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Figure S1. HPLC profiles of the conversion to the VDAT-acridine conjugate 2.
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Figure S2. Gel image of the alkylation to DNA. The electrophoresis was performed on a 16%
denaturing polyacrylamide gel containing 20% formamide.

S3



-
S 0O 0 v 0 0N v 0 0
!

éi?"{“?‘?\“@@@(:ijug

Ligand =+ =4 =4+ =4 =4 =4 =4 =4 =4 =4 =4

lIc\G

12h

s . \ ;

P = O O O ¢ O O 9 ¥ © O =
@ / / " & / s r & i /7 /
@ ¥ X v ¥ 0 0 0. 0. 0.0 0O._0
Y ok Dl el Sl G W) Do) Gt G e} Gl i
Ligand -+ =+ =+ =4+ =+ =+ =4+ =4+ =%+ -+ -+ -+
12hm
24h;
481’1“

Figure S3. Gel image of the alkylation to RNA. The electrophoresis was performed on a 16%
denaturing polyacrylamide gel containing 20% formamide.
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Figure S4. Alkylation to the U-U base mismatched DNA or T-T base mismatched RNA duplex. The
reaction was carried out with ODN1(X = dU)-ODN2(Y = dU) duplex or ORN1(X = rT)-ORN2(Y = rT)
(5 tM) duplex and VDAT-acridine conjugate 2 (100 uM) in MES buffer (50 mM, pH 7.0) containing
NaCl (100 mM) and 2% DMSO at 37 °C. (A) The sequence of the target duplex DNA or RNA. (B) Time
course of the reaction yields. (C) Gel image of the alkylation reaction. The electrophoresis was
performed on a 16% denaturing polyacrylamide gel containing 20% formamide.
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CAPCELL PAK C18 MG-II (4.0 x 250 mm), solvent A: 0.1 M TEAA, solvent B: MeCN, liner gradient: 10 to 30% B/ 20 min, UV-detector:

Aabs = 254 nm, flow rate: 1.0 mL/min, Temp.: 40°C.

Figure S5. Synthesis and HPLC purification of the alkylated ODNS and ODNG6.
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Reactivity of ethylated thymidine under acidic conditions NH, OMe
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UV-detector: Ay = 254 nm, flow rate: 1.0 mL/min, Temp.: 40°C.

Figure S6. HPLC profiles of dT* after acid treatment.
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Figure S7. Chemical structure (A) and the COSY spectrum with assignments (B) of dT*.

S8



TH NMR

TK11l26
B 85 hhegrasgy-eseggnss 8
3 52 SHORRREBEEIIGEENIE g
Fizfﬂ \\\/,/’\\\\/,/’\\
NHBOC Current Data Parameters
NAME obayashi
l‘ EXPNO 24
PROCNO G
F2 - Acquisition Parameters
Date_ 20151125
Time 11.28
INSTRUM spect
PROBHD 5 mm CPTCI 1H/
PULPROG 2930
™D 65536
SOLVENT €pels
NS 16
DS 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
aQ 2.7262976 sec
RG 8.01
DW 41.600 usec
DE 10.00 usec
TE 293.0 K
D1 1.00000000 sec
Do 1
= CHAMNEL f1 =
600.1337060 MHz
1H
8.00 usec
8.10000038 W
/ F2 - Processing parameters
ST 65536
[ SF 600.1300012 MHz
! WDW
r’, ssB o
}kl .- o és G ©.30 Hz
PC 1.00
T T T I T T T T
11 10 9 4 3 2 1 ppm
&) s
0 = [2 w||@
a s |s | &
E o ‘ru o |-
ol
13C NMR
TK1126_13C
g ()
2 8882 82 89% 8
& BN 59 &R s BE%R
Current Data Parameters
NAME Kobayashi
EXENO 25
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151125
Time 12.25
INSTRUM spect
PROBHD 5 mm CPTCI 1H/
PULEROG zgpg30
D 65536
SOLVENT cpels
NS 1024
b 4
\ SWH 36057.691 Hz
FIDRES ©.550197 Hz
AQ 0.3087659 sec
RG 198.89
| DH 13.867 usec
DE 18.00 usec
TE 293.0 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
CHANNEL £l mmmsmmm==
150,9178981 MHz
13C
12.00 usec
83.50000000 W
== CHANNEL £2 =
600.1324005 MHz
1H
| CPDPRG[2 waltzlé
PCPD2 70.00 usec
f PLW2 7.69999981 W
PLW12 0.10057000 W
PLW13 0.04928000 W
| ! F2 - Processing parameters
s8I 32768
l A SF 150.9028103 MHz
B WDW EM
ssB 0
LB 1.00 Hz
T T T T T T T T T T GB o
PC 1.40
200 180 160 140 120 100 80 60 40 20 ppm

S9



13C NMR

7262

T

1 10 9 8 7 5 4 2 1 ppm
oL
@ [z
I~ wie
B2z 2 8338 333393 & s
E 22 5 BREE $2858K8 ¢ 3
LV W N T
|
I
g b ‘
| |
L e 1/
T T T T T 1 T T T
200 180 160 140 120 100 80 60 40 20 ppm

S10

Current Data Parameters
TK159#8-14
1

1

n Parameters
02

20141029
im 22.32
INSTRUM pect
PROBHD 5 mm PABBI 1H/
PULPROG 2930
TD
SOLVENT
NS
Ds
SWH Hz
FIDRES Hz
AQ sec
RG
W usec
DE usec
TE 296.1 K
[ 1.00000000 sec
TDO 1
HRNNEL £1 ==
14
7.00 usec

13.19999381 W
400.1324710

F2 - Processing parameters
sI

SF 400.1300091 MHz
WDW EN
SSB o

LB 0.30 Hz
GB ]

C 1.00

<)
BRUKER
(<)

Current Data Parameters
NAME

Kobayashi
EXPNO 44
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160307
Time 17.00
INSTRUM spect
PROBHD 5 mm CBTCI 1H/
PULPROG 2gpg30
TD 65536
SOLVENT €DC13
NS 1024
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 198.89
D 13.867 usec
DE 18.00 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL fl ssesss=s
150.9178981 MHz
13¢
12.00 usec

83.50000000 W

CHANNEL f2 =
600.1324005 MHZ
1H

SFO2

waltzlé

NUCz
CPDPRG [2
PCPD2 70.00 usec

PLWZ 7.69999981 W
PLW12 0.10057000 W
PLW13 0.04928000 W
F2 - Processing parameters
s1 32768

SF 150.9028090 MHz
WDW EM
558 a

LB 1.00 Hz
GB ]

PC 1.40



TH NMR

TK1134_1H

s
TR £ 22 3 BECYLEBEERISZEERRE8EY B (_'><7
EE28382YSNRRARER B2 ¥ DECHCRBRLRIRCRSNRERY
WW T"‘|’ "“{"\QQ\‘QW i BRUKER
HN_ N SCH, (>
| |
! c
NN |
Current Data Parameters
| NEME Kobayashi
EXPNO 40

HN \/\/\NH ‘ PROCNO 3

F2 - Acquisition Parameters

OCH Date_ 20160303
= 3 Time 19.50
INSTRUM spect
PROBHD 5§ mm CPTCI 1H/
X / ; PULPROG 2930
Cl N | D 65536
| SOLVENT €Del3
| NS 16
6 | DS 2
SWH 12015.230 Hz
| FIDRES 0.183399 Hz
| aQ 2.7262976 sec
RG 11.6
| D 41.600 usec
DE 10.00 usec
-| TE 298.0
D1 1.00000000 sec
TDO o3
( | CHANNEL f1
| SFo1 £00.1337060 MHz
f NUC1 1H
J Pl 8.00 usec
PLW1 8.10000038 W
| ) F2 - Processing parameters
| | ST 65536
‘ SF 600.1300164 MHz
WDW
| ssB 0
I 1B 0.30 Hz
GB 0
S M WM I L ik - 1.00

T
11 10 9 7 6 5 1 ppm
T
a‘r n[iﬁa k\c‘
g5/g28 2
=loil ==l <
13C NMR
TK1132_13CRe ¢ 55 =ass gN9Qz88e o T T T R
E 28 #2992 InEz3gEE g oie £8 sssan = 3
RAVASZZ B AR R AR T T
Current Data Parameters
Kobayashi
EXBNO 41
FROCNO 1
F2 - Acquisition Parameters
Date_ 20160303
Time 20.03
INSTRUM spect
PROBHD 5 mm CPTCI 1H/
BULFROG zgpg30
D 65536
SOLVENT cDcis
ns 4096
Ds I
sy 36057.691 Hz
FIDRES 0.550187 Hz
A0 0.9087653 sec
’G 198.89
oW 13.867 usec
DE 18.00 usec
TE 258.0 K
D1 2.00000000 sec
pi1 0.03000000 sec
TDO 1
CHANNEL £1 =
150.9178981 MHz
13c
12.00 usec
83.50000000 W
mmsmmnns CHANNEL £2
sFO2 600.1324005 MHz
NuC2 1
CPDFRG [2 waltzle
| PCPD2 70.00 usec
PLW2 7.69999981 W
PLW12 0.10057000 W
| PLWL3 0.04928000 W
‘ " J J l | F2 - Processing parameters
PR O TR ) \ - s
T R 150.9028090 MHz
WDW EM
= . : ; r : = : - - ; SSB 0
LB 2.00 Hz
200 180 160 140 120 100 80 60 40 20 ppm e 0
BC 1.40

S11



€.566
6.501
6.423
6.406
€.377
6.352
6.336
6.325
6.306
§.906
5.892
5.747
5.731
4.854
4.224
4.212
4.200
3.998
3.464
3.456
3.430
3.427

é

3.424
3.421
419

3
3.332

3.329
3.327
3.318
3.313

3.310
3.307

TR

OCH;

Cl N

Li77s

S12

Co<)
BRUKER
(<D

Current Data Parameters
NAME

MA-VDAT
EXPNO 4
PROCHO 4

F2 - Acquisition Parameters
Date 20171108
Time 20.47
INSTRUM spect
PROBHD & mm CPTCI 1H/
PULPROG 2930

™ 65536
SOLVENT HeoD

NS 1654

DS 2

SWH 12019.230 Hz
FIDRES 0.183399 Hz
a0 2.7262976 sec
RG 14.68

oW 41.600 usec
DE 10.00 usec
TE 298.0 K
D1 1.00000000 sec
DO 1

CHANNEL £1
600.1337060 MHz
1H

8.00 u
7.50000000 W

F2 - Processing parameters

8F 600.1300143 MHz
WD EM
8SB o

LB 0.30 Hz
GB o

PC 1.00





