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Properties of Aptamers

� Aptamers are
antibodies

nucleic acids with properties of

� simple in vitro process called SELEXGenerated by

� High affinity and specificity� High affinity and specificity

� Small in size and fold in 3 –D structure (e.g RNA
aptamers)

� Resistant to nucleases and chemically stable
Joubert et al ., 2010

� Low toxicity and non(immunogenic



Applications of aptamers

Marro et al ., 2005 Rotherham et al ., 2012

Rusconi et al ., 2004

Green et al ., 2001

Appl. Microbiol. Biotechnol., 2005, Nov 11, 1-8



Anti-gp120 aptamers as HIV-1 entry inhibitors

Apt 2Apt 1

Apt 2 bind recombinant gp120Apt 1 bind gp120 trimer

Apt = aptamer
Khati et al ., 2003; Cohen et al., 2008



HIV-1 entry and inhibitors
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Outline of the study

1. Evaluate efficacy of anti-gp120
aptamer

subtype C

agains
t

HIV-
1

2. Test
toxicitytoxicity

3. Map “aptatope’s ”
on

HIV-1
gp120
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t

synergy with other entry
inhibitors



Aptamers
C

inhibit entry of HIV-1 subtype

Env pseudoviruses

�

�

�

50 nM = No inhibition
NT = Not titred

* viruses using CXCR4 coreceptor

Aptamer IC50

Env clone Stages of disease Geographic location Apt 1 Apt 2

CAP45.2.00.G3 Acute/early S.Africa 2.6 0.3

ZM233M.PB6 Acute/early Zambia 4.9 0.1

ZM249M.PL1 Acute/early Zambia >50 0.6

ZM53M.PB12 Acute/early Zambia 20.1 0.8

ZM109F.PB4 Acute/early Zambia 14.1 >50

ZM197M.PB7 Acute/early Zambia 19.2 0.4

CAP210.200.E8 Acute/early S.Africa 2.2 0.1

ZM135M.PL10a Acute/early Zambia 2.8 NT

ZM214M.PL5 Acute/early Zambia 17.6 0.2

DU172.17 Acute/early S.Africa 12.1 0.6

DU156.12 Acute/early S.Africa 3.3 0.6

DU422.1 Acute/early S.Africa >50 0.3

CAP08.2.00.F6 Acute/early S.Africa 1.2 1

� Apt 1 = inhibited 84 % viruses
� Mean IC50 6.6 ± 8.1 nM

� Apt 2 = inhibited 79 % viruses
� Mean IC50 0.4 ± 0.3 nM

CAP08.2.00.F6 Acute/early S.Africa 1.2 1

CAP61.2.00.F10 Acute/early S.Africa 0.3 0.4

CAP63.2.00.A9J Acute/early S.Africa 1.7 0.1

CAP84.2.00.32J Acute/early S.Africa 29.1 >50

CAP85.2.00.09J Acute/early S.Africa 16.1 0.1

CAP239.2.00.G3J Acute/early S.Africa 7.1 0.2

RP1.12* Acute/early S.Africa 4.7 0.6

RP4.3 Acute/early S.Africa >50 0.5

COT6.15 Chronic S.Africa 0.9 >50

COT9.6 Chronic S.Africa 6.1 >50

DU151.2 Acute/early S.Africa >50 >50

DU123.6 Acute/early S.Africa >50 >50

Conc Acute/early S.Africa 5 0.1

CAP288.2.00.5 Acute/early S.Africa 9.5 0.3

CAP206.2.00.E8 Acute/early S.Africa 3.8 0.7

CAP244.2.00.D3 Acute/early S.Africa 2.3 0.4

RP6.6 Acute/early S.Africa 3.7 0.4

CAP88.2.00.B6J Acute/early S.Africa 1.6 1

IN8362.25 Acute/early India 18.2 NT

IN0013095.211 Acute/early India 0.2 NT

% viruses 

neutralized 84% 79%

Mean IC50 (nM) 6.6 ± 8.1 0.4 ± 0.3



Aptamers inhibit entry of
PBMC

HIV-1 subtype C

Virus control
Apt 2

Aptamer[nM] Aptamer][nM]

Mean IC80 in PMBC = 80 ± 11.8 nM

Aptamer[nM] Aptamer [nM]
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Aptamers exhibit no cytotoxicity

TZM-bl

MTS based-assay
PBMC
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Aptamers interact with conserved

residues on gp120

Aptamers bind to amino acids within the coreceptor (CoRbs) CCR5 binding site

Mufhandu, H et al., J. Virol. (2012,)86(9), pp. 4989



Synergy of aptamers with
inhibitors

HIV-1 entry
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Summary

� Anti-
gp120

RN
A

aptamer
s

are
efficacious

agains
t

HIV-
1subtype C isolates ( concentration in

nanomolar)

� They interact with conserved residues on gp120, delay virus
resistance

� Not toxic in different cell types

� Synergy with other entry inhibitors, combination therapy with
other drugs

� Anti-gp120 aptamers can be developed as entry  inhibitor
drugs
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Let Us Meet AgainLet Us Meet AgainLet Us Meet AgainLet Us Meet Again

We welcome you all to our future We welcome you all to our future 
conferences of OMICS Group conferences of OMICS Group 

International  International  

Please Visit:Please Visit:

www.omicsgroup.comwww.omicsgroup.com

www.conferenceseries.comwww.conferenceseries.com

http://pathology.conferenceseries.com/http://pathology.conferenceseries.com/


