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Table S1. Binding affinity of 1-5.

Py-Im polyamide* K» (10° M) k. (10* M''s™) ke (107 s™) AG” (kcal/mol)
1 &R | 612062041y 180 + 25 1.1£0.15 112
2 Goce 13+ 1.0 (0.28)° 180 + 31 230236 -10.8
3 (% 25+ 58 (14) 51+24 13+061 104
4 3 110 = 51 (0.44)° 18+93 20+0.15 95
5 (R | 250£66022¢ | 89x47 22+0.70 9.0

“Closed circle and Open circle indicate Im and Py, respectively. The target DNAs of

1-5 are ODNG6, 7, 8,9 and 10, respectively.

*AG" values are calculated from the equation, = -RTIn(1/K,,), where R is universal gas

constant, 1.987 cal/moleK; T is absolute temperature in a unit of K, here 298.15 K.

“The number in parentheses indicates the relative affinity to 1/ODNI1 in Table 1.

‘The number in parentheses indicates the relative affinity to 2/ODN?2 in Table 1.

“The number in parentheses indicates the relative affinity to 3/ODN3 in Table 1.

"The number in parentheses indicates the relative affinity to 4/ODN4 in Table 1.

¥The number in parentheses indicates the relative affinity to S/ODNS in Table 1.



T
5" -XGCCATATAGGC T
ODN6 3’ -CGGTATATCCG TT

i
5’ =XGCCATATCGGC T
ODN?7 3’ -CGGTATAGCCG TT

T
5’ -XGCCATAGCGGC T
ODN8 3’ -CGGTATCGCCG TT

K
5’ -XGCCATCGCGGC T
ODN9 3’ -CGGTAGCGCCG TT

T
5’ -XGCCAGCGCGGC ' T
ODN10 ~;. ~CGGTCGCGCCE, T

Figure S1. Sequences of 5’-biotinylated hairpin DNAs (ODN6-10). X represents

biotin. The binding sequences of the Py-Im polyamides are shown in bold.
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Figure S2. SPR sensorgrams for the interaction of Py-Im polyamides with hairpin
DNAs immobilized on a sensor chip SA. (A) Py-Im polyamide 1 with ODNG6 at a
concentration range from 1.25 x 10°® (lowest curve) to 2.0 x 107 M (highest curve). (B)
Py-Im polyamide 2 with ODN7 at a concentration range from 1.25 x 10 (lowest curve)
to 2.0 x 107 M (highest curve). (C) Py-Im polyamide 3 with ODNS at a concentration

range from 2.5 x 10® (lowest curve) to 4.0 x 107 M (highest curve). (D) Py-Im



polyamide 4 with ODN9 at a concentration range from 2.5 x 10 (lowest curve) to 8.0 x
107 M (highest curve). (E) Py-Im polyamide 5 with ODNI10 at a concentration range

from 2.5 x 10 (lowest curve) to 8.0 x 107 M (highest curve).



oy D

Py-Py-Py-P Im-Py-Py-P
a(d) [ b@A) [ cO [ dO a(d) [ b@A) [ c [ dO
Py1 1.38 5.45 147 16.5 Im1 1.36 5.09 138 0.84
Py2 1.38 5.45 147 17.9 Py2 1.38 5.45 148 18.1
Py3 1.38 5.45 147 17.3 Py3 1.38 5.45 147 17.9
Py4 1.38 5.44 147 13.3 Py4 1.38 5.44 147 13.1

E Py-Py-Im-P F Im-Py-Im-P
a(d) [ b@A) [ cO [ dO a(d) [ b@A) [ c [ dO
Py1 1.38 5.45 147 16.2 Im1 1.36 5.09 138 0.70
Py2 1.38 5.45 147 14.4 Py2 1.38 5.45 148 141
Im3 1.36 5.10 138 0.75 Im3 1.36 5.10 138 0.39
Py4 1.38 5.44 147 12.3 Py4 1.38 5.44 147 12.7

G Im-Im-Im-Im

a(d) [ b@A) [ cO [ dO
Im1 1.37 5.10 138 0.61
Im2 1.37 5.10 138 1.20
Im3 1.36 5.09 138 2.39
Im4 1.36 5.10 138 0.21

Figure S3. Measurements of the calculated structures in Figure 4. (A) Py ring
structure. a, b, ¢, and d indicate the C-N bond length in the contiguous amide, the
distance between two Ns in the previous and the contiguous amide, the angle between

the two ring-to-amide bonds in the Py ring, and the dihedral angle between the Py ring



and the contiguous amide, respectively. (B) Im ring structure. a, b, ¢, and d are the

same as in (A). (C) The results from Py-Py-Py-Py. (D) The results from Im-Py-Py-Py.

(E) The results from Py-Py-Im-Py. (F) The results from Im-Py-Im-Py. (G) The results

from Im-Im-Im-Im.



A 1 2 3 4 B
Py-Py-Py-P _ Im-Py-Py-P _
a(A) b(A) [ c( d(°) a(A) b(A) [ c() d(°)
Py1 1.36 5.42 146 21.0 Im1 1.34 5.06 137 0.10
Py2 1.36 5.41 146 21.0 Py2 1.36 5.41 146 20.4
Py3 1.36 5.42 146 21.1 Py3 1.36 5.41 146 20.7
Py4 1.36 5.41 146 15.6 Py4 1.36 5.41 146 15.2
C  pypPyImP D imPyimP
a(d) [ bA) [ cO® | dO a(d) [ bA) [ cO® | dO
Py1 1.36 5.42 146 20.4 Im1 1.34 5.06 137 0.11
Py2 1.36 5.41 146 17.4 Py2 1.36 5.41 146 17.1
Im3 1.34 5.05 137 0.53 Im3 1.34 5.05 137 0.38
Py4 1.36 5.41 146 15.3 Py4 1.36 5.41 146 15.1
E Im-Im-Im-Im

ad) | b@A) [ c(® | dO
Im1 1.35 5.06 137 0.00
Im2 1.34 5.06 137 0.23
Im3 1.34 5.06 137 0.36
Im4 1.34 5.07 137 0.03

Figure S4. Measurements of the structures of 4-ring Py-Im polyamides derived by

ab initio quantum chemical calculation. a, b, ¢, and d are the same as those in Figure

S1. (A) The results for Py-Py-Py-Py. (B) The results for Im-Py-Py-Py. (C) The results

for Py-Py-Im-Py. (D) The results for Im-Py-Im-Py. (E) The results for Im-Im-Im-Im.



