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Figure S1. CD spectra of Ala (black) and Ala (red) measured in Na* buffer (A) and
K* buffer (B). The CD spectra were measured at the concentration of 10 uM for each
enantiomer in 10 mM Tris buffer (pH 7.2) containing 10mM KCI or 100mM NaCl.
The UV-vis profiles of Ala (red) and Ala (black) acquired from Na* buffer (C) and
K* buffer. (D) in 10 mM Tris-HCI buffer (pH = 7.2). (E) The CD spectra of the cell
culture media with different amounts of metal complexes. Control is the cell culture

media. (F) The absorption spectra of the cleared lysate with different amounts of
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Figure S2. Variations of the melting temperature ATm for Tel22 binding to Ala and
Ala were plotted versus the concentration of complexes. Tel22 concentration was 4
MM in strand. The assays were carried in 10 mM Tris buffer (pH 7.2) containing 10
mM KCI.
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Figure S3. (A) The UV melting profiles of the Tel22 in the absence and presence of
equivalent enantiomers’ ligand in 10 mM KCI, 10 mM Tris buffer (pH 7.2). (B) The
UV melting profiles of Tel22 in the absence and presence of equivalent enantiomer in
10 mM NaCl, 10 mM Tris buffer (pH 7.2). (C) The UV melting profiles of i-motif in
the absence and presence of equivalent enantiomer in 10 mM KCI, 10 mM Tris buffer
(pH 5.5).
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Figure S4. (A) UV melting profiles of ctDNA in the absence and presence of
Ala/Ala in 30 mM KCI, 10 mM Tris buffer (pH 7.2). (B) UV melting profiles of

Tel22 in the absence and presence of Ala/Ala in 30 mM KCI, 10 mM Tris buffer (pH
7.2).



1.0 Tel22 1.0 Tel22
E Tel22+A1b .,5, Tel22+A1b
£ 0.8 Tel22+Alb g 0.8 Tel22+Al1b)
« <
= 0.6 = 0.6
= N
T 04 = 04
E 0.2 E 0.2
s Ui 5 0.21
z Na' z K*
0.0+— : . : : 0.04+— . . . . :
30 40 50 60 70 80 30 40 50 60 70 80
Temperature ('C) Temperature (C)

Figure S5. (A) Structure of Alb and Alb cation. UV melting profiles of the Tel22 in
the absence and presence of A1b or Alb obtained from Na* buffer (B) and K* buffer
(C). The UV melting profiles were measured in 10 mM Tris buffer (pH 7.2)
containing 10mM KCI or 100mM NaCl. The concentration of the enantiomers was
equivalent with the strand concentration of Tel22.
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Figure S6. (A) Structure of A2a and A2a cation. UV melting profiles of the Tel22 in
the absence and presence of A2a or A2a obtained from Na* buffer (B) and K* buffer
(C). The UV melting profiles were measured in 10 mM Tris buffer (pH 7.2)
containing 10mM KCI or 100mM NaCl. The concentration of the enantiomers was
equivalent with the strand concentration of Tel22.
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Figure S7. CD titration of Tel22 with Ala (A) and Ala (B) in 10 mM KCI, 10 mM
Tris buffer (pH 7.2). The concentration of the enantiomer was varied from 0 uM to 2
uM.
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Figure S8. CD titration of Tel22 with Ala (A) and Ala (B) in 100 mM NaCl, 10 mM
Tris buffer (pH 7.2). The concentration of enantiomer was varied from 0 pM to 4 uM.
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Figure S9. (A) CD spectra of Tel22, Ap7, Apl13 and Apl9. (B) CD spectra of Tel22
and Tel22-TTT. The assays were carried out in 100 mM KCI, 10 mM Tris buffer (pH

7.2).
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Figure S10. (A) Plot of normalized fluorescence intensity at 370 nm of 2-Ap
individually labeled Tel22 versus molar ratio of Ala /DNA in 10 mM KCI, 10 mM
Tris buffer (pH 7.2). The concentration of the 2-Ap labeled Tel22 was 0.5 uM. (B)
Job’s plot for complexation of Ala and Ap19-Tel22. [Ala]+[ Ap19-Tel22]=0.3 pM.
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Figure S11. Representative ITC data for the binding of Tel22 with Ala (A) and Ala
(B). Titrations were performed in 10 mM Tris-HCI buffer, 10 mM KCI, pH = 7.2.
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Figure S12. NMR titration of Tel22 with Ala and Ala.
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Figure S13. 'H NMR titration of HT with Ala (A) and Ala (B) at various
[Ligand]/[HT] ratios. The profiles were measured in 10 mM Tris-10 mM KCI buffer
containing 10% D>0O. Peaks of G3 and G5 are labeled with stars. (C) The structure of
hybrid-1 G-quadruplex formed by HT. Anti and syn guanines are colored green and
blue, respectively. HT is the DNA sequence that can form homogeneous hybrid-1
G-quadruplex in K* (1, 2).
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Figure S14. NMR titration of HT with Ala and Ala.
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Figure S15. Diagram showing the change in the chemical shift of each imino (H1)
proton (Ala).
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Figure 16. NOESY spectrum (mixing time, 200 ms) of HT (A) and HT in the
presence of 50% Ala (B). HT was prepared in water containing 20 mM KCI and 10%
D-0.
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Figure S17. CD spectra of different G-quadruplex DNAs in the absence and presence

of enantiomers in Na*/K* containing buffer.

Table S1. Stabilization effect of Ala and Ala on different telomeric G-quadruplex

DNA in Na* containing buffer. 2

DNA +Ala +Ala
Telomeric DNA Structure
Tm ('C) ATm (C) ATm (C)
Human (Tel22) Antiparallel 59.040.3 0.140.2 0.240.3
Oxytricha Antiparallel 62.940.2 -2.740.2 -3.540.4
Tetrahymena Hybrid 62.140.2 -1.440.4 -1.540.2

aMelting assays were carried out in 10 mM Tris buffer containing 100 mM NaCl at
pH 7.2. DNA is 3 uM in strand. The concentration of the Ligands is equivalent with

corresponding DNA. The values were the average of three

measurements.
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