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~ Separation and Application of DNA Aptamer
for Detection of Morphine
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Abstract

Introduction: With regard to the chara-
cteristics of single-stranded oligonucle-
otides, including their potential for implem-
ental use in order to detect some key molec-
ules, it was determined to gain experience
in obtaining single-stranded DNA (ssDNA)
having affinity for binding to morphine
molecules.

Materials, methods & Findings: An oligo-

nucleotide library was prepared, consisting
of an 80-nucleotide sequence with fixed
length flanked by constant 5’ and 3’ ends, a
19-nucleotide sequence from 3’-end, a 21-
nucleotide sequence from 5’-end that serve
as primer, and a 40-nucleotide random seg-
uence in the middle. Four types of nucleic
acid and the 40-nucleotide sequence are
mathematically equaled with 1015 DNA
chains known as oligonucleotide pool. Af-
ter amplification by PCR, the aptamers we-
re exposed to the matrix-bound morphine
molecules. After rinsing with a buffer and
eliminating the chains, not bound to mor-
phine molecule, they were separated using
washing buffer, having potential to separate

Accepted: 9 Feb. 2013)

DNA chains from the target molecule. This
act was repeated 15 times. Lastly, those
primers were used in which one fluorescein
molecule was placed at its 5-end and flow
cytometry results proved the efficiency of
the chain in detection of target molecule
(morphine).

Discussion & Conclusion: Morphine mol-
ecule was chosen due to its social and
commercial importance for governments.
For this reason, the separation of this nucl-
eotide segment (oligonucleotide) was desi-
gned by applying the experience of other
researchers and some segments were event-
ually obtained, which can be utilized inst-
ead of monoclonal antibodies in detecting
morphine in rapid kits after detection of
sequences. Therefore, we enter to nanobi-
ology and we will achieve applying olig-
onucleotides in treatment, drug delivery
into the target molecule, follow up the
effect of the drug on cells, and finally help
imaging.

Keywords: aptamer, morphine, SELEX
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