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NUCLEOSIDES & NUCLEOTIDES, lO(1-3), 715-717 (1991) 

DNA-FRAGMENTS RESISTANT TO ENDODEOXYRIBONUCLEASE HYDROLYSIS 
PCR-AMPLDICA'ITON USING 7-DEAZA-2'-DEOXYGUANOSINE TRIPHOSPHATE IN 

PLACE OF dGTP 

F. Seela' and A. RBling 

Laboratorium fir Organische und Bioorgaaische Chemic, Fachbereich Biologie/Chemic, Universitiit 
Osnabriick, Barbarastr. 7, D-4500 0snabrk.k 

Abstrad: 7-Deaza-2'-dcoxyeuanosine triphosphate was used instead of dGTP dy+-ing PCR- 
amplification of a pUC 18 fragment of 501 base pairs. The oligomer containing c Gd was protected 
from hydrolysis by various endodeoayn'bonucleases when the 7-deazapurine nucleoade was localized 
at the 3'- or the 5'-position of the cleavage site. 

7 - D e a z a - 2 ~ - ~ ~ e  triphosphate (c7GTPd, 1) is a substrate of several DNA- 
polymerases, such as the DNA polymerase I (Klcnow f r a g m ~ n t ) ~ ,  reverse transeriptasc and Taq 
polymerase3 . It can improve diduqsequcncing as it avoids problems of secondary structure 
formation. In the following we describe the amplification and properties of a pUC U4 fragment (501- 
mer, scheme 2) with Taq polymerase employing I, c 7 m d  (2 instead of GTP. 

From the plasmid pUC 18 the 501-mer (Scheme 2) was amplified with Taq-polymerase using 
the primers I and II. Besides the three regular nuclmtides (dATP, TTP, and dCTP) dGTP was 
replaced by c7G"Pd (1). 30 Amplification cycles were Carried out. 

and c 7 s 6 ~ ~ d  (3 

HO-7-0-7-0-7-0 
OH OH OH 

HO-7-0-y-0-7-0 
on OH on 

b H  dH dH 

Scheme 1. 
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716 SEELA AND ROLING 

Primer I : 5' d(ACCGCACAGATGCGTAAGG) 
Primer II: 5' d(GCGAGGAAGCGGAAGAGCG) 

g = c'Gd residue 

Scheme 2.501-mer (fragment from 200-700 of the + strand of pCU 18)4 

Table. Phosphodicster Hydrolysis of the 501-mer (pUCY.8 Frapent., Scheme 2) by Various 
E n d ~ n ~  

Endo- Rcmgnition Qca.rragt Oligomer Oligomeric 
nudeasc Sequence Position Hydrolysis Products 

200 andM1 
251 and 250 

Pst I C T W G  4151416 ( - )  216 and 285 
BamHI GJGATCC 4291430 ( - 1  2% and 271 
sma I CCUGGG 4w4n ( -1  213 and 283 
RsaI GTIAC W441 (+I 241 and 260 

According to the table DNA k protected kom endodcayrhnudease h y d r o w  when c7Gd replaces 

dG directly at the 3' or 5' position of the phosphodicster moiety at the cleavage site. In cases where 

c Gd was localiztd at other positions of the recognition sequence or outsire of it (data not shown) 

hydrolysis occurred Furthtr "pnimtnts which make use of this phenomenon a r t  under investigation. 

Hind Ill AIAGCXT 399/400 (+I 
E d  I GIAATTC 49/49 ( -1  

7 

The ampKed ds D N A - m e d  Contains c7Gd (B) in both strands. The 5' ends formed by the 

primers I or 11 am upmodlfit d. The T, d u e  was not significantly lower (WC) as that one of the 

parent oligomu (WC). I d ~ h d  CD-spectra prooved B-DNA stracture- 

We have also synthtsizcd compounds 2 (& = 258 MI ; 31P-NMR 0 2 0 ;  pH 7.0): 6 = - 
10.11 ppm (4 J- 19 Hq PJ; -212 pprn (t, J =  19 Hz, Pd; -7.19 ppm (4 J = 19 Hz; PY)) and3 

(&= asnm,nlnm,344nm;31P-NMR@20;PH7.0):6 = - 1 0 2 9 p p m ( d , J = u ) ~ P J ; -  
U.42 ppm (t, J = 20 Hz, Ps>; -6.62 ppm (4 J = 20 Hz; Py>) and have tried to incorporate them into 

DNA Ampiification was not detected due to unfavourable substrate properties or a reduced complex 

formation with ethidium broxnik. 
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DNA-FRAGMENTS RESISTANT TO ENDONUCLEASE HYDROLYSIS 717 

It has been reported earlier that phosphodiestcr hydrolysis of short oligonucleotides can be 
5 suppressed when c7Gd repkcts dG within the recognition sequence of EcoR I . As the DNA- 

bgrnent of scheme 1 contains recopition sequencts of about 50 restriction enzymes it is an ideal 
probe to study the influence of c7Gd on the rcgiooselcctive phosphodiester hydrolysis. Hydrolysis 

experiments with a few representative restriction enzymes are depicted in the Table. 
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