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Figure S1. Stern-Volmer plots for quenching of intrinsic fluorescence of EB-RNA
complexes in the presence of C,,-E20-C,,, gemini surfactants (m = 12, 14 and 16) in Tris-HCI

buffer (pH = 7.4) at (a) 288 K and (b) 308 K.
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Figure S2. Modern Stern-Volmer plots for quenching of intrinsic fluorescence of EB-RNA

complex in the presence of C,-E20-C,, gemini surfactants (m = 12, 14 and 16) in Tris-HCI

buffer (pH = 7.4) at (a) 288 K and (b) 308 K.
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Figure S3. Competitive displacement assays between Ci4-E20-C;4 gemini surfactant and
dyes. Fluorescence titration of (a) AO+RNA and (b) HO+RNA systems with varying
concentrations of Ci4-E20-C,4 gemini surfactant. The respective Stern-Volmer and modern

Stern-Volmer plots are shown in (c¢) and (d) (conditions: pH = 7.4, T = 298 K).
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Figure S4. Competitive displacement assays between C;c-E20-Ci¢ gemini surfactant and
dyes. Fluorescence titration of (a) AO+RNA and (b) HO+RNA systems with varying
concentrations of C;,-E20-C,¢ gemini surfactant. The respective Stern-Volmer and modern

Stern-Volmer plots are shown in plots (c) and (d) (conditions: pH = 7.4, T =298 K).
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Figure S5. The fluorescence spectra of different intercalators ((a-c) ethidium bromide and (d-

f) acridine orange) in the absence and presence of C,-E20-C,, gemini surfactants at 298 K

and pH 7.4. (a & d) m=12, (b & ¢) m=14, (¢ & f) m=16.
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Figure S6. Stern-Volmer plots for KI quenching analysis of EB-RNA complex in the

presence of C,-E20-C,, gemini surfactants in Tris-HCI (pH = 7.4) at 288 K.
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Figure S7. The double reciprocal plots of 1/(A-Ay) versus 1/[C,-E20-C,,] of RNA-C,,-E20-

Cy, complexes (m =12, 14 and 16) at298 K and pH = 7.4 (Tris-HCI buffer).
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Figure S8. CD melting profiles of tRNA (5 uM) in the absence (black) and presence of (a)
C1,-E20-Cy3, (b) C14-E20-Cy4, and (c) Ci6-E20-C;4 gemini surfactants (pre-(red) and post-

CMC (blue)) in 100 mM Tris-HCI buffer (pH 7.4).
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Figure S9. Job’s plots for tRNA:C,,-E20-C,, binding in Tris-HCI buffer (pH 7.4) at 298 K.
The sum of the concentrations of the two components was kept constant at [tRNA]+[C,,-

E20-C,,] = 10 uM. Fluorescence emission were recorded at excitation of 473 nm.
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Figure S10. Dynamic light scattering results of tRNA-C,-E20-C, complexes.

Hydrodynamic radii (R;) of tRNA (5 uM) in the absence (a) and presence (b-d) of C,-E20-

Ci, gemini surfactants at different concentrations ((i) = 4.96 uM, (i1) = 24.39 uM, (ii1) = 47.62

uM).
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Figure S11. The viscosity graphs of tRNA at different concentrations of C,,-E20-C,,, gemini

surfactants (m = 12, 14 and 16) at 298 K and pH = 7.4 (Tris-HCI buffer).
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Figure S12. (a) Molecular docking view of binding of C;4-E20-C;4 gemini surfactants with
tRNA, (inset) depiction of an enlarged view, and (b) 2-D view of involved molecular
interactions (black color residues- hydrophobic interactions, green residues- hydrogen

bonding).
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Figure S13. (a) Molecular docking view of binding of C;4-E20-C; gemini surfactants with

tRNA, (inset) depiction of an enlarged view, and (b) 2-D view of involved molecular

interactions (black color residues- hydrophobic interactions, green residues- hydrogen

bonding).
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Figure S14. Superimposed structure of unbounded tRNA (red) and tRNA after simulation
(green).
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Figure S15. Number of average hydrogen bonding interactions between tRNA-C,,-E20-C,,

complexes (m = 12 (a), 14 (b) and 16 (c)) during 50 ns simulation time.
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Table S1. Parameters obtained in KI quenching at 298 K and pH =

7.4 (Tris-HCI buffer).

Gemini Surfactant Ksy(x103 M) R2
C2-E20-Cy, 6.69 0.99
C14-E20-Cy4 8.26 0.99
Ci16-E20-Cy5 13.97 0.99
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Table S2. Estimated binding constants, free energy changes and adjusted coefficients of

determination for the RNA-C,,-E20-C,, complexation from electronic absorption studies (T =

298 K, pH = 7.4).

Gemini Surfactant K, <10M1)  AGh(amol R
C1-E20-C,, 11.4 23.15 0.99
C1+-E20-C1y 48.95 -26.75 0.97
C1-E20-C¢ 58.59 2721 0.98
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Table S3(a). Docking log file of RNA-C;,-E20-C;, complex (saving top 9 orientations)
Emin = -5.2 kcal/mol

mode | affinity | dist from best mode
| (kcal/mol) | rmsdLb.| rmsdu.b.

- - -

—_

-5.20.000 0.000
5.0 6.283  11.641
-49 2413 4772
-4.8 5912 10.260
-4.8  2.565 4995
-47  6.066 10.548
-47 2441 8.220
-4.7  36.554 41.526

© XX G 0 wnw P+ w D

-4.7 5936 10.408
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Table S3(b). Docking log file of RNA-C4-E20-C;4 complex (saving top 9 orientations)
Emin = -5.4 kcal/mol

mode | affinity | dist from best mode
| (kcal/mol) | rmsdLb.| rmsdu.b.

- - -

1 -5.4 0.000 0.000
2 -53  2.734  5.298
3 52 2.093  6.465
4 -5.2  29.831 34.695
5 5.1 2.282  6.988
6 5.1 2581 4.492
7 5.1 4429 7.676
8 -5.1 3510 10.147
9 -5.0 3.248  8.869
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Table S3(c). Docking log file of RNA-C,4-E20-C;¢ complex (saving top 9 orientations)
Emin = -5.7 kcal/mol

Mode | affinity | dist from best mode
| (kcal/mol) | rmsdLb.| rmsdu.b.

- - -

1 -5.7 0.000 0.000
-5.5 3247 7.575
54 3478  7.962
52 5772 9.764
-5.1  3.288  7.808

-5.0 3911  7.720
-5.0 4588  8.839

2
3
4
5
6 5.1 6.171  10.185
7
8
9 -5.0  3.132  7.861
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