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Abstract Aptamers are a new class of nucleic acid probes which are ssDNA/RNA molecules selected to
target a wide range of ions molecules and even cells through SELEX ( systematic evolution of ligands by
exponential enrichment) technique. This paper presents aptamers and traditional selection approaches; summarizes
recent efforts in developing new aptamer selection strategies; reviews new approaches for biomedical analysis
disease biomarker discovery and target therapy. Finally the potential of aptamers in biomedicine is also discussed.

Key words aptamers; SELEX; molecular diagnosis; target therapy; biomedicine

3 Aptamers for biomedical applications
Contents ‘ ,
3.1 Detection of ions and small molecules
1 Introduction 3.2 Biomolecules monitoring
2 Aptamers generated from SELEX 3.3 Analysis of tumor cells
2.1 Classical selection method 3.4 Discovery of biomarkers
2.2 Improved separation approaches in SELEX 4 Aptamer-based target therapies
2.3 SELEX with modified nucleotides 5 Conclusion and prospects
22009 11 ()
* (973) (No.2010CB732400) (No.2008J0107)

* * Corresponding author e-mail-cyyang@ xmu. edu. cn; jieliu28@ hotmail. com



8 *1519-

1
(aptamer N
2 SELEX
) DNA/RNA
2.1
o L. Gold . SELEX
Szostak (2009 )
. 1990  Gold ! (10" —10" )
T4 DNA o
RNA SELEX ( systematic N
evolution of ligands by exponential enrichment
) Szostak : » SELEX
RNA PCR
(nucleic acid aptamers) o
“aptus” ( ) “meros” o 1 SELEX 5 (1)

(1015_1018)

;(2)

. . ;(3)

G- 4) PCR

1(1) . @ &

ATP. . N N :(5)
N 0 1
0 SELEX 0
. (2) .
(KD nM
pM . (3) .
v & clone and f
N 4 DNA libraryg !‘-iequ:mr‘.ing lf“ e
_retound g
3 . (4) R . incubate with target i ‘m_ : L
'_\ @® u‘mlc‘:hau pool ‘pCR

1 k I. SELEX B8 ® unbound DNA

. - (5) ¥ L _
oo
5 . wash and then elute
! ° (6) S g‘ "t. counter selection
. “ b
W

mbound DNA_ - jncubate with
& — negative targel _—~

. (7) N N

1 SELEX :
Fig.1 In vitro selection of target-specific aptamers using

SELEX technology °



*1520-

22

1 76

Table 1 Literature reported DNA aptamer targets °

analyte type example and ref

metal ions K(I)® Hg(I) 7 Pb(I) *° U0,(OH) "™ cCuCll) "™ Zn(Il) "

organic dyes reactive green 19 '* sulforhodamine B '°

amino acids L-arginine '*  LAyrosinamide "7 Lcitrulline '®  L-valine ' L-histidine %

nucleotides and derivatives ATP (or adenosine AMP) ?'  xanthine 2  cAMP *

RNA TAR-RNA **  yeast phenylalanine tRNA *  E. coli 55 RNA %

biological cofactors N-methylmesoporphyrin IX (NMM) or hemin 2 cyanocobalamin 2 riboflavin ¥ FMN * S-adenosyl
methionine > S-adenosyl homocysteine **  biotin **

small organic molecules cocaine ** cholic  acid ** aspartame *° R-thalidomide ¥’ 17 B-estradiol 38 ethanolamine *
theophylline **  malachite green * ricin toxin ** 4 4'-methylenedianiline **  dopamine **

oligosaccharides cellobiose **  sialyllactose *®  sialyl Lewis X *7  chitin *  sephadex *

peptides vasopressin °  RGD ' neuropeptide Y *

toxins ricin ¥ abrin toxin *

enzymes human thrombin **  neutrophil elastase > taq DNA polymerase *®* HIVA RNase H ¥ protein kinase C—

5 °® HIVA reverse transcriptase >

growth factors platelet-derived growth factor B—chain human basic fibroblast growth factor ®'

transcription factors NF«B ¢

antibodies human Igk ©  kanamycin A *  streptomycin ®  chloramphenicol ®©  neomycin ¢

viral proteins or components influenza virus surface glycoproteins ®®  HIV MN envelope glycoprotein ®

cells and bacteria anthrax spores "°  YPEN- endothelial "' PC12 cells 7 Jurkat T leukemia cells > CCRF-CEM leukemia

cells *  small-cell lung cancer (SCLC) cells ™ B-cell tumor cells
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