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THE EFFECT OF OLIGODEOXYRIBONUCLEOTIDE TERMINAL 
PHOSPHATE AND RIBOSE MODIFICATION ON THE INTERACTIONS OF 
OLIGONUCLEOTIDES WITH CELLS AND INTRACELLULAR STABILITY 

T . V. Abramova, V .V. Vlassov* , V .F . Zarytova E. M. Ivanova, 
E.A.Kuligina, and A.S.Ryte 

Institute of Bioorgariic Chemistry, Siberian Division of 
the USSR Academy of Sciences, Novosibirsk 630090, USSR 

ABSTRACT. Coupling of lipophilic groups to the termini of 
oligonucleotides facilitates their binding to mammalian 
cells and protects them against nucleases attack. 

In order to improve the ability of oligonucleotides to 
enter animal cells and to protect oligonucleotides against 
cellular enzymes degrading nucleic acids, terminal residues 
of oligodeoxyribonucleotides were chemically modified. The 
following 5'-[ 32 PI-labeled oligonucleotides were synthe- 
sizedlS2: I - (PT)~~; I1 - RC1CH2N(CH3)(pT)10; 111 - 
pTp(Tp )$P (C% )2M-Phen; IV - ~TpCpCpTpCplpCpCpTpTpTp (CH2 12- 
NHPhen; V - pT (~Tp)~TpchS; VI - pTpCpCpTpCpTpCpCpTpTpTpChS; 
VII - RC1CH2N(CH3) (pTp)gTpChS; and a [14C]-radioactive 
oligonucleotide derivative: VIII - ChS(pT)grUCHRC1y where 

In experiments with Krebs 2 ascites carcinoma cells 
(KAC) and mouse fib.roblasts L929 it was found that choleste- 
rol groups at the 7' -  or 5*-ends of oligonucleotides stimu- 
late (by a factor of 15-30) the binding of the oligonucleo- 
tides to cells at 37OC as compared to derivatives of oligo- 
nucleotides I - - I V ,  with the derivatives concentration in the 
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FIGURE 1. Kinetics of oligonucleotide derivatives ( I - V I )  
degradation in culture medium with Krebs 2 ascites carcinoma 
cells (a), with mouse fibroblasts L922 (b), and inside the 
cells (c and d, respectively) at 37 C in DNEbl6 solution. 
Concentration of the ascitic cells was 5.10 per ml, 
concentration of oligonucleotide derivatives - 5 w. 

medium being in the range of 0.1-10 pM. The alkylatirg o l i - -  
gonucleotide derivatives taken up by cells, in particular 
those bearing a cholesterol group (VII,VIII), efficj.ently 
react with cellular biopolymers (RNA, DNA, and proteins). 

Electrophoresis proved oligonucleotides and their deri- 
vatives ( I - V I I )  to b e  stable in culture medium without serum 
during 24 h. In the medium with KAC cells (F ig . la )  or asclt-- 
ic f lu id .  the oligonucleotides are rapidly ciephosphorylated. 

In KAC cells, the labeled phosphate is rapidly reuti- 
l i z e d  and oligonucleotides are degraded t o  mononucleotides. 
Modifications of the oligonucleotides termini considerably 
increase their stability in the medium with fibroblasts, 
with RAC cells arid inside the ce l l s  (Pig.1) 
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