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Table S1. Thermodynamic Parameters of LNA-modified G-quadruplex

a N T € AH ¢ AS¢ AGg7c ¢
Name Sequence (5°—37) C) (kaclemol®)  (kaclemol™K )  (kaclemol™)
(4+0) native  TTGGGTGGGTGGGTGGGT 77.1+05 59.6 0.170 6.8+00
PSL3 TTLGGTGGGTGGGTGGGT 82.0+ 0.4 65.4 0.184 8300
PS-L4 TTGLGTGGGTGGGTGGGT 85.3+0.3 67.1 0.187 9.0+0.1
PSL5 TTGGL TGGGTGGGTGGGT 36.0+ 0.4 - - -
PSL7 TTGGGTLGGTGGGTGGGT 843+ 0.0 77.9 0.218 103 0.1
PSL8 TTGGGTGLGTGGGTGGGT 80.2+0.2 69.2 0.196 85+0.1
PS-L9 TTGGGTGGL TGGGTGGGT 322+01 - - -
PS-L11 TTGGGTGGGTLGGTGGGT 84.9+0.1 74.1 0.207 9.9+0.2
PSL12 TTGGGTGGGTGLGTGGGT 79.8+0.1 68.4 0.194 83+0.1
PS-L13 TTGGGTGGGTGGL TGGGT 31.7+05 - - -
PSL15 TTGGGTGGGTGGGTLGGT 83.2+0.1 74.3 0.208 9.6+ 0.9
PS-L16 TTGGGTGGGTGGGTGLGT 81.0+0.1 618 0.174 7.7+02
PS-L17 TTGGGTGGGTGGGTGGL T 80.4+0.1 80.5 0.228 9.9+08
(3+1) native  TTGGGTTAGGGTTAGGGTTAGGGA  57.4+0.2 61.8 0.187 37+02
HT-L3 TTLGGTTAGGGTTAGGGTTAGGGA 554+ 03 60.1 0.183 34+01
HT-L4 TTGLGTTAGGGTTAGGGTTAGGGA 616+ 0.0 63.7 0.190 4.7 +0.0
HT-L5 TTGGLTTAGGGTTAGGGTTAGGGA  56.8+0.4 55.1 0.167 33+01
HT-L9 TTGGGTTALGGTTAGGGTTAGGGA - - - -
HT-L10 TTGGGTTAGLGTTAGGGTTAGGGA  59.3+05 62.9 0.189 42+01
HT-L11 TTGGGTTAGGLTTAGGGTTAGGGA 58303 62.6 0.189 40+0.1
HT-L15 TTGGGTTAGGGTTALGGTTAGGGA - - - -
HT-L16 TTGGGTTAGGGTTAGLGTTAGGGA - - - -
HT-L17 TTGGGTTAGGGTTAGGL TTAGGGA 551+ 0.4 475 0.145 26+01
HT-L21 TTGGGTTAGGGTTAGGGTTALGGA - - - -
HT-L22 TTGGGTTAGGGTTAGGGTTAGLGA - - - -
HT-L23° TTGGGTTAGGGTTAGGGTTAGGLA 6052 0.1 52.8 0.158 3.7+00

[a The“HT-series” denotes sequences modified from the (3+1) G-quadruplex forming sequence, while the “ PS-series’ denotes sequences
modified from a (4+0) G-quadruplex forming sequence.

[b] Residues with LNA-modified guanosine are denoted as (L)

[c] Thermal stability data was obtained via UV melting (HT-series) and CD melting (PS-series) experiments. Salt conditions were (20 mM
KPi) for the HT-series and (1.1 mM KPi) for the PS-series. Thermal stability data for the HT-series is presented for sequences which
demonstrate a single speciesin NMR spectra. The uncertainties (+ values) indicate the hysteresis between heating and cooling curves.

[d] The values of AH and AS were deduced from a slope analysis of fraction folded curves assuming a G-quadruplex to single strand transition
(unfolding event). AGsr-c was calculated from the relation AG(T) = AH-TAS where T=310°K. The uncertainties (+ values) indicate the
difference between AGs;oc calculated from heating and cooling curves.

[e] Sequence contains a small secondary melting transition at the low temperature range.
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Figure S1 —'H NMR imino proton spectra of (4+0) G-quadruplex-forming PS-Series sequences.
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Figure S2 —*H NMR imino proton spectra of (3+1) G-quadruplex-forming HT-Series sequences.



Fig S3 — CD spectra of the (4+0) G-quadruplex-forming PS-series sequences. CD spectra of
modified sequences (black) and the (4+0) G-quadruplex native sequence (grey) are shown.



Figure $4 — CD spectra of the (3+1) G-quadruplex-forming HT-series sequences. CD Spectra of
modified sequences (black) and the (3+1) G-quadruplex native sequence (grey) are shown. CD
Difference spectra (red) are determined by subtracting the (3+1) G-quadruplex native from the
modified spectra. The CD spectrum and CD difference spectrum of the (4+0) G-quadruplex
native sequence is shown for reference (top).



Fig S5 —CD Mélting (4+0) G-quadruplex-forming PS-series sequences. Cooling curve is shown
in blue, heating in red.



Fig S6 — Fraction folded CD Melting (4+0) G-quadruplex-forming PS-series sequences. Cooling
curve is shown in blue, heating in red. The melting curve of the (4+0) G-quadruplex native
sequence is shown in black.



Fig S7 — UV Mdting (3+1) G-quadruplex-forming HT-Series sequences. Cooling curve is
shown in blue, heating in red.



Fig S8 — Fraction folded CD melting (3+1) G-quadruplex-forming HT-Series sequences.
Cooling curve is shown in blue, heating in red. The melting curve of the (3+1) G-quadruplex
native sequence is shown in black.



Table S2. Thermodynamic Parameters of 2'-F- and2’ -F-ANA-modified G-quadruplex

a oAb Tn© AH ¢ AS® AGgzec®
Name Sequence (5'—3") C) (kaclemol®)  (kaclemol’K?)  (kaclemol™)
(4+0) native  TTGGGTGGGTGGGTGGGT 765+ 0.4 68.9 0.197 78+0.1
PS-F-3 TTFGGTGGGTGGGTGGGT 76.8+0.1 70.6 0.202 8.0+0.3
PS-F-4 TTGFGTGGGTGGGTGGGT 77.0+ 0.0 69.2 0.198 7.9+00
PS-F-5 TTGGFTGGGTGGGTGGGT 75.4+0.1 66.6 0.191 73+03
PS-F-8 TTGGGTGFGTGGGTGGGT 76.9+0.1 67.5 0.193 7.7+01
PS-F-11 TTGGGTGGGTFGGTGGGT 772+0.2 74.2 0.212 85+ 0.0
PS-F-12 TTGGGTGGGTGFGTGGGT 75.4+0.1 67.9 0.195 75+00
PS-F-13 TTGGGTGGGTGGFTGGGT 76.6+ 0.3 66.1 0.189 75£0.2
PS-F-17 TTGGGTGGGTGGGTGGFT 752+ 0.0 725 0.208 79£02
PSFANA-3  TTEGGTGGGTGGGTGGGT 771+0.2 67.5 0.193 7.7£02
PSFANA-4  TTGEGTGGGIGGGTGGGT 79.7+ 0.0 68.2 0.193 83+0.1
PSFANA-5  TTGGETGGGIGGGTGGGT 772+0.3 68.8 0.196 7.9+02
PSFANA-8  TTGGGTGEGTGGGTGGGT 79.7+0.3 64.5 0.183 7.8+0.2
PSFANA-11 TTGGGTGGGTEGGTGGGT 772+0.2 69.8 0.199 8.0+ 0.0
PSFANA-12 TTGGGTGGGTGEGTGGGT 793+ 0.0 72.4 0.205 8.7+0.2
PSFANA-13 TTGGGTGGGTGGETGGGT 76.6+ 0.3 66.9 0.191 76+0.3
PSFANA-17  TTGGGTGGGTGGGTGGET 76.3+0.2 68.0 0.195 76+0.1
(3+1) native ~ TTGGGTTAGGGTTAGGGTTAGGGA  51.4+0.2 617 0.190 27401
HT-F-3 TTFGGTTAGGGTTAGGGT TAGGGA - ; ; -
HT-F-4 TTGFGTTAGGGTTAGGGTTAGGGA  51.6+ 0.4 63.1 0.194 28+0.1
HT-F-5 TTGGFTTAGGGTTAGGGTTAGGGA  51.2+0.3 62.9 0.194 28+0.2
HT-F-9 TTGGGTTAFGGTTAGGGT TAGGGA - - - -
HT-F-10 TTGGGTTAGFGTTAGGGTTAGGGA 489+ 12 60.4 0.187 22+04
HT-F-11 TTGGGTTAGGFTTAGGGTTAGGGA  49.8+ 0.8 63.8 0.197 25+0.3
HT-F-15 TTGGGTTAGGGT TAFGGT TAGGGA - - - -
HT-F-16 TTGGGTTAGGGT TAGFGTTAGGGA - - - -
HT-F-17 TTGGGTTAGGGTTAGGFTTAGGGA  48.7 +05 59.0 0.183 22403
HT-F-21 TTGGGTTAGGGTTAGGGT TAFGGA - - - -
HT-F-22 TTGGGTTAGGGTTAGGGTTAGFGA  49.8+ 0.8 66.5 0.206 27+04
HT-F-23 TTGGGTTAGGGTTAGGGTTAGGFA 495+ 0.1 62.3 0.193 24£02
HT-FANA-3  TTEGGTTAGGGTTAGGGTTAGGGA - - - -
HT-FANA-4  TTGEGTTAGGGTTAGGGTTAGGGA 545+ 0.3 66.9 0.204 36+0.2
HT-FANA-5  TTGGETTAGGGTTAGGGTTAGGGA 519+ 0.6 61.3 0.189 28403
HT-FANA-9  TTGGGTTAFGGTTAGGGTTAGGGA - - - -
HT-FANA-10 TTGGGTTAGEGTTAGGGTTAGGGA  54.5%0.7 65.5 0.200 35£0.2
HT-FANA-11 TTGGGTTAGGETTAGGGTTAGGGA 529+ 05 62.2 0.191 3.0£02
HT-FANA-15 TTGGGTTAGGGTTAEGGTTAGGGA - - - -
HT-FANA-16 TTGGGTTAGGGTTAGEGTTAGGGA - - - -
HT-FANA-17 TTGGGITAGGGTTAGGETTAGGGA  53.8+0.0 60.6 0.185 31+03
HT-FANA-21 TTGGGTTAGGGTTAGGGTTAEGGA - - - -
HT-FANA-22 TTGGGITAGGGTTAGGGTTAGEGA 535+ 0.7 618 0.189 31+01
HT-FANA-23 TTGGGITAGGGTTAGGGTTAGGEA 519+ 05 66.3 0.204 31+02

[a] The“HT-series” denotes sequences modified from the (3+1) G-quadruplex forming sequence, while the “ PS-series’ denotes sequences
modified from a (4+0) G-quadruplex forming sequence.

[b] Residues with modified nucleotides are denoted as such: 2' F-guanosine (F) and 2' F-ANA-guanosine (E).

[c] Thermal stability data was obtained via UV melting experiments. Salt conditions were (5 mM KCl and 5 mM KPi) for the HT-

seriesand (1 mM KPi) for the PS-series. Data for the HT-series is presented for sequences which demonstrate a single speciesin
NMR spectra. The uncertainties (+ values) indicate the hysteresis between heating and cooling curves.

[d] The values of AH and AS were deduced from a slope analysis of fraction folded curves assuming a G-quadruplex to single strand
transition (unfolding event). AGzzc was calculated from the relation AG(T) = AH-TAS where T=310°K. The uncertainties (+ values) indicate
the difference between AGsz-c calculated from heating and cooling curves.
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Figure S9: *H NMR imino proton spectra of "G modified (3+1) G-quadruplex-forming sequences
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Figure S10: *H NMR imino proton spectra of ™G modified (3+1) G-quadruplex-forming
sequences
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Figure S11: *H NMR imino proton spectra of "G modified (4+0) G-quadruplex-forming sequences
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Figure S12: *H NMR imino proton spectra of NG modified (4+0) G-quadruplex-forming
sequences



Figure S13: CD spectra (black) of "G-modified HT-series. Native (3+1) G-quadruplex is shown
as areference (grey). Difference spectra (red) compare the modified sequence to the native one.



Figure S14: CD spectra (black) of ™N*G-modified HT-series. Native (3+1) G-quadruplex is
shown as a reference (grey). Difference spectra (red) compare the modified sequence to the
native one.



Figure S15: CD spectra (black) of "G-modified PS-series. Native (4+0) G-quadruplex is shown
as areference (grey).



Figure S16: CD spectra (black) of ™N*G-modified PS-series. Native (4+0) G-quadruplex is
shown as areference (grey).



Figure S17: UV absorbance spectra at 295 nm of thermal denaturing experiments of "G-
modified HT-series sequences. Both heating (red) and cooling (blue) curves are shown.



Figure S18: Fraction folded UV spectra of thermal denaturing experiments of "G-modified HT-
series sequences. Heating (red) and cooling (blue) curves are shown. The native sequence (back
line) is shown for reference



Figure S19: UV absorbance spectra at 295 nm of thermal denaturing experiments of NG-

modified (solid line) HT-series sequences. Both heating (red) and cooling (blue) curves are
shown.



Figure S20: Fraction folded UV spectra of thermal denaturing experiments of ™N*G-modified
HT-series sequences. Heating (red) and cooling (blue) curves are shown. The native sequence
(back line) is shown for reference



Figure S21: UV absorbance spectra at 295 nm of thermal denaturing experiments of G-
modified PS-series sequences. Both heating (red) and cooling (blue) curves are shown.



Figure S22: Fraction folded UV spectra of thermal denaturing experiments of "G-modified PS-
series sequences. Heating (red) and cooling (blue) curves are shown. The native sequence (back
line) is shown for reference



Figure S23: UV absorbance spectra at 295 nm of thermal denaturing experiments of "NAG-
modified PS-series sequences. Both heating (red) and cooling (blue) curves are shown.



Figure S24: Fraction folded UV spectra of thermal denaturing experiments of ™N*G-modified
PS-series sequences. Heating (red) and cooling (blue) curves are shown. The native sequence
(back line) is shown for reference
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