Abstract

Aptamers are single-stranded molecules of relatively short DNA or RNA (20-60 nucleotides) that bind to a variety
RIDUJHIV ZUK KLIK D QUN DQG VSHFLFUN $SIDPHWV DUH IUHTXHQIN\ UHIHUWHG IR DV 3V\QIKHILF DQILERGLHV ~ GHVSLIH WKH
IDFI IKDI IKH\ DUH VLPSIHU IR DFTXWH (HVV FRVIO\ IR PDQXIDFIXUH DQG PRUH YHUVDIWH #KDQ DQILERGLHV LQ VHYHUD) ZD\V

6LQFH IKHW LQFHSILRQ LQ $SIDPHUWV KDYH EHHQ KH VXEIHFH RI D VIHDG\ LQFUHDVH LQ SXEIFDILRQV 7KH IRFXV RI
IIKLV DFFRXQN ZDV RQ UHFHQII RULJLQD) UHVHDUFK SXEWLFDILRQV RU IKRVH SXEIVKHG EHIZHHQ $SU DQG WKH ILPH lIKLV
DFFRXQN ZDV ZUlIHQ LQ SHIHYDQFH UDQNLQJ RI DUILFIHV ZDV IRXQG E\ FRQGXFILQJ D *RRJIIH 6FKRIDU VHDUFK RI KLV

UHFHQI IHUDIXUH  7KHUH ZDV QR QHZ DSIDPHU VHIHFILRQ PHIKRGV LQFIXGHG SHSUHVHQIDILYH H[DPSIHV RI HDFK RI KH
QLQH FDIHJIRUHV RI DSSIFDILRQV DUH SURYIGHG /DVI EXIf QRINHDVI DQ RXIRRN LV SURYLGHG WKDW IRFXVHV RQ DSSILFDILRQ
SHUIRUPDQFH IDFIRUV VXFK DV 3IDVHU EHINHU DQG FKHDSHU™ DV IKH SUILPDU\ GULYHUV IRU XSFRPLQJ LQQRYDILRQV LQ DSIDPHU

DSSILFDILRQV
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Introduction Aptamers are typically de ned as relatively short
single-stranded DNA or RNA molecules with 20-60 nucleotides that
bind to a variety of targets with high a nity and speci city, such as
small molecules, peptides, proteins, cells, and tissues. Aptamers are
o en referred to as “synthetic antibodies”, but they are easier to obtain,
less expensive to produce, and more versatile than antibodies in a
number of ways.  ese characteristics have led to the idea that aptamers
could replace antibodies in many applications [1-3].

Incredibly, two labs—Tuerk and Gold and Ellington and Szostak-
published the conceptually similar achievement of selecting RNA
sequences that bind to speci ¢ target molecules independently in
1990, coining the term “Aptamers” two years later. Albeit to some
degree di erent specialized approaches were utilized, both began
with exceptionally complex combinations of engineered RNA having
“irregular succession” (A/G/C/U) locales. As of April 2020, there are
approximately 9100 citations in Google Scholar for the method that
was described by Tuerk and Gold, which was referred to as “systematic
evolution of ligands by exponential enrichment” (SELEX). In addition,
the alternative selection strategy described by Ellington and has had
a signi cant impact, as evidenced by the approximately 8400 citations
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