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Strand break Run 1 Run 2 
Type Positions ΨQ1-Q2 ΨQ2-Q3 ΨQ1-Q3 ΨQ1-Q2 ΨQ2-Q3 ΨQ1-Q3 

Native 

No Strand Breaks 19.19  ±  2.22 28.55  ±  1.93 47.57  ±  2.62 19.35  ±  2.45 27.85  ±  2.02 47.02  ±  2.92 

Loops - Canonical strand breaks 

Single SB 12-13 19.14  ±  2.13 28.22  ±  1.69 47.18  ±  2.70 18.39  ±  2.41 27.58  ±  1.87 46.05  ±  3.03 

6-7 18.39  ±  2.41 28.19  ±  1.69 46.40  ±  2.89 18.32  ±  2.42 27.72  ±  1.80 45.86  ±  2.91 

Double SB 6-7/12-13 18.48  ±  2.62 27.41  ±  1.82 45.72  ±  2.87 18.42  ±  2.11 27.19  ±  2.39 45.41  ±  3.43 

Tetrads - Canonical strand breaks 

Single SB 2-3 20.89  ±  2.57 27.79  ±  2.11 48.48  ±  2.77 20.15  ±  3.29 27.97  ±  2.08 47.87  ±  3.40 

3-4 21.44  ±  1.92 29.43  ±  2.46 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 48.49  ±  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  ±  5.24 

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 47.50  ±  3.11 22.17  ±  2.96 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 48.58  ±  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 48.93  ±  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 49.35  ±  3.21 20.86  ±  2.22 23.23  ±  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  ±  2.24 47.93  ±  3.17 19.93  ±  2.96 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 22.37  ±  2.78 28.73  ±  1.95 50.84  ±  3.09 20.63  ±  2.98 29.47  ±  2.14 49.78  ±  3.27 

15-16 21.49  ±  2.18 27.94  ±  2.34 49.22  ±  2.66 21.04  ±  2.30 28.86  ±  2.18 49.69  ±  2.76 

21-22 20.24  ±  2.04 27.99  ±  2.49 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 28.21  ±  1.77 51.40  ±  3.31 20.14  ±  3.40 31.37  ±  3.16 51.27  ±  2.98 

2-3-4 21.89  ±  2.84 27.84  ±  1.87 48.96  ±  2.87 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  ±  2.55 20.11  ±  3.05 27.55  ±  2.67 47.30  ±  4.19 

3-4/14-15 20.89  ±  3.02 29.16  ±  2.59 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  ±  2.72 48.16  ±  3.42 21.84  ±  2.48 28.61  ±  2.69 50.14  ±  2.98 

14-15-16 23.30  ±  2.66 31.51  ±  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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Q1-Q2
Q2-Q3
Q1-Q3
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CA 14-15 run 1
Q1-Q2
Q2-Q3
Q1-Q3

CA 14-15 run 2
Q1-Q2
Q2-Q3
Q1-Q3

CA 14-15-16 run 1 
Q1-Q2
Q2-Q3
Q1-Q3

CA 14-15-16 run 2 
Q1-Q2
Q2-Q3
Q1-Q3

CA 15-16 run 1
Q1-Q2
Q2-Q3
Q1-Q3

CA 15-16 run 2
Q1-Q2
Q2-Q3
Q1-Q3

CA 21-22 run 1
Q1-Q2
Q2-Q3
Q1-Q3

CA 21-22 run 2
Q1-Q2
Q2-Q3
Q1-Q3

CA 2-3/14-15 run 1 
Q1-Q2
Q2-Q3
Q1-Q3

CA 2-3/14-15 run 2 
Q1-Q2
Q2-Q3
Q1-Q3

CA 2-3 run 1
Q1-Q2
Q2-Q3
Q1-Q3

CA 2-3 run 2
Q1-Q2
Q2-Q3
Q1-Q3

CA 2-3-4 run 1
Q1-Q2
Q2-Q3
Q1-Q3

CA 2-3-4 run 2
Q1-Q2
Q2-Q3
Q1-Q3

CA 3-4/14-15 run 1 
Q1-Q2
Q2-Q3
Q1-Q3

CA 3-4/14-15 run 2 
Q1-Q2
Q2-Q3
Q1-Q3

CA 3-4/15-16 run 1 
Q1-Q2
Q2-Q3
Q1-Q3

CA 3-4/15-16 run 2 
Q1-Q2
Q2-Q3
Q1-Q3

CA 3-4/9-10 run 1
Q1-Q2
Q2-Q3
Q1-Q3

CA 3-4/9-10 run 2
Q1-Q2
Q2-Q3
Q1-Q3

CA 3-4 run 1
Q1-Q2
Q2-Q3
Q1-Q3

CA 3-4 run 2
Q1-Q2
Q2-Q3
Q1-Q3

CA 9-10 run 1
Q1-Q2
Q2-Q3
Q1-Q3

CA 9-10 run 2
Q1-Q2
Q2-Q3
Q1-Q3

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

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

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

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

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

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

NC 21-22 run 1
Q1-Q2
Q2-Q3
Q1-Q3

NC 21-22 run 2
Q1-Q2
Q2-Q3
Q1-Q3

NC-2x3-14x15-run-1
Q1-Q2
Q2-Q3
Q1-Q3

NC-2x3-14x15-run-2
Q1-Q2
Q2-Q3
Q1-Q3

NC-2x3-run-1
Q1-Q2
Q2-Q3
Q1-Q3

NC-2x3-run-2
Q1-Q2
Q2-Q3
Q1-Q3

NC-2x3x4-run-1
Q1-Q2
Q2-Q3
Q1-Q3

NC-2x3x4-run-2
Q1-Q2
Q2-Q3
Q1-Q3

NC-3x4-14x15-run-1
Q1-Q2
Q2-Q3
Q1-Q3

NC-3x4-14x15-run-2
Q1-Q2
Q2-Q3
Q1-Q3

NC-3x4-15x16-run-1
Q1-Q2
Q2-Q3
Q1-Q3

NC-3x4-15x16-run-2
Q1-Q2
Q2-Q3
Q1-Q3

NC-3x4-9x10-run-1
Q1-Q2
Q2-Q3
Q1-Q3

NC-3x4-9x10-run-2
Q1-Q2
Q2-Q3
Q1-Q3

NC-3x4-run-1
Q1-Q2
Q2-Q3
Q1-Q3

NC-3x4-run-2
Q1-Q2
Q2-Q3
Q1-Q3

NC-9x10-run-1
Q1-Q2
Q2-Q3
Q1-Q3

NC-9x10-run-2
Q1-Q2
Q2-Q3
Q1-Q3

 10  20  30  40  50  60  70

Twist Angle (degree)

Native
Q1-Q2
Q2-Q3
Q1-Q3

 10  20  30  40  50  60  70

Twist Angle (degree)

Native
Q1-Q2
Q2-Q3
Q1-Q3

igure 7 - requen e distri ution o  t e t ist angles o  t e loops strand rea s s stems
age 



U�V y Mb U"V Ryyy Mb

 0

 0.5

 1

 1.5

 2

 2.5

 3

 0  200  400  600  800  1000

R
M

S
D

 (
A

n
g

st
ro

m
)

Time (ns)

U*V

 3

 3.5

 4

 4.5

 5

 5.5

 6

 6.5

 7

 7.5

 0  200  400  600  800  1000

C
O

M
 d

is
ta

n
ce

 (
a

n
g

st
ro

m
)

Time (ns)

Q1 - Q2
Q2 - Q3
Q1 - Q3

U.V

 10

 15

 20

 25

 30

 35

 40

 45

 50

 55

 60

 0  200  400  600  800  1000

T
w

is
t 

a
n

g
le

 (
d

eg
re

e)

Time (ns)

Q1 - Q2
Q2 - Q3
Q1 - Q3

U1V

 60

 80

 100

 120

 140

 160

 180

 0  200  400  600  800  1000

G
u

a
n

in
e-

G
u

a
n

in
e 

a
n

g
le

 (
d

eg
re

e)

Time (ns)

G2 - G8
G2 - G14
G2 - G20
G8 - G14
G8 - G20

G14 - G20

U6V

 60

 80

 100

 120

 140

 160

 180

 0  200  400  600  800  1000

G
u

a
n

in
e-

G
u

a
n

in
e 

a
n

g
le

 (
d

eg
re

e)

Time (ns)

G3 - G9
G3 - G15
G3 - G21
G9 - G15
G9 - G21

G15 - G21

U:V

 60

 80

 100

 120

 140

 160

 180

 0  200  400  600  800  1000

G
u

a
n

in
e-

G
u

a
n

in
e 

a
n

g
le

 (
d

eg
re

e)

Time (ns)

G4 - G10
G4 - G16
G4 - G22

G10 - G16
G10 - G22
G16 - G22

U>V

 0

 200

 400

 600

 800

 1000

 0  200  400  600  800  1000

T
im

e 
(n

s)

Time (ns)

’tetrads-2dRMSD.dat’ using (($1-90)/2.5):(($2-90)/2.5):3

 0

 1

 2

 3

 4

 5

 6

R
M

S
D

 (
A

n
g
st

ro
m

)

UAV

 0

 200

 400

 600

 800

 1000

 0  200  400  600  800  1000

T
im

e 
(n

s)

Time (ns)

’nucleic-2dRMSD.dat’ using (($1-90)/2.5):(($2-90)/2.5):3

 0

 2

 4

 6

 8

 10

R
M

S
D

 (
A

n
g
st

ro
m

)

UCV

6B;m`2� a58� Ĝ� aBKmH�iBQM� Q7� i?2� *�� /�K�;2� �i� TQbBiBQM� R8@Re-� `mM� R, extanded up to 1 µsX� aM�Tb?Qib� Q7� i?2�
BMBiB�H� �M/� 7BM�H� J.�bBKmH�iBQM�U�@"VX�_Ja.�Q7�;m�MBM2b� 7Q`KBM;�i?2�i2i`�/b�U*V-�/Bbi�M+2�#2ir22M�i?2�i2i`�/b�
U.V-� irBbi��M;H2� U1V-��M;H2�#2ir22M�;m�MBM2b� 7Q`�i?2� 7B`bi�U6V-�b2+QM/�U:V��M/�i?2�i?B`/�U>V�i2i`�/-�k.@_Ja.�Q7�
;m�MBM2b�7Q`KBM;�i?2�i2i`�/b�UAV��M/�i?2�r?QH2�.L��UCVX

S�;2�a60



U�V y Mb U"V Ryyy Mb

 0

 0.5

 1

 1.5

 2

 2.5

 3

 0  200  400  600  800  1000

R
M

S
D

 (
A

n
g

st
ro

m
)

Time (ns)

U*V

 3

 3.5

 4

 4.5

 5

 5.5

 6

 6.5

 7

 7.5

 0  200  400  600  800  1000

C
O

M
 d

is
ta

n
ce

 (
a

n
g

st
ro

m
)

Time (ns)

Q1 - Q2
Q2 - Q3
Q1 - Q3

U.V

 10

 15

 20

 25

 30

 35

 40

 45

 50

 55

 60

 0  200  400  600  800  1000

T
w

is
t 

a
n

g
le

 (
d

eg
re

e)

Time (ns)

Q1 - Q2
Q2 - Q3
Q1 - Q3

U1V

 60

 80

 100

 120

 140

 160

 180

 0  200  400  600  800  1000

G
u

a
n

in
e-

G
u

a
n

in
e 

a
n

g
le

 (
d

eg
re

e)

Time (ns)

G2 - G8
G2 - G14
G2 - G20
G8 - G14
G8 - G20

G14 - G20

U6V

 60

 80

 100

 120

 140

 160

 180

 0  200  400  600  800  1000

G
u

a
n

in
e-

G
u

a
n

in
e 

a
n

g
le

 (
d

eg
re

e)

Time (ns)

G3 - G9
G3 - G15
G3 - G21
G9 - G15
G9 - G21

G15 - G21

U:V

 60

 80

 100

 120

 140

 160

 180

 0  200  400  600  800  1000

G
u

a
n

in
e-

G
u

a
n

in
e 

a
n

g
le

 (
d

eg
re

e)

Time (ns)

G4 - G10
G4 - G16
G4 - G22

G10 - G16
G10 - G22
G16 - G22

U>V

 0

 200

 400

 600

 800

 1000

 0  200  400  600  800  1000

T
im

e 
(n

s)

Time (ns)

’tetrads-2dRMSD.dat’ using (($1-90)/2.5):(($2-90)/2.5):3

 0

 1

 2

 3

 4

 5

 6

R
M

S
D

 (
A

n
g
st

ro
m

)

UAV

 0

 200

 400

 600

 800

 1000

 0  200  400  600  800  1000

T
im

e 
(n

s)

Time (ns)

’nucleic-2dRMSD.dat’ using (($1-90)/2.5):(($2-90)/2.5):3

 0

 2

 4

 6

 8

 10

R
M

S
D

 (
A

n
g
st

ro
m

)

UCV

6B;m`2� a59� Ĝ� aBKmH�iBQM� Q7� i?2� *�� /�K�;2� �i� TQbBiBQM� R8@Re-� `mM� k, extanded up to 1 µsX� aM�Tb?Qib�
Q7� i?2� BMBiB�H� �M/� 7BM�H� J.�bBKmH�iBQM� U�@"VX�_Ja.�Q7�;m�MBM2b� 7Q`KBM;� i?2� i2i`�/b� U*V-�/Bbi�M+2�#2ir22M� i?2�
i2i`�/b� U.V-� irBbi� �M;H2� U1V-��M;H2�#2ir22M�;m�MBM2b� 7Q`� i?2� 7B`bi� U6V-� b2+QM/� U:V� �M/� i?2� i?B`/� U>V� i2i`�/-� k.@
_Ja.�Q7�;m�MBM2b�7Q`KBM;�i?2�i2i`�/b�UAV��M/�i?2�r?QH2�.L��UCVX

S�;2�a61



U�V y Mb U"V Ryyy Mb

 0

 0.5

 1

 1.5

 2

 2.5

 3

 0  200  400  600  800  1000

R
M

S
D

 (
A

n
g

st
ro

m
)

Time (ns)

U*V

 3

 3.5

 4

 4.5

 5

 5.5

 6

 6.5

 7

 7.5

 8

 0  200  400  600  800  1000

C
O

M
 d

is
ta

n
ce

 (
a

n
g

st
ro

m
)

Time (ns)

Q1 - Q2
Q2 - Q3
Q1 - Q3

U.V

 5

 10

 15

 20

 25

 30

 35

 40

 45

 50

 55

 0  200  400  600  800  1000

T
w

is
t 

a
n

g
le

 (
d

eg
re

e)

Time (ns)

Q1 - Q2
Q2 - Q3
Q1 - Q3

U1V

 60

 80

 100

 120

 140

 160

 180

 0  200  400  600  800  1000

G
u

a
n

in
e-

G
u

a
n

in
e 

a
n

g
le

 (
d

eg
re

e)

Time (ns)

G2 - G8
G2 - G14
G2 - G20
G8 - G14
G8 - G20

G14 - G20

U6V

 60

 80

 100

 120

 140

 160

 180

 0  200  400  600  800  1000

G
u

a
n

in
e-

G
u

a
n

in
e 

a
n

g
le

 (
d

eg
re

e)

Time (ns)

G3 - G9
G3 - G15
G3 - G21
G9 - G15
G9 - G21

G15 - G21

U:V

 60

 80

 100

 120

 140

 160

 180

 0  200  400  600  800  1000

G
u

a
n

in
e-

G
u

a
n

in
e 

a
n

g
le

 (
d

eg
re

e)

Time (ns)

G4 - G10
G4 - G16
G4 - G22

G10 - G16
G10 - G22
G16 - G22

U>V

 0

 200

 400

 600

 800

 1000

 0  200  400  600  800  1000

T
im

e 
(n

s)

Time (ns)

’tetrads-2dRMSD.dat’ using (($1-90)/2.5):(($2-90)/2.5):3

 0

 1

 2

 3

 4

 5

 6

R
M

S
D

 (
A

n
g
st

ro
m

)

UAV

 0

 200

 400

 600

 800

 1000

 0  200  400  600  800  1000

T
im

e 
(n

s)

Time (ns)

’nucleic-2dRMSD.dat’ using (($1-90)/2.5):(($2-90)/2.5):3

 0

 2

 4

 6

 8

 10

R
M

S
D

 (
A

n
g
st

ro
m

)

UCV

6B;m`2ga60gĜgaBKmH�iBQMgQ7gi?2g*�g/�K�;2g�igTQbBiBQMge@d-gBMgHQQT-g`mMgR, extanded up to 1 µs.g aM�Tb?QibgQ7gi?2g
BMBiB�Hg�M/g 7BM�Hg J.g bBKmH�iBQMg U�@"VXg _Ja.g Q7g ;m�MBM2bg 7Q`KBM;g i?2g i2i`�/bg U*V-g /Bbi�M+2g #2ir22Mg i?2g
i2i`�/bg U.V-g irBbig �M;H2g U1V-g �M;H2g #2ir22Mg ;m�MBM2bg 7Q`g i?2g 7B`big U6V-g b2+QM/g U:Vg �M/g i?2g i?B`/g U>Vg
i2i`�/-g k.@_Ja.g Q7g ;m�MBM2bg7Q`KBM;gi?2gi2i`�/bgUAVg�M/gi?2gr?QH2g.L�gUCVX

S�;2ga62



U�V y Mb U"V Ryyy Mb

 0

 0.5

 1

 1.5

 2

 2.5

 3

 0  200  400  600  800  1000

R
M

S
D

 (
A

n
g

st
ro

m
)

Time (ns)

U*V

 3

 3.5

 4

 4.5

 5

 5.5

 6

 6.5

 7

 7.5

 0  200  400  600  800  1000

C
O

M
 d

is
ta

n
ce

 (
a

n
g

st
ro

m
)

Time (ns)

Q1 - Q2
Q2 - Q3
Q1 - Q3

U.V

 0

 10

 20

 30

 40

 50

 60

 70

 0  200  400  600  800  1000

T
w

is
t 

a
n

g
le

 (
d

eg
re

e)

Time (ns)

Q1 - Q2
Q2 - Q3
Q1 - Q3

U1V

 40

 60

 80

 100

 120

 140

 160

 180

 0  200  400  600  800  1000

G
u

a
n

in
e-

G
u

a
n

in
e 

a
n

g
le

 (
d

eg
re

e)

Time (ns)

G2 - G8
G2 - G14
G2 - G20
G8 - G14
G8 - G20

G14 - G20

U6V

 60

 80

 100

 120

 140

 160

 180

 0  200  400  600  800  1000

G
u

a
n

in
e-

G
u

a
n

in
e 

a
n

g
le

 (
d

eg
re

e)

Time (ns)

G3 - G9
G3 - G15
G3 - G21
G9 - G15
G9 - G21

G15 - G21

U:V

 60

 80

 100

 120

 140

 160

 180

 0  200  400  600  800  1000

G
u

a
n

in
e-

G
u

a
n

in
e 

a
n

g
le

 (
d

eg
re

e)

Time (ns)

G4 - G10
G4 - G16
G4 - G22

G10 - G16
G10 - G22
G16 - G22

U>V

 0

 200

 400

 600

 800

 1000

 0  200  400  600  800  1000

T
im

e 
(n

s)

Time (ns)

’tetrads-2dRMSD.dat’ using (($1-90)/2.5):(($2-90)/2.5):3

 0

 1

 2

 3

 4

 5

 6

R
M

S
D

 (
A

n
g
st

ro
m

)

UAV

 0

 200

 400

 600

 800

 1000

 0  200  400  600  800  1000

T
im

e 
(n

s)

Time (ns)

’nucleic-2dRMSD.dat’ using (($1-90)/2.5):(($2-90)/2.5):3

 0

 2

 4

 6

 8

 10

R
M

S
D

 (
A

n
g
st

ro
m

)

UCV

6B;m`2ga61gĜgaBKmH�iBQMgQ7gi?2g*�g/�K�;2g�igTQbBiBQMge@d-g BMg HQQT-g`mMgR, extanded up to 1 µs.gaM�Tb?QibgQ7gi?2g
BMBiB�Hg �M/g 7BM�Hg J.g bBKmH�iBQMg U�@"VXg _Ja.g Q7g ;m�MBM2bg 7Q`KBM;g i?2g i2i`�/bg U*V-g /Bbi�M+2g #2ir22Mg i?2g
i2i`�/bg U.V-g irBbig �M;H2g U1V-g �M;H2g #2ir22Mg ;m�MBM2bg 7Q`g i?2g 7B`big U6V-g b2+QM/g U:Vg �M/g i?2g i?B`/g U>Vg
i2i`�/-g k.@_Ja.g Q7g ;m�MBM2bg7Q`KBM;gi?2gi2i`�/bgUAVg�M/gi?2gr?QH2g.L�gUCVX

S�;2ga63



U�V y Mb U"V Ryyy Mb

 0

 0.5

 1

 1.5

 2

 2.5

 3

 0  200  400  600  800  1000

R
M

S
D

 (
A

n
g

st
ro

m
)

Time (ns)

U*V

 3

 4

 5

 6

 7

 8

 0  50  100  150  200  250  300

C
O

M
 d

is
ta

n
ce

 (
a

n
g

st
ro

m
)

Time (ns)

Q1 - Q2
Q2 - Q3
Q1 - Q3

U.V

 0

 10

 20

 30

 40

 50

 60

 0  200  400  600  800  1000

T
w

is
t 

a
n

g
le

 (
d

eg
re

e)

Time (ns)

Q1 - Q2
Q2 - Q3
Q1 - Q3

U1V

 60

 80

 100

 120

 140

 160

 180

 0  200  400  600  800  1000

G
u

a
n

in
e-

G
u

a
n

in
e 

a
n

g
le

 (
d

eg
re

e)

Time (ns)

G2 - G8
G2 - G14
G2 - G20
G8 - G14
G8 - G20

G14 - G20

U6V

 60

 80

 100

 120

 140

 160

 180

 0  200  400  600  800  1000

G
u

a
n

in
e-

G
u

a
n

in
e 

a
n

g
le

 (
d

eg
re

e)

Time (ns)

G3 - G9
G3 - G15
G3 - G21
G9 - G15
G9 - G21

G15 - G21

U:V

 60

 80

 100

 120

 140

 160

 180

 0  200  400  600  800  1000

G
u

a
n

in
e-

G
u

a
n

in
e 

a
n

g
le

 (
d

eg
re

e)

Time (ns)

G4 - G10
G4 - G16
G4 - G22

G10 - G16
G10 - G22
G16 - G22

U>V

 0

 200

 400

 600

 800

 1000

 0  200  400  600  800  1000

T
im

e 
(n

s)

Time (ns)

’tetrads-2dRMSD.dat’ using (($1-90)/2.5):(($2-90)/2.5):3

 0

 1

 2

 3

 4

 5

 6

R
M

S
D

 (
A

n
g
st

ro
m

)

UAV

 0

 200

 400

 600

 800

 1000

 0  200  400  600  800  1000

T
im

e 
(n

s)

Time (ns)

’nucleic-2dRMSD.dat’ using (($1-90)/2.5):(($2-90)/2.5):3

 0

 2

 4

 6

 8

 10

R
M

S
D

 (
A

n
g
st

ro
m

)

UCV

6B;m`2�a6 2�Ĝ�aBKmH�iBQM�Q7�i?2�L*�/�K�;2��i�TQbBiBQM�j@9fN@Ry-�`mM�R, extanded up to 1 μsX�aM�Tb?Qib�Q7�i?2�BMBiB�H�
�M/�7BM�H�J.�bBKmH�iBQM�U�@"VX�_Ja.�Q7�;m�MBM2b�7Q`KBM;�i?2�i2i`�/b�U*V-�/Bbi�M+2�#2ir22M�i?2�i2i`�/b�U.V-�irBbi�
�M;H2�U1V-� �M;H2� #2ir22M� ;m�MBM2b� 7Q`� i?2� 7B`bi� U6V-� b2+QM/� U:V� �M/� i?2� i?B`/� U>V� i2i`�/-� k.@_Ja.� Q7�
;m�MBM2b�7Q`KBM;�i?2�i2i`�/b�UAV��M/�i?2�r?QH2�.L��UCVX

S�;2�a64



U�V y Mb U"V Ryyy Mb

 0

 0.5

 1

 1.5

 2

 2.5

 3

 0  200  400  600  800  1000

R
M

S
D

 (
A

n
g

st
ro

m
)

Time (ns)

U*V

 3

 4

 5

 6

 7

 8

 0  50  100  150  200  250  300

C
O

M
 d

is
ta

n
ce

 (
a

n
g

st
ro

m
)

Time (ns)

Q1 - Q2
Q2 - Q3
Q1 - Q3

U.V

 10

 15

 20

 25

 30

 35

 40

 45

 50

 55

 60

 65

 0  200  400  600  800  1000

T
w

is
t 

a
n

g
le

 (
d

eg
re

e)

Time (ns)

Q1 - Q2
Q2 - Q3
Q1 - Q3

U1V

 60

 80

 100

 120

 140

 160

 180

 0  200  400  600  800  1000

G
u

a
n

in
e-

G
u

a
n

in
e 

a
n

g
le

 (
d

eg
re

e)

Time (ns)

G2 - G8
G2 - G14
G2 - G20
G8 - G14
G8 - G20

G14 - G20

U6V

 60

 80

 100

 120

 140

 160

 180

 0  200  400  600  800  1000

G
u

a
n

in
e-

G
u

a
n

in
e 

a
n

g
le

 (
d

eg
re

e)

Time (ns)

G3 - G9
G3 - G15
G3 - G21
G9 - G15
G9 - G21

G15 - G21

U:V

 40

 60

 80

 100

 120

 140

 160

 180

 0  200  400  600  800  1000

G
u

a
n

in
e-

G
u

a
n

in
e 

a
n

g
le

 (
d

eg
re

e)

Time (ns)

G4 - G10
G4 - G16
G4 - G22

G10 - G16
G10 - G22
G16 - G22

U>V

 0

 200

 400

 600

 800

 1000

 0  200  400  600  800  1000

T
im

e 
(n

s)

Time (ns)

’tetrads-2dRMSD.dat’ using (($1-90)/2.5):(($2-90)/2.5):3

 0

 1

 2

 3

 4

 5

 6

R
M

S
D

 (
A

n
g
st

ro
m

)

UAV

 0

 200

 400

 600

 800

 1000

 0  200  400  600  800  1000

T
im

e 
(n

s)

Time (ns)

’nucleic-2dRMSD.dat’ using (($1-90)/2.5):(($2-90)/2.5):3

 0

 2

 4

 6

 8

 10

R
M

S
D

 (
A

n
g
st

ro
m

)

UCV

6B;m`2�ae3 �Ĝ�aBKmH�iBQM�Q7�i?2�L*�/�K�;2��i�TQbBiBQM�j@9fN@Ry-�`mM�k extanded up to 1 μs.�aM�Tb?Qib�Q7�i?2�BMBiB�H�
�M/�7BM�H�J.�bBKmH�iBQM�U�@"VX�_Ja.�Q7�;m�MBM2b�7Q`KBM;�i?2�i2i`�/b�U*V-�/Bbi�M+2�#2ir22M�i?2�i2i`�/b�U.V-�irBbi�
�M;H2�U1V-� �M;H2� #2ir22M� ;m�MBM2b� 7Q`� i?2� 7B`bi� U6V-� b2+QM/� U:V� �M/� i?2� i?B`/� U>V� i2i`�/-� k.@_Ja.� Q7�
;m�MBM2b�7Q`KBM;�i?2�i2i`�/b�UAV��M/�i?2�r?QH2�.L��UCVX

S�;2�ae5



Bonded nucleotides Non-bonded nucleotides 

Modified from guanosine (DG). Canonical type. Modified from guanosine (DG). Canonical type. 

Modified from guanosine (DG). Non-canonical type. Modified from guanosine (DG). Non-canonical type. 

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’ or in 5’. Non-bonded nucleotides are 
involved in vertical double strand breaks.  
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