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SUPERACTIVE OLIGONUCLEOTIDE DERIVATIVES 

Sergeyev D.S., Vorobjev P.E., Zarytova YE* 
Novosibirsk Institute of Bioorganic Chemistry, Siberian Division of U S ,  

Novosibirsk 630090, Russia 

ABSTRACT The conjugate of anbtumor anbbiobc bleomycm A5 with the tetranucleobde cata- 
Iyticdfy cleaves 20-mer ssDNA target in the presence of flanking octanucleotides. Each mol- 
ecule of the conjugate cleaves on the average three molecules of the target 

Previously we reported that conjugates of antitumor antibiotic bleomycin A, can form 

duplexes' and ternary complexes2 and site-specifically cleave ss and ds DNA targets respec- 

tively. It was demonstrated that bleomycin covalently bound to the oligonucleotide preserves 

its ability to degrade a ssDNA target in catalytic manner3. It was shown4 that alkylating re- 

agents on the basis of short oligonu- 

cleotides can perform site-specific 

modification ofa  ssDNA target in the 

(effectors) The main respect of this 

3' LACGGACCTP i m a ' C G P  5' presence of flanking oligonucleotides 
5'pTGCCTG!Z$- GCTG- CTTGATGC 3' 

eff &or 
rPhn J P h n ,  I effector 

Phn\  P h r  

3 CGACpS \ ' Blm- R eoniuqate work was to cleave 20-iner ssDNA tar- 

get site-specifically using the conju- 
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1 2  3 4 5 6 7  

FIG 1 Autoradiogram of a 20% sequencing gel shoniiig the 
DN 4 target cleavage by the conjugate Reaction conditions 
0 2 M LICI, 0 0 I M TIIS-HCI (PH 7 5), 
[ k ~ .  1-5x10' M, [SHC,H,OFI]- 0 05 U. [ t~get]-? . i lO'  M. 
[conjugate]- 2 ~ 1 0 ~  M, [effectoi]=lxlO' M 
Lanes I .7. A+G and T +C Maxcun-Gilbert markers respectnely . 
lane 2, the target alone under ieaction conditions. lanes 3-5. 
taget  degradation by the conjugate in the presence of effectois 
(3. natural effectors at 20°C, 4, diphenazinium effectors at 20"(', 
5 ,  natuial effectors at 37"C'), lane 6. target degradation by 
bleoinycin A, in the piesence of  pd(C AGC) 'and diphenzitnuin 
errectol 

gate of bleomycin bkith oligonucleotide a\ short as tetranucleotide Two sets of effectors 

with different stabilrm~g ctrengh were used the octanucleotide\ and their derivative.,, bear- 

ing on terminal phosphate group5 residues o f  2-N-( h~droxyethy1)phenariniuin 

The DNA target ha5 "P-labeled on 5'-end Reactions were carried out using 10-fold 

excess of the target over the conjugate The extent of cleavage of the target by conjugate in 

the presence ofnatural octanucleotides as effector., at 2O'C amounts 3 1 O 0  (FIG 1 lane 3 )  

So each rnolcculc o f thc  conjugalc clcaves on average three inoleciile~ of the target The 

use of diphenazinium ef'fectors instead of natural octanucleottdes increased the extent of 

cleavage up to 34% (FIG I ,  lane 3 )  The inain site ofcleavage In all cases was C'"base Free 

bleomycin in the same conditions cleaked only 14O o of the target, the sites of cleax age mere 

substantiallv different - C', C'" ( F I G  I ,  lane 6) Site-specific cleavage of the DNA target 
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was also observed at higher temperatures. The extent of cleavage of the target by conjugate 

in the presence of natural octanucleotides at 37°C was 25% (FIG. I ,  lane 5) 

The data obtained allow to consider such conjugates as potential antivirus agents. 

The research described in this publication was supported in part by Grant from the Interuni- 
versity Scientific and Technical Program “Biotechnology”. 
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