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3’ -CCTCACGAATCCCATACATGTGACACCTATGACGACTCTGTTGACTGACT-5" DNA-Rggo
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Fig. 1 a) Sequences of DNA oligomers used in this system. By the addition of DNA-Lggo and DNA-Rg9, the gap structure is
formed at the bases designated in bold type.

b) Structures of oligoamine-acridine conjugates (1-3).
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Fig. 2 a) Hydrolysis of the 10-base gap by the combination of the conjugates (1-3) and Ce(IV)/EDTA complex. Lane I,
control; Lane 2, Ce(IV)/EDTA only; Lane 3, with conjugate 1; Lane 4, with conjugate 2; Lane 5 with conjugate 3; M,
authentic samples of 39-, 44-, 49-mer DNA. The bar graph shows the conversions at the gap-site.

b) Effect of the concentration of 1 on the DNA hydrolysis at the gap-site (closed circles) or in the double-stranded portion
(open circles).

The efficiency of scission is expressed in terms of the conversion for each of the phosphodiester linkages, which is obtained
by dividing the total conversion at the gap-site or in the double stranded portion by the number of linkages therein.

Reaction conditions: [DNAggg (5 end labeled)] = 1 uM, [DNA-Lggg] = [DNA-Rg99] = 1.1 uM, [Ce(IV)/EDTA] = 500 uM,
[conjugate] = 30 uM, [NaCl] = 100 mM, [Hepes] = 5 mM, pH 7.0, 50°C, 16 h.
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FELLENT LI A, UV A2 k)L« CD A~ Fig. 3 Sequences of DNA oligomers used for spectroscopic
o analysis of the binding of 1 to the gap-site.
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Fig. 4 Changes of (a) the absorbance at 421 nm and (b) CD intensity at 455 nm on
fia L TWD I &ZRLTVWD,  the addition of 1 to either DNA-1 (the closed circles) or the 1:1 mixture of DNA-2
“ sl . and DNA-3 (the open circles). The solid lines are the theoretical lines calculated b
o WIEART PR using the Val(ues orti binding c)onstant (4.1 x 10° M™") and exclusion number (n = 2.1})/
WEEEMNSELNFaY Y a obtained by the Scatchard analysis on the dsDNA/1 system. The concentration of 1 is
50 uM in (a), and the concentration of DNA oligomer is 5 uM in (b).
7 — N0 AR DNA IZx59 % Measurement conditions: [NaCl] = 100 mM, [Hepes] = 5 mM, pH 7.0, 20°C.
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Fig. 5 a) Sequences of the DNA and pseudo complementaly Sbases 15 bases
PNA oligomers used in this system. 5 20 bases 20 bases 3°
b) Illustrations of structures DNA/PNA complex through strand p— t—— E——
invasion ( ! ; DNA strand, wmsmmsPNA strand). By the use of : ———— 200 .
PNA2 and PNA4, single stranded portion can be formed in 3 20bases 15 bases 5 bases 0 bases 5
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HMAEDLETA U _N— 3 v &F DNAgy & hydrolysis of double-stranded
B o DNA by  Ce(IV)/EDTA
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(& L7280, — AR AR 2 3 5 0 CALE 2, without PNA; Lanes 3 and
BR8N X 7= (L 5.6), DNAg 12T 4, with PNAI and PNA3;
SR 72 EINT7SEE & 72 (Lanes , 6) se0 =7 M 30-mer Lanes 5 and 6, with PNA2 and
JL L7z Lane 5 & DNAgg 27 UL L7z Lane 6 T & i 4. In Lanes 1, 3, and 5, 5’end
. L et 25-mer of DNAge is labeled by 32p
BTN E TWB Z Enh, AR DNA O] " and in Lanes 2, 4, and 6,
— . . s <oHmer DNA(y is labeled.
NS R T S - N C60
FDOA LT FTOWREE TOD 2 ENR530 5, Incubation  conditions  for
LIk, pseudo complementary PNA @ —KEH{ DNA strand  invasion:  [labeled
DNA] = 1 puM, [unlabeled

~DA L _X—T g EFIH LT Ce(IV)/EDTA ik
(2 & % RS DNA O E SR A BTN 4] THLED
L7z,

DNA] = 1.2 uM, [PNA] = 5
uM, [NaCl] = 10 mM, [Hepes]
=5mM, pH 7.0,37°C, 4 h.

Reaction conditions:
[Ce(IV)/EDTA] = 500 uM,
[NaCl] = 100 mM, 37°C, 60 h.
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NH,CO-ICACGTCTGACAGCT-NH, P14R-IDA
NH,CO-IICACGTCTGACAGCT-NH, P14R-IDAZ2
NH,CO-ECACGTCTGACAGCT-NH, P14R-EDTA
NH,CO-EECACGTCTGACAGCT-NH, P14R-EDTAZ2

PNA-L/DNA-R system

P14L NH,CO-CTTAGTCCTTACCG-NH, 3’ -CACGTCTGACAGCTGGATTC-5" D20R
P14L-IDA2 NH,CO-CTTAGTCCTTACCGII-NH,

P14L-EDTAZ2 NH,CO-CTTAGTCCTTACCGEE-NH,
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Fig. 7 Sequences of DNA and PNA oligomers used in this system and structures of Lys bearing iminodiacetic acid (IDA) or
ethylenediaminetetraacetic acid (EDTA).
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Fig. 9 Structures of EDTA- or IDA-modified fluorescein for the analysis of binding of multi-ligand unit to
Ce(IV)/EDTA complex.
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Fig. 10 Changes of the fluorescence intensity
at 523 nm on the addition of Ce(IV)/EDTA
complex to ligand-modified fluorescein (4-6). I
means the fluorescence intensity in the absence
of Ce(IV)/EDTA complex. Closed circles, 4;
open circles, 5; closed triangles, 6.
Measurement  conditions:  [ligand-modified
fluorescein] = 1 puM, [NaCl] = 100 mM,
[Hepes] = 5 mM, pH 7.0, 20°C, ex. 494 nm.



