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Figure S1. HPLC profiles determinded at 260 nm of single-strandede oligonucleotides. (a) ODNI(BIRA), (b)
ODN2(BQA), and (c) Probeprcan. HPLC analysis was performed on a CHEMCOBOND 5-ODS-H columm (10 x
150 nm) eluted with S0mM ammonium formate buffer containing acetonitrile. Gradient: from 3 to 20 % acetonitrile

at a frow rate 2.0 ml/min over 45min.

S1



pH 5.0

CD (mdeg)
o

_6 1 1 1
220 260 300 340 380
Wavelength (nm)
Figure S2. CD spectra of ODN1(BIQA) hybridized with complementary strand cODN1(C) at various pH values.
Various buffer solutions with 5 uM ODN were used to access range of pH values: 0.1 M NaCl and 10 mM sodium
acetate (pH = 5.0), 10 mM sodium phosphate (pH = 7.0), and 10 mM ammonium (pH = 9.0). Black line indicates

unmodified duplex ODN1(A)/cODNI(T) at pH = 7.0.
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Figure S3. Plots of the absorbance of (a) BIeA monomer (10 pM, 390 nm) and (b) B'RA-containing ODNs
(ssODN1(BIQA), ODN1(B1RA)/cODNI(N), N=A, G, T, and C, 5 uM, 396 nm) as a function of pH.
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Figure S4. (a) Absorption and (b) fluorescence spectra of ODN2(BIQA) hybridized with cODN2(N) at pH = 8.5.

Measurements were made in buffer with 0.1 M NaCl and 10 mM ammonium; concentration of ODN was 5 uM.

Table S1. Thermal melting temperatures (7',) and photophysical properties of oligonucleotides®

ODNs Ty (°C) A2 (nm) ASD (nm) D
ODN2(BIQA) - 363, 399* 442 0.126
ODN2(BIQA)/cODN2(A) 61.2 371, 398* 435 0.028

/cODN2(G) 60.4 369, 398* 440 0.033
/cODN2(T) 63.9 371, 400% 449 0.059
/cODN2(C) 64.6 341, 355, 371 438 0.006
ODN2(A)/cODN2(T) 63.3 - - N
* shoulder

2 ODNSs (5 uM) were measured in buffer with 0.1 M NaCl and 10 mM ammonium (pH 8.5) at r.t.

b Fluorescence quantum yields were calculated according to ref.12
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Figure S5. "H-NMR spectrum of compound 3 (DMSO-dj)
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Figure S7. '"H-NMR spectrum of compound 4 (CDCl;)
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Figure S8. "C-NMR spectrum of compound 4 (CDCls)
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Figure S9. '"H-NMR spectrum of compound 5 (CDCls)
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Figure $10. >C-NMR spectrum of compound 5 (CDCls)
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Figure S11. "H-NMR spectrum of compound 7 (CDCl5)
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Figure $12. >C-NMR spectrum of compound 7 (CDCls)
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Figure S$13. '"H-NMR spectrum of compound 1 (DMSO-dy)



0.18

0.16

0.14

0.02

Al

N G

HO Q
1 22 0

11fas ugh d o st ALl d Liund | La‘lluﬁi .hhnllﬂ.lhndﬁl“hﬂ‘mm;mulhlldu..I.I.MLLALILLIJMlmmﬂuthm‘. n.t.lﬂ'll....l wh kbl oL l].'].‘

160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.
| | (! |
| ) =))W [ . 7
(= oSSt O~ (] — 00 o =
S N A . AR S e ) — —_— =
& A¥acleaaRagq a =& 3 2
o MONONOD X O —O I~ v ~ v [=2 =
] Saooogaaaas= = * ©° ©
X : parts per Million : Carbon13

| . ‘ i
wudth e by o b 00 e i el £ il Al B e i b
30.0 20.0 10.0 0

Figure S14. "C-NMR spectrum of compound 1 (DMSO-ds)
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Figure S15. '"H-NMR spectrum of compound 8 (DMSO-dy)



........_._:_:____._.:_...::::_.
DLL 091 OSL 0¥l OEl 0TI OL1 001 06 08 0L 09 0S Or 0¢ 0T 01 0
(syppuesnoyy)

20.0

-10.0

10.0

1200 1100 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0

130.0

—— 0000

_86S°E1
L 6EL'EI
_Sp161
7296l

_ - 089°8C
—— 6¥5°0¢

8LI'6E

7 BLE'6E
8856
L6L'6E
— EEL'OS
1Z¥°09

—916'89

_ - 6¥9°S8
—— V6S°LY

—¥¥T901

¢S6'LTT

__oTL9siE
7691512

Figure $16. >C-NMR spectrum of compound 8 (DMSO-ds)



LY
x
S
<

86°S

€8t
8y

)
| )
W 'J.a'\ul LA-L_
' 1
|
:
g

i“

b=k
f; 2
|
L’-L%LA' J‘-L
e i ranas
N
o T n o X
225 283
Ll Kal oo™

\

T
0
e
3 &
o

107 4c

|
J
|

|

)
a
o

wh
o
(2}

}I
W
/)

"o~
28
oo

%
Ik
A
Iy
4.0
-ln
o
0
-

f‘.:‘
)
5.0
A
~ o
28
< <

6.0

€09

_/9wr9
= 68v9
BNt

810°L
0L
=N0v0L

8YS'L
T 695°L

7

)

“
e
J-LM_,J UL

l

7.0

W

|

|
L.
\

LJL.. ~ JU."'JL.J\L...-.—.I—J
9.0

8.0

1L0°8
~—$60'8

_88€8
—_€5t'8
TTLS8

_-¥006

—-01T6

Q
=
=
[a)]

0'¢ 0 01 0
2ouBpuNqe

Figure $17. '"H-NMR spectrum of compound 9 (acetone-d)

X : parts per Million : Proton




Q
=
=
[a)]

S

30.0

rprrerTerTrpe T ey LN T T
130.0 90.0 80.0

140.0

0

0 1’0 0

20.0

50.0

60.0

70.0

1100  100.0

120.0

0 160.0

170

10.0

40.0

150.0

0000

_ €80'Y1
- 0EEY
_08Y°0Z
L LY60T

£V9°62
7 h8°62

—— 990801

_98S€E11
= p79€11
_£TSsT
|\\N:.\.N_
—// £6£8T1
ATR T4l
Hl\.mmw.am_

__SSL'SYIE
< 9pI9rIO
7
2
ZIUSSE
P68S1>
116518,
SLT6ST
i

/
<

»

Figure S$18. >C-NMR spectrum of compound 9 (acetone-d)



