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Abstract
The systematic evolution of ligands by exponential enrichment (SELEX) is an in vitro
technique to select aptamers from an initial random pool of oligonucleotides and oligomers
library, which are single-stranded oligonucleotides that use distinct tertiary structures to bind
to certain target with high affinity and specificity. The selectable targets become wider and
wider in range, from a single molecule to intact cells and pathogenic bacterium since
1990．The Cell-SELEX has a unique advantage that it does not need a prior knowledge of
target molecules composition of the cell surface. On the basis of the fact that aptamers can be
generated for biomarker discovery. Thus it brings new ideas and strategies to the drug
screening, clinical diagnosis, disease treatment and the basic medical research．
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Introduction

In the early 1990s, with the depth of studies
on the nucleic acid binding protein, Gold [1]
and Ellington [2] inspired by combinatorial
chemistry, phage antibody libraries, and
random peptide library to construct a new
type of in vitro screening technology,
namely systematic evolution of ligands by
exponential enrichment (SELEX), oligonu-
cleotides screened by the technique is called
aptamer. Since the first successful use of this
technique selected organic dye molecules
and bacteriophage T4 DNA polymerase
specific aptamers, SELEX technology has
been in rapid development, screening of
target molecules from simple target
molecules such as metal ions, organic dyes,
nucleobase analogs, single protein extended
to intact animal cells, bacteria and other
certain targets [3-6]. Different interactions
are involved in aptamer binding to the target
molecules. The non-covalent interactions are
shape complementarity, hydrogen bonds,
electrostatic forces and hydrophobic forces.
Morris [7] has established and optimized
the complex target on the basis of classical
SELEX technologies in 1998. They used
erythrocyte membrane molecule as target to

obtain all the ligand family of erythrocyte
membrane through SELEX screening, and
parsed to obtain aptamers specifically recog-
nize every single component of erythrocyte
membrane.Then, some researchers have co-
nducted studies related to complex target
SELEX on the basis of the known target
molecules [8, 9]. Until 2003, a modified cell
subtractive SELEX technology was first
established; it is possible that under the
conditions of unknown target molecule, by
introducing a class of similar or homolo-
gous subtractive screening cells and, ultim-
ately, the technique could specifically recog-
nize two homologous cells oligonu- cleotide
ligand. Wang's team used this tech- nique
and successfully screened to identify spec-
ific differentiated PC12 cells without id-
entifying undifferentiated PC12 cells, single-
stranded DNA (ssDNA) aptamers, this is the
first time to discriminate between the target
cells and control cells international differen-
ces under the presence of an unknown mol-
ecule condition by successfully applying
subtractive cell SELEX screening technique,
as in intact cells as target specific aptamers
screening foundation [11].

Figure 1. Diagrammatic illustration of Cell-SELEX.
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Principles and processes of Cell-SELEX
technology

The basic principles and techniques for the
target cells of SELEX technology are similar
to conventional SELEX technology (Figure 1).
Firstly, using the existing molecular biology
techniques, a random oligonucleotide seque-
nce library is artificially constructed, the libr-
ary sequences at both ends are fixed, for
designing PCR primers, the 25 to 35 oligonu-
cleotides in the middle are randomly permu-
tated, libraries had oligonucleotides of up to
1014, covering almost all possible three-dime-
nsional conformation, which can act on alm-
ost all types of naturally occurring molecules.
Then, at a certain temperature, the library
incubated with intact cells are placed in a
common buffer. SELEX abatement strate-
gies may be employed [10], the target cells of
interest as the target molecule, and homogen-
eous cell line as a reduction target, via homol-
ogous cell library was subtracted, it is
possible to remove both the library to identify
the target cells and homologous aptamers
cells, thereby screening out only in combin-
ation with a target cellspecific aptamers.
Finally, the amplification and isolation of

aptamers are performed. The isolated
sequence is subjected to rigorous washing,
elution, PCR or RT-PCR amplific- ation to
generate a secondary library for the next
round of screening. PCR products were split
among double-stranded DNA into sin-
gle-stranded DNA, which is a key part of
SELEX technology [11], while the advant-
ages of easy-to-use beads were washed and
concentrated using enrichment methods for
school improvement SELEX technology to
improve the efficiency of the screening [12]
(Figure 2). Screening methods are mainly
nitrocellulose membrane filtration, affinity
chromatography, magnetic separation, high-
speed centrifugation, and capillary electrop-
horesis (CE-SELEX) method [13-15]. It was
reported that with the use of CE-SELEX, after
only four cycles of screening enrichment, one
can get the desired aptamer [16, 17]. The
process is gradually strengthening the select-
ion pressure to improve selection efficiency.
When the selection library is enrichment after
6 to 20 screening, the resulting aptamer
library is sent to cloned and sequenced. The
aptamers which have high affinity can be used
for further study of the target.

Figure 2.Bead sorting process.


