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Fig.1 Chemical structures of 5-(1-pentynyl)-2’-deoxyuridine(A) and the interaction between

Tla (nM)

radiolabelled aptamers and thrombin evaluated by itrocellulose filter binding(B)™"
Copyright 1994, Oxford University Press.
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Fig.2 Chemical structures of modified deoxycytidine(Mod-

ft E"J@Z@Z{ﬁﬁﬂ‘ﬁ b, XAl RE X dC) and modified deoxyuridine(Mod-dU) bearing a
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HA B RIS . R, group: Modifications on dC; R, group: modifications on dU.
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Fig. 3 GACTZP artificial genetic system(A)"", schematic diagram of molecular design of aptamers
containing P-Z pairs and the conformational regulation of integrin a381(B)"

(A) Left column: matched C-G, P-Z, and T-A pairs. Green parts: electron density presented to the minor groove. Right

column: the screening process by the six-letter artificial genetic system. (A) Copyright 2011, American Chemical Society;

(B) Copyright 2019, Wiley-VCH.

Heix — o), ChenZ T &% T Taq DNA AR SFM4-3 (Stoffel fragment mutant 4-3) , ‘& S&—F ]
T DNAFIRNA 4 08 8 TR R G . B 5515 T Taq RS WSS S AE ER AL , 1] Wt AT IR Ji s 1 AR DA
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Table 1 Modified substrates of SFM4-3 polymerase

Type of accepted modification Functional aptamers were screened using modified nucleic acid library Ref.
2'-OMe Human neutrophil elastase(HNE) aptamer (36, 39]
2'-Fluoro Human neutrophil elastase (HNE) aptamer [37, 38, 41]
2'-Azido Blood coagulation protein factor IX aptamer, neutrophil elastase(HNE) aptamer [40]
2'-Chloro, 2'-amino/arabinose sugars ~—— [38]

122 ##PCR BRI HIRGBRNA AL S PCRIRE D REACBRIE AT 1L , 1 nT AR 5
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IEIJT‘??%E’J{‘ZE TS FBR S B934 . X RO AR B4 PCR.
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PREGAE R, Ds BB BEGK L B RS AR DU SR AR BRI A 5 B bR 2 g /K 23 s TR A AH AR L Bm
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(A) ®B) Bercode_ Natural base : ;
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N N—H="" 5 S GGA Cr — S — m—AGTCTC j—
(/ AN [GAcACT GTGTC
N—/ :<N’ L o —— @ i
W, NT ¥
\ 5
A-T GTcACT ©

Protein binding & separation PCR amplification
Natural dNTPs, dDsTP, dPxTP

©
H . X \Ds-strand separation
' In vitro selection
N

N S, 3 %:@’%‘:@%

| Replacement PCR
G-C OH without dDSTP, dPXTP
but with dPa'TP

Deep sequencing

o (GAGACTI—-/T o

AGTCTC
@ @

Determination of Ds positions
from the bar-codes
A

5 N GA GA CTmm— s — s m—A GTCTC [ id
09 ©

@

Fig.4 Chemical structures of base pairs in DNA libraries containing hydrophobic Ds bases(A)*' and
scheme of the SELEX procedure using DNA libraries with five different bases(B)*"
(A) Copyright 2019, American Chemical Society; (B) Copyright 2017, American Chemical Society.
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PLHIR XA A& 75 7% GPC3 R 1, DR il BEXH & FTR 7 = Ae— VR . DL o 3R, RRiE IR
FITREAL AT DL E B IR IE R I S5 NI BE , G5 AZ IR IE (R 5 ¥R 70 T (Rl &5 G5 . IR, FIAS)
REALAZ IR AE (A AT LA S5 E ) RSN A= b s )
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Retain binders ‘ Discard binders

Fig. 5 Schemeo of “positive/negative” SELEX strategy
Positive selection: human pancreatic ductal adenocarcinoma cell line MiaPaCa-2; negative selection: human pancreatic ductal

epithelial cell line HPDE-E6E7.
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Fig. 6 The structure diagram of 2’-deoxynucleosides and AS1411(A), photographs of the dissected
tumors after treated with AS1411 or functionalized AS1411(B) and average tumor volume
after treated with AS1411 or functionalized AS1411(C)""
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Table 2 Sequences of AS1411 and 2’ -dI modified AS1411s

Aptamer Sequence(5'-3") Aptamer Sequence(5'-3")
AS1411 got ggt got ggt tet got ggt got og FAN-1324dl got ggt got gt dlgt ggt got ggdl gg
FAN-1224d1 ggt gat got gadl tgt got gt gedl gg FAN-1524dl gat got gt get tadl ggt gt gedl gg

Table 3 Binding parameters for the affinity of D-/L-isoT(T,/T,) and/or 2’ -dI modified AS1411 for nucleolin

Aptamer Kn/( nmol - L") Aptamer Kn/( nmol -1 )
AS1411 148.0 FCL-1(6,/12,) 9.56
12, 31.9 FCL-11(6,/12,/24 ) 4.7
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PRI AR AT B T BT R S M A 2 YD RE . Tk, BEARH N T8 st R SR SELEX U5k, IRt
it A5 2 B S RE AL RS PR L T AR W B2 S5 2. A S A 2 1 I REAAZ IR R A i 8 75 v
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Selection of Functionalized Aptamers and
Their Applications in Molecular Recognition’

JI Cailing, CHENG Xing, TAN Jie’, YUAN Quan
(Institute of Chemical Biology and Nanomedicine , College of Chemistry and Chemical Engineering ,
State Key Laboratory of Chemo/Biosensing and Chemometrics , Hunan University, Changsha 410082, China)

Abstract Aptamers are single-stranded oligonucleotides selected from oligonucleotide libraries. Due to their
specific molecular binding ability, aptamers have been employed as molecular recognition tools and have been
widely used in biomedicine. The finite chemical composition of natural nucleic acid libraries limits the
structure and function of aptamers, thus restricting the applications of aptamers in molecular recognition.
Functionalized aptamers introduce specific chemical functional groups to endow nucleic acid sequences with
rich spatial conformation and new properties, enhancing their molecular recognition capabilities. However,
functionalized nucleic acids are difficult to be compatible with nucleic acid amplification methods, making it
difficult for traditional selection protocols to screen functionalized nucleic acids. Therefore, optimizing the
selection strategies is essential to obtain functionalized aptamers with excellent performance. This review
summarizes the selection methods of functionalized aptamers, and introduces the application of functionalized
aptamers as molecular recognition tools in the field of biomedicine.
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