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ABSTRACT Objective: To select ssDNA aptamers with high affinity and specificity for RANKL which could efficiently inhibit
RANKUL-induced osteoclastogenesis in vitro. Methods: Firstly, a 93nt single stranded DNA (ssDNA) random library was subjected to 14
rounds of selection against RANKL expressed and purified from the prokaryotic expression system by SELEX method. And then the
structure of ssDNA aptamers was analyzed by RNAfolding server software and the affinities of aptamers to RANKL were determined by
ELISA. Lastly, the inhibition effects of ssDNA aptamers on RANKL-induce osteoclastogenesis were verified in vitro. Results: @ Mouse
RANKL was successfully expressed and purified by the prokaryotic expression system. @ Twelve ssDNA aptamers with high affinity and
specificity for RANKL were selected out. @ the numbers of the TRAP+ multinucleated osteoclasts were decreased in different groups of
ssDNA aptamers comparing with control group(P<0.05). Conclusions: The ssDNA aptamers of RANKL have been successively selected
by the SELEX method for the first time and the selected ssDNA aptamers can effectively inhibit RANKL-induced osteoclastogenesis in
vitro.
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RT-PCR i 5] & . T4 DNA % 4% fitf . Nhe 1, Xho 1(TaKaRa,
Japan); DNA Marker , Protein Marker, J5if% 3 1A%5/4& pET-28a,
E.coli BL-21 (DE3) /&3 % \ELISA i{#] & (Tiangen, China);
Ni-NTA 3% #1)Z#7 415 (GenScript, China); Amicon Ultra-15 mL,
10 kDa Centrifugal Filter Unit(Millipore , USA); BA%%E B A% H 1R
£ (5-CCGTAATACGACTCACTATAGGGGAGCTCGGTACC-
GAATTC-(N30)-AAGCTTTGCAGAGAGGATCCTT-3) . i A
&5 FE A, R IRIBEALIF B0 30 4Bl 225 K2 1015, L
5| ¥ .5-CCGTAATACGACTCAC TATAGGGGAGCTCGGT-
ACCGAATTC-3', T #5149 :5-AAGGATCCTCTCTGCAAA-
GCTT-3', (Sangon Biotech, China); fi#F5r{¥ (Bio-Rad 680,USA);
C57BL/6 /MR, (BB DU ZE B RS2 53 #) 0 ) s RANKL \M-CSF
(sigma,USA),

1.2 7%

1.2.1 RANKL FE#ZRGEFREMANL  $LH C5TBLG6 /N FUH
& B RNA, 2 RT-PCR §" 3 , 306 %% 5% 4 1%, cDNA,PCR ¥ 1 /)N
F RANKL fifg#}E¥(70-316 aa)DNA F B, #J % pET28a-mRAN-
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B g le , Hefh 2 LB(Kanh) 573,37 'C, 285 r/min 525 4 57
SR, 2 1:100 535 % LB(Kan+)H; 32 5L , 4714 B , OD600=0.
6~0.8 B A 1 mM IPTG,37 “C,285 r/min E % 555% 10 h, i 4E
PR, 4 CRL, A Lysis 772 #iif (50 mM Na,HPO,, 0.3 M
NaCl, pH=8.0), B HT = TF UM, 2 J5 VK 8 B e 4 fi , 4 “C g
O WU FVEWGHEAT Ni-NTA AR A f(Z:7% 4 ki 1 A 2 e
YR8, BeJa , AR alifk2E A Millipore BEUE S O HET AL
BT, WA

1.2.2 SELEX fifi vk L YRS 2% LLFT SR I #4785 4018
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Fig. 1 Expression and purification of RANKL
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ssDNA library

Core region of the aptamer sequences (5°-3")

CGTCTCCCTGCGCTTCGACGTGTTTCCCGC
GGTCTTGGTCGGCATCGTGCTATGTAGCGG

JEY 11l dsDNA SCEJS , sufe ] T 844, 5%k A DHS o J852
UMD, BEDLPRHL 25 S Take . K 25 AN FRITREHATIN T, 45
RT3 AR B S R Iy 91 oA BB A BB R o 2R
i, R3] 12 ARG ESR AR T IF AT R AT BT 50 4
S-(aptamer1-12)(K 2C),

B
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Counter selection

SELEX

%ﬁ % Bound DNA

Percentage

GTGAGTGCGGACCGGTCGACGCGATGCCGT
GACAAGCCCGCCGGCCGGTCGTCCACCTCT
GTCTGGGCCGCGCGCGGCACGTGGACCTGT

25%

17%

TCTGTTCGCCTCCCGTCCCGTCTCCGTGGC
GCITCITCGTGGGCGGTCGCGGCTCTGTGGT
GATCTGCGGTCACTCCGAGTACGTGCAGTC

25%

33%

B 2 SELEX i%fifii RANKL i&fLF
Fig. 2 The aptamers of RANKL selected by SELEX method
Note: (A)SELEX method. (B) PCR amplification. (C)Aptamers of RANKL.

2.3 ELISA #¥:UiEALF5 RANKL EAMES
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Fig. 3 Determination of the affinities by ELISA and the structure by RNAfolding server software
Note: (A) Detection by ELISA. (B) Structure of aptamer.
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TEEUH RANKL 2R ) 5 1 aptamer 1 /EHBFSEXT 4. 4351
PIAS[RIHR BE Y aptamer 1(0.5,1 F1 5 uM)+ 1 RANKL 755 A0

A

RANKL i 5 IR0 1 4 A7 15 5 L3022 S oGt it 8 XL(P>00.
05, & 4B), A [l B aptamer 1 X HEM il il RANKL X i F
ARIA S S, ELYRRE B e 0 o A fk (1] 4A AIC).

g 5
Control g2 L
Aptamer (uM)
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4 EEFIMNF T RANKL S5 SHHBHAB S L
Fig. 4 Aptamer suppresses RANKI-induced osteoclast formation
Note: (A) TRAP staining (40% ). (B)MTT assay. (C)Quantitation of osteoclast number.

Data are expressed as x+ SEM, n=3. *<0.05, compared with control group.
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