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Abstract

Aptamers are single-stranded nucleic acids having molecular recognition properties similar to antibodies,
and isolated by in vitro selection and amplification process, SELEX. This nucleic acid aptamer is well-
known with its stable feature, quick and easy developement, cost-effective production in vitro, and so on.
To find a most effective atpamer screening method has always been a goal, especially for obtaining a pair
of aptamers binding at different sites of a single target. This talk will start with how the aptamers are
innovatively screened, for the first time in the world, by using a new nano-material, graphene, without
the immobilization of targets. A few of successful examples using immobilization-free screening of
aptamers will be presented, including a few aptamer duo cases, inevitable for being applied in a stripe-
type platform, which could be a reliable platform for commercialization eventually. In addition, some
examples obtained from the interactions among aptamers, nanoparticles, and targets will be shown for a
single or flexible aptamers with their successful implementation to the aptasensors. Once the aptamers
are successfully screened out, the aptamers can be further engineered, by truncation. In this talk, it will
be presented how the aptamer candidates are analyzed and heuristically engineered for developing the
world shortest aptamer, octamer, with highly enhanced affinity. This sequence-based engineering of
aptamers has resulted in a very successful ultrasensitive biosensing, especially for the detection of
antibiotics, which would not be reached without engineering of aptamers. In addition, the benefits of
using nano-sized materials for biosensing and other biotechnological applications will be presented with
scientifically proven clear examples of different organic-inorganic hybrid forms of nanomaterials and
aptamers.
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