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[Abstract | Aptamers are single stranded oligonucleotides that have high affinity and specificity towards a wide range of

target molecules . Owing to the indispensable advantages , aptamers have wildly prospects and have become a research hotspot in

targeted drug delivery system (TDDS). In this article, application advantage and progress of aptamers in TDDS were briefly

reviewed , the problems and prospects were also discussed .

[Key words | nucleic acid aptamers ; targeted drug delivery ; application progress
p g g Y 5 app prog

B RIEIR (nucleic acid aptamers )i FRIE 1A
SETEMRSN G T 280 48 Bl SR LR gL HoR
(systematic evolution of ligands by exponential en-
richment ,SELEX)fifi ££15 2| i) — Bz DNA 5 RNA
JE3 ST 5N A IR = AES5 S RE AR =5 1 3 AL
RS 500 F oA gs A . S R AR
A2 RGP RN FHEA 10 24/ D75 JFET L
R 2 B E N AMIFIEE 9 OGHE . & AR SRS
258 SHUR-PUASS SERARRL BaS (R BAA B R A0
THURRVFZ R e o TS S AAE Y
SRR R AR TR A AU AT
B ERAEOT A . P EARTE KL 0] 45 245 R G
AL AT B AR A S i

HLI 2525 R GUR H AT 25Tk R ge Uit e
PR, BN I 25 2 2l R S R O3 TR SR A
T A2 R B 2R E AN PR E ] T

[(E&mH] EXRAAREFAESIHE (No .81170060)

(fEE@EN] fE nf W LA A B E I . E-mail : xiongye0104
@ 163 .com

CEREE] £ 50 JU% B E W AR5 7 ) 3058 B 18 1
IHL e it S Jit 65 Jieke 98 119 5 Atk K% W R A0F 5% . E-mail : liqressh@ hot-

mail .com

A LASR R 25036 7 RSOCR B 25 M RS Y
—RIAY T Tk IE AR RN T BB 45 28 &
Gt MRS DB SBR[ R T AR 2 24
SR IL TR AR R AR TR AR K
PRI P B 1) 4 2 28 Gt 7 AUk v 14 B2 32
J& XS O FH Al S5 AN T s 9 R RE AT 1 204

1 SELEX & iHiEFR R 48

IR SELEX & 76 AS [R) A4 52 5 2 ik 57 it 47
(), R FEEIE TR A ARIN B R S il
BRI T A5 1 015 N> T R SR 1 R
B DR S R T B I RE S A T RS
PGS SR R IO (aptamer)™ . SELEX f#
TR JLFAT A —FmT LAAE 2 5 8 5 Ik
i N TN R AR A Y AT R
ZAAVCC ) SEA T BR BC 3 L if LA S PEA . B Ao
N HEZ & 2 Ff SELEX Jrik,
1.1 #%89 SELEX f£4EhY SELEX B 1645
BT 1 015 AN4rF Ry SR R A i L e 45 5 or
JUEBR DNA S05E FE A0 B iR A Ak B
P e 15 it 7, 140 SELEX 77 B £ 1A i 1%
(615 YAEIR) , AR 7 A8 SUH R 2 5 R A0
HAT TR (IS A R Ry X S35 IR 25 5 e s )



sk 2015 4F 11 A 25 HES 33 #5465 6 1]
Journal of Pharmaceutical Practice ,Vol .33, No .6 ,November 25,2015 491

WSS SRR GRS . A T TR RN R BRAE L
o A I PP R R ) £ 2 R T R S R i P 1Y)
J5 i B i s S AR T % (HAPI screen ) 71545 L=
Az 3K 2 P VR REAEAT A5 e S L 7 5 ) R R RN
BTN

1.2 A TmmpEamey SELEX T2 1w
SELEX (cell-SELEX )& —Fl 58 7= 4E 5 4il i 4 5 Pk
5450 DNA GG, Bilan ,—F s 40 i 2 58 0%
RAENHE S 2R S 2 R S ESS A 1 DNA T A,
DARE S 55 W R TR AN 25 & 1 BRsE DN A PEAE
WTEHEER cel-SELEX TL2TTUAg "™,

2 EEEREAHRFEHHINS

R 252 RGN Sk 2R Uik 2Kt
i | 375 FH IO A5 5 200 i 2 T B — B0 A SR LT )
Jo . AR R Sk o S B FH HR AT EE LA T R 1Y)
SR AU B S BB AAR AR A S M B T 22 Ll
B PRIMEASE M) T, 22 K P P RS W SRR 2 /N 43 A R
R — SRR X SER R T I 45 25 R I
PRI A= L AL HERE

S5 PRSI SLA  SE R E R 2
P OB TA A 7T AR A% 1 R
B ARSNGB AR TR 4% R mT LAAR B
T B TERAR L e AR Y IR SR, DR R AR e
P CERIREEE ), Ol E—F/NFYIR S
bR A s LA 2V i A A T H AN
21, OGP UM A RN L A0 A WA AR AT
DE R AR EELF TCIS R IR AR SR BIE A7 7E
FEURPY AN AT R R B TR A ARUE

AR SELEX A& A0t 5 A i & J
ARG R I RN S . TR X
SO ERAT DA ) 24 24 R SR AR A sk 2
— R TR R A S R YL MR (IR T T
AT AARAE A 0 550 AT o e A A At R v (4 A DG
HEE A R g e s e R R R T, N e
HEANGRBI 58 0 i a5 AR 25 ) AS1411 B % i 9
YA A VE F 2R A TR B DNA L3
YRET,

3 EERNSHILMAKEELEH RS

G a 2577 AL HL 1 25 25 2 40 T LAKS
259 ik B A A I B B DAY ] 52 5 T A JEE
R, 1A RYEE 0] 25 24 R GAEBIR IR TS
H Tz R R Z 4K R BT SELEX i 4
TR AR B K R A PR S B RE )G Y 7 A BEE

L RTDAE XA AR 40, 3 10 4Pk FRE TS
R R R N T8 18] 45 25 R G BF ST B0 T
DNA 5 RNA & AR 19 45 2 22 5 1T A S 30 8 40 il
(BB AR 2 DRI T R4 R0 A 7 R 1 [ B AR
2Rtk
3.1 AAIRAF SRR RERA FH e L R
Yo RUGHRRR S BEPTJR (PSM A ) & — i 5 i 2
L ERTS BRI 2 2 BT R S5 R 28 A4
BRUASMH AU HA /D d 23k RIS i3 B 41 21
PR IC B DA A 2 ) 45 245 TP B T B LR R A,
Lupold % F 2002 4E ¢ KA Hh L PSM A S HEAR
() A9 FIl A0 BFP RNA &R B J5 3 90 Ao (R 7
F A2 )T A TR L2 R, Farokhzad 25° 7 F]
MR T A10 @R R PEG-PLA 44K #8440 32 5¢
SRR IC A TERERT 55X FRAIA L XA 25 R 4L RE =
R AT 18 B M b B 24 ) 356 3% B T A0 R R A0 I R
LNCaP Zfiarf iz N Kt 2 25 94k 22 P fih
FE GBI R R I A 2 R BT I LB
AN R SRIOE Ly € IS i RT3 (e AR (1% /3 11
ENEYA T
32 CD4#ERNFFemsh 2% CDLEEE
FINTHBIPE T (ThOAMER—FPHI R 2 T 4
PURZAK (T cell receptor ,TCR)HIPLIRAYFIEZ (A
(co-receptor) , CD4 TR HIV R E 2R,
HIV R BRI X 4 22 CD4 BHPE4RAE, $E1m
CD4 Y RNA &R Kraus 25 F 1998 4E %
P ,Guo Z5 I FHWE A phi29 RNA (pRNA ,pack-
ing RNA ¥ CD4 ifif& siRNA Z5& 77— @it
CDA A 19 W& AE K siRNA S A S 40 i 19,
Khaled 25" KRR phi29 RN A TE7EFRAR 451
(RFREE L ¥R ), siRNA Fl CD4 & A AT DA AW 3
& phi29 RNA fFRIREEH ,SE8L siRNA B CD4 &
RSRER IR phi29 RNA MI454 1M phi29 RNA X
AE R R AR sl = R AR DL SEHE siRNA 5 CD4
WM, WFRCUESSIE AR — R AR AT #E A CD4
FEER T WRELANAE TR siRNA B HARKER ,
33 ARAEKRKATFZRERNS TGS ZA
T AR T-32 K (EGFR )2 40 i 3 16 it —Fh e
REM BT EGF SZIREKM— R, PR IF
LSRR T ETE EGFR 9 54 3235 ,EGFR S5/
ARG E 28 R PR R AS A O JF
H EGFR B NS S 5aEMHNE SR, Li
ST 2010 AEFI PRI 4k 2 5 D R e 1 & B0
TV EGFR AR J18 WA 4 118 il LA
IG5 G 107 X HEAE B S ARk i R 1 LB



2SR ARE 2015 4F 11 1 25 HEB 33 5% 6 ]
492 Journal of Pharmaceutical Practice,Vol .33, No .6 ,November 25,2015

AR SEIESE J18 T A H2 4 G A KR 5 L et 1 4
HI¥E M EGFR /- 2N LRIEFE /D IE EGFR /%
INFE
34 BAREGHETERNFHEOLH A%
P SRR B 7 (PTK 7 )J 8 1 S = R I i 1Y)
— WA FEG & T AL R B I E A,
B 2 PERE R IS (AM L4 A PTK7 1k
mFik JEH PTK7 13R85 AML 4 nYiE#8 Al
Mt 2545 5", Shangguan %" F 2006 4F- 438 T —
FiX CCRF-CEM ZHM C2PE T bk L 200 1 il s 4
M2 FEMIIY sge8 TEIR G AT K B sge8 i
IRIIHE 5 CCRF-CEM 4RI i #3519 PTK7 ,
sge8 IE AR W] LUSE o 52 AR S 1) N BV T aE A3
MR SR sge8 @A RT LAVE Rl A 41 % 2k
T 3k B0 40 0 1 L5 60 40 1 45 25 R 45, Huang
SO sge8 TEIRIY 5 S HEAL EIEHRE ((SH) S
B 55 Z AT G R FT R R E AW 22 B YA
X A ELA I SR A i ELAE R AN ARV
BRI IRYE RS T (20 58 5 P 8 3R 42 7T LA T
RO R BT RS R R IEVURME . Kang 471y
BT PTK7 GG AR AR ) 25 25 R4 3 sge8 i
kil PEG 54 BEERF - M BE B IAAHE R 4>
NE AR b P34 7% 42 250 4 sge8 mAR, PRI X 4 g
A ARG R [R5 A ) ST IR SR 45 245 R B RENS S
WA 25 i ke 1% 2 H AR
3.5 MUCLEhRAN TGS 2% MUCLH
FI T mucel JE PR3 35 19 /&5 B W% 31k OFf S6 16>
5090 ). i o T O B R AR 1 L J8 T AR e v i — 28
IR AR b KRR i 20 B R S v
T BRI MUCL & (A5 41 N B
FHZEYIAHSE M UCL 25 (o] LIS 40 A0 o 9 A
e BHA IR 20 41 ST b L DR RS A R
TEARRIHE A Ferreira 257 ik T —Fh LU
MUCT 8RS RS AR 2GR 5 1 KR TR 1 i
T A AAR i B SR R ) L 245 — by E6 5 iZaE
IRIERE G Al A1 R A 40 M 7 245 4 1 B o 34
i R Y E6 X RRZLAY 500 % I HAE
fi/ MUCL 1 O-BR SR GEAAR ) 45 5 67 5 21 il
A LB AN E6 2SR, X —
5T R M UCL IEATT LU A2 L
R ehea 210
3.6 HIV gpl20 RN G e hsh 2%
gpl20 FE 2 HIV BRI —FEA TS
CDA i F&54 25 HIV R T-CD4 ke 4
My FE, Zhou L gpl20 I K AR X

HIV-1 tat/rev JEH Y siRNA H3EE K IZESY
AES HIV W57 R M A gpl20 H S 1ELE 4, IF b
HIV e — [ #EA T 400, siRNA 7E40 L T 14
tat /rev FE[R A FE 5% A0 HIV KB Z 6], I H
BT gpl20 @ AR B AT LA/ HIV &Y T 20 f
1M siRNA XA PLER H FEEHE HIV-L tat /rev , it LA
XCFPIE fAR-siRN A 192 A AT W ESUREEEH .
3.7 NCL#EHRNFHEGLHZAE B R u
cleolin ,NCL) X FR C23 ,J& EAZ A MIAZA - h i —Fb
HEATT S SR YA S A UG &
B AR S A 2 Y RS A R
BARILT T A i # & NCL,NCL #1 7 H
3 RS 20 M 3R T AT 4 S 1 = ik, ASTA11 MEAARRY
S NCL,AS1411 &R S NCL 258 /&Y
A AR PR AT 0B L 7 A 0 ) 40 L 3 27 )
YER, PRI ASTALT 544 B8 By g S 1) 45 24 &
SERTHESL LASTATT SE AR A B 2 — ik A TT i
PRAR 56 00 15 R BT 257, Cao & XS
ASIA1T SEPRIEFTIE M 16 3" Ui 42 1 FELFE BEo 7
AT 1k L T 5 BB P O AR 7K % v R 2
PR T 38 A IO ARG A0 ) 2 24 R 4 L T 9 I 5K
TEEA 2 R GERE AN T 968 20 ST A Fr 4B L PR I 3 i
TR AR AR VE R

4 EEREIIERR AR EF Rt R

WR ANt JE &1 (M acugen f 2 H BiTME— £ _E T8
BHIERZGY) T LI I A B B A8 (AMD )Y
Wi, LG R &5 R R0, 8000 Y M 1%
Macugen {ESFIRYT 3 DA Ja 45 BI8GE 615
fasE, IR S W7k 602 452 Macugen £l
BNk (PDTOEREIRIT IS AT 3
ATLAL ENPE 5 T REA PR FAE . Macugen A H
THrAZEE AMD BATT I PDT 06—y
AMD ", Macugen i A FT1E BRI R 90
ST A AT IR IT L B 2 R G
TR JEEJEL B8 i/ ) AT B AT G BEIR YT 1Y LU ] B
TR,

H T R 38 A 2 AT Ak T e PR R R BT 5%
OB, FEAT TR PR 28 R G O L RGP
FENGTT . PUMIR ISR IFSE £ B TP TE VEGE,
MR (Ang) BIFI IR L 8 TR (PSMA ) A%
R EEEEER C (tenascin-C )., & 2 R4 i 32 1K
(RET), NEBAERKN T Z48-3 (HER- 3),MUC1
SEMEPRE TR 7. PR RGETTTH L Proske
RS B AR Y A WU R R 1 (PrPSe) Y



2015 4 11 [ 25 H4 33 %45 6 1

Journal of Pharmaceutical Practice ,Vol .33, No .6 ,November 25,2015 493

ssDNA B A P R & o] A 20 il PrPSc 7%
A R AT O 2R TR 5697 . Jeon 257
et SRR A LR 0 T2 IR S5 X 35
FERPESE G 1 DNA IE A BE 98 30 69 5 1 1 %5E R
677 BHIEREE AR, ERZGY REG-1 n] e
oS EEIMPN T X a G54 AMHISE LAY &

5 MiEREImInEE

B T [ 25 25 RGP R TR T
AR H H AT — AR R A B = A R
SR 25 R GE LTl AR SEBR I H] A ATh I I 17
Z ), OVFZ 9 40 Y FE SRS B0 (91 s 2
AR R RE AL B AN TR AR 2 R me 2
PRSI AR RIFNF IR AT XA 5 1k AT RE 23
W AR VTR 80 4% . @ i) SELEX FAR
i 16 ) AR AR AT BR S R BETT SR B X 3 234
o TP A D RSCHE R AT 1) 2 25 RS L PR IR 5 0 3
WL AIE LA Z Mo il g 257K, ©
B R — R RS A A AT 3 MRS ME R &
A TS T8 B B SRR IR A7 AL
145 S AR KA | v A S M~ 5 iUl fLid
PUACIRIAE , (DR MR L R 5 A 5 R 1] 25 25 FR e
PRI 2R A R e — PPN B = AL I R A
FERORL SO

& SELEX Gifi beH A K J sl Jm i s vy il i
ZAL RE R A SRR B E RO PR R BT 45260
PR &R THE 1 45 25 R BIWTFE L H
Ee B NN WS ESE YL ETIDF LY e i S
SPAHE I 25 25 FR G O AR SRR R o AR
e NP R E SIS R AL 1) 25 245 R GEAE I
PRI . AMEREE TP RTRA 2 RGUR AR 24
Pried v ST N R o

(5% 3]

[1] Tan W, Wang H, Chen Y, et al. Molecular aptamers for
drug delivery [J]. Trends Biotechnol, 2011, 29 (12), 634-
640 .

[2] Ozalp VC, Eyidogan F, Oktem HA . Aptamer-gated nanop-
articles for smart drug delivery [J]. Pharmaceuticals , 2011, 4
(8): 1137-1157 .

[3] Taouji S, Dausse E, Evadé L, et al. Advances in binder i-
dentification and characterisation : the case of oligonucleotide
aptamers[J ]. N Biotechnol, 2012, 29(5). 550-554 .

[4] Famulok M, Hartig JS. Mayer G . Functional aptamers and
aptazymes in biotechnology . diagnostics, and therapy [J].
Chem Rev, 2007, 107(9) . 3715-3743.

[5] Lupold SE, Hicke BJ, Lin Y, et al . Identification and char-

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

[21]

acterization of nuclease-stabilized RNA molecules that bind
human prostate cancer cells via the prostate-specific mem-
brane antigen[J]. Cancer Res, 2002, 62(14) . 4029-4033 .
Farokhzad OC, Jon S, Khademhosseini A, et al . Nanoparti-
cle-aptamer bioconjugates a new approach for targeting pros-
tate cancer cells[J ]. Cancer Res , 2004, 64 (21 ), 7668-7672 .
Bagalkot V, Farokhzad OC, Langer R, et al. An aptamer-
doxorubicin physical conjugate as a novel targeted drug-deliv-
ery platform[J]. Angew Chem Int Ed, 2006, 45(48) . 8149-
8152.

Kraus E, James W, Barclay AN . Cutting edge: novel RNA
ligands able to bind CD4 antigen and inhibit CD4+ T lym-
phocyte function [J]. J Immunol, 1998, 160 (11 ), 5209-
5212.

Guo S, Tschammer N, Mohammed S, et al . Specific delivery
of therapeutic RNAs to cancer cells via the dimerization
mechanism of phi29 motor pRNA [J]. Hum Gene Ther,
2005, 16(9). 1097-1110.

Khaled A, Guo S, Li F, et al . Controllable self-assembly of
nanoparticles for specific delivery of multiple therapeutic mol -
ecules to cancer cells using RNA nanotechnology [J]. Nano
Lett, 2005, 5(9). 1797-1808 .

Singh AB, Harris RC . Autocrine, paracrine and juxtacrine
signaling by EGFR ligands[J]. Cell Signal, 2005, 17 (10).
1183-1193.

Li N, Larson T, Nguyen HH, et al. Directed evolution of
gold nanoparticle delivery to cells[J]. Chem Commun, 2010,
46(3) . 392-394 .

Prebet T, Lhoumeau A-C, Arnoulet C . et al . The cell polar-
ity PTK7 receptor acts as a modulator of the chemotherapeu-
tic response in acute myeloid leukemia and impairs clinical
outcome[J]. Blood, 2010, 116(13); 2315-2323 .

Shangguan D, Li Y, Tang Z, et al. Aptamers evolved from
live cells as effective molecular probes for cancer study [J]. P
Natl Acad Sci USA , 2006, 103(32) . 11838-11843.

Xiao Z, Shangguan D, Cao Z , et al . Cell-specific internaliza-
tion study of an aptamer from whole cell selection[J]. Chem
Eur J, 2008, 14(6) . 1769-1775 .

Huang YF, Shangguan D, Liu H, et al . Molecular assembly
of an aptamer-drug conjugate for targeted drug delivery to
tumor cells[J]. Chem Bio Chem , 2009, 10(5) . 862-868 .
o'donoghue MB . A liposome-based nanostructure for aptamer
directed delivery [J]. Chem Commun, 2010, 46 (2). 249-
251.

B MR AR MUCL B Survivin BF5gt 1], T E
536w, 2013, 11(1): 69-70.

Altschuler Y, Kinlough CL, Poland PA , et al . Clathrin-me-
diated endocytosis of MUCT1 is modulated by its glycosylation
state[J]. Mol Biol Cell , 2000, 11(3); 819-831.

Gendler SJ. MUC1, the renaissance molecule[J]. ] Mamma-
ry Gland Biol Neoplasia, 2001, 6(3): 339-353.

Ferreira CS, Cheung MC , Missailidis S, et al . Phototoxic

(F#% 532 1)



532

2015 4 11 A 25 HEE 33 B4 6 44

Journal of Pharmaceutical Practice ,Vol .33, No .6 ,November 25,2015

Foo AR A 2-2 F56-H1 33k 53 H-
WK - A B ) — 2 A BT AT A 114 W A AR A
Y At — SRR L S I A LT
FREROC AR BEE TR A TiEn i S W18l
T ERIBORAITTE

RIS AL 5 ) BAT BN ) Iz K LR T T

R B2 S AL & Wt AT S R B i AN T
WIZREE WIS T2 AR EE TR AR S A D)3
P AL S TR E 2T 1

[Z%30#K]

(1]

(2]

(3]

(4]

(5]

X W R GRS v e R 2 A 0 OB T B F T T ]
2R HERE , 2007 ,31(12) ; 542-550 .

PTG TE i e ek 25 A 5 0 ) G i R I 9GP O Y ke
(746 T ,2012,40(3),17-19 .

Chandrika P M ,Yakaiah T ,Gayatri G ,et al .Click chemistry .
studies on the synthesis of novel fluorous tagged triazol -4 -yl
substituted quinazoline derivatives and their biological evalua-
tion-theoretical and experimental validation [J].Eur J Med
Chem ,2010 ,45 ; 78-84 .

El-Gazzar ABA , Youssef MM , Youssef AM S,et al.Design
and synthesis of azolopyrimidoquinolines , pyrimidoquinazo-
lines as anti-oxidant , anti-inflammatory and analgesic activi-
ties[J].Eur J] Med Chem ,2009 ,44 ; 609-624 .

2RI B ST 3R . A- O S8 T v A 2 Ak 5 ) 1) O

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

G LT K AL TP il 44,2009 ,39(3),15-20 .
Lee JY ,Park YK ,Seo SH ,et al .1 ,4-dioxane-fused 4-anilino-
quinazoline as inhibitors of epidermal growth factor receptor
kinase[J]. Arch Pharm Res ,2001, 334 (11).357-360.
Lee JY,Lee YS,Park HK, et al.4-(Phenylamino)[1,4]
dioxano[2,3-g | quinazoline derivatives and process for pre-
paring the same: USA ,2003045537[P]. 2003-03-06 .
TR XIS &SRS A5 i Y s e ohle il 288 58 2 9 1 11
B IR N TR0 B 3 e A9F 9T (0] 242 52 kA 7, 2010, 28
(4),296-298 ,312..
Toannis K ,Abdelhakim E,Elisabeth S ,et al.Rapid synthesis
of 2, 3-disubstituted-quinazolin-4-ones enhanced by micro-
wave-assisted decomposition of formamide [J]. Tetrahedron
Lett ,2007 , 48 ; 6609 .
SRAELL 3K 3R Lok WEss A5 R A I ORE T TR I 1 1
SEHMFFTLI] . AR BRI, 2009, 15(8): 700.
P OHE B AIEE 55 R R AL S A I T ST
(1. 24290 243k ,2012,30 (1) ,35-37 .
NCCLS .Reference method for broth dilution antifungal sus-
ceptibility testing of yeasts ;approved standard [S ].2nd ed.
Villanova :[s .n.].2000 .
WOKIR RIS, T AR RO O R I E LA R
SRS ) (A S0 0 3 B T R (0] b B AR R e Ak, 2000, 25,
183.

(Ye#sHHEA] 2014-05-19

[(AxHmE] B &

(fEEHEH#] 2014-11-06

(L3 493 )

[22]

[23]

[24]

[25]

[26]

aptamers selectively enter and kill epithelial cancer cells [J].
Nucleic Acids Res . 2009, 37(3) . 866-876 .

Do Kwon Y, Finzi A, Wu X, et al . Unliganded HIV-1 gp120
core structures assume the CD4-bound conformation with reg-
ulation by quaternary interactions and variable loops [J]. P
Natl Acad Sei USA , 2012, 109(15); 5663-5668 .

Zhou J, Li H, Li S, et al. Novel dual inhibitory function
aptamer-siRN A delivery system for HIV-1 therapy[J]. Mol
Ther, 2008, 16(8) . 1481-1489 .

Reyes-Reyes EM ., Teng Y, Bates PJ. A new paradigm for
aptamer therapeutic AS1411 action: uptake by macropinocy-
tosis and its stimulation by a nucleolin-dependent mechanism
[J]. Cancer Res, 2010, 70(21) . 8617-8629 .

Cao Z, Tong R, Mishra A, et al. Reversible cell-specific
drug delivery with aptamer-functionalized liposomes[J]. An-
gew Chem Int Ed, 2009, 48(35) . 6494-6498 .

MRS, SRR, ARG, AL UR A JE B i 25 B Al

[27]

[28]

[29]

[30]

KPP 0], B 25285, 2007, 16(7); 573-576 .
Nicholson BP, Schachat AP . A review of clinical trials of an-
ti-VEGF agents for diabetic retinopathy [J ]. Graef Arch Clin
Exp, 2010, 248(7) . 915-930.
Proske D, Gilch S, Wopfner F, et al. Prion-protein-specific
aptamer reduces PrPSc formation [J ]. Chem Bio Chem ,
2002, 3(8). 717-725 .
Jeon SH, Kayhan B, Ben-Yedidia T, et al. A DNA aptamer
prevents influenza infection by blocking the receptor binding
region of the viral hemagglutinin[J]. J Biol Chem , 2004 , 279
(46); 48410-48419 .
Becker RC, Chan MY . REG-1, a regimen comprising RB-
006, a Factor IX a antagonist, and its oligonucleotide active
control agent RB-007 for the potential treatment of arterial
thrombosis[J]. Curr Opin Mol Ther, 2009, 11(6); 707-715 .
[KFmEH] 2013-11-04 [EEBH] 2014-12-24
[(AxHmE] FHE





