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The Design of Aptamer Candidate Pool Guided by Molecular Simulation
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Abstract

SELEX ( systematic evolution of ligands by exponential enrichment). However, the number of reported

Aptamers are functional single-stranded oligonucleotides selected from random libraries by

aptamers with high affinity and specificity so far is still less than satisfactory because of library selection,
washing times, separation efficiency, ion, pH value of buffer and so on. As the fundamental of SELEX
process, the initial library is the primary source for screening SELEX. Properly design of initial library is
directly related to the outcome and efficiency of the selection. A variety of structural simulation can be
generated for aptamer library and relevant analysis tools can be developed by molecular simulation. This
paper summaries the present methods of using molecular simulation to guide the design of aptamer initial
library, hoping to provide clues for improving the success rate of aptamer screening from the initial

source.
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(A) 5" GTGACGCGACTAGTTACGGA™H26™

“HI6TTTCATTCAGTTIGGCGCCTCCTATAGTGAGTCGTATTACAT 3

(B) 5" GTGACGCGACTAGTTACGGA H64 TTCATTCAGTTIGGCGCCTCCTATAGTGAGTCGTATTACAT 3/
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Fig.1 The library designed by embedded method

(A) The library of GTP designed by embedded method. (B) Random

library of GTP. (C) The sequence of the randomized three-way junctions ( TWJs) pool of 3, 4-methylenedioxypyrovalerone

(MDPV)
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(A) RFPoolA

5'-GGAAGAGATGGCGACGCTACTCCCATCNGGTACCGTN4ACGGTATT

N2GACGCNS5GCGTCN3ACACN4GTGTGGATCAGCTGATCCTGATGG-3'

(B) GFPooll

5'-ATACCAGCTTATTCAATTGCN4GCAATTN3GTCNGGACN4GTTCNG

ACN2TCGGCGN3CGCCGANCTATCTNSAGATAGTAAGTGCAATCT-3'
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Fig.2 The sequences and secondary structure of library designed by directional evolve method
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(A) The sequence of

RFPoolA designed by Random Filtering method. (B) The sequence of GFPooll designed by Genetic Filtering method. (C) The
secondary structure of RFPoolA predicted by Mfold. (D) The secondary structure of GFPooll predicted by Mfold
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(A)R*Y* library (R¥Y*)N4R*Y*)sNs(R*Y*)sNyR* Y*)sN3(R¥Y*)4
R¥*=45:5:45:5 A/C/G/T ; Y*=5:45:5:45 A/C/G/T

(B)RY library (RY)4N4y(RY)sN3(RY)sNy(RY)sN3(RY)4

R=50:0:50:0 A/C/G/T ; Y=0:50:0:50 A/C/G/T

Fig.3 The sequences of RY library and R * Y * library
designed by patterned method
R *Y * library, the R * and Y * are the compound of
purines and pyrimidines, and N means random bases (N =
A, C,G, U). (B) The sequence of RY library. R:
purines; Y: pyrimidines

(A) The sequence of
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PT1: RYRY-Ne-(RY)s-Ns-(RY)s-Ne-(RY)s-Ns-RYRY

PT2: RRYY-N:-RRYY-N:-RRYY-N:-RRYY-N:-RRYY-N:-RRYY

PT3: RRYY-N:-RRRYYY-N:-RRRYYY-N:-RRRYYY-N:-RRYY
PT4: RRYY-N:-(RY)s-Ni-(RY)s-Ne-(RY):-Na-RRYY

Fig.4 The sequences of pool PT1, PT2, PT3 and PT4
In the library, the purines ( A, G) instead of R, the
pyrimidines (U, C) replaced by Y and N means random bases
(N=A, C, G, U)
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Target structure Mixing matrix
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Nucleotide vials Sequence pool
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Fig.5 The process of Mixing Matrix method combined with Graph Theory Analysis (A) Propose pools with both
random and biased sequence mutations around a specific sequence. ( B) Introduction to the Mixing Matrix. (C) The elements
specify mixing (or “contamination” or “doped”) in four vials (A, C, G, and U). (D) Apply mixing matrices to starting
sequences lead to designed sequence pools
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