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SCE ARG B A, L SuRbRICAT FAM 29k
R MRS RN G AR i LA T A
TRREAT R A 58
1.1.2 SEIOAE  MAZECINE . A EENE (Mbrio
alginolyticus) . F& 7K <, 5. fifl 1% (Aeromonas  hydro-
phila) . 24l % {4 [C # (Edwardsiella tarda) ik
J% #T 1 (Escherichia coli) i 4 56 K2 7K 72 3 52
% M e TRt
1.1.3 BEFEMEBHE BEEAKKECRZESR
FL(TSB i dt), T4 . S s EE | v
TR M TR FTR 2 AR IR T (35 5% LB S A
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HREZE 100 mL B4k, 8 pH = 7.4, fHiH
Bt FHAB Sl KA RE R 2 RN 128 Rk o
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R BC AR TR A S0 4, S 100 pL B
(10° cfu/mL)I 100 pL 2xZ% wig iR & 1F it 1R
M B 3 ATAT. SLRA X IRAARTE 30 C,
100 r/min $&K 454 30 min,
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AFR: T 2x G2 RS IRCRE 10 pmol/L JeuEhRiC Y
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40 nmol/L. 60 nmol/L. 80 nmol/L 1 100 nmol/L.
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40 nmol/L, 60 nmol/L. 80 nmol/L #1 100 nmol/L
) IR IR RS, &, VERSEEed; J3E 100 uL
W J9 10° cfu/mL BB HT 100 uL 2x 2% s 4
AVE X IRAL; AR 3 AT, SEIRAL IR R



600 Hh [ K R A

%27 %
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J& S R Ak e R T 5 B T8O B
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PECR WL Je A 28 bR ic i A R il
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ERCARIGE, 76805 T WSS 2¢O & 5 B
Wro HARGIT:

SR FIVEYE: B 100 pL ¥ JF 10° cfu/mL A4
W5 100 uL ¥R 0.03 pmol/L B L AR iE
AR RS LR ZE 30 °C . 100 r/mim FHERFE
30 min, PAJEH4% 1.2.1 W EATUENR . B, H
EJE EMA 100 pL ¥ EE R 0.03 pmol/L A 2t
FRiC I BRE B, 76 30 C. 100 r/mim FiFH
30 min, SRJF % 1.2.1 BB AT IR . HR .

A -SRIk =378
1.3 Fitsoh

T SERERER A %270 6 YA o A EXCEL
BAErR Yt R 0 X S g AR A A7 A R 22 S A A
P<0.05 i 25, P<0.01 M B EES.

2 HRE5SH

2.1 HERIEBARFEMSEREMR

WE 1 s, B E AT B x4 R
WHCER R & THERINE . KitE. g
7K B TR RN R R A A G T A A H AR I (P<
0.01), X M 4k [ B 19 55 F1 ) 2902 9E B AR i 19
15.2 f5LL L, o IR R e AR o) i 4 GO B
A BT 5 VR S TR 2 IO

14 L b n=6; x+SD

—_—
SN
T T

FEFF1/(ng/uL) affinity

S N A &
T T

a a
a a
e mm . mm
Vh Va Ec Ah Et
ZHT bacterium

1 AR AT A (R TR 1) 2 A T Lh 3%
Ah: TEKSEAMIR; Ec: RIGHTI; Bt REEZEAEICA,; va: 1
BOOER ; Vh: MSZERINE. R IR R38R 22 57 B 25 (P<0.05).
Fig. 1 Comparison of aptamer affinity with different bacteria
Ah: Aeromonas hydrophila; Ec: Escherichia coli; Et: Edward-

siella tarda; Va: Vibrio alginolyticus; Vh: Vibrio harveyi.
Different letters indicate significant difference (P<0.05).
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Fig. 2 Saturation curve of affinity constants of the aptamer
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SEFNH B Kg=(33.70+7.83) nmol/L, AR LA &
Hr R=0.960, £ HH AL B A RCR
23 FARABRRELEERRERTHENE
=33

3 ) 2R FH T4 W SR 0 R 6 BHL T 2 25 58 W R
T PR SR AR S . EHEULEE T (E 3A),
TEHCR 200 f5p998 06 BB F, RE5A SRS
BCAA ) S i B (WA 2 FQO R L 1A BB . R
RER A MR . IR B R AL ICE), JCieTEH A
TAEDICT A T ARA 2B B A 2et(E 3A
1) Vh, Va, Ec. Ah. Et), X S5 7E 525 4
PFT BB RNV, (A SRS G5,

BF
Ah
Ah+Apt BF
Ec Ah
Ec+Apt
Et Ec
Et+Apt
Et
Va
Va+Apt Va
Vh B
e T
Vh+Apt

&3 F0 WA A% R AR X AN ) B F) SR 8CR
AHIEW S, BYOGETE. BF: Wl FLUO: 9963,
Ah: TEKS AT ; AhtApt: SRS BUIRIR AR 1)
K AT Ec: KIBHT I EctApt: SRS FC A
RE TR, Et: BB ZEERE; EttApt: 5
P RE e AR & 5 AR Bl AE AR IR Var I O R
Vat+Apt: 5% RE BRI 43 5 9IRS Vh: IS 4R
INER ; VhtApt: SERIEBCA IR A J5 1Y is 24k IR .
Fig. 3 Identification of the aptamer towards different
bacteria under fluorescence microscope
A. Experiment by direct observation; B. Experiment by
fluorescence blocking method. BF: bright field; FLUO:
fluorescence field; Ah: Aeromonas hydrophila; Ec: Escherichia
coli; Et: Edwardsiella tarda; Va: Vibrio alginolyticus;
Vh: V. haveyi; Ah+Apt: A. hydrophila mixed with aptamer;
Ec+Apt: E. coli mixed with aptamer; Et+Apt: E.tarda mixed
with aptamer; Va+Apt: V. alginolyticus mixed with aptamer;
Vh+Apt: V. harveyi mixed with aptamer.

20 B e A TSR 7 263 T 0 Hh W 2 iy B 21
@0, MEAE B EEINE . KBiTreE . gk
BRI R IR Al 2 AR IR TR AR DO T ARSR I A
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e 55 50 40 T e 4 TR A o M 45 5, RO 04
(SR AR S, (EX Hoftls 4 R AR H bR 8 A9 25 F1 8%
5590 DEGRHITL S5 SR R, ZERK 200 159
POCREE T, G0 A 4k [N 7E Y 5 Fp
ERA WL B W] 0 (92 (B 3B), Ui HT 40 T s
A TN L TSGR WT LS, X ik — 20 R W
TINZ TR IE e A I 2 QIR A B Uy i 26 AR Sk
24 AEMAGEHTZEBSHREISERINE
BI85l B R

FI D ARG A [FCRAE BT WS4 &
T AL RS B A A A LSO (1] 4), MRl LI,
TESM O T 200 £% . 400 £5 1 1000 15 4976 5 1%
BN, 455 T AZIRIE RCAAR S i e 4k CCOI R Sk 90
R a s, R X FES, WHIZER
T2 T A T e 2 EC I TR AT 5 4 P 2 R ) R URIARR

BF FLUO

RN SN S N AL e WL S)
ey 24 G IR B RO RCR
BF: W]3; FLUO: 264, A: JiCK 200 15
B: R 400 %5 C: R 1000 15
Fig. 4 Recognition of Vibrio harveyi mixed with aptamer
under fluorescence microscope of different magnifications
BF: bright field; FLUO: fluorescence field,;
A: magnification of 200 times; B: magnification
of 400 times; C: magnification of 1000 times.
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SpEKRCH AR DNA Rt 8k ile #0 H bs B
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PR B4 DNA 2% I A5 4% R 38 e A4 14 2 Al
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PR3 FE AT S A0 o A B O R AR Sk, AR D)
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JHEAEE DNA e 1 I 5 A% IR 1k C AR B4 238 A Al
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Affinity and specificity of aptamer against Vibrio harveyi based on its
ssDNA concentration

PENG Yinglin, LIU Huimin, YAN Qingpi, WANG Wei, XU Jing, ZHENG Jiang

Fisheries College, Jimei University; Engineering Research Center of the Modern Technology for Eel Industry, Ministry
of Education; Engineering Research Center of Aquaculture Breeding and Healthy of Fujian, Xiamen 361021, China

Abstract: Aptamers are oligonucleotide molecules obtained by systematic evolution of ligands by exponential
enrichment, which have a high affinity and specificity towards their target. Aptamers are applied in many fields,
such as life science research, drug screening, target identification, and environmental monitoring. Affinity deter-
mination of an aptamer and its specificity are necessary for the research and development of the aptamer. There-
fore, a novel affinity determination of aptamer, called ssDNA concentration method, was developed to study the
specificity and affinity constant of an aptamer against Vibrio harveyi. The affinity and affinity constant of the ap-
tamer were determined by measuring the ssDNA concentration of the aptamer binding to the V. harveyi. The af-
finity of the aptamer against the target bacteria V. harveyi detected by the ssDNA concentration method, was
15.2 times higher than that of the non-target bacteria. The affinity and specificity of the aptamer were also verified
by fluorescence microscopy. There are two main methods of fluorescence microscopy, the direct observation
method and the fluorescence blocking method. The direct observation method is observing the binding of aptamer
and target bacteria under fluorescent microscope after bacteria were incubated with fluorescent labeled aptamer.
The results verified by the direct observation method under fluorescence microscopy showed that the target bacte-
ria V. harveyi emitted significant yellow-red fluorescence after binding with the FAM-labeled aptamer, but little
fluorescence was found in other four kinds of non-target bacteria (MVibrio alginolyticus, Aeromonas hydrophila,
Edwardsiella tarda, and Escherichia coli), proving that the bacteria have no spontaneous fluorescence. Further-
more, the fluorescence blocking method involves incubating bacteria with no fluorescent label aptamer first, fol-
lowed by incubating with fluorescently labeled aptamer, and observing whether the fluorescence is blocked under
the microscope. We found that all bacteria including the target bacteria V. harveyi had no significant fluorescence.
These results of the fluorescence blocking method proved that the aptamer had an excellent affinity and specificity
towards the target bacteria V. harveyi, which also verified the determination of the ssDNA concentration method.
The affinity constant (Ky) of the aptamer measured by the ssDNA concentration method is equal to 33.70+
7.83 nmol/L, and its corresponding fitting coefficient R® is equal to 0.960, which showed that the ssDNA concen-
tration method is accurate, reliable, and feasible in the determination of affinity and affinity constant of an aptamer.
The ssDNA concentration method used in this study is practical due to the simple equipment, short measurement
time, and convenient operation.
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