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ETERRERN _HREZTRRITATFREER
ATARL A

B ERWw! EiLa! get?
V(BRI 201306) 2 HEAR S S T R T AR AR RS L, i 201306)
F AR FRIK 7 S TR 5% e 2 4 KU VP 5236 58 (1), [ 201306)

# ZE 5 DNA(Single-stranded DNA, ssDNA)TEARAE AH4E: 2K UKL (AuNPs ) I B 2 B 2 T4%
R4 F 1 LU A A BT IR FAAL o ARSI T — Bt % ZRARIER (polyAgy ) BT 51 9 it Bt S A% T R A
£ (dP)  #E T —FhbRic i AuNPs Eb a4 PRI Al RN -R % & (Kanamycin, Kana)o £ RIPERLF
HERIFEDLT , BEER@XUEE DNA (MBs@dsDNA) & &4 b AR EE E 16 Bl AR 751 (Kana-Apt) S5 HAR S 454
FE AP NBEERR TR, 1T polyAy 15 AuNPs Z [H] A SR KR AT , dP #W FTE AuNPs I, I INT7E R
R AuNPs N RAHIER . 5 BA HIFREECR I BEVLT 51 (Random sequence, RS)AH L, A FH & A
polyAq EEFRITFI I AuNPs Lt R I XT R AR 2 AR R BUEIR & T 2 MRS, DL e xR
RHZAERTEE N 0.01~1 nmol/L, K HHER (LOD, S/N=3)4 0.01 nmol/L. AJ7 ko RS LI ER S
TR AW, B 5 1) R A AR e 3 T R AR S A et . AT SR R, S e hiAE R
VIR B i 2 A AT e i TS TR 15 L

XEIR RIRER; SYORNRL; BROER; Ve Sinds

‘Eﬁﬁ%? ( Kanamycin, Kana)%*ﬁnﬁﬁ BRI NN GRS E@flﬁ’ﬁ%ﬁ%ﬁ%ﬁi? 5 BHAE
AN HOll A AR IR 2 AR, BRI R AR AN, AR S IR
R B, DT 268 e TR A 80 1o R R A T A AR TR G (e A E R AR
AR PR ZG ORI R L) (GB 31650—2019) B 1 ANI) £t T8 25 2K 1A e A% B Bk (Maximum
residue limits, MRLs) , W2E 95 A9 MRL 4 150 pg/kg, LAY MRL K 100 we/kg. AR ARG 5 9%
FAG A B S B TR D R B A R Tk A L (B R BB T B L YR B
TR AR BE S 1) S | 70 375 S o ARG R0 A At 7 A v i) 1oy JHATI AP AE SRy BRI o DR, A T B SR AgORN
AR AS (8RR ZR A 7 i % TR B it 22 4 A S AR (i R ELA L A IS R

HRT, ST gk bR s A . S/ N A M B2 3 7 ) e, Horh Hetask
YA S R B AT B0 AR A U S R M 4852 ST FE A S ity (9 75 A 7 T 7 £
KRR R . 99K (Gold nanoparticles, AuNPs) & B8 5 H 5 TAE W ohefl , wAE R e
WIE AR IS HITIE 0, AN, AuNPs FEBHHY S T[] AR 5 A 26 17 25 85 Tl 12 o e vk
Bl R T K ORI & o (BT R , 58 DNA (Single-stranded DNA, ssDNA ) FlIXUEE
DNA (Double-stranded DNA , dsDNA)TEARZMEM R AuNPs F B AR . T ssDNA B3
P, 55 W B AE AuNPs | T dsDNA PRI UIZLUiE 4 ¥4y el FLAE AuNPs R T IWEBH 21)0 JF e J
(4 AuNPs [b AL M O 112 0 T 22 8008, R ) B it 22 4 I3 i At 0 A N B DA v vy RV
Kl (Point-of-care testing, POCT) T RUEZ R A ARIC H (8 3 A e JEH B A T ssDNA Xt
AuNPs WL FR ATy, S0 R A SZ B, ARIRTY DNA B3 5 AuNPs 2R 1R E /R A 5 UK [R)0
CARISEIESS , H L T REPLF S DNA | Z2 R RIS (Poly-adenine , polyA)Xf AuNPs 3 H 5 i i) M
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SEANSTHTIS SR AR poly A 7E/E MY FAnAR . WAL AR MUET R 2 45t 2k SIS AR 3 T
J RIS BRI, BT poly A I AuNPs =[] 5 W B 5 1 B4 B e IR AT sk A2

TEAEHE AuNPs LU AR JERE b ARBFIE A T —Fh T i BEEAZ T IR ET (Diblock oligonucleotide
probe, dP) i bRic Mo IS B AL s T T-RIREE 2 A9 o 5 2AH W] B 25 A BB LT 51 (Random
sequence , RS) MLt , ZEAKAIAT AT (F S HUREE AR IEI T, FIHEA polyAy BERIFFIAY AuNPs a5
X IR 2R AR R R AR B T 2 ARG, MERIE A 0.01~1 nmol/L, KBRS 0.01 nmol/L, JF
AT SRR AN | BAT RAF B S o ATk s 1 b A B A R SR AR Y (R, S T R R
) AT AR R SR

1 SCIGESY

1.1 &5

UV-2540 LA WA CEE T (H AR B EAF]) ;. LQ-5103A B F K- (L EEH i FRHE A BR A
Hl) 5 Mixer 4K S8 eii o4 (2R T AN TR () B AT BR 2 HD) 5 HCM100-Pro fH AR5 & 1 (K
XA T IALES (AL ) A FRAF] ) ; D1008 % F B HL(RIEXSAN I LS (AL ) A FRAF] ) s B tise
JBE A% 2 45 (£ 1 Bio-Rad 2y F] ) ; Bio-Mag MultiSep #4125 4% (32 [E Polysicences 23 F] )5 9600 FEK ™
B (BRI R E B AR AT BR A F] ) 5 78-1 W6 T AL 125 (LRI S A BR A FD ) o

IS ERK Y (HAUCLeH 0, 99%, HIZRIERB A ERA ) s KA IR =44 (NasCeHs0+-2H,0 ,
25 A2 F A FRA ) 5 T B (Glutaraldehyde ) . fEERMLBEPEZR I (Pyridine Wash Buffer,
PWB, Imol/L) . 8600-10 Z3EMEER (Magnetic beads, MBs, 50 mg/mL) F S£[F Polysicences 2y 7l ; 20xM
FRER 2% W (Phosphate  buffer saline, PBS, pH 7.4~7.6) . NaH,PO,, Na,HPO,. S0xTAE Z& & (2 mol/L
Tris-acetic acid, 100 mmol/L EDTA, pH 8.4) . BiEHE III(TM) . 4S Red Plus #ZFREEKE 4L 255 (10000x 7K 3§
W, 0.1 mL). 10xDNA F#EZZ K (DNA loading buffer) . NaCl, Kana, HifR%E%S & (Streptomycin sulfate,
STR). IV A (Ofloxacin, OFX) . BV & (Enrofloxacin, ENR) . $hERM T8 2 (Lincomycin hydrochloride,
LIN) i 380 B (Norfloxacin, NOR) WA T4E T A9 T2 (i) IR A FRA w] . Bt AR 2238000 348 23 A
ali; SEE K Milli-Q HB4E7K (3615 Barnstead 23 mlBAIKALHI ) . 25009 DNA 200 A A4 TAY)
TR () R A BRA ] B P AE BLZE 1. DNA TR BB 4K L AL 100 wmol/L IAE £ , SR I5
H 1xPBS (NaH,P0,-Na,HPO,4, 10 mmol/L)Fi f 2 SL U6 T 7 Mk S

"L LR BTG DNA JF5
Table 1 DNA sequences used in this study

EA LT
Name Sequence (5'—3)
FIREZBE AR Kanamycin aptamer (Kana-Apt) NH,-AAAAAATGGGGGTTGAGGCTAAGCCGAGTCAC
HAMF51-polyAy Hybridization block-polyA,y (HB-polyAs) AAAAAAAAAAAAAAAAAAAAGTGACTCGGC
H#MEHLF 3] Hybridization block-random sequence (HB-RS) CTAGCATGTGCATAGCTACGGTGACTCGGC
HAMFEH-polyAs Hybridization block-polyAs (HB-polyAs) AAAAAGTGACTCGGC
E?I‘J?ﬁlj-polyAlo Hybridization block-polyA ;o (HB-polyA () AAAAAAAAAAGTGACTCGGC
T A#MFH1-polyAsy Hybridization block-polyAsy (HB-polyAsg) AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAGTGACTCGGC

T FRIZGRIE EAMYIRIE 51 o

Note: The underlined parts are complementary sequences.

1.2 ZWHE
1.2.1 AuNPs Hi%&

M R = AR SRR A TR I 7 5 i AuNPs 2 % 50 mL 4l/KF 50 Wl 1% SRR T7E 1
PEFE FIRA I IAEE M A 1.75 mL 1%BLEC (R EERR =8NV, ARSEf FE I N 30 min J5
ZEEEER. YT 4 CEOLRAE
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1.2.2 MBs@Kana-Apt 8% &

Fe = UL A5 XS 50 mg/mL 1.5 wmol/L BYREIRIEATIE AL BBk b B S0 R SE . B 20 plL %
FEALREER , #E 7 25 S5 A 20 WL 10 wmol/L ZFEAEIM ) Kana-Apt(Fi5E T 90 CAEPEALFE 5 min), 37 CHk
VB RS HEATRE ST ES , FH 100 WL 1xPBS 2 s Wi 78 43 VE AR EBE , B8 T 20 L 1xPBS 1 15351y
MBs@Kana-Apt K& T 4 CLAAFEH .

1.2.3 MBs@dsDNA g%l &

B 20 L 10 pmol/L HB-polyA,y A 20 WL MBs@Kana-Apt #1847, T 90 CHNPVIEYELLFE 5 min,
37 CHRWMFE 2 he BESMEIJR, 1 100 L 1xPBS Peik 5 ¥k, AT 20 pL 1xPBS 1, 132 MBs@dsDNA
KR T 4 CHRAT.

1.2.4 HREHOMRL

7 30 L LKA 60 pL. AuNPs, 37 CHEIRZFF FEDEIFE 2 h, FHIMARFIVEEE R NaCl i
(0. 0.1, 0.2, 0.3, 0.4 F10.5 mol/L), ##& 1 min, FRARWIESAR S (0 A4k, HIE 14K 2R AE 520 F1 620 nm
WA AL IR GEE
1.2.5 ETF polyA Witk BfEREHA T FHBEZRM

#% 20 wL MBs@dsDNA F1 30 pL AR RABE R (0. 0.01, 0.05, 0.1, 0.5, 1. 5, 10, 50,
100, 500 nmol/L & 15 pmol/L) o /MR A fG , EiRIE B K o #2030 wL LW, A 60 plL
AuNPs, 37 CHEHOEIHEE 2 h J5, A 10 pL 0.3 mol/L NaCl ¥5¥ . #+& 1 min J& , #EHR WL (0,28 4k, 30
SERZTE 520 F1 620 nm KA OGREE
1.2.6 4$RMHE&N

20 L MBs@dsDNA 5 30 pL A[FREE BT R (RIBEEZ . STR. OFX. LIN. ENR #l NOR, FIi%:
FAYMESESN 10 nmol/L, HBEHIAZRAYMEEEN 1 wmol/L) /MRS G, BRI E K . FERES 1.25 1
Jr AT
1.2.7 PolyA KERIENE

PEAFE R A TSR T FIERET (polyAs. polyAjg. polyAqy Fl polyAsy) o f 20 wL MBs@dsDNA
130 L ARV ERRIBEZ (0. 0.01, 0.05. 0.1, 0.5, 1. 5. 10, 50, 100 #1500 nmol/L) 7t /3iE =]
&, BRI E A, R EARES 1.2.5 1AM .

2 ZERGHE

2.1 XKFEIE

ST i B AT TR TRET 1 L (08 P A% B F AN R IR 28 0 SR AN ] 1 9, BEHRET R polyAgy
FHB JFFNA L. 5%, EILAE MR R EE 238 BUK Kana-Apt 5 SLRETR & 4 N5 , HB P31
Kana-Apt B AMICXT , 155 MBs@dsDNA &) MBs@dsDNA & &4 3 i XEELEHE H (1) Kana-Apt 5
IR MEM IR, &L AR S , FEdsDNA ik B dP. fE /0 B4R BE s b i s
() dP 5 AR ZAEMRHY AuNPs ETRIFETT , polyAyy 5 AuNPs 11 & AF 75 35 F1 S B . AuNPs 7E poly Ay B4R
T2 i W R 5 B R AR AR IR LI, MR R P RS RIRE R, MBs@dsDNA 4544
KRR e AT, AuNPs LA 1R, SEOARIR R 4L @A il k(e .
2.2 MBs@dsDNA Hy#|&FIRAE

¥ Kana-Apt ISR SREERIEE BN BS)5 , I 5E Kana-Apt IS IRAEIE & HIS AOOC 284k, gl 2A BF
N, SRR R G , Kana-Apt 7€ 260 nm &b FME L B 8 FRAIC, RBHA — 40 1 Kana-Apt )4 AE R
BRFT , 35 MBs@Kana-Apt B 5%, A T #E—HIE5E Kana-Apt 5 HB-poly Ay 7EREER R R AT HI 4438 )L
I, BRI e Fi Uk 5 2 -] LW IBOGIE R dsDNA HEAT3RAE . 4018l 2B Fz , UkalE 1 FIKaE 2 4351
JERAFREY 5 wmol/L Kana-Apt 55 5 wmol/L HB-polyAy, ¥KiE 3 J& & B4 =) (L1 s 18 ) . 25715 3
)3 R 3 ) i A28 08 | IR S A B T A AR A ) . Al 2C TR, MBs@Kana-Apt 5 HB-poly A,
WEE G, LIEW HB-polyAy WAL B E R, IESE T MBs@dsDNA 2 %61 .
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lfi} AuNPs: gold nanoparticles A Kana: kanamycin O MBs: magnetic beads
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K1 T 2 RGNS ) iR BESAZ T IR IRET 9K 8 L AL A I R IR % 28 (07 18]
Fig.1 Schematic illustration of diblock oligonucleotide probe (dP) with a poly-adenine (polyA) tail-based gold

nanoparticles (AuNPs) colorimetric sensor for detection of kanamycin

Al2 B € 19
a

10} 1.0}
5 5
S 08} . S 08¢
g 500 bp | 3
g 06f K 2 o6l
E 200 b E
204} P 204
< 100 bp <

02 “Apt+HB-polyA 02F

0.0 . N 25 bp - lé) 0.0 L L h

240 260 280 300 320 - 220 240 260 280 300
A/mm A/mm

K2 (A) Kana-Apt 5 BEZRIF 5 AT () M 75 )5 (b) RO S0 AT ILIRBOET 5 (B) BrIRBHBERS IR RAE - K
B M 4 25~500 bp Marker, JkiE 1 > Kana-Apt, ¥k 2“4 HB-polyAy, Vil 3 & Kana-Apt+HB-polyAy;
(C) HB-polyAy S REBRF 11 ) Kana-Apt 2438 11l (a) F1Z58 J5 (b) 9 5 50- 1T WL kot

Fig.2 (A) Ultraviolet-visible (UV-vis) absorption spectra of Kana-Apt before (a) and after (b) incubation with
MBs; (B) Agarose gel electrophoresis characterization of different samples: 25-500 bp DNA ladder marker (lane
M), Kana-Apt (lane 1), HB-polyAy (lane 2), Kana-Apt+HB-polyAy (lane 3); (C) UV-vis absorption spectra of
HB-polyAy, before (a) and after (b) hybridization with Kana-Apt attached to MBs

2.3 [bEARBHORNRR
FERERIREE T, AuNPs R HIFRE 1L )2 250 9 F R DT , 5 1 R IR AS A I | 3K 2 56T AuNPs
Lot SRS At . B4 T FhV X AuNPs R R AR PERs2mm , 25 5 4N (%] 3A BF7R . JILA 0.3 mol/L NaCl
J& R A AR, IF H AuNPs 7€ 520 nm Ab FRAE TR ISC04 5 BEREAIS , F2HH AuNPs H 30 o i A SR B
%o .Jﬂ: PEFE 0.3 mol/L NaCl IF IR EA TG S5
25 FRESL AN 15 pmol/L RAREE R %5 MBs@dsDNA A WX HOAREIMa Rk . FAe PiAT BB (2738
1%%H$HF“EI’~LJI\—TE%H&C;‘6?§(I§I 3B) AIAL, SRR R AR TE RIREE R I, AuNPs IR 2L 78
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A 12 B 12
——— 0 mol/L
—— 0.1 mol/L A
0.2 mol/L 1.0
0.3 mol/L
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= 208
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o 5]
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< s 0.6
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o o

2 2

< el 0 pmol/L

600 650 700

ALAAR) -| I

0.0 ! 0.0
400 450 500 550 600 650 700 400
Amm A/nm

F3 (A IARFEHE ) NaCl RO, 0.1, 0.2, 0.3, 0.4, 0.5 mol/L)J5 LR A £ (1) £ 4h-n] Wit
s (B) RABEEZVKIESHII A (a) 15 wmol/L Fl(b) O wmol/L FFEETF polyAy Y AuNPs HE (a3 i fAffe ki 5
R b T UL A 1] SR AR A ft R D27 1

Fig.3 (A) UV-vis absorption spectra of the sensing system upon the addition of different concentrations of NaCl
solutions (0, 0.1, 0.2, 0.3, 0.4, 0.5 mol/L); (B) UV-vis absorption spectra of polyAy tail-based AuNPs colorimetric

sensor in the presence (a) and absence (b) of 15 wmol/L. Kana. Insets are photograph of samples

520 nm BB B ARRIE RS . SXUESE T RIIBEE R W 7E MBs@dsDNA AW L se e Aral oA, B
dP 5 AuNPs %&2E @5 A, AuNPs 78 SR 25 P AR R R e RS R IH LT dP B S bric b (R s Xt
FIREE 2 HA RA MR

A B EMT, HIXETHE Bt DNA, polyA AT Je4s & 1E AuNPs i1 . ABFSE il — B EA
AR IE R A BEALIT SRR dP Y poly Ay REERIT A o ARG BN GE IS HL Uk (6] 4A | B €0 1 o5 P ) 245
B ZBP R A HB 5 Kana-Apt Z [RIIR 5] AN& 4B s, L3S 5% 4 (%) HB-RS [
JE KA T AR, DR MBs@dsDNA 4135 a5 3. LA HB-RS AT HRZH  E—HAESE T polyAsy X AuNPs B

ARG e
R 5 ) AuNPs FEEE B L AR K DU A R B 1) RAREE R (] 5A) o SRR R s AFAE R

A B 1.0
0.8
=
500 bp < 06
g
e
200 bp 2 04
<
100 bp | e
' Apt+HB-RS 0.2
-~
25 bp . .
) ” 0.0
240 260 280 300 320

A/mm

K4 (A) BUISPEEEN VK SR : Ik M Jy 25~500 bp Marker, 7K 1 & Kana-Apt, 3ki# 2 Jy HB-RS, JkiE
32 Kana-Apt+HB-RS; (B) HB-RS 5%k [ Kana-Ap 2452 (a) FIZL S (b) A28 4h- AT WO
Fig.4 (A) Agarose gel electrophoresis characterization of different samples: 25-500 bp DNA ladder marker
(lane M), Kana-Apt (lane 1), HB-RS (lane 2), Kana-Apt+HB-RS (lane 3); (B) UV-vis absorption spectra of
HB-RS before (a) and after (b) hybridization with Kana-Apt attached to MBs
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MREE S, BT ATETE IR AR AR A AR B4 | 3 Je B TR ER 1 A SR 45+ R & A 78 4k
AuNPs 7E = SR IR & A AL T B Bl RIS EE 3V B B , v VR € DA (232 7 A% SR 21, b P
JAY dP 422 | polyAsgy Xt AuNPs LRI BE ST B M. EMRZE 1 nmol/L AYMREE T , W] LTS 2 b o3
AuNPs U8R 5406 (18] 5A, ZLEARELME, HB-polyAy) . AHILZ N, i HB-RS fXf BRZATE RIREE R
WPEH 500 nmol/L BB &4 T A NG (18] SA | SRBAAE) . EIRGEFIEI T polyAy ¥ AuNPs
(e SR AR . 55 BERLIT 51 ssDNA AH B (FHIRIECRE ) , &3 polyAqy FEFFITHIIFRENXT AuNPs LS50S 1)
R R T 2 B S, AR (28 A0 R LI 1] () SB A SC) R, FE 620 nm Ab LT —
ASHTE SR RAEAS AuNPs FYRRIE IR IS0 | O HLBE 2 5 T8 28 VR B B i sz iR AIK , 062 F 520 nm b5 HIGE
AuNPs FRFAF IS4 th Bt 25 IR 5 23 MR B8 (10 8 1 T R T 184 5, 8 W1 AuNPs 174 P SRR B TR Ml R 3k 2
SZER G SA PRI 0L A B AR (b —B. IniEl 5D FTR R R US4 (520 nm) 5 RERIE (620 nm) (1)
WS HA (Asa/Agao) 5 RIREE 2 ETE 0.01~1 nmol/L Ju BN R E R | 2o FE N y=0.5049x+0.7453

A B 12

—0 nmol/L
—0.01 nmol/I}
—0.05 nmol/I}
1.0F —0.1 nmol/L
—0.5 nm})l/L
0 0.01 005 0.1 05 1 5 10 50 100 500 (nmol/L) 5 08k %2%}/{“
[ e il 5 10 /L
HB-polyA, &" YV V:V:} Yvyve F 5 )& 50 nmol/T.
G Lad L - 2 —100 nmol/L
. g 06k 500 nmol/L.
HB-RS YYYVYVYVYVYY:Y: 3 Ul
< 04 \
N
02 ooy
0.0 L 1 L L Il L
400 450 500 550 600 650 700 750
A/nm
C 10 —0 nmol/L D 9
—0.01 nmol/L
—0.05 nmol/L. 8T
osl —0.1 nmol/L,
E 0.5 nmol/L 7F
1 nmol/L
= —5 nmol/L 6k
< 10 nmol/L
> 0.6 50 nmol/L g ;
= —100 nmol/L < °f 3F 1-0.5049x+0.7453
g —500 nmol/L ) 1.2F R*=0.9725
= oo 4F g 11}
g 04 i 5
o 3k g 1.0
< - < 0.9
02 ar 5
\ 1} 0.0 02 0.4 0.6 0.8 1.0
[Kana]/(nmol/L)
0.0 1 L L L L 1 O L L L 1 1 L
400 450 500 550 600 650 700 750 0 100 200 300 400 500
A/mm [Kana]/(nmol/L)

K5 (A) AW -RIRERAAAEN L OB RIA R =R A 55 LAT T polyAy Y AuNPs L afE
AR A 247 BT RS Y AuNPs FLELBIAR s (B) ZET polyAsy Y AuNPs HE (R IEAR AN Rl B2 R
ASEEF (9 50 ] WIS (C) T RS 1 AuNPs Ho (% RS AR ] 1 TS 85 22 1 58 - T LG
WOETEE ;s (D) RAREE RIS Asy/Ae FIKER, HHEINTE 0.01~1 nmol/L Y FEI N -RAREE RIS As20/d0
RZRIER R (n=3)

Fig.5 (A) Photograph of the colorimetric sensor in the presence of various concentrations of Kana (0, 0.01,
0.05, 0.1, 0.5, 1, 5, 10, 50, 100, 500 nmol/L): row 1 is polyA,p-based AuNPs colorimetric sensor, row 2 is RS
based AuNPs colorimetric sensor; (B) UV-vis absorption spectra of polyAy-based AuNPs colorimetric sensor in
the presence of different concentrations of Kana; (C) UV-vis absorption spectra of RS-based AuNPs colorimetric
sensor in the presence of different concentrations of Kana; (D) Correlation between Kana concentration and
absorbance ratio of Asy/Agy, inset is linear relationship of Asy0/4gy9 and Kana concentration in the range of 0.01
to 1 nmol/LL (n=3)
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(R*=0.9725) , #: i FR (LOD, S/N=3)% 0.01 nmol/L. . CHRFRIE KT ssDNA 1 dsDNA X AuNPs W [ff 35
7 25 S 1 U AR SRS A4S BRI B 202 5B RIIREE Z A I )7 A L (32 2) | AR 7 Bk B
ﬂi&,mﬂufilﬂﬁﬁ,ﬂﬂ%?j@ttiﬁu%H@iﬁa‘mwcmmuo

322 R[ARABEEZ Ay B 4 B RE 1 LA

Table 2 Comparison of analytical performance of different methods for detection of Kana

‘ L ot \

Ik . L Sk
Linear range/ Limit of detection/
Method Ref.
(nmol/L) (nmol/L)
$J¥: Fluorescence 100~2.5x10° 226 [26]
)6 Fluorescence 0~50 0.304 [27]
{28 % 6 Electrochemiluminescence 5.826~5.826x10° 1.748 [28]
HL1k2% Electrochemical 1~1x10° 0.36 [29]
P EGiEH: Surface-enhanced Raman scattering 1~100 0.75 [30]
LA Colorimetric 10~4x10° 4 [31]
Hea7k Colorimetric 0.01~1 0.01 ngji/jé
This work

PR R PR R HEE T AL AR R RIS R R . anlEl 6A P, R SEg 2l m) - RIPEE =R
AP ORFE I A 0 BS TNELL A, Asao/Agao WD 5 T LB X RALH | SR IAZ IR AR X R I8 R R A R AR R
Sk
AT polyA Y BE AT LA HE AuNPs I DNA 43 A% BE SEUE 233 R T #2248 5E polyA
FEXT A TSR BE AU SZIR | BTN RS BE Y A Bl BB 5 HRET (polyAs. polyA g, polyAsy Fll polyAsy)
Ki{}ﬂ' AR R IREZR (K 6B) o 7EHET polyA AYHLAL2A A S ms v, B T7F 4 AR I polyA KJE
B2 15 DNA FREH 2 B B3, SRR 410G B R MM, W ITTRZ MR TSI 554 (HR  EARBIESE
W B polyA FEHEITFIHC BEE TN, BREH W LAIAE AR RREE A4 AuNPs, AT 7E & i“ﬂﬁ?%ﬁ@%ﬁ%%
T4, AuNPs IRE MR B 5 . (HAF TR, polyAy X AuNPs LR VE R T T polyAsy, % HA
DNA K 252 22 322505, NI M # E Am A A ) EOI0R , A5 IR 5 3R [ 24,35 |45 - —3L

A 3.0 B NS
e
2.5+¢ [ v polyA |
% Kana s&z OFX ENR LIN NOR 6F @ polyA, §
- 3ol \ J "“' *‘—7 = - _ | 0p01yA30
3320 % 7 . Sii_ ; I
< 15} / < i
1.0- 2F ; § | | g
0.5\ @z ol— s : . . :
Kana STR OFX ENR LIN NOR 0 100 200 300 400 500

Concentration of Kana/(nmol/L)

Ko (A) Mo (i P A& I R IR 3R 1 e, S B A HRUCN 10 nmol/L -RAREEZR LS 1 wmol/L
TREEFE (STR) . AP A (OFX), BV (ENR), hERAK AT R (LIN)FIHE I 2 (NOR); (B) PolyA
JFEXT L A% A UM BE A 521 (n=3)

Fig.6  (A) Selectivity of colorimetric aptamer sensor for Kana. From left to right are 10 nmol/L of Kana and
1 pmol/L of streptomycin sulfate (STR), ofloxacin (OFX), enrofloxacin (ENR), lincomycin hydrochloride (LIN)
and norfloxacin (NOR). (B) Effect of polyA length on detection performance of contrast color sensor. The error

bars represent the standard deviation (n=3)
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Visual Detection of Kanamycin by Poly-Adenine-based
Diblock Oligonucleotide Probe

XI Yue', WANG Xin-Yu', WANG Hui-Yuan', YAN Juan""**

\(College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China)
*(Shanghai Engineering Research Center of Aquatic-Product Processing & Preservation,
Shanghai 201306, China)

YLaboratory of Quality and Safety Risk Assessment for Aquatic Products on Storage and
Preservation (Shanghat), Ministry of Agriculture, Shanghai 201306, China)

Abstract Adsorption of single-stranded DNA (ssDNA) onto unmodified gold nanoparticles (AuNPs) has been
utilized as a common strategy for colorimetric assays, enabling facile detection of target analytes. In this study, a
label-free, sensitive AuNP-based colorimetric biosensor was developed for visual detection of kanamycin (Kana)
using a diblock oligonucleotide probe (dP) that included a poly-adenine (polyAy) tail. In the presence of Kana, the
aptamer on the MBs@double-stranded DNA (dsDNA) complex specifically bound to Kana, leading to dissociation
of dPs from complementary aptamer strands. The dP sequences were anchored to the surface of AuNPs due to the
strong affinity between polyAy tail and AuNPs, thus stabilizing the colloidal AuNPs against aggregation when high
concentration level salt (NaCl) was introduced. Compared with random sequence (RS) with the same number of
bases, AuNPs colorimetric strategy with polyAy tail sequence significantly improved the detection sensitivity of
Kana by two orders of magnitude. The results showed that the colorimetric sensor had good colorimetric
performance when the concentration of Kana ranged from 0.01 to 1 nmol/L, and the detection limit (S/N=3) was
0.01 nmol/L. This sensing system did not require large instruments and other signal amplification technique, and
was suitable for visualization and real-time detection of large quantities of samples with high sensitivity and
specificity. This study provided a good idea for visual detection of other antibiotic drugs and chemical pollutants
affecting food safety.
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