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SELECTIVE INHIBITION OF DNA CHAIN ELONGATICN
CATALYZED BY DNA POLYMERASES

AAKrayevsky, M.K.Kukhanova, A.M.Atrazhev, N.B.Dyatkina,
A.V,Papchikhin, Z2.G.Chidgeavadze*, R.Sh.Beabealashvillix*

Institute of Molecular Biology of the USSR Academy of Sci-

ences, Vavilov str.32, Moscow 117984, U3SR; *National Car-

diology Research Center of the USSR Academy of Medical Sci-
ences, 3-th Cherepcovskaya str.15a, Moscow, 121522, USSR

Abstract. The results of series of works on the properties
of a large number of nucleoside 5!'-triphosphates analogs
in the reaction catalyzed by several DNA polymerases are
summarized.,

Molecular mechanisms of substrate selection by DNA poly-
merases are not studied in detail. Therefore we have under-
taken a comparstive analysis of DNA polymerases from diffe-
rent sources employing nucleoside 5'-triphosphate analogs
capable of incorporating into DNA chains terminating these
chains elongation. Synthesis of a large line of nucleoside
5t-triphosphate analogs with substitution at the sugar re-
sidue has been performed. DNA polymerases have been isola-
ted, and the synthesis of DNA has been studied using phage
13 DNA or phage M52 RINA with synthetic deoxyoligonucleoti-
de primers. The molecular mechanism of the substrate action

hes been determined by PiG electrophoresis of the reaction
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Table. Termination of DNA synthesis with pure enzymes
DNA polymerases*
Compounds Ref.
X TdT AMV  R3V I
0 A=H__ _ _ _ -t ko _r e
b B NH2 + E + + F 1:%’6
NHAc += + ++ + 2
NB - - - -2
Cl - + + + +
X=Nllbiotinyl - - + + -2
v 0 NHSO2g§3 - - - + ~
X=NH2 + + + + - 3,2
i N3 = = - + + = 3 ’ 2
0
YOK ?f hy - + ++ ++ ++ + 9
0
Y01<:;_;;>?de - + . + +
0
Y 0 Ade - + + + +
0
Y yt**
- - - + -
>
H3C CH3
Y = Na4P309. * ot -DNA polymerase & from calf thymus; 3 -
DNA polymerase from rat liver; 74T -~ terni-

thymue; AV and
I from Z.coll. ** Compounds of

this nature with Ade, Gua and Thy bases were inactive,
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products. The results o©f such experiments are given in the
Table and Figure.

Basing on the data listed in the Table gsome conclusions
can be made. (i) A1l DNA polymerases have different proper-
ties with respect to substrate analogs. (ii) Among the en-
zymes tested the most specific appears to DNA polymerase:i
and the least specific - viral reverse transcriptases. (iii)
Some substrate analogs have been found to be specific inhi-
bitors of viral reverse transcriptases only.

In addition, as is shown, some 4NTP and aralNTP analogs
inhibit effectively the endogeneous reverse transcriptase
from intracisternal A-type particles of regenerasted ret 1li-
ver1o. Also, they block the reproduction of the hepatitis B
virus isolated from sick humans (V.V.Tsibinogin, A.A.Krayev-
sky, R.Sh.Beabealashvilli, E.Ja.Gren and L,L.Kisselev, sub-
mitted for publication). In both cases the most active among
the substances tested was dTTP(B'NB).

The authors are thankful to Drs. Sh.Minasyan, T.Rozovs-
kaya, A.Azhayev, A,Mazo and V.Zaytseva for gsome chemical and
biochemical experiments.
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