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A DNA polyaptamer system as a targeted antitumor drug delivery
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Abstract

rolling circle amplification and used for the construction of polyaptamer-doxorubicin system in the treatment of

A long chain structure of DNA ( polyaptamer) composed of multiple aptamer units was synthesized by

leukemia cells. It was found that the system was significantly more effective than monoaptamer in targeting and
killing leukemia cells as it provided 35-fold enhanced binding affinity and 10-fold greater drug loading via multi-
valent effects. Drug release and cell viability also proved that the conjugates could gain entrance into the cells and
rapidly release doxorubicin under the action of lysosome, leading to the tumoricidal effect.
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Table 1 DNA sequences used in this work (ltalic:aptamer domain)

F MR A2 W FG T o
1 # #

L1 #d&EiXA

Z 2 (Dox, 3£ [H Selleckchem 2\ ] ) ; S5
FH Rl A B 4 DNA Y% ) H 3£ [E Integrated DNA
Technologies /7], FURFFIZE 1. A APEIE AL
J35 0L ( CCRE-CEM ) 1A B 35 EL80 241} ( Ramos)
(30 ATCC 247 ; Phi29 5545 T4 DNA 76 36
F1 ANTP ( 2€ [ Thermo Scientific /3#] ) o
1.2 B

Synergy HT FiffR{% ( 2€ E BioTek 2] ) ; FV10i
LR BB ( H AR Olympus 22 w]) s LSRR X
AMAEAL(SEE BD 24 +]) o

DNA

Sequence

Monoaptamer

5'-ATC TAA CTG CTG CGC CGC CGG GAA AAT ACT GTA CGG TTA GAT TTT TTT TTT GCG

CGC TTT TTG CGC GCT TTT TTT TTT-3'

Aptamer circular template

5'-GCG CAG CAG TTA GAT AAA AAA AAA AGC GCG CAA AAA GCG CGC AAA AAA

AAA ATC TAA CCG TAC AGT ATT TTC CCG GCG-3'

Scramble circular template

5'-CAT CGG ACA TAG CTC AAA AAA AAA AGC GCG CAA AAA GCG CGC AAA AAA

AAA AGC CAC TTG ACG TAT TCG GAT AGT TGC-3’

Aptamer RCA primer
Scramble RCA primer

5'-AAC TGC TGC GCC GCC GGG AAA ATA-3'
5'-CTA TGT CCG ATG GCA ACT ATC CGA-3’

2 7Ok
2.1 RCA R E

RCA WyTEAN S50 0 B WL STk [ 10 ] #5149
50 pmol \FRJE DNA FiA (47 A 35 FL A 19 EANF51)
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2.2 DNA 5 &4 24 =5

i F &% i1 19 % DNA /43 ¥ ( monoaptamer,
polyaptamer L) & polyscramble ) 5 | #f 0] 38 oo §f
Fe X 5 2CER 43T BOBUEE 254, 4T IR 2459 i 25 3R
(Dox) A X A DNA TUIRiE 25 44 vh i) e . DAL,
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Figure 3 Experiments of doxorubicin ( Dox) loading and release
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Figure 1 Scheme of a repeat unit of polyaptamer
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Figure 2 Agarose gel electrophoresis of RCA products
1 :DNA ladder;2 ; Polyaptamer;3 : Polyscramble
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A ; Monitoring Dox loading to monoaptamer, polyaptamer and polyacramble based on fluorescence quenching of Dox ;B ; Dox released from monoaptamer/

Dox, polyaptamer/Dox in the presence of DNase I
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Figure 4  Polyaptamer/Dox specifically binds to target CCRF-CEM
cells. Confocal images of CCRF-CEM/polyaptamer ( A), CCRF-CEM/
monoaptamer ( B ), CCRF-CEM/polyscramble ( C ), and Ramos/
polyaptamer (D)
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Figure 5 Flow cytometry analysis of DNA/Dox binding to target CCRF-CEM cells

A ;: Comparison of monoaptamer and polyaptamer; B : Effect of DNA concentration
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Figure 6 Endocytosis process of polyaptamer/Dox monitored by confo-

cal microscopy
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Figure 7  Cell viability of target CCRF-CEM and control Ramos cells
after 24 h-incubation with DNA/Dox studied by XTT assay
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