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Aptamers : RNA or DNA oligonucleotides able to bind specifically and
with high affinity to a target molecule

Aptamer

Systematic Evolution of Ligands by Exponential Enrichment: RNA Ligands
to Bacteriophage T4 DNA Polymerase

The term Aptamer comes from the
Greek voice haptein - to bind to
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variety of organic dyes have been isolated from a population

of random sequence RNA molecules. Roughly one in :I.l:l'm random
sequence RNA molecules folds in such a way as to create a specific
binding site for small ligands. Larry Gold
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Aptamer’s targets

Tons

Nucleotides
Aminoacids
Organic compounds
Peptides

Proteins

Nucleic Acids
Virus

Cell organelles
Eukaryotic cells...
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Aptamers selection scheme SELEX
(Systematic Evolution of Ligands by EXponential enrichment)
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Sistematic Evolution of Ligands by Exponential enrichment (SELEX)
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Viral RNA genomes

Picornavirus

Flavivirus

RNA-RNA interactions

5’-3’ UAR interactions

5’-3’ CS interactions
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Cellular and cellular

viral tRNA
proteins

Fig. 4. HIV-1 particle obtained by conventional ultrathin sectioning,
The projections on the virions are barely visible. Scale bar indicates

100 nm (Goto et al., 1994).
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®x 23 HIV22  COOAAULCAACACCACUAUUCUUSESNNECARGOAS ) CCACLCAICUCAUAC UACGAGE DOGAD %Il x 17
= 6 HIV2ZE GGERAUUCAAGUAC FuacavceuaccArU G EUGAICUGAUACUACGAGIUCGA: XI21  x 7
GEEAAUUCAACUACEENINECACUACAUCGUAGUAL UG UCANC UGAURCUACGAGCUCGAC X123 x 3
®x 2 XVl GGG&HEUC‘A&C&MUGGG@CMUGEC'.I:SALIP.EL'ACGAEL‘LICL%P.L‘ XI141 =x
XIV1Z  GEEAAUUCAACACCECUANDCUIEERNIEGAGOAA UGG AGLGAUC DEATACUAC GAGC U GAL
GEGARUUCALGAATACCACAUUCUEE ECHACA » ) GEAGUGALICUGAUACUACGAGE UCGAD ¥113
GEEAAUUCAACACCACUAUDCUUEEEGHARCAR FCaAGUERUC DEUACUACGAGCUCGAC XI1145
GEGAAUUCARGACACAACADCCUFERNNEGRACA - AUGEAGUGAUC UGAUACUACGAGC U GAL XI108
sGEAAUUC AR GUAC e GAGUACATCGURRCAL G ARG UGAUAC UACEAGC UCGAD RI10T
GEEARUUCEACHCCACURUDGUU BRI GARGUAR UGG EIEAC UGAUACUACGAGE T GAT XT125 —
HIVIZ  GGOAAUUCAACACCACUAUUGUUEESNEECAR GO CeAcU dRCUCHUAC UACGAGCUCEAC
KIVE GEGAAULC A AGUAC DN EC AR AC AU CACABOAL U G EABUGA 0 UG AUACT ACGAGCUCGAS
GGEEAAUUCALCACUACCUCECUEEN R AR C COAR I GEAGU CAUCUCAUACUACGAGC UCGAD X1101
P
Aptamer CEUUCGARRRACS  Poly-A Apical loop
GGEGERRD U R ACARCUACCAAUAGCREREIIEE CUA- £ UGG AGUEALC UEAUACU ACGAGECUCGAD X130 TAR
rGGAALDCARCCACCICCU AGUERRRC UG ACY A UGG ACUGAC UEADAC UACGAGC U GAD X170 TAR
EEGAAUICAATTACCUCCEEERCECT GaERGUGRDCUGEDACACGAGCUCERS HIG3 TAR
GEGAALUCAACARCACUUAUCGACUACCUGERENER I CGAGU GAUCUGAUACUACGAGCUDGAD XI15
HIVZS GGEARUDCALCACUACUCUACGECUCCARGOEEN ) corEUcAcuEADE vAcGAGCUCGAS
GLERAUDCAACARCACTACTGACACTGUA ORI G AU GAUCUGAUACUACGAGCUICEAD XT105
GEEAAUUCARARCRCCUCCUC =AUGGRGUGADNCUGAIACUACGRGCUCGAC KI142 | TAR
3 voshessldesas TAR Apical loop
HIV XIVAR cocRalUChrARccAcARCcadURARCEINaECcoal ceacldUCIEAlACIACEAGCICEAD
GEERAUUCAAGERCCACCACUTCEUCEREIBCCA - £ UGG AGUCRUC DEAD ACUACGAGC UC GAC XT134
GGGAAUDCARDCUGCUCCGE CCAAUGEAGUGAUCUGAUACUACGAGCUCGAL XI20
GEGAAUUCARCAR SUUCGCARGSNAGUAAUGSAGUGAICUGAUACUACGAGLUCGAD XT129 —
caeaAUlCAspeuacuacecacaocd IR CA e UEEUC DERDAC UACERGCUC GAL X1103
GGL%A.F-.LIL'L'MMMUAUG&E@U@AUGGEGUGHUEL'GHEAC‘UHCL%P.GCL‘EGEC XI15 —
GEEARDLIC A ACARCGACAUGGOINIBNERCE CCAR GG AGLIGALC UEALACUACGAGE UCGAT X13 |
5D Apical loop
XIV3T GLEARUICAACACTACCGACCEDCCACACCARCCARN I CEAGIGANCUSATACUACGAGCICGAD
GLEAAUDCAACACGAUAGEAACARCACARGARRACA N I CEACIGAUCUGAUACUACGAGCUCEAD X173 x 3
EGEAAULCARCACCAUACCARCARCACARGARECAN CEACUGAUCUGAUACUACGAGCUCGAL X165
ceehavldrracAcUACUACEEARCUECCUGRECA R GEACUERICUGANAC UACGAGCUCGAD XI117
GGEAAULRACURACGOCCUCCUGCIGCARGECC - AU GEAEIGA CUGAUACUACGAGCUCGAL XI110
XI1122
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RNA aptamers targeting the HIV-1 5’ UTR
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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
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< The RNA16(+) inhibits up to 85% HIV-1 viral

-3 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
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Anti HCV CRE RNA aptamers
inhibit the viral replication
up to 90% in a cellular
subgenomic replication
system
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Conclusions
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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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