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Computer-aided aptamers screening technologies: a review
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Abstract: The computer information technology that has penetrated into every aspect of our lives, can
not only assist the screening of drugs, but also simulate the effect of drugs. At present, computer-aided
technologies have been used to screen aptamers, which play an important role in improving the

screening efficiency and screening high affinity binding aptamers. This review summarized the
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screening methods of aptamers through computer-aided sequence evaluation, structural analysis and

molecular docking.
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aptamer; exponentially enriched ligand system evolution; computer-aided screening;

sequence evaluation; structural analysis; molecular docking
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Figure 1

Secondary and tertiary structures of stem-loop, hairpin, pseudoknot and G-quadruplex. (A-D) The

secondary structures of stem-loop, pseudoknot, hairpin, and G-quadruplex. (E-H) The tertiary structures of
stem-loop (PDB ID: 2L5Z), pseudoknot (PDB ID: 1RNK), hairpin (PDB ID: 1JWC), and G-quadruplex (PDB ID:

2M4P).
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Table 1 Computer-aided aptamer screening methods and related program

Type Program Access Description References
Sequence QGRS Mapper http://bioinformatics.ramapo. Generates information on composition and [12]
evaluation edu/QGRS/ distribution of putative quadruplex forming g-rich
sequences (qgrs) in nucleotide sequences
MPBind http://www.morgridge.net/ A meta-motif based statistical framework and [18]
MPBind.html pipeline to predict selex derived binding aptamers
FASTAptamer https://burkelab.missouri.edu/ Counting, normalizing, ranking and sorting the [19]
fastaptamer.html abundance of each unique sequence in a population,

comparing sequence distributions for two populations,
clustering sequences into sequence families based on
levenshtein edit distance, calculating fold-enrichment
for all of the sequences present across populations, and
searching degenerately for nucleotide sequence motifs
AptaCluster https://www.ncbi.nlm.nih.gov/ Allows for an efficient clustering of whole ht-selex  [20]
CBBresearch/Przytycka/index.cgi# aptamer pools

Structural AptaTRACE https://www.ncbi.nlm.nih.gov/ A novel approach for the identification of sequence- [24]
analysis CBBresearch/Przytycka/index.cgi# structure binding motifs in ht-selex derived aptamers
APTANI http://aptani.unimore.it/ Predict specific secondary structures in each selection [25]

round and to rank aptamers by motifs embedded in
their predicted structures

RaptRanker https://github.com/hmdlab/ A software for RNA aptamer selection from ht-selex [26]
RaptRanker experiment data based on local sequence and structure
information
Molecular Hex http://hex.loria.fr/ An interactive protein docking and molecular [28]
docking superposition program
ZDOCK https://zdock.umassmed.edu/ A protein docking program searches all possible [29]

binding modes in the translational and rotational space
between the two proteins and evaluates each pose
using an energy-based scoring function. It combines
gramm for global macromolecular docking, scoring
with a statistical potential, clustering of best-scored
structures, and local refinement

NPDOCK http://genesilico.pl/NPDock/ A web server for modeling of RNA-protein and [30]
DNA-protein complex structures
AutoDock http://autodock.scripps.edu/ Designed to predict how small molecules bindtoa  [31]

receptor of known 3D structure, to perform the
docking of the ligand to a set of grids describing the
target protein and pre-calculates these grids

AutoDock Vina http://vina.scripps.edu/ An open-source program for doing molecular docking, [32]
improving the average accuracy of the binding mode
predictions compared to autodock
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