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[ ABSTRACT] Aim  Systematic evolution of ligands by exponential enrichment (SELEX) techniquewas employed to
screen and identify nucleic acid aptamers that specifically bind to mouse atherosclerotic pathological tissues, aiming to pro-
vide a research foundation for the development of molecular targets and diagnostic reagents for early atherosclerosis.
Methods A single-stranded DNA (ssDNA) library with a capacity of 10" ~ 10" was constructed, which was then subjec-
ted to binding-elution (negative selection) with normal mouse vascular tissue slices.  The eluted library was subsequently
bound to atherosclerotic tissue slices for binding-elution ( positive selection).  PCR was used to amplify the positive and
negative screening products, and agarose gel electrophoresis was used to verify the amplified products.  The ssDNA library
after multiple rounds of selection was sequenced using T-A cloning and sequencing to obtain the primary structure of the nu-
cleic acid aptamers, and the secondary structure was predicted using the Mfold online software.  The selected nucleic acid
aptamers were labeled with a FAM fluorescent group at the 5'- end and were bound to both positive and negative selection
tissue slices, with fluorescence intensity observed under a fluorescence microscope.  Image Pro Plus 6.0 was used to cal-
culate the relative average fluorescence intensity to evaluate the binding specificity of nucleic acid aptamers. Results

After 8 rounds of selection, agarose gel electrophoresis imaging showed PCR amplification products in the positive selection
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lanes, while no PCR amplification products were observed in the negative selection lanes, indicating the successful acquisi-
tion of a nucleic acid aptamer library that specifically binds to atherosclerotic tissues.  Five nucleic acid aptamers were i-
dentified by T-A cloning and sequencing, and their predicted secondary structures all had stem-loop structures.  Immuno-
fluorescence staining verified that five nucleic acid aptamers had different degrees of binding with As blood vessels, and the
quantitative results of the relative average fluorescence intensity showed that nucleic acid aptamer No. 11 had the highest
relative average fluorescence intensity value, which can be used as a candidate nucleic acid aptamer for subsequent re-
Conclusion

search. Specific nucleic acid aptamers that bind to atherosclerotic vesselswere successfully obtained,

providing a research foundation for further screening of early molecular targets of Asand developing in vivo early diagnostic

reagents.
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< 1. ssDNA #Ef KR 5[HFE5
Table 1. The sequences of ssDNA template and primers
AR AR P51
5'-CCC CTG CAG GTG ATT TTG CTC

ssDNA 154 AAG TN (35) AGT ATC GCT AAT CAG
GCG GAT-3'
5'-CCC CTG CAG GTG ATT TTG CTC
LIEs 19 k1 AAC T3
TUEG 19 R 5" -ATC CGC CTG ATT AGC GAT ACT-3'

HEYZEFRICHT 5 -biotinp3-ATC CGC CTG ATT AGC GAT
WEs 14 R2 ACT-3'

1.3 FERXFIRALEE
#3# PCR B iR 7 & (D7233, Beyotime ) , & 3%
Hh M & B 2k (V7820 promega ) , DNA K 45 46 1t
ik 7 8 (D2146-03 , Magen ) , Z Jig #% ( BY-R0100 , Bio-
west) ;& PCR K M (AT & #% ), DYCP-31DN
R B 5 BB A B ik OB WD-94138 8 i Ak 1 40 A7 1L
(FEAR—EDREAERAF), MEZRE AN
{3 ( ThermoFisher) .
1.4 As /MNRERNEHIR As MEKEVF B &
ApoE” " /NE(SPF ) 3= THEME R k¥ 3
A sz Ey o B E BN 4B 4 % F (SPF 44,12 h b
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1.5% B E BE+0. 5% B ER 4, 4 2 R E ¥ — Kk iak,
FEEENRKAR) A4 As NRER, 12 AR
AT /N B B E B BROR FHEAT R R B, BB 4 D
E#HNRAFRMEZ, 4T As 4/ R E #6148 535
B R B, T 12 BB B E B BOR B 3R 4T 0Ok
Wk,
1.5 X5 DNA B3 18

A A T 4 F & & RNAase-free 1 TG B8 K VA&
1.2 ssDNA U e 4l ik 25 we/Ls # _E i 51 4
FI fn# A £ 4 AR 00 T 5 4 R2 B 4 &
10 wmol/L I -F PCR K fL, PCR # H#§ & %  :ssDNA
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R2. BEENGREEEESE
Table 2. Main parameters of the gradient pressure

screening method

TEYE  RO% ROGETE, IESE O IEFFETE, PCR

R VIR min  PIREC min PHEREL
1 — — 2 60 35
2 — — 2 30 35
3 1 30 2 30 30
4 1 30 1 30 25
5 1 60 1 25 20
6 2 60 1 25 16
7 2 60 1 20 20
8 2 90 1 20 24

T —" FR TR
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I i 48 vk R DA R As i 4 ok R 1 R Y
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X JHl Tmage Pro Plus 6. 0 i & 4 2 7% 7% & (As 41
PR TR/ IR A KO TR x100% ) , TEAE
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Figure 1. Optimization of annealing temperature

for ssDNA template amplification
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Figure 2. Results of exploring and optimizing the optimal cycles for ssDNA library after each round of selection
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Figure 3. Agarose gel electrophoresis imaging of
PCR products from positive and negative

screening after the 8th selection
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AV EEIRRILS ARG LR S IE R M A (123.16% ) No. 6(123.16% ) Fll No. 11(133.70% )
YT WG, M5 As AT I NI As BEBRA R AR 2 9 ' ik B AR X 45, o R R TR R
LR 25 & (OB (K SA-D) . #E—2  No. 11 5 As IfAF AMIXT D00 fe i, SR AR
XA AZL RS FL AR S5 & As BESL A X298 0008 AR IRAE , wTFE S AR AR 5 07 36 1 19 e A A TR 1 T
JEAT ', LER M AL IS, No. 5 ERHTFREMR,

x3. ZREBRE—REN
Table 3. The primary structure of nucleic acid aptamers

FFs —REH (HTRF )

No.1  5'-CCCCTGCAGGTGATTTTGCTCAAGTTGGCAATCAAAATAGCAACTTCAAATGTACGCGACAGTATCGCTAATCAGGCGGAT-3'
No.2  5'-CCCCTGCAGGTGATTTTGCTCAAGTGTGGAACAGATTCCATCAACCTTTCGAACACCTACAGTATCGCTAATCAGGCGGAT-3'
No.5 5'-CCCCTGCAGGTGATTTTGCTCAAGTACCAATGCGCTATTTCTCCAACTAACTCGCACGCCAGTATCGCTAATCAGGCGGAT-3'
No.6  5'-CCCCTGCAGGTGATTTTGCTCAAGTTCGCACGCAATTGATTCTAAACAACTGCCACCTTAAGTATCGCTAATCAGGCGGAT-3'
No. 11 5'-CCCCTGCAGGTGATTTTGCTCAAGTCCACATCGATCAACTTGAGTGCAACCATAAGATGAAGTATCGCTAATCAGGCGGAT-3'
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# A 30—A-t L 4 14 | 30
30—A T por! RN~ \ P |
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C\G A I ) -6 2 =0 C/\/T/\' -+ & <
SN T &b A, oS 14 ¢ &
A £ R ° R £ R Y4
i £ % s o A ¢ [ A’
~Te 10 201 ~c A b i 4
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g o 1-A s % g o §
T \ 10—¢-¢ O A o Y - X
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& A S0 1 R : 4 e Crer
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80 & 4 Y Gug_ A OO0y A 80" C~g_c—T d 60 AvgA
A < s i e ¥ 0 ok,
e~y S 50 o ‘j\ T T 6-¢ R
£ / EOENE o 1oL 70 % / o
GogA 0 VA 80 T 'S < a0 s
A\T,é }kc’ A~c—c-T b A
No.1 No.2 No.5 No.6 No.11
4. Mfold Tl 1% B4 1% AL i — 2% 4544
Figure 4. Predicted secondary structures of nucleic acid aptamers by Mfold
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Figure 5. Specificity of nucleic acid aptamers binding to As vessels
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