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Screening and identification of gastric cancer serum aptamers
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[Abstract] Objective:By using carboxylated agar magnetic beads as selection medium,we sought to use RT-PCR and target
replacement subtractive SELEX technology from the serum of gastric cancer screening to obtain aptamers with high specificity and
affinity. Methods: The target molecules were gastric cancer serum performed with centrifugal ultrafiltration (ultrafiltration 50 000) , and
the carriers were the carboxyled agar magnetic beads. Firstly, oligonucleotide library and anti-screening agar magnetic beads (normal
serum binding )were bound,then supernatant was combined with screening magnetic beads(gastric binding serum). We washed away
unbound oligonucleotide molecules,and oligonucleotide molecules binding on the magnetic beads were isolated and amplified. N\
enzyme digestion method was performed to prepare ssDNA second library for 10 rounds of screening. The library of the 10" round was
amplified to obtain dsDNA ,then we used gel extraction kit recovering purified fragment of dsDNA and connected it with pMDTM18-T
vector and transformed into E. coli DH5a competent cells. we selected positive cloning group and sequenced them to obtain aptamers
sequence. Simultaneous determination of K, values of gastric cancer serum aptamer was performed by flow cytometry. Results: After
10 rounds of selection,20 gastric cancer serum specific aptamers were screened. Conclusion:The specific detection showed that the
K, values of gastric cancer serum binding aptamers were at the nanomolar level ,and No.5,7,16,17,18 aptamers can bind to gastric
cancer serum with high specificity and affinity,and didn’t bind to normal human serum. It provides an experimental basis for the
early diagnosis of gastric cancer.
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1.1 ##

ssDNA SUZEF51 (88 nt, 1.2 nmol , EEE(E 1.0) .
5" -CTATAGCAATGGTACGGTACTTCC-40NAAAAG-
TGCACGCTACTTTGCTAA-3' (N=A .G.T.C); 5]
Y1 P7 J%%1.5' -CTATAGCAATGGTACGGTACTTCC-3'
(9.6 nmol, WGEE(H 2.0), FiF514 P11 551 .5'-
TTAGCAAAGTAGCGTGCACTTTTG-3' (4.2 nmol, %
JGRE(H 1.0) & Bio-P11(4.2 nmol, WOGEE(E 1.0)514)
¥ B T4 8,10 000,30 000,50 000 #7EE Iy
A IR BAEYRHAA R AR R IR f T
A BRI R e e 2 AR 2 B it

N (10 U/pl) (A 1) 5 B 96 R 3 I3
HoAAa bR e Be p L 1R LT B H A B B

AL, BW (0.1 g HEME, 12,5 mg MG HEH,
12.5 mg &8 A AE 10 mL 1xBinding buffer FP),]X
Binding buffer(137 mmol NaCl,2.7 mmol KCI,6.5 mmol
Na,HPO,,1.8 mmol NaH,P0O,,2.5 mmol MgCl,,1 mmol
CaCl,) ;2xSSC PEW :17.53 g NaCl,8.82 g #r B2 =
BAYT 100 mL ZEMAK Y KR 5 5 IR IAT
12 Fi&*
121 fAEeg a2

AW 78 3% H 50 000,30 000,10 000 #A J1E 45 Ab
P i R AR DI 2B i i = E R R T

et 10 BB B AL, T 1500 r/min 25
> 5 min F2 R MM FISCEE R , S8 J5 K W g i
TE 4°CEFF 12 000 r/min B0 5 min, PE—4 22 f5%
BA AT , B0 R R I , -8OCIRAF RIS,
50 000,30 000,10 000 #BIEFHEA , LbrmFEENA,
122 BuBEFIRAFRITFESFELEY

FENEAEHE U SRS, BCEIR 10 1)
BB ARSI IS 8 mL, ITA 16 mL K&+
KFEATRE BT IRA) 30 s, 4 B 4 mL 43 5 A )
#2144 10 000,30 000,50 000 FoEEIEE T,
15 000 r/min 20°CE5.C> 15 min, JE 7 B & T-80°C
B,
1.2.3 SDS-PAGE #.ik

B 20 L A [ B 780 5 g0 4 A 3L B9 R,
A FFEGE IR, BT 95°C/KHE 5 min, 20 pl AR I
Ff ,SDS-PAGE BEJRHLUK (10%53 B IE 5% 46 )
100 V HLJK 4 h, B S e o, g,
124 @A RFHERE

FFWCEEE B 100 1] 5 988 2 I35 45 3 200 L
1857, H 50 000 #EUEEE B0 P, il 45 Al B R A
L7, 500 pl / 545, -20°CrKF A7 4 LATRIBE
(A7 i & TE TR A LT , 28 e R AF 4
1.2.5 B R4 F H M SELEX 56 ik

B4 mL REALBRREER , 456 1 mL Hl &40
EHIRA I, 37°CHEE 2 h, 35 EP EHHERIR
AT, R 10 wmol / L tRNA (tRNA 2 R4 5
PESEGR, BAMTHENRE S, 37°CIFE 30 min, H
1xBinding buffer Ve 3 ﬁ\, IR 1 min, 50
ssDNA 3CJ%E (] 3 mL 1xBinding buffer % #0124 ss-
DNA 38, FE43R%),95°C 5 min,4°C 10 min,37°C
5 min),37°CIFAE 1 h, 3¢ LR G ssDNA U, H
IxBinding buffer % 3 ¥, £ 1 min, A 3 mL 4li7K
95 °C 10 min, Y0£4E L35 IIAF] 10 000 M & T,
5 000 r/min &> 15 min, WEBIEE P FE /F
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1.2.6  RT-PCR # 3¢ 3£ 4F dsDNA

dsDNA JOWARZ GG 3519 PT (25 pmol/uL)
0.8 pL. Fi#5]% Bio-P11 (25 pmol/pL)0.8 L,
dNTP i85 (2.5 mmol/L)8 pL.10xbuffer 10 pL,
2V YL R (super green 1 )2 pL #& A DNA 160 wL,
‘TaqDNA B4 (5 U/pL)1 pL 28 T7K 57.4 ulL.,
TR, B 30 pl, 40 8 %, RT-PCR #H179"
B, S RIS B fe i p A R
1.2.7 N\ Babpik ) & ssDNA

B 25 L 10 U/pl B9 N BN A 25 pl RNA-
free water FEATHE RS, IR RABIR &), & LA ¥
ARFTF 0.5 mL EP &, (D35 wl RNA-free water;
@ 2 pL 10x\buffer; 3 5 L \ filf, YEF7ET) RT-PCR
P32 dsDNA 724, 1E PCRAX Fisf7an T
J#:37°C 30 min; @80°C 15 min; 3 4°C 10 min,
12.8 R if

B4 mL BRIEACHNRRRCE T 15 mL EP 45
O BRICE “1+7, BIIEGR 4 BB 1 mL #5547 09 B
FE I B 4.5 mL R A BURRIR - icE T 3 4
4 mL EP & A 5ilbnic o 2-" 3= “4-" BRI
B MBI 1 mL AR g, I R
i BT 37 CREAERR G TIFE 1 h;“2-"
EP & 55150 ssDNA &5, BT 37 CRMENEER
PG T 30 min; WH2-"EP &) ssDNA il
AF“3-"EP &b BT 37°CEME R EIR S 4T
J5F 30 min; WHL “3-"EP & H A ssDNA A )
“Q-"EP T, BT 37CEMANXERIEG R TIEE
30 min; WL “4-"EP 4 (1% LM A S “1+7EP &
o, BT 37 CRAKXERRGATHE 1 h;
“2-7 437 4T TS T IR B SRR WL R AR
F) 15 mL EP &, IEGAE | IBA SRR E H 2x
SSC ¥ 53, JIA 1 mL 47K, 95 °C 5 min, 12 000 t/min
B 5 min, A BT 3 Uk, 3 3 mL L,
JMAE] 10 000 #EIEF H,5 000 v/min &.0> 15 min,
WA R Y BT VRN — SRR IR

R FIREALER, JHERRRTET A t(RNA
e S 4 SRR AT O 38 | H N 18 () e Sk . At
AT 10 #e 0k,
129 &% A

B e R R A 10 58 150 45 Hh A9 L 35 7 s
B, Bl 300 wL PCR R, AR R ELJT - 10xBuffer( &
Mg*)30 wL, it 45 wL (G iy i) 4 Ff

ANTP IRA & (455 25 pmol/L)2.4 wL. 514 P73 pL,
5% P11 3 wL.5 U/L 1Taq i 2 wL 407K 2146 plL,
FEAMRA)E B 50 pL 4%¢ B T PCR XY™
4 (95%C 5 min;94°C 30 s,55°C 30 s,72°C 30 5,20
TEIR) SRIE2AMDE T UIEI & B DNA Z50 ek,
FIFH R IR & Il gl fk B 09 By dsDNA,
fillf i dsDNA B ZK %, P85 5 pMDTM18-T
AT AR B . pMDTMI8-T 0.5 pL dfi A
#) H ) F Bt 2 pl.solution 5 pL.ddH,0 383.5 uL,
16°CJZ i 30 min, fH R K dsDNA FA ks, HX
CEEIF T2 DNA 10 pL Il AJSSZ 25401, 1%
EBAEXT IR, Uehl, B T H 2 N E R RN LB R
FeAk LR, PRk SO A TIY .
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Figure 1 Process of aptamer selection by SELEX
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“17 “2"EP MK B R R I, “a” b EP
BRIEH AW, “17.927 “a” “b"EP H & T 37CEK
AREER G E 1 h, 5 bRk E
ARG, “17 .27 “a” “b”EP & &M A 1 mL ssDNA
(B 5.7.16.17.18 5 & MG B A H 4 mL 1x
Binding buffer %%,fﬁﬁ}?ﬁ@ﬁf(} 5 min,4°C 5 min),
BT 37 CREAEIRIRG & TIFE 1 h; 58 Lalkdih
[ ssDNA, “17 . “2” “a” “b”EP %54 I 1] 2xSSC ¥
5 3, 7 300 wL 467K, 95 °C 5 min, 12 000 r/min
B0 5 min, WE 3 381 RT-PCR #4746, RT-
PCR VAR R 45 L7519 P7(25 pmol/pl)0.8 ul,
TS 149 Bio-P11(25 pmol/pL)0.8 pL,dNTP BS54
(2. 5 mmol/L)8 wL, 10xbuffer 10 wL, %G58 (super
green | )2 wL,rTaqDNA R4 (5 U/pL)1 pl, 2
B KA SATCE 100 WL, FE530 1R AT, B4 20 pl
O3%E MR 545 10 wl, RT-PCR &M,
B.C 41208 A 21 B3R 001 T

2 7 R
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Figure 2 Comparison of the enrichment effect of different
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Ja L A R % FH 9 HL AR 21
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ILHEFT T 10 $THIE , SRR TR AR AN 1, B

SELEX b8t 2, ik et %], ssDNA

SCPE /GRS G 3G LA BT i i, 99 7 i (R AS T
ik
*1 BRELFEEE SELEX fiEEHEF
Table 1 SELEX screening condition of gastric serum
aptamers
—_— Wik ssDNA  BUER SUR/HE WE
LIt/ (m ssDNA 0 R SIVE  BRESES I
JE (pmol) (pmol) HE(uL)  IL%E  (min)
1 4.0 69.5 69.5 600 2 60
2 4.0 46.3 46.3 300 2 60
3 3.0 79.8 52.0 350 4 50
4 3.0 59.7 50.0 300 4 50
5 2.0 429 40.0 275 6 50
6 2.0 51.6 45.0 250 6 40
7 2.0 49.1 40.0 225 8 40
8 1.5 30.1 30.0 200 8 40
9 1.0 28.1 28.0 175 10 30
10 1.0 31.0 29.6 150 10 30
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Figure 3 K, value measurement results of part of gastric

cancer serum aptamers
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Table 2 Primer sequences of gastric cancer serum

i FFAI(5'—3") K,(nmol/L)
1 GGCAGTGCAGCTTGCATGCCTGCAGGTCGACGATTTTAGC 53.0+7.2

2 TGCACTTTTGTCCCCCCAGAGGCCGAATGCATAACCGGGT 79.0 + 4.9

3 GGAAGTACCGTACCATTGCTATAGTGAGTCGTAAATCTCT 89.0 £ 9.6

4 GCTCGAATTCGTAATCATGGTCATAGCTGTTTCCTGTGTG 74.0 + 6.6

5 CCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAA 99.0 £ 4.2

6 CTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCG 34024

7 TGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCA 109.0 + 4.6

8 GGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCT 84.0 + 6.9

9 GACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTAT 25.0 + 4.9
10 AAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAAC 56.0 + 5.6
11 AAAAGGCCAGCAAAAGGCCAGGGAACCGTAAAAAGGCCGC 67.0 + 3.9
12 TTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAA 66.0 + 4.6
13 GACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGC 55.0+7.9
14 GCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTC 51.0 £ 2.6
15 CCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTA 46.0 + 3.8
16 TTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCAC 107.0 £ 7.9
17 TTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCT 112.0 £ 8.6
18 CCGGTAAGACACGACTTATCGCCACTGGCAGCAGCAGCCA 106.0 + 4.9
19 TTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTT 64.0 = 3.6
20 GCCTGCAGGTCGACGATTTACGACTCACTATAGCAATGGT 61.0 + 5.9
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Figure 4 Secondary structure prediction of part of gastric cancer serum aptamers
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Figure 5 Phylogenetic analysis of gastric serum aptamer
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Figure 6 Results of specific identification of gastric serum cancer aptamers
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