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Table S1 a) *H Chemical shift (ppm) of DNA protons in daunomycin-[d-(TTGGGGT)]4 complex (&) at various Daunomycin (D)/ Nucleic acid (N)
ratios, D/N, in KBPES buffer containing 100 mM KCI (90% H.0+10% D.0) at 25 <C. AJ refers to change in chemical shift due to binding.

DIN RESIDUES T1 T2 G3 G4 G5 G6 T7

PROTONS Op Ad Op Ad Op Ad Op Ad Op Ad oy Ad Op Ad
H8/H6 7.57 -0.02 7.53 -0.01 8.12 -0.02 7.78 -0.02 7.79 -0.05 7.72 0.01 7.59 0.25
HI’ 6.14 0.00 6.03 0.00 6.04 -0.03 6.05 -0.01 6.07 -0.01 6.30 0.06 6.18 0.13
H2’ 221 0.00 2.26 -0.01 2.64 -0.02 2.65 0.01 271 -0.01 2.26 0.00 2.28 0.11
H2” 241 -0.01 2.58 -0.02 2.94 -0.02 291 -0.01 2.75 -0.02 2.66 -0.02 2.65 0.00
H3’ 4.62 -0.03 491 0.01 5.04 -0.02 5.06 0.01 5.06 -0.03 5.08 0.04 5.03 0.07
1.0 H4’ 4.26 -0.04 4.20 0.03 4.38 -0.02 4.29 -0.04 4.54 -0.04 4.52 -0.01 4.55 0.09
' HS’ 4.08 0.01 4.06 0.00 4.14 -0.01 4.28 0.00 4.36 0.00 423 -0.02 4.15 0.02
H5” 3.74 -0.03 4.02 -0.01 4.10 -0.01 4.23 0.00 4.28 -0.04 4.20 -0.01 4.08 0.01
CHs 1.63 -0.02 1.52 -0.01 - - - - - - - - 1.80 0.17

NH, - - - - 9.81 -0.03 9.10 -0.07 9.09 -0.08 7.46 0.00 - -

NH,"™ - - - 6.16 -0.14 6.13 -0.07 7.79 -0.03 6.76 0.00 - -

NH - - - - 11.47 -0.04 11.04 -0.04 10.87 -0.07 10.67 -0.22 - -
H8/H6 7.57 -0.02 7.54 0.00 8.11 -0.03 777 -0.03 777 -0.07 7.72 0.01 7.64 0.30
HI’ 6.15 0.01 6.05 0.02 6.04 -0.03 6.04 -0.02 6.04 -0.04 6.31 0.07 6.21 0.16
H2’ 2.23 0.02 2.24 -0.03 2.63 -0.03 2.66 0.02 2.70 -0.02 231 0.05 2.30 0.13
H2” 2.44 0.02 2.57 -0.03 2.93 -0.03 2.85 -0.07 2.85 0.08 2.68 0.00 2.65 0.00
H3’ 4.66 0.01 4.92 0.02 5.04 -0.02 5.07 0.02 5.07 -0.02 5.08 0.04 5.06 0.10
20 H4’ 4.25 -0.05 4.19 0.02 4.38 -0.02 4.29 -0.04 - - 4.54 0.01 4.57 0.11
' HS’ 4.07 0.00 4.06 0.00 4.15 0.00 4.28 0.00 4.36 0.00 424 -0.01 4.16 0.03
H5” 3.76 -0.01 4.02 -0.01 411 0.00 4.23 0.00 4.28 -0.04 4.20 -0.01 411 0.04
CHs 1.61 -0.04 154 0.01 - - - - - - - - 1.84 0.21

NH;" - - - - 9.78 -0.06 9.08 -0.09 9.09 -0.08 7.47 0.01 - -

NH,"™ - - - - 6.18 -0.12 6.10 -0.10 7.76 -0.06 6.77 0.01 - -

NH - - - 11.42 -0.09 11.01 -0.07 10.84 -0.10 10.59 -0.30 - -

* Negative sign in Ad indicates upfield shift.
Table S1 b) *H Chemical shift (ppm) of DNA protons in daunomycin-[d-(TTGGGGT)]s complex (8p) at various D/N ratios in KBPES buffer containing
100 mM KCI (90% H>0+10% D,0) at 25 <TC. Ad refers to change in chemical shift due to binding.

DIN RESIDUES T1 T2 G3 G4 G5 G6 T7
PROTONS Op Ad Op Ad Op Ad Op Ad Op Ad Op Ad oy Ad
H8/H6 7.57 -0.02 7.54 0.00 8.09 -0.05 7.75 -0.05 7.75 -0.09 7.70 -0.01 7.64 0.30
HI’ 6.17 0.03 6.06 0.03 6.04 -0.03 6.04 -0.02 6.04 -0.04 6.29 0.05 6.21 0.16
H2’ 2.23 0.02 2.24 -0.03 2.62 -0.04 2.67 0.03 271 -0.01 2.36 0.10 231 0.14
H2” 2.47 0.05 2.56 -0.04 291 -0.05 291 -0.01 2.76 -0.01 2.66 -0.02 2.63 -0.02
H3’ 4.66 0.01 4.92 0.02 5.04 -0.02 5.05 0.00 5.05 -0.04 5.08 0.04 5.07 0.11
30 H4’ 4.26 -0.04 4.17 0.00 4.37 -0.03 4.29 -0.04 - - 4.54 0.01 4.56 0.10
' H5’ 4.08 0.01 4.07 0.01 413 -0.02 4.28 0.00 4.36 0.00 4.25 0.00 4.15 0.02
H5” 3.76 -0.01 4.03 0.00 4.10 -0.01 4.23 0.00 4.28 -0.04 421 0.00 4.10 0.03
CH; 1.60 -0.05 1.52 -0.01 - - - - - - - - 1.83 0.20
NH - - - - 9.76 -0.08 9.06 -0.11 9.05 -0.12 7.46 0.00 - -
NH,"™ - - - - 6.15 -0.15 6.07 -0.13 7.75 -0.07 6.76 0.00 - -
NH 11.37 -0.14 10.98 -0.10 10.82 -0.12 10.55 -0.34

4.0 H8/H6 7.57 -0.02 7.54 0.00 8.08 -0:06 7.74 -0.06 7.74 -0.10 7.69 -0.02 7.64 0.30




H1’ 6.15 0.01 6.05 0.02 6.03 -0.04 6.02 -0.04 6.02 -0.06 6.27 0.03 6.20 0.15
H2’ 2.23 0.02 2.22 -0.05 2.60 -0.06 2.67 0.03 2.67 -0.05 2.28 0.02 2.30 0.13
H2” 2.45 0.03 2.56 -0.04 2.90 -0.06 291 -0.01 2.79 0.02 2.65 -0.03 2.63 -0.02
H3’ 4.66 0.01 4.92 0.02 5.03 -0.03 5.05 0.00 5.05 -0.04 5.07 0.03 5.07 0.11
H4’ 4.26 -0.04 4.18 0.01 4.38 -0.02 4.28 -0.05 4.58 0.00 454 0.01 4.56 0.10
H5’ 4.07 0.00 4.07 0.01 414 -0.01 4.28 0.00 4.36 0.00 4.24 -0.01 4.15 0.02
H5” 3.77 0.00 4.02 -0.01 4.10 -0.01 4.23 0.00 4.28 -0.04 4.20 -0.01 4.07 0.00
CH, 1.60 -0.05 151 -0.02 - - - - - - - - 1.84 0.21
NH,® - - - - 9.73 -0.11 9.05 -0.12 9.05 -0.12 7.47 0.01 - -
NH,™ - - - - 6.14 -0.16 6.06 -0.14 7.75 -0.07 6.77 0.01 - -
NH - - - - 11.36 -0.15 10.97 -0.11 10.82 -0.12 10.55 -0.34 - -
* Negative sign in Ad denotes upfield shift.



Table S1 c) 'H Chemical shift (ppm) of daunomycin protons in free daunomycin (5¢) and in daunomycin-[d-
(TTGGGGT)]a complex (8p) at various D/N ratios in KBPES buffer containing 100 mM KCI (90% H>0+10%
D20) at 25 <T. A = &p- 61, nd: not determined

Free

Dal:l;lpc?trc’)ng:m Daunomycin D/N=1.0 D/N=2.0 D/N=3.0 D/N=4.0
of Ob Ad ob Ad ob Ad ob Ad

2H 7.71 7.30 -0.41 7.26 -0.45 7.19 -0.52 7.20 -0.51
1H 7.53 7.21 -0.32 7.18 -0.35 7.09 -0.44 7.03 -0.50
3H 7.43 7.04 -0.39 7.02 -0.41 6.95 -0.48 6.93 -0.50
40CH3 3.94 3.70 -0.24 3.67 -0.27 3.62 -0.32 3.60 -0.34
I’'H 5.49 nd nd 4.92 -0.57 5.06 -0.43 5.11 -0.38
7H 4.82 nd nd 4.57 -0.25 4.54 -0.28 4,55 -0.27
5’H 4.27 3.81 -0.46 3.91 -0.36 3.98 -0.29 4.05 -0.22
4’H 3.83 3.53 -0.3 3.60 -0.23 3.64 -0.19 3.68 -0.15
3’H 3.70 3.33 -0.37 3.42 -0.28 3.48 -0.22 3.53 -0.17
5’CH3 1.30 0.74 -0.56 0.90 -0.4 1.02 -0.28 1.05 -0.25
9COCH;3 2.45 2.43 -0.02 2.33 -0.12 2.28 -0.17 2.28 -0.17
2’eq 1.99 1.66 -0.33 1.77 -0.22 1.78 -0.21 1.81 -0.18
2’ax 1.99 1.56 -0.43 1.73 -0.26 1.73 -0.26 1.81 -0.18
8eq 2.23 2.08 -0.15 1.87 -0.36 1.91 -0.32 1.91 -0.32
8ax 2.13 1.72 -0.41 1.81 -0.32 1.85 -0.28 1.91 -0.22
10eq 2.94 2.64 -0.3 2.59 -0.35 2.56 -0.38 2.58 -0.36
10ax 2.70 2.56 -0.14 2.54 -0.16 2.53 -0.17 2.53 -0.17

* Negative sign in Ad denotes upfield shift.



Table S2 a) 'H Chemical shift (ppm) of methyl and imino protons in free [d-(TTGGGGT)]a (8) and daunomycin-[d-(TTGGGGT)]+ complex (3y) at various
D/N ratios in KBPES buffer containing 100 mM KCI (90% H20 + 10% D-0) at 25 TC. Ad = 6p—0¢

Protons CH: NH
T1 T2 T7 G3 G4 G5 G6
Free DNA (65) 1.65 1.53 1.63 1151 11.08 10.94 10.89

O Ad O Ad O Ad O Ad O Ad O Ad ob Ad
D/N=0.2 165 0.00 153 000 166 0.03 1150 -0.01 11.07 -0.01 10.93 -0.01 10.86 -0.03
D/N=0.5 165 0.00 153 000 1.72 0.09 1147 -0.04 1106 -0.02 10.90 -0.04 10.80 -0.09
D/N=0.8 165 0.00 153 000 1.78 0.15 1148 -0.03 11.05 -0.03 10.88 -0.06 10.70 -0.19
D/N=1.0 164 -0.01 153 000 1.80 0.17 1147 -0.04 11.04 -0.04 10.87 -0.07 10.67 -0.22
D/N=1.5 163 -0.02 152 -001 1.83 0.20 1145 -0.06 11.02 -0.06 10.85 -0.09 10.62 -0.27
D/N=2.0 162 -0.03 152 -0.01 1.84 0.21 1142 -0.09 11.01 -0.07 10.84 -0.10 10.59 -0.30
D/IN=2.5 161 -0.04 152 -001 184 0.21 11.39 -0.12 11.00 -0.08 10.83 -0.11 10.58 -0.31
D/N=3.0 161 -0.04 152 -0.01 184 0.21 1137 -0.14 1098 -0.10 10.82 -0.12 1055 -0.34
D/N=3.5 1.60 -0.05 152 -0.01 184 0.21 1135 -0.16 10.97 -0.11 10.82 -0.12 1055 -0.34
D/N=4.0 1.60 -0.05 152 -0.01 184 0.21 1136 -0.15 10.97 -0.11 10.82 -0.12 1055 -0.34

* Negative sign in Ad denotes upfield shift

Table S2 b) *H Chemical shift (ppm) of base protons in free [d-(TTGGGGT)]4 (5r) and daunomycin-[d-(TTGGGGT)]4 complex (5p) at various D/N
ratios in KBPES buffer containing 100 mM KCI (90% H20 + 10% D>0) at 25 C. Ad = &b — o¢

Protons H8/H6
T1 T2 G3 G4 G5 G6 T7
Free DNA (85) 7.59 7.54 8.14 7.80 7.84 7.71 7.34

b A b A b AS b A b Ad b Ad b A
D/N=0.2 757 -002 754 000 813 -001 78 000 783 -001 771 0.00 735 001
D/N=0.5 757 -002 754 000 813 -001 779 -001 782 -002 771 000 7.44 0.10
D/N=0.8 757 -002 754 000 812 -0.02 778 -002 78 -004 772 001 755 021
D/N=1.0 757 -002 753 -001 812 -0.02 778 -0.02 7.79 -005 772 001 759 0.25
D/N=1.5 757 -002 754 000 811 -0.03 778 -0.02 779 -005 772 001 7.63 0.29
D/N=2.0 757 -002 754 000 811 -0.03 777 -0.03 7.77 -007 772 001 7.64 0.30
D/N=2.5 757 -002 754 000 810 -0.04 776 -0.04 7.76 -008 7.71 000 7.65 0.31
D/N=3.0 757 002 754 000 809 -005 775 -005 775 -009 7.70 -0.01 7.64 0.30
D/N=3.5 756 -0.03 754 000 807 -007 774 -006 774 -010 7.70 -0.01 7.64 0.30
D/N=4.0 757 002 754 000 808 -006 774 -006 7.74 -010 7.69 -0.02 7.64 0.30

* Negative sign in Ad denotes upfield shift.




Table S2 (c) *H Chemical shift (ppm) of H1’ sugar protons in free [d-(TTGGGGT)]4 (5¢) and
daunomycin-[d-(TTGGGGT)]s complex (o) at various D/N ratios in KBPES buffer containing 100
mM KCI (90% H,0 + 10% D20) at 25 <C. Ad = &y — of

H1’
Protons T1 G6 T7
Free DNA (6¢) 6.14 6.24 6.05

O Ad O Ad ob Ad
D/N=0.2 6.14 0.00 6.25 0.01 6.06 0.01
D/N=0.5 6.13 -0.01 6.28 0.04 6.10 0.05
D/N=0.8 6.13 -0.01 6.29 0.05 6.17 0.12
D/N=1.0 6.14 000 6.30 0.06 6.18 0.13
D/N=1.5 6.15 0.01 6.30 0.06 6.21 0.16
D/N=2.0 6.15 0.01 6.31 0.07 6.21 0.16
D/N=2.5 6.16 0.02 6.30 0.06 6.21 0.16
D/N=3.0 6.17 0.03 6.29 0.05 6.21 0.16
D/N=3.5 6.16 0.02 6.28 0.04 6.20 0.15
D/N=4.0 6.15 0.01 6.27 0.03 6.20 0.15

* Negative sign in Ad denotes upfield shift.




Table S2 d) *H Chemical shift (ppm) of daunomycin protons in free state (5¢) and in daunomycin-[d-
(TTGGGGT)]4 complex (6v) at various D/N ratios in KBPES buffer containing 100 mM KCI (90% H20 +
10% D20) at 25 C. Ad = dp — o

Protons Daunomycin
1H 2H 3H 5°CH3
Free Daunomycin (Jr) 7.53 7.71 7.43 1.30
S AS b Ad O AS Ob AS
D/N=0.2 711 -042 720 -051 7.03 -040 0.69 -0.61
D/IN=0.5 721 -032 730 -041 7.04 -039 0.70 -0.60
D/IN=0.8 721 -032 730 -041 7.04 -039 0.72 -0.58
D/IN=1.0 721 -032 730 -041 7.04 -039 0.74 -0.56
D/IN=1.5 720 -033 729 -042 704 -039 081 -049
D/IN=2.0 718 -035 7.26 -045 7.02 -041 090 -0.40
D/N=2.5 714 -039 722 -049 7.00 -043 097 -0.33
D/N=3.0 709 -044 719 -052 695 -048 1.00 -0.30
D/N=3.5 707 -046 7.17 -054 695 -048 1.05 -0.25
D/N=4.0 703 -050 7.16 -051 6.93 -050 1.05 -0.25

*Negative sign in Ad denotes upfield shift.



Table S3 Intra molecular distances (A) and relative intensities of intra molecular NOE cross
peaks of daunomycin protons in daunomycin-[d-(TTGGGGT)]4 complex at D/N = 1.0, 2.0, 3.0
and 4.0 at tm = 250 ms at 25 <C. nd: not determined

Intensity

Inter proton of NOE Intensity of  Intensity of Intensity of

Intra molecular NOE cross NOE cross NOE cross

S:No Label NOE dg’/tﬁln:; gt crossétpeak peak at peak at peak at

correlations D/N=1.0 D/N=2.0 D/N=3.0 D/N=4.0

1 D1 5’CH3-5’H 2.70 S S S S

2 D2 5°CHs-4’H 2.74 S S S S

3 D3 5’CH3-3’H 3.58 w m w nd

4 D4 2’e-4’H 2.95 m m m nd

5 D5 2’e-3’H 2.66 S S S nd

6 D6 40CH3-2H 2.90 S S S S

7 D7 40CH3-1H 3-4 m m/broad m/broad m/broad

8 D8 40CH3-3H 2.20 S S S S

9 D9 5’H-4’H 2.70 nd S nd nd

10 D10 5’H-3’H 3.01 nd m m nd

11 D11 8a-5"H 2.72 S S S nd

s - strong, m - medium, w — weak intensity; o- overlap



Table S4: Chemical shift (ppm) of phosphorus (3'P) resonances in free [d-(TTGGGGT)]4 (5¢) and daunomycin-[d-(TTGGGGT)]4 complex (5p) at various
D/N ratios in KBPES buffer containing 100 mM KCI (90% H20 + 10% D-0) at 25 <T. Ad = & — ot

T1pT2 T2pG3 G3pG4 G4pG5 G5pG6 G6pT7
Free DNA ( &) -0.44 -0.69 -0.78 -0.90 -0.87 -0.77
Op Ad op Ad Op Ad op Ad Op Ad Ob Ad
D/N=0.2 -0.47 -0.03 -0.71 -0.02 -0.79 -0.01 -0.93 -0.03 -0.90 -0.03 -0.77 0.00
D/N=0.5 -0.50 -0.06 -0.74 -0.05 -0.81 -0.03 -0.97 -0.07 -0.94 -0.07 -0.75 0.02
D/N=0.8 -0.53 -0.09 -0.77 -0.08 -0.84 -0.06 -1.01 -0.11 -0.98 -0.11 -0.73 0.04
D/N=1.0 -0.55 -0.11 -0.79 -0.10 -0.86 -0.08 -1.03 -0.13 -1.01 -0.14 -0.72 0.05
D/N=1.5 -0.58 -0.14 -0.82 -0.13 -0.89 -0.11 -1.08 -0.18 -1.07 -0.20 -0.74 0.03
D/N=2.0 -0.60 -0.16 -0.84 -0.15 -0.93 -0.15 -1.13 -0.23 -1.11 -0.24 -0.77 0.00
D/N=2.5 -0.63 -0.19 -0.86 -0.17 -0.95 -0.17 -1.17 -0.27 -1.15 -0.28 -0.80 -0.03
D/N=3.0 -0.63 -0.19 -0.84 -0.15 -0.95 -0.17 -1.18 -0.28 -1.16 -0.29 -0.80 -0.03
D/N=3.5 -0.68 -0.24 -0.89 -0.20 -1.01 -0.23 -1.25 -0.35 -1.23 -0.36 -0.87 -0.10
D/N=4.0 -0.71 -0.27 -0.92 -0.23 -1.03 -0.25 -1.28 -0.38 -1.26 -0.39 -0.90 -0.13

*Negative sign in Ad denotes upfield shift.



Table S5 Melting temperature (Tm) of [d-(TTGGGGT)]a4 in free state and in daunomycin-[d-(TTGGGGT)]s complex at different D/N ratios obtained
from Differential Scanning Calorimetry experiments. Change in melting temperature (ATm) due to binding is also shown. nd: not determined

Tm () Tm2 (T) T3 (T) Tma (T)

Free DNA 46.240.4 54.940.7 72.94.6 110.540.1
Complex ATm]_ ATmZ ATm3 ATm4
D/IN=0.5 51.040.4 4.8 66.740.3 11.8 81.540.7 8.6 nd
D/IN=1.0 52.444.8 6.2 65.143.3 10.2 82.02.9 9.1 nd
D/IN=2.0 55.743.3 9.5 67.148.3 12.2 84.0+.3 11.1 nd
D/N=3.0 55.1#.3 8.9 69.0#.1 141 85.240.8 12.3 nd
D/N=3.5 62.6+.4 16.4 73.040.7 18.1 86.740.5 13.8 nd

D/N=4.0 60.8+1.6 14.6 72.640.4 17.7 87.34.5 14.4 nd
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Figure S1 a,b) 1D 'H NMR spectra of free [d-(TTGGGGT)]s in KBPES buffer containing 100 mM KClI
(90% H20 + 10% D20) at 25 <T. Expansion of H-'H 2D NOESY spectra of free [d-(TTGGGGT)]4
showing sequential connectivity (black arrows) between c¢) imino protons d) adjacent imino and base

protons e) base-sugar (H1”) protons f) base-sugar (H2’/2”) protons at tm = 250 ms in KBPES buffer (90%
H20 + 10% D-0) at 25 <C.
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Figure S2: 1D *H NMR spectrum of free daunomycin in water (90% H,0 + 10% D20) at 25 <C.
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Figure S3 (a,b) 1D 'H NMR spectrum of daunomycin-DNA [d-(TTGGGGT)]s complex at D/N = 2.0 in
KBPES buffer containing 100 mM KCI (90% H20 + 10% D20) at 25 <C. Daunomycin protons are
represented by (#). Expansion of 'H-'H 2D NOESY spectra of daunomycin-DNA [d-(TTGGGGT)]4
complex at D/N = 2.0 showing sequential connectivity (black arrows) between c¢) imino protons d) adjacent
imino and base protons e) base-sugar (H1”) protons f) base-sugar (H2’/2”) protons at tm = 250 ms in
KBPES buffer (90% H.0+10% D-0) at 25 <C.
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Figure S4 (a,d) Expansion of specific region of 2D *H-3C HSQC spectrum showing overlay of free
daunomcin (red), free [d-(TTGGGGT)]4 (green) and daunomycin-[d-(TTGGGGT)]s complex at D/N = 2.0
(blue) in KBPES buffer (90% H,O + 10% D,0) at 25 <C. 1D 'H NMR spectrum at the top of HSQC
spectra is daunomycin-DNA [d-(TTGGGGT)]4 complex at D/N = 2.0.
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Figure S5 Nonlinear fitted curve (red) for simultaneous binding at two different sites in daunomycin-

[d(TTGGGGT)]4 complex of protons (a) T7H6, (b) T7CHs,

(c) G6NH and (d) T1CHas. Plot shows change

function of daunomycin concentration (M)

in chemical shift (Ad) of protons at D/N = 0.2-4.0 as a

showing binding constants (Kp) at 25 <C.
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Figure S7: 2D H-'H NOESY spectra of daunomycin-[d-(TTGGGGT)]s complex at D/N = 2.0, mixing
time (tm) = 250 ms at 25 <C. Expansion of specific region of NOESY spectra showing intra molecular
NOE correlations between daunomycin protons 5’CHs, 3’H, 4’H, 5’H, 2’a, and 8’a. Symbol # denotes
daunomycin protons, D denote intra molecular daunomycin cross peaks (numbering of D done as per Table
S3).
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Figure S8: Differential Scanning Calorimetry (DSC) thermograms showing excess heat capacity as a
function of temperature for daunomycin-[d-(TTGGGGT)]4 complex at a-d) D/N = 0.5, 1.0, 3.0 and 4.0. All
samples were prepared in phosphate buffer (KBPES) (pH 7.0) containing 100 mM KCI.



