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N°-methylated *""“A (ground state)

Figure S1. Optimized structure of N°-methylated *""?A calculated at the DFT(B3LYP)/6-31G* level.
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Figure S2. (a) Absorption and (b) excitation spectra of 3"7#A (2) in various solvents. All measurements were performed

at a concentration of 10 uM.
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Figure S3. HPLC profiles determinded at 260 nm of single-stranded oligonucleotides. (a) ODN1(3"7?A), (b) ODN2(3"72A),
(c) ODN3(*"7?A), (d) ODN4(*"7?A), (¢) ODN5(*"7?A), (f) ODN6(*"7”A), (g) Probejaka) (h) Probepsryrr) and (i)
Probe(prpy). HPLC analysis was performed on a CHEMCOBOND 5-ODS-H columm (10 x 150 nm) eluted with 50 mM
ammonium formate buffer containing acetonitrile. Gradient: from 3 to 20 % acetonitrile at a flow rate 2.0 ml/min over 45

min.
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Table 1. MALDI-TOF mass spectral data for the ODNs

ODNs Sequences MALDI-TOF mass
caled. [M+H]*  found [M+H]"

ODNI 5'-d(CGCAAT3"*ATAACGC)-3' 4077.85 4078.10
ODN2 5'-d(CGCAAC**ACAACGC)-3' 4047.83 4048.14
ODN3 5'-d(CGCAAT3""*ACAACGC)-3' 4062.84 4062.09
ODN4 5'-d(CGCAAC3*ATAACGC)-3' 4062.84 4063.77
ODN5 5'-d(CGCACT?*""? ATCACGC)-3' 4029.80 4029.21
ODNG6 5'-d(CGCAGT3""ATGACGC)-3' 4109.85 4109.83
Probejaky) 5'-d(CCACAGA37*AACATACT)-3' 4664.25 4664.62
Probeyrrirr) 5'-d(GAAATCG*"? ACTCCCGC)-3' 4672.22 4672.20
Probeprpg) 5'-d(GGCTGTC** AGGAGTGC)-3' 4799.28 4799.34
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Figure S4. CD spectra of (a) 2.5 uM ODNI1(*"7#A) hybridized with complementary strand 2.5 pM cODN1(N) and (b)
2.5 uM ODN2(3"7?A) hybridized with complementary strand 2.5 pM cODN2(N) (50 mM sodium phosphate, 0.1 M
sodium chloride, pH 7.0, rt). "nor" denotes the corresponding unmodified duplex: a) ODNI1(A)/cODNI(T), b)

ODN2(A)/cODN2(T).
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Figure S5. Absorption spectra of 2.5 pM (a) ODN1(3"7?A), (b) ODN2(*"7?A), (c) ODN3(3"7?A), (d) ODN4(*"7?A), (e)
ODNS5("?A), and (f) ODN6(*""*A) hybridized with their complementary cODNI1(N) - cODN6(N)(50 mM sodium
phosphate, 0.1 M sodium chloride, pH 7.0, rt). "ss" denotes single-stranded ODN(*"”*A). ODN and cODN concentrations
both amounted to 2.5 uM.
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Figure S6. Excitation spectra of 2.5 pM (a) ODN1(*"7?A), (b) ODN2(3"7?A), (c) ODN3("7?A), (d) ODN4(*"7?A), (e)
ODN5(3"72A), and (f) ODN6(3"7?A) hybridized with their complementary cODN1(N) - cODN6(N)(50 mM sodium
phosphate, 0.1 M sodium chloride, pH 7.0, rt). "ss" denotes single-stranded ODN (*"7?A). ODN and cODN

concentrations both amounted to 2.5 uM.
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Figure S7. Absorption spectra of (a) Probeg,kz) (2.5 pM) hybridized with complementary strand JAK2(G) or JAK2(T)
(2.5 uM), (b) Probeyrurr) (2.5 uM) hybridized with MTHFR(C) or MTHFR(T) (2.5 uM), and (c) Probepgrpy) (2.5
uM) hybridized with DRD2(C) or DRD2(T) (2.5 uM). The duplexes were measured in 50 mM sodium phosphate, 0.1 M
sodium chloride (pH 7.0) at room temparture.
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Figure S8. Excitation spectra of (a) Probesk2) (2.5 uM) hybridized with complementary strand JAK2(G) or JAK2(T)
(2.5 uM), (b) Probepiryrr) (2.5 uM) hybridized with MTHFR(C) or MTHFR(T) (2.5 uM), and (c) Probeprpy) (2.5
uM) hybridized with DRD2(C) or DRD2(T) (2.5 uM). The duplexes were measured in 50 mM sodium phosphate, 0.1 M
sodium chloride (pH 7.0) at room temparture.

S9



N - e Le 0000

1.0

8LET
e
96%'C

I A

109 Lt S0§'C
S — & 0IST

_ | bieT

001 .
o L6LT
=608C

£t'E [ 14437
e — N LSEE
1T u/m@m.m

LLE'E

2.0

/

3.0

LSEY
LEY

.

00°€ o 98€p
- < 68y
/ = % 108+
[ 0€s Y
fo sy
Ca \9esy
[ £e8's
01 i €8’
Q. . 08°S
: LS Nesss
[ 898'
. [ 688°9
o1 09
, -2 6169
r__ S I ) )
, — | =IeftL
7\ 20T [ L8L°L
3 L — | _ — 308'L
! oo 2 wamﬁ
N _ — - 9T
_ e : s
J1 s - - R 1<
S i
o i
g =
=2 [
T
Fo
=
T Ty T T L T
0’9 0's ot 3 0T 01 0

aduepunqe

S10

Figure S9. *H-NMR spectra of compound 5a (DMSO-dg).

X : parts per Million : Proton
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Figure S10. *C-NMR spectra of compound 5a (DMSO-d).
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Figure S11. *H-NMR spectra of compound 5b (DMSO-ds).
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Figure S12. *C-NMR spectra of compound 5b (DMSO-d).
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Figure S13. *H-NMR spectra of compound 6a (DMSO-ds).
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Figure S15. *H-NMR spectra of compound 6b (DMSO-d).
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Figure S16. *C-NMR spectra of compound 6b (DMSO-d).
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Figure $19. *H-NMR spectra of compound 7 (CDCls).
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Figure S22. *C-NMR spectra of compound 8 (CDCls).
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Figure $26. *C-NMR spectra of compound 2 (DMSO-d).
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Figure S27. *H-NMR spectra of compound 10 (DMSO-ds).
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Figure $28. **C-NMR spectra of compound 10 (DMSO-d).
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Figure $29. *H-NMR spectra of compound 11 (Acetone-dg).
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Figure S30. > C-NMR spectra of compound 11 (Acetone-de).




