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Selection of DNA aptamersto cervical intraepithelial neoplasia
by SELEX
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Abstract: Aninvitro synthesized random ssDNA library was subjected to 12 rounds of selection against anti-screening cells
and sieving cells by SELEX. Normal and inflammatory cervical exfoliation cells were selected as anti-screening cells, and the
cervical exfoliation cells of low-grade squamous intraepithelial lesion (CIN1), high-grade squamous intraepithelial lesion
(CIN2, CIN3) and cervical carcinoma were selected as sieving cells during the screening process. Then, the highly specific
aptamer CIN-Ap4 was established by the analysis of the specificity, affinity and cell immunofluorescence, which can be used

Received: October 20, 2017; Accepted: February 26, 2018
Supported by: National Natural Science Foundation of China (No. 21272107), Science-Technology Support Plan Projects of Gansu
Province.
Corresponding author: Yuewu Han. Tel: +86-931-8915023; E-mail: hanyuewu730000@163.com
*These authors contributed equally to this study.
(No. 21272107)

2018-04 http://kns.cnki.net/kcms/detail/11.1998.9.20180418.1711.001.html

785




786

ISSN 1000-3061 CN 11-1998/Q Chin J Biotech

as biomarker for Cervical Intraepithelial Neoplasia. Prime Premier 5.0 was applied to design a random ssDNA library.
According to the fixed sequence at both ends of the library, a pair of primers were designed and synthesized. At the same time,
the optimal annealing temperature, cycle times and primer concentration ratio of PCR procedure were selected. The results
under the optimal condition are shown as follows. In the 50 pL reaction system, the optimum reaction conditions of symmetry
PCR are as follows: annealing temperature is 49.5 ‘C, number of cycles is 15. The optimal reaction conditions of indirect
asymmetric PCR are as follows: the primer concentration ratio is 80:1, and the number of cycles is 35. The experiment proves
that the oligonucleotide library is constructed successfully, and the highly specific dsDNA and ssDNA can be obtained under
optimal PCR conditions with good repeatability, which establishes the foundation for the further exploration and

experimentation.
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Tablel Sequencesof random ssDNA library and primer

Name

Sequence (5-3)

Random ssDNA library

TAGATTGCACTTACTATC-N (54 -ATTGAATAAGCTGGTATA

Primer; TAGATTGCACTTACTATC
Primer, TATACCAGCTTATTCAAT
Primers FITC-TAGATTGCACTTACTATC
1.2 7% (CIN2 CIN3) )37 C
1.21 PCR
2% ssDNA 200 pL
dsDNA PCR @
PCR
50 uL ( 2 uL ®
2xPCR Master Mix 25 pL  ddH,O 19 pL)
PCR (95 C 30s Imin 72°C PCR ssDNA
30 s) 2% ImagelJ 200 pmol ssDNA 1 000 uL
PCR 5min 10 min 2x10°  /mL
(20-22) PCR 37°C 30 min
[23]
1.2.2 3 1000 pL
SELEX [24] 3
ssDNA
@ ssDNA = /
120 x100%
-80°C
37 C 1 min ®
@ssDNA ssDNA ssDNA
500 pL 5 min 10 min
® ssDNA 15 L 3% 10-12
BSA ( 2
) 37 C @ sSDNA
( )
( (CIN2) DNAMAN
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1.2.3
1x10°  /mL
sSDNA 4% 30 min 0.01 mol/L PBS
1) 200 pmol 3 5min 10 min
1 000 pL 5min 0.01 mol/L PBS 3 5 min 1%
10 min 2x10°  /mL Triton-X100 10 min 10%
37°C 30 min 37°C 30 min
3 1 000 pL ( ( )
3 ) 4°C 0.01 mol/L PBS
2) 3 5 min (
1000 pL DAPI)
5 min 10 min 2x10°  /mL
37°C 30 min 2 %%5 ﬁ%
3 1000 uL 21 PCRY¥ BRMFHMILER
3 PCR 90 bp
Y=Bmax XX/ (Kq+X) SigmaPlot 12.1 dsDNA ssDNA
Regression Wizard 2% (1
(Hyperbola) PCR 15
SPSS 16.0 495°C PCR
Kqg 35
3) 80: 1
A B C

bp M1234 bp M1234567 M123456 7

A

100
70
50

1 PCR &#ik

2345 M12345

Fig. 1 Optimization of PCR conditions. (A) The verification result of random ssDNA library, primer and ssDNA
PCR products. 1: random ssDNA library; 2-3: primer; 4: ssDNA PCR products. (B) Optimization of symmetry PCR

conditions. A—H annealing temperature: 55, 54.5, 53.5, 51.7, 49.5, 47.8, 46.6, 46 C; 1-

7 cycle times: 5, 8, 10, 12, 15,

20, 25. (C) Optimization of indirect asymm PCR conditions. A—D cycle times: 30, 35, 40, 45; 1-5 primer concentration

ratio: 10:1, 30:1, 50:1, 80:1, 100:1.
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Table2 Screening conditions of aptamer
Number Cell (1x10%mL) ssDNA (pmol) Incubation time (min) Wash times (times)
1 4.0 200 240 3
2 4.0 200 180 2
3 3.0 200 120 1
4 2.0 150 60 3
5 2.0 150 60 2
6 2.0 150 60 1
7 1.0 100 45 3
8 1.0 100 45 2
9 1.0 100 45 1
10 0.5 50 30 3
11 0.5 50 30 2
12 0.5 50 30 1

& 010-64807509 < cjb@im.ac.cn




790 ISSN 1000-3061 CN 11-1998/Q Chin J Biotech

2.3.2

CIN-Ap4

bp

500

100

CIN-Ap4
( 6
CIN-Ap4
< 100, A
;g 9 + Combine with positive cells
S 80 o o Combine with negative cells
1 23 45 6 7 8 9101112 < I * e e
Z 70t
=) 0 . *
2 60 o O
2 50t °
2 ¢o. 0
E 40}
[=] o] 0
g 30+ . .
<
:-E 20' . 0 o Q o]
glm
s O . . ..
== 1 2 3 4 5 6 7 8 9 1011 12

Bl 2 1-12 % 7Fi% 3% 15 A0 ssDNA RS B A= 4 e ik (B E 3 1-12% ssDNA RENXES S H % MK sk

Fig. 2

2% agarose gel electrophoresis of ssDNA Ex

secondary library. M: marker; 1-12: ssDNA secondary Fig. 3 The combination rate of ssDNA secondary
library for each round. library and cervical exfoliation cells for 12 rounds.

*3 EEFF5
Table3 Sequences of aptamers

Name Aptamer sequence (5'-3')

CIN-Ap1 TAGATTGCACTTACTATCCAACGGATAGTGAGGCGGTTATTAATCTGATGGTTACATCCCCGTAGTCG
CACTATTGAATAAGCTGGTATA

CIN-Ap2 TAGATTGCACTTACTATCCCGAAGGGATCACGATTAAAGGGCCTTGTCGTCCAATTCTGTACAGTAGC
GTGGATTGAATAAGCTGGTATA

CIN-Ap3 TAGATTGCACTTACTATCCCGAAGGGATCACGATTAAAGGGCCTTGTCGTCCAATTCTGTACAGTAGC
GTTGATTGAATAAGCTGGTATA

CIN-Ap4 TAGATTGCACTTACTATCCCAAGGGGATACCTCTCAAGCTGGTGTGTTTGTTATTATCGTCCTACAGT
TTCCATTGAATAAGCTGGTATA

CIN-ApS5 TAGATTGCACTTACTATCCAACGGATAGTGAGGCGGTTATTAATCTGATGATTACATCCCCGTAGTCG
CACTATTGAATAAGCTGGTATA

CIN-Ap6 TAGATTGCACTTACTATCCGGGAAGCGGATAGCGGATTACTTAGATTGAAGTGTATGCTAACGGGTTA
ATAGATTGAATAAGCTGGTATA

CIN-Ap7 TAGATTGCACTTACTATCCCGAAGGGGTCACGATTAAAGGGCCTTGTCGTCCAATTCTGTACAGTAG
CGTTGATTGAATAAGCTGGTATA

CIN-ApS TAGATTGCACTTACTATCTCCACCAGCAGTACGAGCGCCGCACCTGACACCACGCACCTCGCCATCC
CCGTAATTGAATAAGCTGGTATA

CIN-Ap9 TAGATTGCACTTACTATCCCAAGGGGATACCTCTCAAGCTGGTGTGTTTGTTATTATCGTCCCACAGT

TTCCATTGAATAAGCTGGTATA

The underlined sequence is the specific nucleic acid sequence of each aptamer.
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Fig. 4 Homology comparison.
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Fig. 5 Specificity and affinity analysis of aptamers. (A) Specific analysis. (B) Affinity analysis.
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Fig. 6 Cell immunofluorescence of CIN-Ap4.
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