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W B N (Vibrio dlginolyticus)~ W 4E I 9K
(Vibrio harveyi)s W& /K " H Ml B (Aeromonas
hydrophila)~ 58 % {84 [CW# (Edwardsiella tarda) HH
BRI R SR A S B AL s TaqDNA A1
PCR ZZ M« MgCl, 4 H Fermentas /A @) ; dNTP,
) 1 Generay Biotech 24 w5 BHL ik 45 A0 g b i
GPTH = YUK 1gG, W B AL AR AR R AT
MR/ w]; 50 bp DNA Ladder, W H R AEMRIEA
B BilaeE, AT KBS AR TREAT IR A
Al HARRR R [ = oA Al
1.2 KE# ssDNA ERIMEFS IS K

P 50 82nt [FIBEHL ssDNA CFE: 5 TCA
GTC GCT TCG CCG TCT CCT TC(N35)GCA CAA
GAG GGA GAC CCC AGA GGG 3' , Wik [#52
FP3, Hia N35 ke 35 MEERIBENLTZ. 519 1
(P1): 5’ TCA GTC GCT TCG CCG TCT CCT TC 3';
5% 1 (P2): 5 CCC TCT GGG GTC TCC CTC
TTG TGC 3'; 5|#) M (P3): 5 &2 - TCA GTC
GCT TCG CCG TCT CCT TC 3', A 5’3 bric Hu s
SIS P, BENL ssDNA SCHERS 3 i it
TAY TREAT BRA A6 %, TE 28 e ik &
4 10 pmol/L W73, -20C fRA7 .
1.3 SELEX f#i%t

SR 1, BARW T SRR W
W 2 FG IR TRV (75 1T 2 4% 10° 1Y), 6 000 r/min
B0 Smin 53 B, DOUEH 2x 45 B &b
(100 mmol/L NaCl. 5 mmol/L KCI. 50 mmol/L
Tris-HCl. 1 mmol/L MgCl,» pH 7.4)¥E¥%: 1 X, &
D FE LT G 100 wl 2x 45 A 9 pPRCETE B DLTE s
I AR 22 45 ) 10 wmol/L ssDNA 30 wl(300 pmol),
H 2x 85 B B MBS 100 wl, £3d 95T Ak
5 min, VK& 10 min J5, MAF FIRE BB,
F 30T 100 r/min %k fF F & K &5 & 0.5~2 h,
6 000 r/min #.0» 5min, 7 L5, UOEH Ix45 4 2%
MBFRZE KK 2x 856 G MR RS 2 AR 15 21)
ek 1~3 Ik, DL 2 oK 15 0 4 EGOI B 25 75 Bl 25
BRI ssDNA; FAEDTE T I Ix&5 & il
100 pl, 96°C Jin#A 5 min, i 5 W 4k RO 45 4 1)
ssDNA &bk, M 598E 435, 485 15 000 r/min
B0 10 min, HUESE,  J0A] 2 B 2] 5 e 4 R
45411 ssDNA. LA A 21 1) ssDNA A B 24T

ssDNA library

Binding with target bacteria

|C0mplexes of target bacteria—ssDNA‘

l Separation

‘ The binding ssDNA ‘

l PCR

‘ Aptamer enriched pool ‘

!
Affinity detection

‘ Cloning and sequencing ‘

|

Analysis of sequences and structures, verification of
specificity, and determination of affinity constants

Fig. 1 Flow chart of experiment
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Fig. 2 Affinities between V. harveryi and ssDNA
of different SELEX rounds
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Fig. 3 Homology tree of aptamers against V. harveyi
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Table 1 Classification of aptamers against V. harveryi based on the homology tree

Family Aptamers Homology/% Percentage/%
1 S1(2)*, S6, S21, S22, S29, S32, S33, S34, S43, S44, S47, S49 70~100 22.0
2 S10, S11(2), S12, S13, S14, S25(2), S26(2), S27(2), S35(3), S37, S38, S41 89~100 30.5
3 S8, S16, S24, S30, S31, S36, S52 71~100 11.9
4 S2, S46 95 3.4
5 S7, S9, S15, S20, S23, S28, S42, S48, S51 50~95 15.2
6 S4, S5, S17 45~61 5.1
7 S3, S39, S40, S50 63~100 6.8
8 S18, S19, S45 43~56 5.1

* The high-frequency aptamers that appeared multiple times (numbers in parentheses) in the sequencing result are shown underlined.

N GCAGCACEACAGGEEA . .« v vttt neteneenesseesseesansannnnns
N GCAGCACRAGAGGEER . .+ v vttt e eeerennsnaaasnsnsnaasasnnnns

S10.seq A-\e Cle GCE[e TGGT{e A
S1l.seq . .Aé&c i
Sl2seq - Aggsg
S13.seq e CeGEE[Ee TGCTHA
Sl4.seq ele CloGCele TGGT A
S25.seq - Aggsg
S26.seq e Cle GCele TGG T8 A
S27.seq . .AdeCle{eCGuNee A
S35.seq . JAge Q¢
S37.seq  ACCAe A
S38.seq e (e GEee TGCTe A

NGCAGCACEACAGGCEAGCA CPACAGGEAG .t sttt ssenesssnnnesss
NGCAGCACAACAGGCEAGGC ACAACAGECAC sttt ve sttt nsnssaenanns
ClefeGCuiele NGCAGCACRPACAGCGEAGCA CPAGAGGEAGGCACRAGAGGCA . t v vntnn e s
deEeTGG \GCAGCACAAGAGGEAGCA CRACAGGCAGCCACAACAGGCAG . e v ve e vn ..
NGCAGCAC2AACAGGEAGGC ACAACAGGCACGGCACAACAGCCAGCTCAACGAGEG

S4lseq - -BEECEECCHEENAEE]. .. ... ... ..

NGCAGCACLACAGEER . . « + v v evvvrrensernsnscnnececnneeeens
NGCAGCACEAGAGEEAR. . . v vt tevnrennnneenaaaaenasssannesas
NGCAGCACRACAGGEA. . . +cevvterttesaossssssssssssssasansans

ﬁGCAGCACAAGAGGGAGCA CRAGRGGER . vt v e enennennnennnnnns

Fig. 4 Alignment of the aptamer sequences from the second family
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Hb 5 AN SR MVR S 5 e 11 36 I R AT 26 AN H
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Fig. 5 Verifications of affinities and specificities of the six high-frequency aptamers
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Fig. 6 Saturation curves of dissociation

constant (K;) of the aptamer S1



2014; 41 (7) T, & MYERIEEE 7/ SELEX ifE Rk HEERERR *709+
- A0
=G, A S25
T, /G/*G . S1 §Y
T27OT‘T§<H\@C/ 30 K=(32.6+7.1) nmol/L j*g(:;gw K=(45.3£10.1) nmol/L
T 0, GGG It _
(id(/\rG\,’*G_G 20 K&T,vg’g \T é:} ‘5<0
10 Som e e h%\ 60
_(;de fT;G, —A— ‘\A\ s ‘T,Ag/ =670
f A To %?}?ﬂ &
T =50 A
Lo ! 4
~C.
= N o 4280
Gy G N Aa
" “N90
A 50
¢ ) j&ﬂ/«ﬁc 827 {AMMS O s
40, e N Ke=(34:825.6) nmol L % Ko(12.944.0) nmollL
\ 3060 Jf‘” 40T
T s6 3 e = {gﬁﬁo
Sk ke 205,89 y
K=(24.7+5.8) nmol/L G %
el N SR g0
N 70 b T T e
=X v 10
&y 2 20
(“?‘“ ;{ 70 d A
C\T,} ’ I J zéﬁ/‘ﬁ-ﬂd\go
10} R \ i
¢ ) \f‘ 80 AN &{90
i _‘(80 d o LA
T n;vﬂ*'if‘;; i ?9;%100 =
Fig. 7 Affinity constants (K,;) and mimetic secondary structure of 5 aptamers
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HEAT RN S 3 B0 T e 1) A

ST R B0 (K ) A2 17 0005 T 45 o R N R
(PR ERAR. SRR AR, X H BRI )8
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2 N SR s/ AR TNt 73 e vl (0P S I
FARAE nmol/L £ 0. 0T AR R 7K 72 9 B
PSR T, oo S =5, HIEAALE
10~ 100 nmol/Lyt FEl N, 1 ] 35 if I BT 1R 3 A 1
H Ky K#AT 10~ 30 nmol/L, 560 ) d5 i i)
Ky 4 16.88 nmol/LP, %} T Kk e ol g, 3
TG 75 B Ko 4 27.5 nmol/LP. AR FUIRTH
(e 2 EC OB I I I 1, JLoR A S A A
10~ 50 nmol/LZ [), H:Hr A1 ) f v (RIE C 1~ S35
M Ky 152 T 12.9 nmol/L, 4 A SCk i 18 AH 2
L, R TR RSN R R

SELEX i, 8% 43 A I 2 38 i 175 e
g 000 %) 5 SR b B UK Bt 22 ) A g e 2,
AR Z R S E 72, s e 1 B, R
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AJ e OISR AR S SR ) . R
P 3aPE. B A, AIMAEX IS IE A 175
i A R B RO e g, mRARd 2
WML, BENCA S B EPHERZ . LAl
LA, DRI, v Pl A
IZRAN Ty, EATT H AR S e T 484~ SELEX JiiiZk
PSR AR ST S5 AR UESE, 7
HILE) 6 A mESnE RS 1A 5 AN R AR s SR
15 T ASER BARAEAR =, (AdIA ) TR
FHEF(P<0.01).

fe UG JC A R B, AR A 5 S T TR PR
ARSI T —ANFr g Bk . 75 SELEX i iz Ji5 4,
WA ZREENT I 4l SR G P - P A AT S UE, {HIX
IR FRAEAS R U rh EAE R AR R 22 5. I
JE 0 DU P 3RS ) A0 PP B R EAT S0 e, A 1R )2
MRPEIH— . AL RS o T e R IR Ao f )
(PG AL TP BT IR 2, [ AR AT AT, (H K
A TAERK, JEaBREH, HAXE MG
T - PRI BRI EAE AR BN ) MR R v, ik
Z— NG ERAE bR AE. NFRA T4
e AR C - S ()RR R R IR (AR S 52 ANl
Fras b A 6 AN m AUE R 1), 1 S A ) A ]
REAE B, DAL S e 8 e A I 1 B AT 30 E
AU EE, T H TAER AN AMG, AR
B RCR.
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Selection and Characterization of Aptamers
Against Vibrio harveyi by SELEX"
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Abstract The disease caused by the opportunistic pathogen Vibrio harveyi is a serious infection which brings a
heavy damage to aquaculture. Accurate and rapid detection of the microorganism is the first and necessary step to
control the disease. Aptamers have a good potential application in the detection and identification of
microorganisms because of their strong affinity, high specificity and good stability. In the present paper, aptamers
targeting to V. harveyi were selected by the technique of systematic evolution of ligands by exponential enrichment
(SELEX), and their affinities and specificities to V. harveyi were also evaluated. After 15 rounds of selection, the
affinity of the aptamers in the enriched pool increased to 58.95, which was 16.8 times of that (3.51) in the original
pool. After cloning and sequencing, 52 supposed aptamers were obtained from the enriched pool. These aptamers
were divided into 8 families based on the homology analysis. Over 50% of these aptamers in the first and the
second families shared higher homology, suggesting the selection was convergent and efficient. Six high-frequency
aptamers were also found to have significant affinities and specificities to V. harveyi (P < 0.01). Five of them (S1,
S25, 526, S27, S35) were proved to have higher affinities, and their affinity constants (K,) were as followed: (32.6+
7.1), (45.3+10.1), (24.7+5.8), (34.8+5.6) and (12.9+4.0) nmol/L, respectively. The production mechanism and the
application values of high-frequency aptamers were also discussed. The present paper was the first report of
aptamers with high affinity and specificity to the target V. harveyi, which would lay the foundation for the

detection of the pathogenic microorganism based on aptamers.
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