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Slippage of DNA polymerase I during synthesis of ds-cDNA

R.Devos, J.Tavernier and W.Fiers

BIOGENT, J. Plateaustraat 22, 9000 Gent and Laboratorium voor Moleculaire Biologie, Ruksumversntelt Gent,
Ledeganckstraat 35, 9000 Gent, Belgium
Submitted December 23, 1987

Synthesis of ds-cDNA copies of mRNA usually involves oligo-dT primed first
strand synthesis followed by the RNase H-DNA polymerase I mediated second
strand synthesis (1, 2). The mechanism whereby under these conditions the RNA
strand is replaced with DNA probably involves nicking - followed by displace-
ment of the RNA strand. Few intermediate length second strand products are
generated starting from homogeneous cDNA.RNA hybrid and no ligase is required
to synthesize full length ds-cDNA. This means that within a short time, only a
small RNA segment complementary to the 5' region of the cDNA is left over by
the RNase H attack to function as a primer for the DNA polymerase I. Us1ng
unlabelled globin cDNA.RNA hybrid for synthesis of ds-cDNA some product is
also generated using the 5' cDNA-hairpin loop as a primer. Such molecules
migrate in an alkaline agarose gel with a size twice that of the original cDNA
(Figure). In addition to the full length second strand globin DNA, we also
observed prodyfts between 100 ?nd 300 nucleotides in length in the reactions
containing [a-""P ]dATP (or [a- dTTP, not shown) as a labelled tr1phosph§§e
(lane 2, F1ggﬁp) These products are absent in the reactions containing [ a-""P
dcTp (or a-""P] dGTP, not shown) as the labelled triphosphate (lane 3 and 4,
Figure). Th1s means that the DNA polymerase can initiate a slippage
poly-dA.poly-dT synthesis starting on the oligo-dT, or on the poly-dT
generated by sl1ppage of the reverse transcriptase dur1ng the first strand
synthesis (3, 4)
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Figure : Analysis of second strand globin cDNA

603~ products synthesized according to Gubler ?d
Hoffman (2) in the presence of different [o-"°P)

310~ dNTPs. Samples were analyzed a 2% alkaline
agarose gel. Markers were 5' ““P-labeled Haelll
fragments of §X174 DNA. Lane 1 : markers; Lan 92
2nd strand synthesiéed in the presence 052[a- P1
dATP; Lane 3 : ?) dCTP: Lane 4 :[a-"“P] dCTP,
DNA ligase and B -NAD.

REFERENCES :

ayama, H. and Berg, P. (1982) Mol. Cell. Biol. 2 : 161-170.
(2) Gubler, U. and Hoffman, J. (1983) Gene 25 : 263-289.
(3) Falvey, A.K. et al. (1976) Nucleic Acids Res. 3 : 79-88.
(4) Devos R. et al. (T977) Eur. J. Biochem. 79 : 4T9-432.

1630 © IRL Press Limited, Oxford, England.



https://core.ac.uk/display/55758239?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

