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Supplementary Material

Table S1

Comparison between BSSE corrected interaction energies(kJ/mol) of the 27 base pair series calculated at HF, B3LYP and MP2 level using 6-31G(d,p) with a planarity constraint.

	No
	Label
	HFa
	B3LYP
	MP2

	1
	GC WC
	-106.7
	-123.3
	-117.6

	2
	GG1
	-104.6
	-119.7
	-115.0

	3
	GC New
	-95.4
	-109.1
	-104.3

	4
	CC
	-72.4
	-85.7
	-84.7

	5
	GG3
	-70.3
	-77.0
	-79.9

	6
	GT1
	-58.6
	-72.5
	-69.4

	7
	GA1
	-52.7
	-68.2
	-68.5

	8
	GT2
	-57.3
	-68.2
	-66.7

	9
	AC1
	-49.8
	-66.0
	-65.4

	10
	GC1
	-53.1
	-66.2
	-65.1

	11
	AC2
	-47.7
	-62.8
	-63.0

	12
	GA3
	-46.0
	-60.0
	-61.1

	13
	ATH
	-45.6
	-60.6
	-60.9

	14
	ATRH
	-45.6
	-59.6
	-60.2

	15
	ATWC
	-43.1
	-58.3
	-57.3

	16
	ATRWC
	-42.7
	-56.7
	-56.4

	17
	AA1
	-36.4
	-53.2
	-53.2

	18
	GA4
	-36.8
	-51.8
	-51.8

	19
	TC2
	-38.5
	-51.2
	-50.8

	20
	AA2
	-38.1
	-49.7
	-50.3

	21
	TC1
	-33.5
	-48.2
	-49.0

	22
	TT2
	-37.7
	-49.6
	-47.5

	23
	TT1
	-38.1
	-47.9
	-46.6

	24
	GA2
	-38.1
	-45.7
	-46.6

	25
	TT3
	-31.4
	-46.3
	-45.8

	26
	GG4
	-30.5
	-44.2
	-44.7

	27
	AA3
	-28.9
	-43.1
	-44.5


a From ref.23
Table S2

Comparison in terms of geometrical parameters between 27 base pair complexes optimized under a planarity constraint at HF, MP2 and DFT level using 6-31G(d,p).
	No
	Name
	Interaction
	HFb
	MP2
	B3LYP

	1
	GC WC
	N2(H)…O2
	3.02/178.1
	2.93/179.3
	2.93/179.5

	
	
	N1(H)…N3
	3.04/176.1
	2.94/177.5
	2.93/177.8

	
	
	O6…(H)N4
	2.92/177.0
	2.81/179.5
	2.79/179.6

	2
	GG1
	N1(H)…O6
	2.87/178.1
	2.78/171.4
	2.77/172.2

	
	
	O6…(H)N1
	2.87/178.1
	2.78/171.4
	2.77/172.2

	
	
	(N2)H…O6a
	2.63
	2.43
	2.49

	
	
	O6…H(N2)
	2.63
	2.43
	2.49

	3
	GC New
	N1(H)…O2
	2.82/175.0
	2.73/172.0
	2.72/172.9

	
	
	O6…(H)N1
	2.92/179.0
	2.81/177.4
	2.80/178.5

	
	
	(N2)H…O2
	2.62
	2.43
	2.50

	4
	CC
	N3…(H)N4
	3.05/173.2
	2.92/173.7
	2.92/175.1

	
	
	N4(H)…N3
	3.05/173.2
	2.92/173.7
	2.92/175.1

	5
	GG3
	N1(H)…N7
	2.96/172.5
	2.84/171.9
	2.85/172.0

	
	
	N2(H)…O6
	3.27/166.2
	3.16/165.5
	3.13/167.0

	
	
	O6…H(C8)
	2.65
	2.45
	2.51

	6
	GT1
	O6…(H)N3
	2.98/171.8
	2.87/177.3
	2.84/176.5

	
	
	N1(H)…O4
	2.89/179.8
	2.80/175.1
	2.80/176.7

	
	
	(N2)H…O4
	2.85
	2.62
	2.71

	7
	GA1
	O6…(H)N6
	2.95/179.9
	2.85/179.4
	2.82/179.5

	
	
	N1(H)…N1
	3.19/179.3
	3.02/178.7
	3.03/179.9

	
	
	(N2)H..H(C2)
	2.37
	2.12
	2.17

	8
	GT2
	O6…(H)N3
	2.98/170.8
	2.88/176.2
	2.85/175.0

	
	
	N1(H)…O2
	2.90/179.8
	2.82/175.6
	2.81/177.1

	
	
	(N2)H…O2
	2.87
	2.65
	2.74

	9
	AC1
	N6(H)…N3
	3.08/175.3
	2.94/174.3
	2.94/175.3

	
	
	N1…(H)N4
	3.13/178.0
	2.98/178.2
	2.96/178.9

	10
	GC1
	N2(H)…N3
	3.01/179.0
	2.90/177.5
	2.89/178.7

	
	
	N3…(H)N4
	3.22/175.7
	3.03/176.9
	3.03/177.3

	11
	AC2
	N7…(H)N4
	3.16/177.9
	3.00/178.2
	2.99/176.7

	
	
	N6(H)…N3
	3.08/166.4
	2.93/167.6
	2.94/167.8

	12
	GA3
	O6…(H)N6
	2.94/163.4
	2.84/163.4
	2.82/164.7

	
	
	N1(H)…N7
	3.24/175.6
	3.06/173.3
	3.08/174.5

	13
	ATH
	O4…(H)N6
	3.14/170.1
	3.01/169.3
	2.97/170.0

	
	
	N3(H)…N7
	2.95/175.6
	2.80/173.9
	2.82/174.5

	
	
	O2…H(C8)
	2.89
	2.66
	2.75

	14
	ATRH
	O2…(H)N6
	3.14/170.2
	3.03/169.5
	3.00/170.2

	
	
	N3(H)…N7
	2.95/176.3
	2.80/174.6
	2.81/175.3

	
	
	O4…H(C8)
	2.89
	2.64
	2.72

	15
	ATWC
	O4…H(N6)
	3.09/172.7
	2.97/173.9
	2.94/174.2

	
	
	N3(H)…N1
	2.99/178.8
	2.84/179.4
	2.84/180.0

	
	
	O2…H(C2)
	2.96
	2.73
	2.80

	16
	ATRWC
	O2…(H)N6
	3.09/172.6
	2.99/173.5
	2.96/174.1

	
	
	N3(H)…N1
	2.99/178.1
	2.83/180.0
	2.84/179.3

	
	
	O4…H(C2)
	2.95
	2.71
	2.77

	17
	AA1
	N6(H)…N1
	3.16/179.4
	3.00/178.4
	2.99/178.9

	
	
	N1…(H)N6
	3.16/179.4
	3.00/178.4
	2.99/178.9

	18
	GA4
	N2(H)…N1
	3.10/177.8
	2.97/179.3
	2.95/178.4

	
	
	N3…(H)N6
	3.19/178.0
	3.02/177.6
	3.03/177.8

	19
	TC2
	O4…(H)N4
	2.95/175.5
	2.86/178.3
	2.83/178.6

	
	
	N3(H)…N3
	3.22/164.7
	3.01/170.5
	3.02/170.2

	
	
	O2…O2
	3.63
	3.27
	3.35

	20
	AA2
	N1…(H)N6
	3.17/163.3
	3.00/165.6
	3.01/165.9

	
	
	N6(H)...N7
	3.16/175.1
	3.00/176.9
	2.99/175.2

	21
	TC1
	O2…(H)N4
	2.95/173.3
	2.86/177.9
	2.85/178.3

	
	
	N3(H)…N3
	3.23/163.3
	3.02/169.1
	3.04/168.5

	
	
	O4…O2
	3.64
	3.28
	3.38

	22
	TT2
	O4…(H)N3
	2.98/167.4
	2.87/173.4
	2.86/172.7

	
	
	N3(H)…O4
	2.98/167.4
	2.87/173.4
	2.86/172.7

	23
	TT1
	N3(H)…O4
	2.98/166.2
	2.88/171.9
	2.86/171.1

	
	
	O2…(H)N3
	2.97/167.3
	2.88/173.0
	2.86/172.7

	24
	GA2
	N2(H)…N7
	3.12/171.4
	2.97/173.9
	2.96/172.4

	
	
	N3…(H)N6
	3.24/164.4
	3.04/166.0
	3.05/166.4

	25
	TT3
	O2…(H)N3
	2.98/166.2
	2.89/171.4
	2.87/170.5

	
	
	N3(H)…O2
	2.98/166.2
	2.89/171.4
	2.87/170.5

	26
	GG4
	N2(H)…N3
	3.15/178.8
	3.00/179.5
	2.99/179.2

	
	
	N3…(H)N2
	3.15/178.8
	3.00/179.5
	2.99/179.2

	27
	AA3
	N6(H)…N7
	3.18/158.4
	3.01/161.2
	3.02/160.3

	
	
	N7…(H)N6
	3.18/158.4
	3.01/161.2
	3.02/160.3


a Secondary interactions are specified in italics.

b From ref.23
Table S3

Comparison between total interaction energies(kJ/mol) of the 27 base pair series calculated at AIM(HS) and AIM(LJ) using 6-31G(d,p). 

	No
	Label
	AIM-HS 
	AIM-LJ 

	1
	GC WC
	-95.0
	-105.5

	2
	GG1
	-81.4
	-93.3

	3
	GC New
	-75.8
	-86.2

	4
	CC
	-70.3
	-79.0

	5
	GG3
	-65.9
	-76.4

	6
	GT1
	-55.1
	-65.1

	7
	GA1
	-57.9 (-57.5)a
	-68 .0 (-67.2)

	8
	GT2
	-52.4
	-62.0

	9
	AC1
	-59.3
	-67.3

	10
	GC1
	-58.0
	-66.8

	11
	AC2
	-54.2
	-62.7

	12
	GA3
	-48.2 (-45.5)
	-58.7 (-54.0)

	13
	ATH
	-53.2
	-64.8

	14
	ATRH
	-53.0
	-64.6

	15
	ATWC
	-53.9
	-65.0

	16
	ATRWC
	-53.2
	-64.2

	17
	AA1
	-54.0
	-61.6

	18
	GA4
	-52.9 (-52.9)
	-61.1 (-61.1)

	19
	TC2
	-44.3 (-41.5)
	-54.8 (-51.0)

	20
	AA2
	-47.8
	-55.5

	21
	TC1
	-42.2 (-39.2)
	-52.4 (-49.2)

	22
	TT2
	-43.4
	-52.0

	23
	TT1
	-42.9
	-51.2

	24
	GA2
	-46.2 (-44.0)
	-55.2 (-52.7)

	25
	TT3
	-42.4
	-50.6

	26
	GG4
	-45.3 (-43.2)
	-53.8 (-51.6)

	27
	AA3
	-41.7 (-41.3)
	-49.4 (-48.7)


a Numbers between parentheses are interaction energies for planar constrained geometries.

Table S4

Comparison in terms of geometrical parameters between 27 base pair complexes generated at AIM(HS) and AIM(LJ) using 6-31G(d,p). 

	No
	label
	Interaction
	AIM – HS 
	AIM - LJ 

	1
	GC WC
	N2(H)…O2
	2.95/179.3
	2.85/178.4

	
	
	N1(H)…N3
	3.00/177.0
	2.90/176.1

	
	
	O6…(H)N4
	2.94/176.7
	2.82/175.4

	2
	GG1
	N1(H)…O6
	2.92/172.4
	2.79/170.2

	
	
	O6…(H)N1
	2.92/172.4
	2.79/170.2

	
	
	(N2)H…O6a
	2.82
	2.69

	
	
	O6…H(N2)
	2.82
	2.69

	3
	GC New
	N1(H)…O2
	2.92/174.1
	2.77/171.2

	
	
	O6…(H)N1
	2.92/176.0
	2.81/174.4

	
	
	(N2)H…O2
	2.87
	2.71

	4
	CC
	N3…(H)N4
	3.02/179.1
	2.89/178.7

	
	
	N4(H)…N3
	3.02/179.1
	2.89/178.7

	5
	GG3
	N1(H)…N7
	3.02/177.7
	2.87/176.4

	
	
	N2(H)…O6
	2.94/160.0
	2.90/160.6

	
	
	O6…H(C8)
	3.07
	2.84

	6
	GT1
	O6…(H)N3
	2.93/177.3
	2.83/179.6

	
	
	N1(H)…O4
	2.92/177.5
	2.79/173.7

	
	
	(N2)H…O4
	2.96
	2.78

	7
	GA1
	O6…(H)N6
	2.92/175.7 (2.92/174.7)b
	2.81/175.5 (2.80/173.0)

	
	
	N1(H)…N1
	3.02/173.8 (3.03/172.9)
	2.91/173.3 (2.93/172.6)

	
	
	(N2)H..H(C2)
	2.18 (2.00)
	2.11 (1.94)

	8
	GT2
	O6…(H)N3
	2.93/174.6
	2.84/176.6

	
	
	N1(H)…O2
	2.92/178.0
	2.80/174.5

	
	
	(N2)H…O2
	2.97
	2.80

	9
	AC1
	N6(H)…N3
	3.02/178.2
	2.89/177.9

	
	
	N1…(H)N4
	3.02/174.5
	2.89/174.3

	10
	GC1
	N2(H)…N3
	3.02/178.0
	2.87/177.0

	
	
	N3…(H)N4
	3.03/176.4
	2.93/177.4

	11
	AC2
	N7…(H)N4
	3.02/174.6
	2.90/173.5

	
	
	N6(H)…N3
	3.03/161.7
	2.90/161.3

	12
	GA3
	O6…(H)N6
	2.93/161.9 (2.92/160.1)
	2.84/162.0 (2.83/158.5)

	
	
	N1(H)…N7
	3.03/175.1 (3.03/173.9)
	2.90/174.1 (3.06/176.3)

	13
	ATH
	O4…(H)N6
	2.93/160.9
	2.88/162.0

	
	
	N3(H)…N7
	3.02/179.1
	2.84/175.6

	
	
	O2…H(C8)
	3.17
	2.88

	14
	ATRH
	O2…(H)N6
	2.93/160.8
	2.88/161.8

	
	
	N3(H)…N7
	3.02/179.0
	2.84/177.6

	
	
	O4…H(C8)
	3.17
	2.88

	15
	ATWC
	O4…H(N6)
	2.93/177.5
	2.85/178.2

	
	
	N3(H)…N1
	3.02/179.9
	2.85/177.0

	
	
	O2…H(C2)
	3.14
	2.88

	16
	ATRWC
	O2…(H)N6
	2.93/177.6
	2.85/178.2

	
	
	N3(H)…N1
	3.02/177.9
	2.85/179.3

	
	
	O4…H(C2)
	3.14
	2.88

	17
	AA1
	N6(H)…N1
	3.02/174.4
	2.89/174.1

	
	
	N1…(H)N6
	3.02/174.4
	2.89/174.1

	18
	GA4
	N2(H)…N1
	3.02/174.1 (3.02/173.8)
	2.88/173.8 (2.88/173.4)

	
	
	N3…(H)N6
	3.02/176.2 (3.02/175.9)
	2.90/176.7 (2.90/176.4)

	19
	TC2
	O4…(H)N4
	2.93/179.2 (2.92/178.8)
	2.84/179.5 (2.82/175.8)

	
	
	N3(H)…N3
	3.03/172.8 (3.04/174.2)
	2.90/174.2 (3.06/172.6)

	
	
	O2…O2
	3.65 (3.18)
	3.51 (3.33)

	20
	AA2
	N1…(H)N6
	3.03/157.9
	2.90/158.1

	
	
	N6(H)...N7
	3.02/173.1
	2.89/172.3

	21
	TC1
	O2…(H)N4
	2.93/178.9 (2.92/178.7)
	2.84/178.6 (2.79/175.6)

	
	
	N3(H)…N3
	3.03/170.7 (3.04/172.1)
	2.91/172.2 (2.99/172.0)

	
	
	O4…O2
	3.66 (3.19)
	3.52 (3.22)

	22
	TT2
	O4…(H)N3
	2.93/173.1
	2.83/175.1

	
	
	N3(H)…O4
	2.93/173.1
	2.83/175.1

	23
	TT1
	N3(H)…O4
	2.93/170.9
	2.84/173.2

	
	
	O2…(H)N3
	2.93/173.1
	2.82/175.9

	24
	GA2
	N2(H)…N7
	3.02/176.8 (3.02/171.5)
	2.89/176.8 (2.88/170.9)

	
	
	N3…(H)N6
	3.03/161.5 (3.03/158.2)
	2.91/162.3 (2.93/159.4)

	25
	TT3
	O2…(H)N3
	2.93/171.1
	2.83/173.8

	
	
	N3(H)…O2
	2.93/171.1
	2.83/173.8

	26
	GG4
	N2(H)…N3
	3.02/177.6 (3.02/174.9)
	2.90/177.8 (2.90/175.4)

	
	
	N3…(H)N2
	3.02/177.6 (3.02/174.9)
	2.90/177.8 (2.90/175.4)

	27
	AA3
	N6(H)…N7
	3.03/159.8 (3.03/157.3)
	2.92/160.5 (2.91/157.3)

	
	
	N7…(H)N6
	3.03/159.8 (3.03/157.3)
	2.92/160.5 (2.91/157.3)


a Secondary interactions are specified in italics.

bNumbers between parentheses are geometrical parameters for planar constrained geometries.

