
This article was downloaded by: [University of Newcastle, Australia]
On: 28 December 2014, At: 11:13
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 and Nucleotides
Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/lncn19

4′-Thio-RNA: Synthesis, Base Pairing
Properties and Interaction with
Dimerization Initiation Site of HIV-1
David Dukhan b , Florence De Valette b , Roland Marquet a , Bernard
Ehresmann a , Chantal Ehresmann a , François Morvan b , Jean-Louis
Barascut b & Jean-Louis Imbach b
a Institut de Biologie Moléculaire et Cellulaire , 15 rue René,
Descartes, 67084, Strasbourg
b Laboratoire de Chimie Bio-organique , E. Bataillon, 34095,
Montpellier, France
Published online: 04 Oct 2006.

To cite this article: David Dukhan , Florence De Valette , Roland Marquet , Bernard Ehresmann ,
Chantal Ehresmann , François Morvan , Jean-Louis Barascut & Jean-Louis Imbach (1999) 4′-Thio-
RNA: Synthesis, Base Pairing Properties and Interaction with Dimerization Initiation Site of HIV-1,
Nucleosides and Nucleotides, 18:6-7, 1423-1424, DOI: 10.1080/07328319908044740

To link to this article:  http://dx.doi.org/10.1080/07328319908044740

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information (the
“Content”) contained in the publications on our platform. However, Taylor & Francis,
our agents, and our licensors make no representations or warranties whatsoever as to
the accuracy, completeness, or suitability for any purpose of the Content. Any opinions
and views expressed in this publication are the opinions and views of the authors,
and are not the views of or endorsed by Taylor & Francis. The accuracy of the Content
should not be relied upon and should be independently verified with primary sources
of information. Taylor and Francis shall not be liable for any losses, actions, claims,
proceedings, demands, costs, expenses, damages, and other liabilities whatsoever or
howsoever caused arising directly or indirectly in connection with, in relation to or arising
out of the use of the Content.

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

http://www.tandfonline.com/loi/lncn19
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/07328319908044740
http://dx.doi.org/10.1080/07328319908044740


Conditions of access and use can be found at http://www.tandfonline.com/page/terms-
and-conditions

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
N

ew
ca

st
le

, A
us

tr
al

ia
] 

at
 1

1:
13

 2
8 

D
ec

em
be

r 
20

14
 

http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


NUCLEOSIDES & NUCLEOTIDES, 18(6&7), 1423-1424 ( 1  999) 

4'-THIO-RNA : SYNTHESIS, BASE PAIRING PROPERTIES AND 
INTERACTION WITH DIMERIZATION INITIATION SITE OF HIV-1 

David Dukhan', Florence De Valette2, Roland Marquet ', Bernard Ehresmann', Chantal 
Ehresmann', FranCois Morvan', Jean-Louis Barascut' and Jean-Louis I m b a ~ h * ~  

Institut de Biologie Moleculaire et Cellulaire, 15 rue Rene Descartes 67084 Strasbourg 
Laboratoire de Chimie Bio-organique, E. Bataillon, 34095 Montpellier France 
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ABSTRACT: in the present paper, we describe the synthesis of a modified 9-mer 
oligonucleotide, 4'-S-r(UGUGCACCU) containing for the first time 4'-thio-guanosine 
units. This modified 9-mer was found to inhibit in vitra genomic RNA dimerization as well 
as the wild type RNA. 

Antisense oligonucleotides constitute a promising class of antiviral drugs that offer a 

new and highly selective chemotherapeutic strategy to treat human diseases. To be 

successful, antisense therapeutics have to fulfill some criteria including nuclease resistance 

and affinity. We have showed that 4'-thio-~-D-oligoribonucleotides 

(4'-S-RNA) containing three of the four bases such as U, C and A exhibit very good 

nuclease resistance in comparison with wild-type RNA and bind more tightly to its 

complementary RNA strand than to its complementary DNA strand'. 
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To explore hrther the biological applications of 4’-S-RNA series, we report the 

synthesis of 4’-S-r(UGUGCACCU) complementary to the loop of the HIV-I Mal 

Dimerization Initiation Site (DIS) (Scheme). RNA dimerization is an ubiquitous property of 

retroviruses and is required for recombination. Furthermore, the DIS is involved in 

encapsidation and proviral DNA synthesis. Thus, the DIS represents a promising target for 

antiviral agent$. 

We found that 5-0-acetyl-2,3-O-isopropylidene-4-thio-D-ribo~ranose is the best 

candidate for nucleosidic condensations on account of its anomer orientation. This sugar 

was obtained in large quantities starting from D-gulono-1 ,Clactone. Using Vorbriiggen 

condensation methods, the four 4’-thio-ribonucleosides (U, N4-bz-C, 

N6-bz-A, N2-Ac-G) were obtained. Each nucleoside was converted into its 

phosphoramidite derivatives for solid phase synthesis. Then, the 9-mer 4’-S- 

r(UGUGCACCU) was automatically synthesized, purified by HPLC and characterized by 

MALDI-TOF mass spectrometry. 

Unlike the unmodified RNA 9-mer, this 4’-thio-RNA oligonucleotide was able to 

form a stable duplex by a self-association phenomenon (six bases in row), suggesting that 

Watson-Crick interactions are stabilized by the S+O substitution. We studied the ability of 

this modified series targeted against the DIS to interfere a pre-formed viral RNA dimer. The 

4’-thio-RNA was found to inhibit in vitro genomic RNA dimerization as the natural 9-mer, 

provided that the self-association was disrupted by a treatment involving heating and rapid 

cooling, before addition to the genomic RNA dimer. All these data indicate that 4’S-RNA 

can be considered as good candidates in antisens approach. 
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