
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 26 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Nucleosides, Nucleotides and Nucleic Acids
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597286

Inhibition of DNA Transcription Elongation and Unwinding by Bis-Pna
L. Bastideab; G. Villanic; P. Nielsend; P. E. Boehmere; B. Lebleua

a GENSET, Paris, France b Institut de Génétique Moléculaire de Montpellier, Montpellier, France c

Institut de Pharmacologie et de Biologie Structurale, Toulouse, France d Department of Biochemistry,
Panum Institute, Copenhagen, DK, Denmark e Department of Biochemistry and Molecular Biology,
University of Miami School of Medicine, Miami, FL

To cite this Article Bastide, L. , Villani, G. , Nielsen, P. , Boehmer, P. E. and Lebleu, B.(1999) 'Inhibition of DNA
Transcription Elongation and Unwinding by Bis-Pna', Nucleosides, Nucleotides and Nucleic Acids, 18: 6, 1669 — 1671
To link to this Article: DOI: 10.1080/07328319908044818
URL: http://dx.doi.org/10.1080/07328319908044818

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597286
http://dx.doi.org/10.1080/07328319908044818
http://www.informaworld.com/terms-and-conditions-of-access.pdf


NUCLEOSIDES & NUCLEOTIDES, 18(6&7), 1669-1671 (1999) 

INHIBITION OF DNA TRANSCRIPTION ELONGATION AND UNWINDING 
BY BIS-PNA 

L. Bastide195, G. Villa&, P. Nielsen3, P. E. BoehmeP and B. Lebleul* 

lGENSET, 1 rue R. et S. Delaunay, 7501 1 Paris, France 
21nstitut de Pharmacologie et de Biologie Structurale, CNRS 

205 route de Narbonne, 3 1077 Toulouse, France 
Department of Biochemistry, Panum Institute, DK 2200N, Copenhagen, Denmark 

4Department of Biochemistry and Molecular Biology, University of Miami School of 
Medicine, P.O. Box 016129, Miami, FL 33101-6129 

5Institut de GCnCtique Moleculaire de Montpellier, CNRS 
19 19 Route de Mende, 34293 Montpellier, France 

ABSTRACT. 
The possibility to arrest transcription elongation by bis-PNA has been investigated. No 
arrest of transcription has been obtained in intact cells at variance with the data 
observed with purified RNA-polymerases. In keeping with these data a purified DNA- 
helicase (UL9) cannot be fully inhibited by such complexes. 

Peptide nucleic acids (PNA) lead to sequence specific triple helix formation and 
strand displacement thus allowing interesting prospects for gene transcription 
inhibition' 7 '. Interference with the assembly of a transcription initiation complex has 
been documented . We have investigated a possible arrest of transcription elongation by 
bis-PNA which bind tightly to their DNA target (Tm of 86°C in our model system). A 
specific blockade of purified T3 and T7 RNA-polymerases has been obtained in 
agreement with previous data4. Preformed complexes between the targeted plasmid and 
bis-PNA have been transfected in various cell lines and monitored for l3-galactosidase at 
several time points. No inhibition of transcription activity has been observed at variance 
with cell free assays or with data obtained previously in the laboratory with psoralen- 

3 

conjugated oligonucleotides 5 . 
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Figure 1. Schematic representation of the reporter plasmid and experimental 
strategy for probing triplex formation and transcription efficiency. Plasmid was 
obtained as previously described5 . Triplex formation was initiated by addition of 
PNA (100 fold molar exces) to the plasmid. Gel retardation assay was used to 
determine the extent of triplex formation. Plasmid was transfected in CCL39 cells 
and Hela cells. After a period of time (24 ,48  or 72h), cell extracts were made for 
D-galactosidase assay to measure transcription efficiency. 

An extrapolation of the data obtained from cell-free assays to intact cells is often 
difficult since cellular metabolic processes such as transcription are mediated by many 
interacting polypeptides. These complexes deal more efficiently with secondary 
structures than isolated polymerases. Little is known in particular concerning the role of 
DNA-helicases in the unwinding of triple helices6? ’. In this respect, we have shown 
that the very stable complex formed between a bis-PNA and a DNA target cannot 
completely block the DNA-helicase activity of the well characterized herpes simplex 
virus type I U L ~  protein8. 

Altogether these experiments point towards the difficulty of achieving a steric 
block of transcription elongation even when using very stable bis-PNA-complexes. 
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