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]
o_ﬁ,Q_M
) RNA
{LRER
HO OH
o o0 0O
KN N WAVAN
2 T i Mo—ﬂ-o-ﬁ-o—ﬂ-o
H N’Z 6 6 ¢ RNA
Me
(a) (b)
S
18- 2 3
ul final conc.
5'PO-RNA 1.02 40 uM 20 — TR )
compound 13 2 5 mM —
Znci2 4 domM 19 - Q
anh. DMSO 40
(©)
Lane  Temp. (°C) vield (%) %
1 FE: E
2 37 e
3 55 22 (base)
Analyzed by 15% denaturing PAGE
(7.5M urea, 20% formamide, 1x TBE).
20W const. 1.5h
The gel was stained w. SYBR Green |I.
1 2 3 4
final conc. 1 B2
5'PO-RNA 100 (uM) 3
compound 13 5 (mM)
caCl2 10 (mM) 20 — -
1-methyl imidazole 0 05 1 2 (M)
anh. DMSO 40 38 36 32 () 19 — .. ‘ ' .
total 40 (ul) o
1-methyl
lane imidazole  yield (%)
(mM)
1 0 26 (base)
2 05 64
3 1 61
4 2 62 Analyzed by 15% denaturing PAGE
(7.5 M urea, 25% formamide, 1x TBE).
20W const. 1.5h
The gel was stained w. SYBR Green Il.
1 2 3 4 5 6
final conc.
5PO-RNA 2 4 40 80 (M)
compound 13 5 (mM)
CaCl2 10 (mM)
1-methyl imidazole 1 M)
anh. 34 ()
total 40 (ul)

1= m2 B35 wdm B gO

lane  RNA (uM) yield (%)

20 — 5 S A
D - —
2 4 7 19 — o N . =
3 8 81
4 20 73 !
5 4 7
6 80 72
(base)

Analyzed by 10% denaturing PAGE
(7.5 M urea, 25% formamide, 1x TBE).
20W const. 1.0h

The gel was stained w. SYBR Green Il.

(15)

gooao
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(b)

1 2 "3 ardsa
20 — g =
TTeasss
(base)

Analyzed by 15% denaturing PAGE
(7.5M urea, 20% formamide, 1x TBE)
20W const. 1.5h

The gel was stained w. SYBR Green .

NiCl2 | Zncl2 | Cacl2 ‘ MgcCl2 | CucCl2

(a)
ul final conc.
5'PO-RNA 1.02 40 uM
compound 13 2 5mM
MCI2 4 10 mM
anh. DMSO 40
()
Lane  MCl, yield (%)
1 Ni 12
2 Zn 22
3 Ca 68
4 Mg 52
5 Cu 37
(a) (b)
final conc.
5PO-RNA 4 (M) ¥
compound 13 5 (mM) i
CaCi2 10 (mM)
1-methyl imidazole 0 1 ()]
anh. DMSO 36 32 (u) 20
@ total 40 40 (D 19

()

4 ’
; 4 /
o T

[« T+ -1+ -]+ -

%
=

'

!

§

ik

o (base) - .
w0 s
s

MCl, yield (%)
w© +
30 Ni
0 %,
©
0 Ca

¥ield®)  Analyzed by 15%d PAGE
58 (7.5M urea, 20% formamide, 1x TBE).
- [ 20W const. 1.5h
. 79 The gelwas stained w. SYBR Green Il
- 1
+ 83
- 8
Mg e o
Nicl2 cacl2 + 51
cu N .
1 2 3
ul final conc.
5'PO-RNA 344 100 uM
compound 13 7\ 5mM 4
CaCi2 4 1omM 20 — e ’
1-methyl imi 4 M 5
slovent 40 19 - . Y
lane yield (%) .
1:anh. DMSO/MQ =1/1 1 28
2 : anh. DMSO only 2 70
. 3 78 (base)
3:MQ 3.44 ul + anh. DMSO
Analyzed by 15% denaturing PAGE
(7.5M urea, 25% formamide, 1x TBE).
20Wconst.1.5h
The gel was stained w. SYBR Green II.
1 2 3 4 5 6 7
final conc.
5'PO-RNA 40 (uM)
compound 13 5 (mM)
CaCl2 0 0.1 1 10 20 30 40 (mM)
1-methyl imidazole 1 (M)
anh. DMSO 35 (ul)
total 40 (ul)

lane  CaCl2 (uM) vyield (%)
0

1 41
2 0.1 41
3 1 67
4 10 60
5 20 58
6 30 64
7 40 54

(base)

Analyzed by 15% denaturing PAGE
(7.5 M urea, 25% formarmide, 1x TBE).
20W const. 1.0h

The gel was stained w. SYBR Green Il.



gooo

1 ] 3 15 82 3% .4
ul ul ul ul final conc.
5PO-RNA 344 344 344 344 100 uM
compound 13 2 4 8 12 5-30mM
=L D T smeee
1-methyl imidazole 4 4 4 4 1 mM 19 =
anh. DMSO 3256 3256 3256 3256
compound 13 .
(mM) yield (%)
D 68 (base)
10 79
20 84
30 82 Analyzed by 10% denaturing PAGE
(7.5 M urea, 25% formamide, 1x TEE).
20W const. 1.0h
The gel was stained . SYBR Green Il
final conc. .
5'PO-RNA (um) il 25 3
compound 13 10 (mM)
CaCi2 10 (mw) 20, , - -
1-methyl imidazole 1 (M) 19 — -
anh. DMSO 36 (ul) ; .
total 40 (uh
1:5-PO RNA lane vield (%)
2 : compound 13 1 81
3:CaCl 2 =
Hhath 3 80 (base)
Analyzed by 15% denaturing PAGE
(7.5 M urea, 25% formamide, 1x TBE).
20W const. 1.5h
The gel was stained w. SYBR Green Il.
2 = 0 20 30
4-28 final conc. cone: 2 A (mM)
RNA 0 W
compound 13 5 (mM)
MgCI2 5~30 (mM)
MQ 0 @
@ ©
MgCI2 (mM) _yield (% 19 — ...
" 5 56 -
? . 10 54 g
20 51
30 53
} Hals
(base)
Analyzed by 15% denaturing PAGE
(7.5M urea, 20% formarnide, 1 TBE).
20Weonst. 1.5h
The gel was stained w. SYBR Green Il
(@) (b)
4-27 final conc.
RNA 0 M 3 10 20 30 45 60 90 (M)
compound 13 5 (mM)
CaCl2 5~ 30 (mM)
Ma )

(@

20 _ ? 3 Ll

19 — .. ) - = e
lhase)" ot R

©

CaCl2 (mM) _yield (%) "
c:crzs (mM) "';1“) Analyzed by 15% denaturing PAGE

(7.5 M urea, 20% formamide, 1x TBE).

oo w131
30 72 The gel was stained w. SYBR Green II.
45 64
60 56

(16)

goooo
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(a) ool (b)
inal conc. ' '
5'PO-RNA 40 (uM) ’ ~ ' ’ ® . ' r 128
compound 13 10 (mM) - - -
CaCl2 10 (mM) - 20
1-methyl imidazol 0 LI (V) 3 -
L Sesmmme
(c) total ) 0 @ Time (h) 1
; 20
19
20
19
(base)

gooogd

Time (min) o | 10 | 20 | 30 | 40 | 50 | 60 | 90 120

Up : 1-methylimidazole (-)
Down : 1-methylimidazole (+)

Analyzed by 15% denaturing PAGE
(7.5 M urea, 25% formamide, 1x TBE).
20W const. 1.5h

‘The gel was stained w. SYBR Green Il.

10

(a) (b)
a b cacl2 Mgcl2
4-23 final conc.
RNA 40 40 (uM) a b a b
compound 13 5 5 (mM) . |
mCI2 10 10 (mM) ! i
| 3
solvent 40 40 () ; Ve
20 — - o —
a:MQ 19 — = 4
b : 10 mM HEPES buffer (pH=7.4) ' .
[C] ) : 7
MCl, solvent _yield (%) .
a 72 ‘ 5
Ca b 34 -
a 72 .
Mg b 30 e T
(base) S i
Analyzed by 15% denaturing PAGE
(7.5 M urea, 20% formamide, 1x TBE).
20W const. 1.5h
= ®
4-28 final conc. 1 2 3 15 40 70 h
RNA (M) (h)
compound.ia 5 (mM) —— ]
CaCl2 30 (mM) . y
© MQ 40 (ub i .
% 20 — . - — —
"
: 19 — W —
%6 i .
(base) -

Analyzed by 15% denaturing PAGE
(7.5 M urea, 20% formamide, 1x TBE).
20W const. 1.5h

The gel was stained w. SYBR Green II.
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(a)

sl . (b)
exchange e
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