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Supplementary material
Table 1. 1H chemical shift values for nucleotides d(CGTACG)2 (TA) and d(GCGATCGC)2   (GATC)

free and bound to camptothecins 1, 2 and 6a. 

	TAb
	free
	bound
	
	GATCc
	free
	bound
	

	
	
	1
	2
	
	
	1
	6

	6- H    C1
	7.64
	7.56
	7.57
	8-H    G1
	 7.92
	7.75
	7.72

	5- H    C1
	5.92
	5.76
	5.77
	5-H    C2
	 5.36
	5.41
	5.30

	8- H8  G2
	8.00
	7.93
	7.94
	6-H    C2
	 7.38
	7.25
	7.20

	6- H    T3
	7.31
	7.25
	7.36
	8-H    G3
	 7.90
	7.78
	7.75

	8- H    A4
	8.32
	8.27
	8.27
	2-H    A4
	 7.77
	7.68
	7.65

	6- H    C5
	7.31
	7.25
	7.26
	8-H    A4
	 8.19
	8.18
	8.16

	8- H    G6
	7.91
	7.82
	2.81
	6-H    T5
	 7.12
	7.05
	7.05

	1’-H    C1
	5.81
	5.65
	5.69
	5-H    C6
	 5.58
	5.62
	5.60

	1’-H    G2
	5.99
	5.92
	5.93
	6-H    C6
	 7.42
	7.30
	7.30

	1’-H    T3
	5.70
	5.61
	5.62
	8-H    G7
	 7.88
	7.70
	7.68

	1’-H    A4
	6.25
	6.15
	6.19
	5-H    C8
	 5.38
	5.29
	5.25

	1’-H    C5
	5.75
	5.66
	5.68
	6-H    C8
	 7.40
	7.28
	7.25

	1’-H    G6
	6.14
	5.98
	6.02
	1’-H   A4
	 6.24
	6.18
	6.16

	NH   C1:G6
	12.81
	12.40
	12.35
	1’-H   T5
	 5.90
	5.86
	5.85

	NH   T3:A4
	13.39
	13.30
	13.33
	1’-H   G7
	 5.88
	5.75
	5.75

	NH   G2:C5
	12.61
	12.42
	12.49
	1’-H   C8
	 6.17
	6.22
	6.12

	NH2      A4
	6.00
	5.94
	5.92
	
	
	
	

	
	7.60
	7.53
	7.50
	
	
	
	

	NH2    C1
	6.90
	6.82
	6.80
	
	
	
	

	
	7.90
	7.81
	7.85
	
	
	
	

	NH2    C5
	6.60
	6.55
	6.50
	
	
	
	

	
	8.10
	8.00
	8.04
	
	
	
	


a  Measured in ppm (δ) from water signal set at 4.78 ppm,  R = [drug] / [DNA] = 1. 

b  Solvent H2O, 10°C, pH 7.0-7.3, 0.1 M NaCl.

c  Solvent D2O, 20°C, pH 5.5-5.8, 0.02 M NaCl.

Table 2. 1H chemical shift values for nucleotides d(AAGAATTCTT)2  (AATT) and

d(CGTATACG)2  (TATA)   free and bound to camptothecins 1 and 6a.

	AATTb
	free
	bound
	
	TATAc
	free
	bound

	
	
	1
	6
	
	
	6

	2-H    A4
	7.23
	7.25
	7.25
	5-H     C1
	5.57
	5.52

	2-H    A5
	7.75
	7.73
	7.64
	6-H     C1
	7.45
	7.40

	8-H    A1
	7.93
	7.89
	7.85
	8-H     G2
	7.80
	7.78

	8 –H  A2
	8.10
	8.08
	8.01
	6-H     T3
	7.19
	7.01

	8-H    G3 
	7.70
	7.62
	7.62
	8-H     A4
	8.15
	8.10

	8-H    A4
	8.07
	8.02
	7.94
	6-H     T5
	6.99
	6.93

	8-H    A5
	8.10
	8.11
	8.07
	8-H     A6
	8.04
	8.00

	6-H    T6
	7.10
	7.07
	7.05
	6-H     C7
	7.10
	7.02

	6-H    T7
	7.48
	7.42
	7.34
	5-H     C7
	5.06
	5.02

	6-H    C8
	7.58
	7.44
	7.53
	8-H     G8
	7.69
	6.57

	5-H    C8
	5.63
	5.60
	5.59
	1’-H    C1
	5.70
	5.49

	6-H    T9
	7.53
	7.51
	7.48
	1’-H    G2
	5.80
	5.76

	6-H    T10
	7.55
	7.53
	7.50
	1’-H    T3
	5.56
	5.50

	1’-H   A1
	5.79
	5.77
	5.77
	1’-H    A4
	6.07
	6.00

	1’-H   A2
	5.70
	5.73
	5.72
	1’-H    T5
	5.43
	5.34

	1’-H   G3
	5.38
	5.36
	5.37
	1’-H    A6
	5.96
	5.91

	1’-H   A4
	6.02
	5.99
	5.98
	1’-H    C7
	5.50
	5.38

	1’-H   A5
	6.19
	6.13
	6.10
	1’-H    G8
	5.93
	5.78

	1’-H   T6
	5.93
	5.95
	5.85
	NH   G2:C7
	12.80
	12.62

	1’-H   C8
	5.92
	5.88
	5.94
	NH   T3 :A6
	13.34
	13.27

	1’-H   T9
	6.18
	6.12
	6.12
	NH   T5 :A4
	13.27
	13.12

	1’-H   T10
	6.39
	6.35
	6.24
	NH   G8:C1
	13.03
	12.68

	
	
	
	
	NH2    C1
	6.90
	6.80

	
	
	
	
	
	7.80
	7.75

	
	
	
	
	NH2    C5
	6.65
	6.60

	
	
	
	
	
	8.10
	7.98


a See Table 1, note (a).

b Solvent D2O, 20°C, pH 5.5-5-8, 0.02 M NaCl.

c Solvent H2O, 10°C, pH, 5.5-5.8, 0.01 M NaCl;  NH2 protons of adenines were not detected.

Table 3. 1H chemical shift values for nucleotides d(GCATCGCGATGC)2  (CGCG) free and bound 

to camptothecins 1 and 6 and  d(CGACGTCG)2  (ACGT) free and bound to1a.

	CGCGb
	free
	bound
	
	ACGTc
	free
	bound

	
	
	1b
	6c
	
	
	1

	8-H    A3
	8.37
	8.35
	8.35
	8-H   A3
	8.23
	8.20

	8-H    A9
	8.17
	8.16
	8.16
	8-H   G2
	7.97
	7.93

	8-H    G1
	7.95
	7.92
	7.89
	8-H   G5
	7.81
	7.81

	8-H    G6
	7.89
	7.88
	7.89
	8-H   G8
	7.90
	7.90

	8-H    G11
	7.87
	7.85
	7.87
	6-H   C1
	7.63
	7.58

	8-H    G8
	7.87
	7.85
	7.86
	6-H   C7
	7.50
	7.47

	6-H    C7
	7.54
	7.49
	7.60
	6-H   T6
	7.29
	7.27

	6-H    C2
	7.51
	7.48
	7.53
	6-H   C4
	7.22
	7.19

	6-H    C5
	7.43
	7.42
	7.44
	5-H   C1
	5.82
	5.80

	6-H    C12
	7.24
	7.23
	7.26
	5-H   C7
	5.70
	5.66

	5-H    C7
	5.54
	5.54
	5.56
	5-H   C4
	5.24
	5.21

	5-H    C2
	5.40
	5.40
	5.48
	1’-H  G8
	6.18
	6.16

	5-H    C5
	5.55
	5.55
	5.56
	1’-H  T6
	6.06
	6.04

	5-H    C12
	5.30
	5.29
	5.28
	1’-H  G5
	5.96
	5.93

	1’-H   A3
	6.32
	6.30
	6.30
	1’-H  C4
	5.61
	5.59

	1’-H   C7
	6.21
	6.19
	6.19
	1’-H  C1
	5.71
	5.67

	1’-H   A9
	6.21
	6.18
	6.19
	1’-H  C7
	5.77
	5.71

	1’-H   G1
	6.00
	5.95
	5.99
	1’-H  A3
	5.28
	5.24

	1’-H   C5
	5.64
	5.62
	5.64
	1’-H  C4
	5.61
	5.59

	1’-H   G8
	5.63
	5.62
	5.61
	
	
	

	1’-H   G11
	5.57
	5.56
	5.57
	
	
	

	NH  A3:T10
	13.42
	13.37
	
	
	
	

	NH  T4:A9
	13.42
	13.32
	
	
	
	

	NH  G1:C12 
	12.78
	12.33
	
	
	
	

	NH  G6:C7
	12.65
	12.63
	
	
	
	

	NH  C5:G8
	12.61
	12.49
	
	
	
	

	NH  C2:G11
	12.51
	12.49
	
	
	
	

	NH2    C2
	6.30
	6.28
	
	
	
	

	
	8.40
	8.40
	
	
	
	

	NH2    C5
	6.70
	6.70
	
	
	
	

	
	8.25
	8.22
	
	
	
	

	NH2    C7
	6.45
	6.42
	
	
	
	

	
	8.15
	8.12
	
	
	
	


a See Table 1, note (a).

b Solvent H2O, 10°C, pH, 5.5-5.8, 0.01 M NaCl; NH2 protons of adenines were not detected.

c Solvent D2O, 20°C, pH 5.5-5-8, 0.02 M NaCl.

Table 4. 1H chemical shift values for nucleotides d(CACGGCTGCA) (GGCT) ,d(GCTTCCAAGTCG) 

(ss-CCAA) and  d(ACATCAAAAAGGT)2  (ss-A5) free and bound to camptothecins 1 and 6a

	ss-GGCT
	free
	bound
	ss-CCAA
	free
	bound
	ss-A5
	free
	bound

	
	
	1
	
	
	1
	
	
	6

	6-H    Cb
	8.20
	8.10
	6-H   Cb
	8.75
	8.70
	6-H  Cb
	7.59
	7.50

	6-H    C
	8.15
	8.08
	6-H   C
	8.67
	8.62
	6-H  C
	7.52
	7.48

	6-H    C
	7.80
	7.72
	6-H   C
	8.62
	8.60
	6-H  Tb
	7.47
	7.45

	6-H    C
	7.74
	7.70
	6-H   C
	8.60
	8.58
	6-H  T
	7.38
	7.30

	6-H    T7
	7.65
	7.60
	6-H   Tb
	8.50
	8.45
	8-H  Ab
	8.25
	8.20

	8-H    Gb 
	7.55
	7.50
	6-H   T
	8.44
	8.44
	8-H  A
	8.12
	8.10

	8-H    G
	7.51
	7.48
	6-H   T
	8.36
	8.35
	8-H  A
	8.09
	8.05

	8-H    G
	7.40
	7.35
	8-H   Ab
	8.21
	8.20
	8-H  A
	8.05
	8.02

	8-H    Ab
	7.38
	7.32
	8-H   A
	8.17
	8.15
	8-H  A
	8.02
	8.00

	8-H    A
	7.32
	7.28
	8-H   Gb
	8.95
	8.90
	8-H  A
	7.98
	7.95

	
	
	
	8-H   G
	8.90
	8.79
	8-H  A
	7.95
	7.92

	
	
	
	8-H   G
	8.87
	8.80
	8-H  Gb
	7.85
	7.80

	
	
	
	
	
	
	8-H  G
	7.68
	7.63


a  See Table 1, note (a). Solvent D2O, 20°C, pH 5.5-5.8, 0.02 M NaCl.

b  Not assigned.
Table 5   31P chemical shift values (δ) for the phosphates of the 

oligonucleotides bound to topotecan 1 and to camptothecins 2 and 6a.

	
	1b
	
	2c
	
	
	6d

	TA
	δ
	
	(
	
	TATA
	δ


	C1pG2
	- 1.00
	
	-0.95
	
	C1pG2
	-0.96

	G2pT3
	-1.35
	
	-1.33
	
	G2pT3
	-1.33

	T3pA4
	-1.10
	
	-1.17
	
	T3pA4
	-1.03

	A4pC5
	-1.20
	
	-1.17
	
	A4pT5
	-1.33

	C5pG6
	-1.00
	
	-0.85
	
	T5pA6
	-1.13

	
	
	
	
	
	A6pC7
	-1.11

	
	
	
	
	
	C7pG8
	-0.84


  a Spectra measured at 20°C in ppm from methylenediphosphonic acid 

 (MDA), as external reference, solvent D2O.  b pH 6.3, 0.1 M NaCl. 

 c pH 7.2, 0.1 M NaCl.   d pH 5.8, 0.01 M NaCl. 
Table 6   1H chemical shift values (δ) for topotecan (1)  free and bound to several oligonucleotidesa
	
	δb
	                                  δbound b
	                            δc               
	   δbound b

	
	freed
	
	ACGT
	GATC
	CGCG
	ss-GGCT
	ss-CCAA
	A AT T
	
	       freed
	
	        TA

	
	
	
	
	
	
	
	
	
	
	    e
	    f
	
	   e
	     f

	  7-H
	8.77
	
	8.50
	8.48
	8.48
	8.54
	8.47
	8.56
	
	8.50
	8.56
	
	8.37
	-0.19

	11-H
	7.62
	
	7.24
	7.14
	7.35
	7.40
	7.42
	7.34
	
	7.39
	7.43
	
	7.10
	-0.33

	12-H
	8.17
	
	7.76
	    g
	7.73
	7.82
	7.72
	    g
	
	7.98
	8.05
	
	7.56
	-0.48

	14-H
	7.61
	
	7.37
	7.41
	7.24
	7.30
	7.28
	    g
	
	7.49
	7.67
	
	7.27
	-0.17

	18-Me
	0.97
	
	0.93
	0.95
	0.93
	0.93
	0.91
	0.95
	
	    g
	   g
	
	  g
	    g


    a  See Table 1, note (a); solvent D2O, 25°C.  b  pH 5.5-5.7, 0.02 M NaCl.  c pH 7.3, 0.1 M NaCl.  d  δfree  were

measured at the concentration of  5x10-5 M.   e  Lactone signals.   f Carboxylate signals.  g  Not detected.
Table 7    Inter-proton distances (Å) 

obtained from MD simulations of CAPa 

model for the complex d(CGTATACG)2/ Cpt 6 

	d(CGTATACG)2/ 6

	distances (Ǻ)
	CAPb

	8 -H (G8)…10-H
	3.49

	8 -H (G8)…11-H
	3.90

	2’-H (G8)…10-H
	4.96

	2’-H (G8)…11-H
	3.00

	8 -H (G8)…12-H
	4.55

	8 -H (G8).. .14-H
	7.73

	6 -H (C7)…12-H
	8.68


 a CAP model, with the drug located 

at the 3’-terminal ends.  
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                 (a)                         (b)                             (c)
Fig.1   Molecular dynamics of (a) CAP, (b) SM2, (c) SM1 complexes.

Total energy vs 21 ps of simulation time.

Fig.2   Molecular dynamic of CAP complex. Total energy vs 87 ps of simulation time.
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