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Study on detection method of
salmonella using aptamer-conjugated microbeads
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Abstract: Objective: To investigate the feasibility of aptamer - conjugated microbeads for the detection of
salmonella.Methods : Amino-terminal aptamer probes were covalently attached onto the surface of microbeads.
Fluorescence from microbeads was detected as signal source,and parameters were optimized which may affect
detection of the target.Results : Salmonella were detected in six of 20 aquatic product samples by this method,and
the detection rate was 30% .Conclusion: The aptamer - conjugated microbeads can be used for high throughput

and accurate detection of salmonella.
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Table 1

Sequence of salmonella aptamer and oligonucleotides used

AR

JFA1(5'-3")

Salmonella enterica aptamer( Ap)
Cy5—-tagged aptamer( Cy5-Ap)
Target A

NH,-(T)13-TAT GGC GGC GTC ACC CGA CGG GGA CTT GAC ATT ATG ACA G

Cy5-TAT GGC GGC GTC ACC CGA CGG GGA CTT GAC ATT ATG ACA G
NH,-(T)13-TCG CTA ATT TAA CCG GGC ACC GGA TTA GGT TCC GGC CIT G

T Ap N EIEBMTRI VDT [CBEDE R ; CyS—Ap HELBAG R U ] [C R IE A ; Target A 159017 R B 1A 55 Tl 45 20 10 28 R ik B A

LR ST R
1 #MRl57HE
1.1 HR5NEE

e O B OATCC15611 . g ¥ i M N B
ATCC17802 GE%BY G ATCC29930 | 4w (0,44 2] BR Al
ATCC25923 K JmIR7s R B ATCC25922, L) K 2= Hir 4
A CICC21633 47 H ik S0l L A 55 A6 560 A6 28 Jmy s A= 4
S A T AP L SR AL B RER (AP 45 AR 250 um,
B .2.05¢/mL) W H sigma-—aldrich 2\ &] 5 5256 B
T 25 PR B 1 3 g 2L DL R e 5 A db ekl
BB AR BR 5 AE 2 7 S it 5 e A 22 150 24 oy [ 7
Syprat W AR g 1A 2E R A FD 5 SEAZCE IR IR
sy ok A T A TR AR S AR
FIG I, IT 2 S ) v I AH 2 B atidl

Gene pix 4000B H 51X A7 43 1 EKAF GenePix
Pro 3.0, £ [E AXON instruments; 4> H sl ik 4= ¥ % &
K2y UL S S T R GE VITEK32 , 2k [E A R
A MR RR E Y ND-1000 Spectrophotometer , 3%
thermo fisher 2 5] o
12 KWHE
121 GRGAEREAE Tk
L2001 3 38 Sl Bk 19 92 Uk ( ik 2k 32 T % BR TS Ak
500mg A 28 Ab A BE FE AL ERIE A 1mL 6mol/L HCI %
W, SRR VR, Z K pEE T, 110°C |
Z= T8 2h,
1.2.1.2  BEBSTRERMEEGEIL 4 IR BE B R IZ A
2% 3-2 N HE = W RS aEBE (APTMS) (19 Jo /K HH 2R %%
W, IR T YR IV Sh, JHTC/K W R IEWITE e 5 Ik,
AR 3min; 110°C FL.25 TR 2 /0 3h, L0 SR S 19
TR HHEE T IR T AR
1.22 3EMEERAREE 2 APTMS ik £ 1k 157
FOWAS BN E LA R S, AR SCH 1,4 - 2K 5% Bl IR
fig ( PDITC ) fB 45 21 5 7 UL {2k NCS—Beads,

SR ALER NCS—Beads 191l 45 : 10mg fiE ke fb
Qb (14 B 3 4 ER M 7 500l 0.2% PDITC/10% it
BERY N, N— — F B e fie ( DMF) 35,37 C R 2
N 2h,DMF %E 5 i, Jo7K 2 BEpe 3 i, & H Bek 3
i, IR A A TR
1.2.3  YPITIREE A (Ap) TEMER ERYEE  2mg 5
I EUR AL R NCS— Beads B F 5pumol/L. NH2 - Ap 1Y
0.05mol/ L HiR#M 2% v ¥ ( pH8.5) 20 L, 37 °C i 7 ik
G R, FH 2B F oK Ve S IR, W iR B T
1.2.4  GERSUPTTIRE 7E NCS-Beads 2 VA5 H90
& 4 S.enterica R WE TR AR & IR W7 TG AL (37°C,
24h) , WA F T DHL £ BS P4, BT % LA 1L~ H
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glifb )5 , #E4T VITEK X252, [6] B HRER L Al 40 B8 7% %
T 4545 2% i (50mmol/L Tris— HCI, 5Smmol/L KC1,
100mmol/L NaCl,1.0mmol/L MgCl, pH7.4) , 145 H#5
PR R BE, I A NCS - Beads— NH, — Ap, = ii& )2 I
10min J5 ,WH FVERJE , LES &9 R vE =15,
JA 20pL 5pumol/L Cy5 #Ricidi 44 (Cy5-Ap) , & i
SV 10min J5 , B EIS WS , LGS & 28 b s vk =
WK, EIRESS T Sk T3 .
1.2.4.1  J2 B Bk [E] X ¢ 177 B B O 1A I o dd 09 wF
5% PR 1.2.3.1 il R, BEHCT 8 B al i (4.8
12.18 .24 30 .36 .48 .60h) 1 S WF 57, XL % 3 A [&
= AR k.
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Y« SCHG IR A B 0 7 25 BR A L B R DR B L R
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REER TR SR N o 45 B Fh bR vE B R & A
wih Ak Ja 2 Rk B M B 3R B IF alife Je, d A B
W o
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(Target A) , 5VTTIREE FHATH: 5 MR N . HGE &
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fig %M ( pH8.5 ) 28 vh i J& il A 20 5pmmol/L Ap I
Target A ,37°C $& 1% i 56 2 I 48h, L)L 22 B F /K ¥k 5
WK, B IR EAS TR E I 50l v 7T 0GB A A2 T (e
BF 0.2MCF) , 2578 )52 )% 10min, DL 454 22 rh i vE vk =
W, In A 20l Spmol/L Cy5 #5 10 3& 4, &5 & S
10min, WU I W, LAGE & 2% h s U — IR, il 1T
ZE TR B RERIEA TR .
1.2.43 TRERPURIZCE MR ASSCEG S EL T 20,
50 Fi1 100 i e Bk BF 57 H: A% 2R 0 H0 X Ho 45 & 1 1d 5
M, SEBG AR A
1.2.4.4 SEARSVTTCE AN BT A ST AR5
HEEL T 5.10.15 .20 .25 30min 75 A4~ B [A] 25 W 5%
H s R B ] 4 58 % H 25 A 0 i s ), S 56 o A
1
1.2.45 WMEREEMEIFR SSRGS TS5,
AT VRS2 o ( elution buffer) HEAT BEMN , MRS AT
P15 &K 55, S NCS—beads— Aptamer [1) 5
SRV, A T2 58 4 BE IR R >k B9 NCS —beads — Aptamer
PEATE LA N, WE% 5 R FH R 3 .
1.2.5  FEASI A AR AL B G AR 2 BE sl v )
FC PR R PR HERS I % PCR 35 ) (GB/T 28642-2012)
A 1B ST KR8 K 5 vk ) (SNO170 —
1992) , I A2 4NF : X 25g £ 5 T 225mL 1Y 2% vh &5
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Y [ g ], T AF 58 v DNA ] 5 8 Xk 3442 100
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Rl R, NEN L R LA Y 3G K Aptamer (Y [5
REIETE 48h Zi A7 a T AE , M Bl 5 B ] i SE <, H
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BNy IR N B 7 NS P |- o N Sl S IS TR N
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Fig.1 Effect of immobilization time of

binding amount aptamer onto NCS beads
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on fluorescence intensity
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Fig.5 Effect of reaction time on fluorescence intensity
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SEEL TRV T PR B ARSI, 322 T i A I e a) b A% S
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