R ONBEOHEE

iSCEE DN AONEERAIYINT & < OS]

K 4 = Y € SO

(1] %5

7 BEME LT ETRG AR TRAXRRBEMNTGEEFOUB EEETHY . 2 b ER
il Lo BB B EEIRIC L 0V BAx DL ERIIMO CTEETH S, BE, ZO L D Uy —L &
L CIERRICIFET HHIREEL AN LN TH DD, ZOMEILEEEYO L 5 E K’ DNA %
WO ETHEMBEBE XD RAE D, HIREERNZR S 2 EERSNITIEF I2H < ER7 DNA
O 5 LB OUIEIE A B EL LD, EOICRERESOBELRESINZbDOTHY . BIEOH
W I F AR E OME TRIAICOINT 5 Z 3R TH D, 20X 5 RBHEND, 3Rk
iz HHICRETH 2L DTE D ATHIRBEZOHENAZ SN TN D,

Fx DWFZEETIE DNA DOIMUKIRSOR % S 550+ DOBFEZ His LI2FZER e shTE Y |
ZAVETIT Ce(IV)/EDTA 7% DNA 2R L MAKSMRETE D2 2 WMEL TWDH, £ 2 TRIFET
I%. Ce(IV)/EDTA % F|fl L 7= DNA OALERIRIYIRE OS2 B4,

[ 2] Ce(IV)/EDTA (T & % DNA DKy iR
DNA Z (7 ERIRANICEINT T 2125720 . RO K 5 ZRFHEIZHE H L7z, Ce(IV)/EDTA X DNA OV
VBV AT VN 2 DLUTOLGEITIFNAKSRETET, VB AT N 3 DL EIZR o THI®D

13 20 30 ) 50
' CAATTAGAATCAGGAATGECTTATGCGCACGTGCAGACTGTCGACCTARG-3 "
L GTTAATCTTAGTCCTTACCGAATACGOGTGCACGTCTGACAGCTGGATTC-5"1
'.GTTARTCTTAGTCCTTACCG-5"
'SGTTAATCTTAGTCCTTACCGRAATRCGS-5T
DHAL'"-R1 3'-CACGTCTCGACAGCTGGATTC-5"
DNA1‘®-R2 3'-GCGTGCACGTCTGACAGCTGGATTC-5"

Substrate DNAL'Y
oMal '™

i DNA1'".-L1
@ [nnm @y

L L L3 LR

forming
additives

Fig. 1 Sequence of substrate DNA and additive DNAs. The nucleotides at the gap-site are indicated by bold capitals.
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Fig. 2 Hydrolysis of single-stranded DNA and double-
stranded DNA by Ce(IV)/EDTA complex. Lane 1, no
treatment (DNA1® only); lanes 2-5, with Ce(IV)/EDTA. Lane
2, DNAI1Y only; lane 3, with DNA1®; lane 4, with DNA1©-
L1; lane 5, with DNA1‘“-R1. Reaction conditions: [substrate
DNA] = 1.0 puM, [oligonucleotide additives] = 1.1 pM,
[Ce(IV)/EDTA] = 500 uM, [NaCl] = 100 mM, [spermine] =
100 uM at pH 7.0 (2.5 mM Hepes) and 37°C for 4 days.

(a)fik

(D)FRRIFBAL D Zr 2 BAR BT TR PEAL U TR o3 fif 2 52 1T 0

IR LT D Z &K

1_,

]
B

- 2
e f wt I Laped Sahase gap
bal-- o
=+ - 70
] —
- lane 5 1ik-base gap
-

I —

Fig. 3 Hydrolysis of gap-site in substrate DNA at
predetermined position by the combination of Ce(IV)/EDTA
complex and various additives. Lane 1, no treatment; lanes 2-5,
with Ce(IV)/ETDA; lane 2, DNAI® only; lane 3, 3-base gap
(with DNA-L2 and DNA“-R1); lane 4, 5-base gap (with
DNA“-L1 and DNA®-R2); lane 5, 10-base gap (with DNA©-
L1 and DNA“-R1). Reaction conditions: [substrate DNA] =
1.0 uM, [oligonucleotide additives] = 1.1 uM, [Ce(IV)/EDTA]
=500 uM, [NaCl] = 100 mM, [spermine] = 100 pM at pH 7.0
(2.5 mM Hepes) and 37°C for 4 days.
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Fig. 4 Polyacrylamide gel electrophoresis patterns for the
H LU COIWiE M2 REMIC ER S5 2 L2 hydrolysis of DNAT®Y (PP-labeled at the 5’-end) at a 5-base gap
‘ . by Ce(IV)/EDTA. Lane 1, control; lane 2, DNA1®> only; lanes
L7, VyBiEE 722 0HMHIC LY % v 7 235, DNAIO-LI+DNAIO-RI; lane 3, DNAI'9-LI has a 5-

Lo N R N, phosphate terminus; lane 4, DNAI‘Y-R1 has a 3’-phosphate
R ESEGA (lane 3)&\_ e U oEE 1 o terminus; lane 5, DNA1‘-L1 has a 5’-phosphate terminus and

DNAI1@-R1 has a 3’-phosphate terminus. Reaction conditions:

(lanes 4 and 5), & L<IiF 2 OElESE D & YIS [substrate DNA] = 1.0 uM, [oligonucleotide additives] = 1.5

S o uM, [Ce(IV)/EDTA] = 500 uM, [NaCl] = 100 mM at pH 7.0 (10
A K E < _EH-7 % (lane 6), mM Hepes) and 37°C for 15.5 h.
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Table 2 k. and K, values for the hydrolysis of various
Table 1 k., and Km values for the hydrolysis of ~single-stranded  gybstrates by Ce(IV)/EDTA complex.

DNA by Ce(IV)/EDTA complexes before and after filtration®.

K./ uM k o /K

Ce(IVVEDTA complex k. ]..I Km [ uM a5 TINA 143X 10 1.7x 107
Before the filiration TEX10 . 14 ds DINA 5.0%10° _

Filtrate TAXIY 46 10-base gap S0x10 20%107

(a)The filter passes only the particles smaller than 0.015 1 m. 10-base bulge 5.7% 107 5% 107
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- e e Ligation Fig. 5 Ligation of the s‘cission fragments by T4 DNA ligase
in the presence of various templates. (a) seqeence of the
oligonucleotides used in this study. (b) Lane 1, DNA2®

. - without treatment; lane 2, the product of site-selective
scission of DNA2® by Ce(IV)/EDTA complex in the
presence of DNAI‘P-L1 (5’-phosphate terminus) and
DNAI1-R1 (3’-phosphate terminus); lane 3, the product in
lane 2 purified by PAGE (the fragments ranging from C1 to
T20-G26 were collected); lane 4, the ligation product in the
presence of DNA2™*?; lane 5, the ligation product in
the presence of DNA2™"); [ane 6, the ligation product
in the presence of a 1:1 mixture of DNA2(*™") and
DNA2™); [ane 7, the product obtained by the ligation
in the absence of templates. The ligation was carried at
16°C for 30 min.
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