of the CA damage at position 9-10, run 2. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S33 — Simulation of the NC damage at position 14-15, run 1. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S34 — Simulation of the NC damage at position 14-15, run 2. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S35 — Simulation of the NC damage at position 14-15-16, run 1. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S36 — Simulation of the NC damage at position 14-15-16, run 2. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S37 — Simulation of the NC damage at position 15-16, run 1. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S38 — Simulation of the NC damage at position 15-16, run 2. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S39 — Simulation of the NC damage at position 21-22, run 1. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
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Figure S40 — Simulation of the NC damage at position 21-22, run 2. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
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Figure S41 — Simulation of the NC damage at position 2-3/14-15, run 1. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S42 — Simulation of the NC damage at position 2-3/14-15, run 2. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S43 — Simulation of the NC damage at position 2-3, run 1. Snapshots of the initial and final MD simulation
(A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E), angle between
guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the tetrads (I) and
the whole DNA (J).
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Figure S44 — Simulation of the NC damage at position 2-3, run 2. Snapshots of the initial and final MD simulation
(A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E), angle between
guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the tetrads (I) and
the whole DNA (J).
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Figure S45 — Simulation of the NC damage at position 2-3-4, run 1. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S46 — Simulation of the NC damage at position 2-3-4, run 2. Snapshots of the initial and final MD
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Figure S48 — Simulation of the NC damage at position 3-4/14-15, run 2. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
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Figure S49 — Simulation of the NC damage at position 3-4/15-16, run 1. Snapshots of the initial and final MD
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Figure S50 — Simulation of the NC damage at position 3-4/15-16, run 2. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
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Figure S51 — Simulation of the NC damage at position 3-4/9-10, run 1. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
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Figure S52 — Simulation of the NC damage at position 3-4/9-10, run 2. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
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Figure S53 — Simulation of the NC damage at position 3-4, run 1. Snapshots of the initial and final MD simulation
(A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E), angle between
guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the tetrads (I) and
the whole DNA (J).

Page S53



(B) 1000 ns

3 8 : : -
$E—

¥ e e
- 2. |

05

% 50 100 o r;;s?ns) 200 250 300 3 ‘ ‘ 15 ‘ :
(©)

70 : : - 180

o |H= gl
o |
gso PWW *‘ HM *JM‘{W'\% MMWMMWMM ?m
? “r | g 100 -
'Eso ‘é ol

20t 3 60

10 0 100 n r;f?ns) 200 250 300 04 50 100 . ":;S?ns) 200 250 300

(E)

Guanine-Guanine angle (degree)

180 . . . C
160 G15-G21 ——
140 ]

G3-G9 —
G3-GI5 —
G3-G21 ——
G9-GI5

G9-G21 ——

50 100

2
£
2150
E
=

150
Time (ns)

(G)
300 6
250 5
200
100
50
00 50 100 150 200 250 300 °

200 250 300

li“MSD (Xngslrm:l)

S
Time (ns)

(D)

Guanine-Guanine angle (degree)

Time (ns)

G10-G22 ——
G16-G22 —

50 100 150 200 250 300
Time (ns)

(H)

10

IS > ®

RMSD (Angstrom)

»

0

50 100 200 250 300

150
Time (ns)

()

Figure S54 — Simulation of the NC damage at position 3-4, run 2. Snapshots of the initial and final MD simulation
(A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E), angle between
guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the tetrads (I) and
the whole DNA (J).
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Figure S55 — Simulation of the NC damage at position 9-10, run 1. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Figure S56 — Simulation of the NC damage at position 9-10, run 2. Snapshots of the initial and final MD
simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist angle (E),
angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of guanines forming the
tetrads (I) and the whole DNA (J).
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Strand break Run1 Run 2

Type Positions Wai-q2 Wara3 Waia3 Wai-q2 Waz a3 Wai-a3

Native

No Strand Breaks | 19.19 + 2.22 28.55 + 193 4757 + 2,62 | 1935 + 245 2785 + 2.02 47.02 + 2.92
Loops - Canonical strand breaks

+

Single SB 12-13 | 19.14 + 2.13 2822 + 1.69 47.18 + 2.70 | 18.39 + 2.41 27.58 + 1.87 46.05 * 3.03

6-7 | 1839 + 2.41 2819 + 1.69 46.40 + 2.89 | 1832 + 2.42 27.72 + 1.80 45.86 + 2.91

Double SB  6-7/12-13 | 18.48 + 2.62 27.41 + 1.82 4572 + 2.87 | 18.42 + 2.11  27.19 # 2.39 4541 # 3.43
Tetrads - Canonical strand breaks

Single SB 2-3| 2089 + 257 27.79 £ 2.11 4848 + 2.77 | 20.15 + 3.29 27.97 + 2.08 47.87 + 3.40

3-4 | 21.44 £ 1.92 29.43 + 246 50.64 + 2.76 | 20.39 + 1.97 27.70 £+ 1.88 47.89 = 2.50

9-10 | 21.48 + 2.12  27.20 £ 1.72 4849 + 2.56 | 21.63 + 2.18 26.86 + 1.98 48.30 *+ 2.89

14-15 | 19.50 + 2.45 30.64 + 2.00 49.95 * 2.62 | 26.23 + 6.11 27.76 + 2.40 50.44 + 524

15-16 | 22.24 + 2.26  27.75 + 1.68 49.77 + 2.53 | 21.93 + 2.33 27.04 + 1.85 48.78 + 2.58

21-22 | 19.87 + 2.51 27.85 + 2,19 4750 + 3.11 | 22.17 + 296 27.26 + 2.28 49.22 * 3.32

Double SB  2-3/14-15 | 17.85 + 3.37  31.99 + 2.27 49.55 + 3.49 | 17.37 + 2.94 31.84 + 1.84 49.03 + 2.92

2-3-4 | 20.68 £ 2.85 29.50 + 2.41 49.93 # 3.54 | 20.17 + 2.25 27.90 + 2.19 47.78  3.11

3-4/9-10 | 21.76 + 2.44  27.03 £ 1.80 4858 + 2.79 | 20.72 + 1.97 28.38 + 2.15 48.92 + 2.68

3-4/14-15 | 22.19 + 3.06  26.98 + 2.50 4893 + 3.59 | 21.11 + 2.67 28.56 + 2.13  49.46 + 2.81

3-4/15-16 | 23.36 + 2.52  26.22 + 2.97 4935 + 3.21 | 20.86 + 2.22 2323 + 2.57 43.84 + 3.41

14-15-16 | 19.79 + 2.25 27.52 + 2.46 47.09 + 3.03 | 21.48 + 2.52 27.68 + 1.99 48.93 # 3.20

Tetrads - Non-Canonical strand breaks

Single SB 2-3 | 21.03 + 3.16 28.27 + 1.85 49.05 + 3.49 | 22.02 + 2.93 27.36 + 1.94 49.12 + 3.17
3-4 | 20.46 +3.10 27.71 + 224 4793 + 3.17 | 1993 + 296 28.02 + 1.82 47.65 * 3.37

9-10 | 20.14 + 3.18 28.05 + 1.78 47.97 + 3.77 | 20.86 + 2.22 28.76 + 2.22 49.38 + 2.68

14-15 | 2237 +2.78 2873 + 195 50.84 + 3.09 | 20.63 + 298 29.47 + 2.14 49.78 + 3.27

15-16 | 21.49 + 2,18 27.94 + 234 49.22 + 2,66 | 21.04 + 2.30 28.86 + 2.18 49.69 + 2.76

21-22 | 20.24 £ 2.04 27.99 £ 249 48.01 + 2.86 | 21.13 + 2.16 26.64 + 2.19 47.56 * 2.54

Double SB  2-3/14-15 | 23.48 + 3.09 2821 + 1.77 51.40 + 3.31 | 20.14 + 3.40 3137 + 3.16 51.27 + 2.98
2-3-4 | 2189 + 284 2784 + 187 4896 + 287 | 25.09 £ 2.95 31.72 + 1.97 56.49 * 3.22

3-4/9-10 | 20.78 + 2.45 29.14 £ 2,68 49.59 £ 255 | 20.11 £ 3.05 2755 + 2.67 47.30 t 4.19

3-4/14-15 | 20.89 * 3.02 29.16 + 259 49.69 + 3.49 | 18.00 + 3.25 33.19 + 2.75 50.89 * 2.61

3-4/15-16 | 20.14 + 2.51 28.43 £ 272 48.16 £ 3.42 | 21.84 £ 2.48 2861 + 2.69 50.14 + 2.98

14-15-16 | 23.30 + 2.66 3151 + 2.89 54.49 + 3.56 | 26.36 + 2.94 29.59 + 2.56 55.67 *+ 3.30

Table S1 : Average and standard deviation of the twist angle (¥) parameter for all simulated systems.
The ¥ values are reporter for each couple of quartets find into the G4. The red text refers to the simulation in
which the G-quadruplex was destabilized.
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Figure S57 - Frequence distribution of the twist angles of the loops strand breaks
systems.

Page S58



CA14-15run 1 CA14-15run2
Q1-Q2 Q1-Q2

8%82 — Q2-Q3 m—
B Q1-Q3
CA 14-15-16run 1 CA 14-15-16run 2
Q1-Q2 Q1-Q2
8?-82 — Q2-Q3 ===
- Q1-Q3
ol il
CA15-16run 1 CA15-16run2
Q1-Q2 Q1-Q2
Q2-Q3 —— Q2-Q3 m——
Q1-Q3 Q1-Q3
CA21-22run 1 CA21-22run 2
Q1-Q2 Q1-Q2
Q2-Q3 m—m Q2-Q3 m—
Q1-Q3 Q1-Q3

L

CA 2-3/14-15run 1 CA 2-3/14-15run 2
Q1-Q2 Q1-Q2

-

Q2-Q3 mmmm Q2-Q3 mmm
Q1-Q3 Q1-Q3
|Wh 1 I
81A(%-23 run 1 81A(%-23 run 2
8:1282 — Q2-Q3 m—
R Q1-Q3
li ! \MM
CAQ %—%—g run 1 CAQ %—%—g run 2
8:1282 — Q2-Q3 m—
R Q1-Q3
IIIMMIII I IMIWW
CA 3-¢(1J/11 4(—}125 run 1 CA 3-¢(1J/11 4(—}125 run 2
8:1282 — Q2-Q3 m—
R Q1-Q3
aslle ol
CA 3-4611 5(—)126 run 1 CA 3-4611 5(—)126 run 2
8?83 — 82-83 —
-Q3 1-Q3
onllle il
CA 3-21)/?—(1) 02 run 1 CA 3-21)/?—(1)02 run 2
Q2-Q3 = Q2-Q3 =
Q1-Q3 Q1-Q3
i
(())1A 8—24 run 1 (())1A 8—24 run 2
Q2-Q3 = Q2-Q3 =
Q1-Q3 Q1-Q3
LIIAIWIW [
CQA1 9(—)120 run 1 CQA1 9(—)120 run 2
Q2-Q3 = Q2-Q3 =
Q1-Q3 Q1-Q3
W I

NC 14-15run 1
Q1-Q2

Q2-Q3
Q1-Q3

NC 14-15run 2
Q1-Q2

Q2-Q3
Q1-Q3

L

NC 14-15-16 run 1
Q1-Q2
Q2-Q3 =
Q1-Q3

NC 14-15-16 run 2
Q1-Q2
Q2-Q3 =
Q1-Q3

L

NC 15-16 run 1 NC 15-16 run 2

F B E B F

Q1-Q2 Q1-Q2
Fe— R =
E 1-Q3
i,
NC 21-22 run 1 NC 21-22 run 2
Q1-Q2 Q1-Q2
85-82 — Q2-Q3 ==
. Q1-Q3
I WMIII.W I
NC-2x3-14x15-run-1 NC-2x3-14x15-run-2
Q2-Q3 m— Q2-Q3 m—
Q1-Q3 Q1-Q3
w MW. b
NC-2x3-run-1 NC-2x3-run-2
Q1-Q2 Q1-Q2
85-82 — Q2-Q3 ==
- Q1-Q3
il ol
NC-2x3x4-run-1 NC-2x3x4-run-2
Q1-Q2 Q1-Q2
8%82 ] Q2-Q3
- Q1-Q3
e il
NC-3x4-14x15-run-1 NC-3x4-14x15-run-2
Q1-Q2 Q1-Q2
8%8% ] Q2-Q3
E Q1-Q3
NC-3x4-15x16-run-1 NC-3x4-15x16-run-2
Q1-Q2 Q1-Q2
8?8% ] Q2-Q3
E Q1-Q3
NC-3x4-9x10-run-1 NC-3x4-9x10-run-2
Q1-Q2 Q1-Q2
8%8% ] Q2-Q3
E Q1-Q3
NC-3x4-run-1 NC-3x4-run-2
Q1-Q2 Q1-Q2
5= 5=
E -Q3
NC-9x10-run-1 NC-9x10-run-2
Q1-Q2 Q1-Q2
5= e =
E 1-Q3
Native Native
Q1-Q2 m— Q1-Q2 m—
Q2-Q3 = Q2-Q3 =
| Q1-Q3 m— | Q1-Q3 m—
| il 1 1 | il 1 1
10 20 30 40 50 60 70 10 20 30 40 50 60 70
Twist Angle (degree) Twist Angle (degree)

Figure S57 - Frequence distribution of the twist angles of the loops strand breaks systems.
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Figure S58 — Simulation of the CA damage at position 15-16, run 1, extanded up to 1 pus. Snapshots of the
initial and final MD simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads
(D), twist angle (E), angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of
guanines forming the tetrads (I) and the whole DNA (J).

Page S60



(B) 1000 ns

P
n

<

' ‘ P\ ”‘ MH wﬁézﬁéz

RMSD (Angstrom)
& » o
n wm n N wn

&

COM distance (angstrom)

0 200 400 600 800 1000 0 200 400 600 800 1000
Time (ns) Time (ns)

. . §,_§z _ 180 . G
2-Q3 —— G2-G14 ——
1-Q3 —— G2-G20 ——

Bl et pa—
£ 160 | Gi4- G20 —
o0
&
<2
2 140
o0
&
«
E120
E
«
3
7 100 i
& | gl | L
E
S 80 ! !
3 I
10 . , , . 60 . .
0 200 400 600 800 1000 0 200 400 60/ 800 1000
Time (ns) Time (ns)
1 _
8" b e —
G2 ——
| Gio-¢
160 | Gie

[
=
S

—
S
S
-
3
S

Guanine-Guanine angle (degree)
=
<

Guanine-Guanine angle (degree)
]
=

Y
S

0 200 400 600 800 1000 0 200 400 600
Time (ns) Time (ns)

(G) (H)
1000 6
5
800
) - i
0
200 4 0 800

00 600 1000
Time (ns)

10

“E ]
2 600 c 2 600 6 £
L) % 2 %
P o2 2 Z
& 400 % £ 400 4%
Z g

I

0 0 400 600
Time (ns)

(D) ()

Figure S59 — Simulation of the CA damage at position 15-16, run 2, extanded up to 1 ps. Snapshots
of the initial and final MD simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the
tetrads (D), twist angle (E), angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-
RMSD of guanines forming the tetrads (I) and the whole DNA (J).
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Figure S60 — Simulation of the CA damage at position 6-7, in loop, run 1, extanded up to 1 us. Snapshots of the
initial and final MD simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the
tetrads (D), twist angle (E), angle between guanines for the first (F), second (G) and the third (H)
tetrad, 2D-RMSD of guanines forming the tetrads (I) and the whole DNA (J).
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initial and final MD simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the
tetrads (D), twist angle (E), angle between guanines for the first (F), second (G) and the third (H)
tetrad, 2D-RMSD of guanines forming the tetrads (I) and the whole DNA (J).

800 1000

Page S63



(B) 1000 ns

; T fri—
Az.s 7’ WWWM%WWWWMWM‘MMW
_ £
Z1s g
: g5
z ! :
=]
e Q4

0 200 800 1000 0 50 100 200 250 300

400 600 150
Time (ns) Time (ns)
60 . . . . o 180 G . . . GGy
B = i
— :
sof | £ 160 G —
o0
o
3 <2
£ 40 =140
& =3
] g
@ Y
e MW i £
< ‘mn w ‘ s
- b i =
Ex G bl i
= g | ! el il ik T
g itk m il
10 3% UL [T
% 200 00 00 300 1000 04 200 400 600 800 1000
Time (ns) Time (ns)
180 3.y 180 . . G4 Glo ——
gk — Gk
—~ GY-GI5 — G10-G16
£ 160 disz@t — £ 160 | | p—
& G |
] 2
2140 2140
2 o0
g H
2120 2120
= =
< =]
= =
< 100 Q
@ @
£ g
g g
S 80 g
€] €]
o 200 400 600 800 1000 0 200 400 600 800 1000
Time (ns) Time (ns)

o

£y
S
S

N

Time (ns)

'S
S
S

RMSD (Angstrom)

RMSD (;‘rngstmm)
Time (ns)

I

1000 6
800
200
0 0

0

(G)
200 4 0 80

800

0 1000 600
Time (ns)

00 600

Time (ns)
(D) ()

Figure S6 2 — Simulation of the NC damage at position 3-4/9-10, run 1, extanded up to 1 ps. Snapshots of the initial

and final MD simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist

angle (E), angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of
guanines forming the tetrads (I) and the whole DNA (J).
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Figure S63 — Simulation of the NC damage at position 3-4/9-10, run 2 extanded up to 1 ps. Snapshots of the initial

and final MD simulation (A-B). RMSD of guanines forming the tetrads (C), distance between the tetrads (D), twist

angle (E), angle between guanines for the first (F), second (G) and the third (H) tetrad, 2D-RMSD of
guanines forming the tetrads (I) and the whole DNA (J).
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Bonded nucleotides Non-bonded nucleotides
0 0
o O
| A NH | ) NH
o— F|> —o0 </ | 0—P—0 74 |
= |
0 N NH, O N = NH
0 0 B
GP5 GB5
Modified from guanosine (DG). Canonical type. Modified from guanosine (DG). Canonical type.
0 0
T ) " ) "
0—P=—0 </ | </ |
o N NH, OH N NH,
0 0
GP3 GB3
0 0
O'-——FI’: 0 O0—P—0
(0N o}
Modified from guanosine (DG). Non-canonical type. | Modified from guanosine (DG). Non-canonical type.
NH,
o
| A NH
O‘—T:o </
0 N N/
@]
/
APS
0
Modified from adenosine (DA). Canonical type.

Table S2 — Chemical structures of modified nucleotides, corresponding to a modification of
the guanosine (GP3, GB3, GP5, GB5) or the adenosine (AP5). In our nomenclature, the end

number mean the position of the phosphate group, in 3’ orin 5’. Non-bonded nucleotides are
involved in vertical double strand breaks.
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