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SELEX

Systematic Evolution of Ligands by
EXponential enrichment.

Aptamer

The term Aptamer comes from the 
Greek voice haptein – to bind to 

MACUGEN®

Active moleule is Pegaptanib (a pegylated anti-
VEGF RNA aptamer)

Indicated for the treatment of the Wet age-
related macular degeneration

Aprobed by the FDA 
(Decembre 2004)

Aptamers : RNA or DNA oligonucleotides able to bind specifically and 
with high affinity to a target molecule
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Ions
Nucleotides
Aminoacids
Organic compounds
Peptides
Proteins
Nucleic Acids
Virus
Cell organelles
Eukaryotic cells…
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Aptamer’s targets
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Aptamer’s targets



Sistematic Evolution of Ligands by Exponential enrichment (SELEX)
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Aptamers



11

Binding
temperature

switch
25ºC → 37ºC

Target:Aptamer 
ratio switch

1:1 → 1:1000

62%

17%

33%

13%

Progression of the
selection process

11



12

Aptamer

HIV

TAR PBS SD

TAR PBS SD

TAR PBS SD
TAR PBS SD

-

-
-

TAR PBS SD



13

13

RNA aptamers targeting the HIV-1 5’ UTR

Structural analysis of isolated aptamers revealed a highly conserved 16 nt long consensus 
structural RNA domain. 
RNA16(+) is an in silico designed minimal RNA aptamer consists in a 4 bp helical region 
closed by an 8 nt-long closing loop. Nucleotide sequence of the loop is complementary to 
the HIV-1 PolyA domain.
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Anti HIV-1 5’UTR Aptamers

RNA16(+)

3’

PolyA

The RNA16(+) inhibits up to 85% HIV-1 viral 
particles production in a cell culture assay 

The RNA16(+) is the smallest aptamer  molecule 
ever described
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Aptamers targeting the HCV CRE

Anti HCV CRE RNA aptamers
inhibit the viral replication 
up to 90% in a cellular 
subgenomic replication 
system
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Conclusions

• Aptamers offer a potential means for the development of efficient therapeutic 
drugs.

• Viral RNA genomes have been postulated as excellent candidates to be targeted by 
RNA aptamers. 

• Viral RNA genomes contains highly conserved structural domains that are essential 
for the completion of the viral cycle. Interfering with the activity of these essential 
domains, by competing the interactions they are involved in or by modifying their 
structure, offers an excellent scenario for fighting infections caused by RNA viruses.

• RNA Aptamers targeting specific functional RNA domains are efficient antiviral 
agents.  
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