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[ABSTRACT]

cal basis for targeted therapy of atherosclerosis

brary by canplex systan evolution of ligands by exponential enrichm ent ( SELEX).

O ligonucleotide A ptam ers
Aim To acquire oligonucleotide aptam ers of foan cells derived fran m acrophages and laying theoretr
M ethods THP-1 cellwas treated w ith 80 mg/L oxidized low density
lipoprotein (ox-LDL) for 72 hours to establish m acrophage derived foan cellmodel

Aptaners acquired fran a ssDNA Ir

Fluorescence m icroscopy w as used to

detect the binding specificity of ssDNA lbrary and foan cells A fter cloning and sequencing the prinary sequences and

second structure of the aptan ers were analyzed

Results THP-1 macrophage derved foan cellmodelwas identified

successfully by red 0ilO staimning and HPLC. A fier 18 rounds selection, the ssDNA lbrary did not bind to THP-1 m acro-

phages and vascular smooth cells butbind to foam cells
12 fam ilies
ween aptan ers and foan cells
cessfully by canplex SELEX.
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A 1l aptam ers had no conserved motifs and could be divided into
The main secondary structures of these aptam ers were stem-loops which could be vital in the interaction be-

Conclusions W e obtained the aptan ers of TH P-1 m acrophage derived foan cells suc-
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BEANLHES, SCEE S BRI 1014 BLE, ST &
SR IR 51 B T 0 22 7, TR RO = 20ty
A, BS AR A AT RE I ALARRIAR, W] s 5
g & B RN LA MR 1. EdkE
MU RSO SRR 45 & Ve, 454 PCRY™
1R, el Bk R Z T ik, B YIRS S R
R MR SR M SR H IR P 51, AR OE R . X —
BR Q0ERHIR I LA, EAERRLBT 7T 254 T ik
LR WrRG Y7 S8 05 T2 B, o ) R A
LIRS o AR SC LA W 40 i Y5 P v ok 4 i 9 4, A
M SELEX A, 7 17 15 558 200 M 0 4 Y0 0K 400 i ) 3 A%
HIRE/ T

1 MBS Tk

1.1 ME

THP-1 Bk g fetk g S A F S5 A R B
RE FAEAFNENERMNEEFEAN TEMLA
WR./\ 8] B4 % B (PMA) % CALBIOCHEM /A & = &;
BREEREE G (LDL) &4t & F R &% it 6 6
HEFRR A Amresco B 5 db: B BRNA & Ambr
on/A & 7= dm; PCR 4L IR 7 & DNA & & 46 fb B 4k
RANEMENEEAFTERAENEIFEAFTRFTEAL
8 fEEF R BIE. pGEM T AW E Pranega/s 7];
GeneRuleM 100 bp DNA Ladder ) Fem entas/A ]
i mRRXSAREFFRAANEWE LEAET A
NIRBARSHRAE; AHAFE M109 E H
K TdKaRaA 7.
1.2 JERYH BB A R T

£ 6L EHR F, THP-1ES & H & 100 3
£ EE RIM 116403 7 T 37C4 F6 CO, By
EHRfAEER. LREA 100 mol/L PMA #F 72
hEHEFEFIRESSME, BFA 80mg/L &AA
LDL( ox-LDL) % & 72 h % 5 & 0K 48 L .
1.3 KRR 4w

()L 0% 6. ¥ THP-1HEE#THKEL
WEHAW 6L EARRN, AHRAEE ¥EHAH
HH, PBSH#E 35K, 50 9 R WEE E 1min L O
PERPEE Smn ARELEREE 3mn 0% &
RERELE 4 s KEHAFAHF. AFEHRETH
EAEG BEIMRAARERR. (@R AMEE
% (HPLC). ¥y & my Kk 40 e A 200 ML 40 fg 5
FRRAER 10min 1 40 B 72 4 R AR . B LVE, BCA %
EEEA, WNARBRLEAKCERS G, 2T E,
T 5 B T B AR W Am A R Tk 2B, KR E B A N

A 8.9mol/L KOH fr LA Z. B¢ 50CHEH 2 h [ 5,
FEHMANECKEERST 15min BUFHULAEE EZE
FIEAF 50CTFIE. B AFE. 2mol/L H,90,:
CO; (BB 111, fEF Smin/a, F LR M.
RIEMAIERES 15mn AN S0CH = T g,
J 5 VT2 DU (20: 80) 74 ##, B 20 BL# 4T HPLC &
Mo KF CI8K, LR WEE L HiRsh AT
SR, R 1mL/min FERF 4C, £ K 250 m
A 10mine NETREZEBEE, £48 me/g
(EEBE MieEalfig) REEBEREHEE
EEE N EEENE.
1.4 FEHLEEE DNA SCFE IR R 51 0 ) A Rk
S B SR [ 4% T REAL 81nthy # 45 DNA ( sd-
NAYXEFMEI M, i LA TEMIRERRSH
BG4 K. BALEFF A 5-CCC CTG CAG GTG
ATT TTG CTC AAG T-(N35)-AGT ATC GCT AAT
CAG GCG GAT-3. 3|47)% 5| % £ # 5 -FIIC-CCC
CTG CAG GTG ATT TTG CTC AAG T-3", T# 5 -Bt
otin'ATC CGC CTG ATT AGC GAT ACT-3'. Ll
FEBI4 A 5'-CCC CTG CAG GTG ATT TTG CTC AAG
T-3, T# M F 314 % 5-ATC CGC CTG ATT AGC
GAT ACT-3",
1.5 FICHRIZHIBENLE S DNA FERIME A
RAEYEEERERKL>BE FEFE sD-
NA. PCREME R EREEXK. TREYE, &T
PBSH ¥, B — £ W AW EAILHEESEERE
BBk 44 A 0.15mol/LEY NaOH 37CH 15
min 5 —4% FITCARIC Hy & M4 E o FRE R 4
TR, AAAZE®ET - 80CUE 3 ha &Ko,
BEEAFTREBETVE PBSEK T, £404
KAETNE <DNAKE, AT Tk,
1.6 SELEX ik i /5 v
WML FITC #RiCHY sDNA XA 1 x4 4 & o
W (DPBS & )46 J& fim A\ B 3 2 8 F 78 AL 40 B Av B
iR 63K W, 37CHa A E 30min F¥ LFH
NEFREHAAEN 6ILRAEE 30minn F L
VE, Bl 37TCH EE Ve (PRSI )tk £k 5 WA A M
% AW sDNA, F i A BB K (& Smmol/L EDTA. 1
mmol/L DTT# PBS# )T 80CH#A L 10 min B
rRETEOR, FTESENARY, AL KLE
- 80CHE 3hBRE K. BUEHWSY, ZAFF
g, BT L E TERKE AR, L4008k E TN
& AME. F FITCATICH L5 4 fn & 4 & A7ic Wy
T# 5 4 PCR ¥ 3 4 X ARC 8 dDNA, 2 KK
FITC AF1CH sDNA X EF T T —RfFik. ENF
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R BAER ERBALMTHT. HEEFLEN
R, RN F i \NBEE RNAfE N K4 %4 44,
BRE—RE, #T KA AxERE 63K,
PR E R4 M4 A B sDNA 4. i
B L

1. SELEX 5K 0 360 5k 4B i AL F 0T 72
Figure 1. The process of screening aptamers of foan
cells by SELEX technology

1.7 w5
K5 18RIFLEHFEM DNA Al LA I £
TH#HMFT 4 PCRY 4 dDNA, E K 55
pGEM -T # 4k & ¥, K F 1 & B0 1 i 77 %, BE AL 3K 3%
H 45 EBEF. PCREZERAFEM A BH 40
MNEBFELEAT A IREARSH R F N
o
1.8 BHEBRIEN FH—REMM ZRER D
271K i DNA MAN % #5F2 RNA stucterd. 23X
B AR RER TN —REN T _RERHTH
o

2 4 B

2.1 IO AT 05 A 94 A 4T e A 2R Y s ST

80mg/L ox-LDL%HE THP-1EMEZIM 72 h)5,
ML O Gt BB NS, KIS
K, WERERBURLIRR, £F 6 IR R TSR S
(Bl 2). HPLCASI ox-LDL Ab 34 4H 4 A P ) i JE [
B (TC) i B HHE EE (FC) MM [EEEES (CE ) #B9 f&
¥, CE/TC> 500, 51IEE X FRAML, Z5F &
FZME(P<0.03% 1).
2.2 FERHRRIERL T 1 T T

FABEAL ssDNA SCPEHEAT 25— 50T i, B ss-
DNA A HERE S M 5 VA 40 L 5 20 i % 1T 7~

WAL &, £33 1858/ /5, SXEH I ssDNA
R et g5 AR, JLPAH S B, e
TS A (B 3). Bz ik i sDNA
SRR GARiC B 51 AT PCR 1S, T-A
BE. BEHLPRIER) 450 B BB AS T BE T 10 B Ve
1T PCR%5E, RIL 40™F PCR =4y, G179
LLHRI R B K. N T ABRRRETS, Braa
PR e BE AT IR, 455K 36T T, 36
FFHHE 28%FHKES AR —8%, RAW%
AL TR (18,24 /b 1B ), B S&FFIH
FHAEK (4 7. 14, 16.43).

2. TH P-1 & Wi 48 B R 14 58K 4R BE AU AT O & (% 200)
ZERIEFX A, N oxLDLALREA .
Figure 2. Oil red O staining of THP -1 macrophage-de-

rived foan cells

% 1. BAMBHBEESE (mg/g)
Table 1. Cholesterol content in each group of cells

4 A FC TC CE
IEH ST R 35.6 5.4 42.1%4.9 6.533.8
ox-LDLACHEZH  64.619.1° 168.3 1£8.6" 103.7 3.6

alN P< 0.08 5EFRALE.

2.3 BEEREHE T H—REM T

KA DNA MAN $RA0 — 2 583347 RIJR 53
T, 85 R LT 5 e 3L [F OR <7 7 41, R AT BAG3 A
2K K 15 F &7 JF 31 CCCCTGCAGGT -
GATTTTGCTCAAGT (4 7. 14 16), K 2 &H R
4 TGGTG (10, 32, 40, 45), FK Ik 35 A 1557 751
GGCTC(23. 36), Ktk 48 A MR5F 5 CCGTGG ( 11,
13, 34), Kk 58 H R5F 7 5 TTGTG ( 25. 28. 30),
FR 65 H - F 5 GCCCC (8 12, 17 18 20), K
R TEHRTITHIGCCTG (9 35), Kk 85 A IR T
JFHITCTGTGG (19 29), K& 98 H R ~F 7 51 TTG-
GC(31 33), K& 105 A R5F 75 TCTGCT ( 6. 38),
FE 11 S5H -5 CCACGG (2 3), Fik 1236 5
A, TARSFIF B (24 26, 42, 43, 44) .
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& 3. s DNAXESHSEKMEME (L) ERMERE (P )RIMEFRAMEME (T )EE IR ( x200) WA
FIARKITAARGEE MM 158 sDNA A AR 18458 <DNA &5 &I,

Figure 3. Fluorescencem icroscope graph of binding of sDNA library and foan cells macrophages and vascu-

lar an ooth muscle cells
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XA PSR RNA stucture 4. 23EAT 511G
REE RN, SR KIFHFRER 7K =
PAH F BN ORI G . X A
AL LR JLE: A K, BEALF SRR 1~ 3
AZEIR, SURAT 3% AL — AN IR, L 85 IE AL
TR, B, BEHLT IR — A 2E5F. St 3
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Figure 4 The secondary structure of oligonucleotide ap tam er
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SELEX $iARFR 7 BLERAN 73 F N i ik X R 4b, ik
AT DLZH 2340 A 9 BB 3R AT 97 38, 3X M 0 7 VAR A
H A SELEX ( canplex SELEX). ‘& AI£ #i SELEX
AR A FBAR 2 —FE I, (H 0] [F] B 97 3G H 2 Fh
S FHER T A AT, A2 &0 T riE
BC I B R AR . it SELEX ffiik 3545
TR U I 1) S U T DA 2 4 ) IR
BRI, BARELYE. A, ERFREH TEA —
MNEER DR A .. SR ERIER TR
IR/, AR SR M 25E 1R A H 5 o v B, S50 1
[FAL 7T Qe RS G, #51 EATE N AR
ML, AT TR R N2 . W 99mTC 43 FRic (1)
RN B B 2R A E T AR R s e
RAE X AR

ZHROCHR [ 12 131/ 773, FATES THP-1 B
W 40 B YR MRV R AT BB AR . A T ARAIE S 4 e ) 4
PL3RAS H ISR 7, FRATE @A iR 4 AU BT, ¥
PMA 55 THP-1 20 ffd 734k B T ZEK 2] 3K, ox-
LDLU & IR e K 5] 3K, &4 0 Qe Al
HPLC %52 41 M35 B vk Ak . S I8 k'™, /4
B —NEKN 8Int FEN 435N EE DNA
. SRR SR MERIR T E FITC R
1EH) sDNA JFEJGH#ET SELEX ffiik. ikl 640
BOATEES T . BT SR e SR A & B T 1 2 &
FERDAA SO PR, 76 B 5007 8 A SR EE )
SR ANV R B 1) e A B R VR R A e, BT
5 AT B8 2 1) SC 2 7 510 43 5 e 4 AR 0 1 VEL oK 4 B B
IR, WA H ER TR eetE. TEREE R
JURC TR, 12T R LS PR O R &, DASE 85
P & e 5 2 6] 5 E R A MR MR R A L 45 5 1 SE 4
P, A0 I ™ . BRATTARYE SCk Y, R AR
PEIN EDTA FBE I 77 92, IR 24 EDTA B il 5 bt
W, IO\ EI 40 A, 7E 80°C &4 T ¥k Ji ¥ v 41

M b RERL T, 45 BB IF. R EDTA B A G EE
S Bt 78 B Th g, (BAESEI6 T R AT A & IR, B s
76 80CZ M T, EDTA X T4 5t PMA KB 6 55
(14 U B 4 5 4 9050 A 6 4 A7 G B S P B 7
EH .

V2R 18FRIRIE J5 H =4 v FE AN P, BT A3 )&
BEFFAKEA—. BRZE5WPKE 8. M
SR LA K, R E R BT PCR ¥ 150, 1Bk
SHEMAE sm5 LS MERSES R 1~ 2
ANHB R BRI EE SR . A &R T Z
YIRS, ATRE2 T PCR 473, B ZE i B0 Bk R
ZEREFTEL, X 36/ MERLF R EEMBAT 4T, KA
X EEE T R IR R TR BUR /N B E A —
RGN, XEEMTTREZZFREL TFS5E
WGk 4 P 05 2 YL o A L 5 5 T 25 4 L it

Xof 3K 3 T ()R S 1 A R RN T REAR 3 — 2B
BIF T %o} 1E — 25 T R Bl Bk oh A AR A 1D i 284 2 2
FARRRTT 254 B4 € He it o
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