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Establishment of the real-time fluorescent quantitative PCR method for
detecting Aeromonas in sediment environment of aquaculture
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ABSTRACT Aeromonas is one of the pathogens causing skin ulcer syndrome in cultured Apos-
tichopus japonicas. It is important to monitor the population of these bacteria in the culture environment
for disease control. Unfortunately, current real-time quantitative PCR detection method is mostly based
on the pure culture and cannot truly reflect the bacteria population in the sediment environment.
Therefore , we established a real-time fluorescent quantitative PCR method to improve the pathogen de-
tection. The simulative sediment samples were made by adding known-concentration bacteria into the
sterilyzed sediment; the DNA extraction method was selected by comparing three improved DNA ex-
traction methods; genus-specific primers were selected based on the GyrB gene of Aeromonas. Mean-

while, PCR reaction conditions and systems were optimized and a standard curve based-on extracted
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sediment DNA was utilized to examine the bacteria in the sediment. The results indicated that the
modified lysozyme-SDS gentle lyse method and genus-specific primers (IAF and IAR based on GyrB
gene of Aeromonas) were efficient and unique to detect Aeromonas. In addition, the standard curve
was set up by using the extracted DNA from the simulated sediment samples as template. The new re-
al-time fluorescent quantitative PCR protocol was highly sensitive and specific to detect different spe-
cies of Aeromonas from the sediment with the quantification limit of 10’ CFU/g. The coefficient of vari-
ation fell between 0. 21% and 0. 80% by statistical analysis (less than 5% ) , which demonstrated the
good repeatability of the method. Thus, we have established a highly sensitive, specific, and repro-
ducible method to measure Aeromonas in sediment environment of aquaculture even with low quantifi-
cation.

KEY WORDS GyrB gene; Sediment environment of aquaculture; Aeromonas; Real-time fluores-

cent quantitative PCR
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GAACCAGAACAAGACCCCG) , & 1314914 TAR( ATGTTGTTGGTGAAGCAGTA) | A= TAEY TR ( 1) AR
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( v ) A BR S m) AT I P S0 o %50 56 B2 19 48 L A1) ] Plasmid Mini Preparation Kit i B H 2H Jii 4., Nano-
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Fig. 2 Electrophoresis of the Aeromonas cells in sediment

with the conventional PCR
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AN 2 bR e 2R RIME . 57 2 $REAUTRY DNA 253 Ak Je RUR AR 5 Bt , SERd 298 6 i PCR ¢
WL RS0 A A (F Sa)  FETURWI B R 2. 6 x 10° 2.6 x 10° CFU/g i, LA BRI itk 56 &, T 23
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&4 HLERBTTARY) DNA(J7EE 1) ey

A A S o o
Fig.3 Standard curve based on plasmid with the varying
copies (2.5 x 107 =2.5 x 10° copies/pul) vs the cycle
threshold (C;)

SERSELE B PCR 473
Fig.4 Real-time fluorescent quantitative PCR
amplification curve based on crude DNA

extracted through Method 1
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U5 | W45 S PR A, 7 Bt PCR B S 2% PF A0 SRR 3R S5 B 1 B Ou Ak, ml T A6 I PR35 rp A A i 7R
JE A
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Fig.5 (a) Real-time PCR amplification signals detecting simulated sediment samples with the varying number of
Aeromonas cells (10° —=10°CFU/g) ; (b) standard curve based on simulated sediment samples with known

number of cell equivalents (10° —10°CFU/g) wvs the cycle threshold ((C,)
2.5 REMHIRE

HHLPCR Jr 3 %47 2.5 x 107 = 2.5 x 10° CFU/g 4 4k (0B DNA S8R4T 48 00, 42 BUAG: th) B Hy
10° CFU/g, Ik T 10° CFU/g WA H 8L PCR 725 (1861 2) o SERSSEG5E it PCR O UTRR A rh L8P 087 1 A 114 A B
J510° CFU/g, SURHE L H ML PCR 51t 1000 45 (] Sa) , ST T MR EEIR T 107 CFU/g I, 58105
PCR 4" 14 1) 5 52 PR MR AN o, AN BE VA 7 0 DD AR B 35 v =B T A e, LS8 9 9O (5 1T 4R T LAAG 3
HH AR R A A A

i3 Amplification JE fIE Melting peak
g 6000 ! i L IR N 4
2 ; 1400 §-- R
i § 5000 / o 12007
E&lﬂ g% 4000 = g 10003 <rreerioees
2w | Y/ ] s
ﬂp_—(..g_s T s RS TR / _? 200 i N
®s o 1000 ' % 200} pemmm———
0 y . i : o
& 0 ‘ . 0] N
0 10 20 30 40 65 70 75 80 85 90 95
&AL Cycle 1R ¥ Temperature(C)
6 SRR POR B RELR R Rl 2 17 SRR POR 58P 97 I 2%
Fig. 6 Real-time fluorescent quantitative PCR amplification Fig.7 Real-time fluorescent quantitative PCR
curve for specificity assay melting curve for amplicons

L. WK BT 5 2. 4 FR M
1. A. hydrophila; 2. A. veronii

2.6 EEMHAR

FEPES AR TR AR IER] C) (HAR R RE CVAE0.21% ~0.80% ZIA], ¥3/NT 5% , R WIE S 1 SL it
POLRE R PCR JIiE I 5 < M s A AP LA, LR 1
3 itig

S5 EE it PCR £ H iR A PR A S B SR (A% R o B RDE M AR I 5 32, )i FH T 5
DRUAIEE D R 58 R B R I A5 Ak (XIS B3 45 2012) o RS9 )ERE i PCR EORX RAE WG I, REAE &
PESCRESE B, BB AR X BE N P81, o XU Wy AT 2 RS, T A Al A 5 O e st T A, D kg
RS PO RE 1 PCR HEAR Al PR 2t U b S o i 2 G AR o B X A mp L s 200 7 1 S ek
POLRE PCRAGINTT v , [El N AN A HGH , U0 4855 (2012 ) LB /KT LRI L3R 2R A ChlyA) D #E 1y 3t
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Table 1 ~ Repeatability of real-time PCR for detection of simulated sediment samples
P Cy
R
Bacterium concentration FE 1 FE?2 TwE3 SEH B PRAEE AR ZH(% )
(CFU/g) Replicate 1 Replicate 2 Replicate 3 Mean SD Coefficient of variation
10 28.17 28.05 28.44 28.22 0.200 0.71
10° 32.19 32.45 32.55 32.40 0.186 0.57
10* 35.47 35.72 36.24 35.91 0.287 0.80
10° 38.81 38.69 38.85 38.78 0.083 0.21

FIAEREL AL 30 min B ATRES MR AN TE ) oK 7 i g 22 08 7 Hh A S /K BRI TR, 55 AN AR 5 i IR H
BRAR Y, A tH S 5. 4 x 107 =5.4 x 10" CFU/ml, Yu %5(2008 ) AR4E SR IR 16S rRNA JE[H ¥ 51 B HRR 57
PES1Y), BER DR e S A Hh 7K A o B i 2 1, A BR O 20 copies , 1207 1k BEAE A R0 A T ¥5 /K Ak Bl
e PP UM BR ARSI . KR AR S DNA SECH Br AN R, DURRIIRE AL LU 2%, 2 T2, DNA SR HCE BREU %,
RFZM T DNA $EHUscR S 25 oA GR B AF - 2005) , (AR AT AR T T B PS5 95T, 36
ShE A R AFAEARZ 520 PCR I N 3R, AN 50 IR JE SRR AR )\ i A ) L G (BRRS 158) (AN TE
Yy RNA FIAEHE Y51 DNA A5, Hvb DG 58 1 S G A 00 400 ) 4 P o 225 (B 2000) o DNA $RIBUHCR
52BN Z2 T3 N ZE0 , W BRER S BRI SRR DT A S , A e AR R A R 2 I A [ IR Xk L 2 R el A
DNA ANPGRS 55 DNA S BUSR A S DR 28, JHL oy 35 852 3 4 it 224 5 RN 2 o g Ak 2L 1 B9 5200 ({7
HEYLAE 2006) , Tk 1 AR EBRIEFHRRAF MG K -, FEDIZH DNA SRRy, Jr ik 3 SR 1 RS2 Rl 24 40 ML ity 7
5 PR DNA 35 BT — & BAURER 7 , 5200 T $2 L DNA (), Ak J5 A AN B UIACR . ik 2 RH
BTN SDS-¥ R Ml A5 , HFRTIRUE RS I TRIIN LA 5835 , e TENP P J i 2% B T B R 25 100 1l 4 2%
JBE, A A0 2R 0 L TR B A5 e o L 22 A BE D 2] DNA

AHTFE T S L B OB ARSI R D iy DNA S b vl sty K el s ot 2, 00 FH OB s ot 2 ] LB AG
P2 FRFE M IR Ve A TR AR B, T AT AN () b RAR ] 287 A it ) e A, i il HG 25 A2 A LA, (R
ANBE SRRy i CBRLJH FR F) 240 X0 KR AR A 5 TS AR A C (ELAIBLUL ORI b v i £ mT LA A AR o
L TR R 20 T ) 2 o B (BRI A B B ISR S B A AR R R HE ( Wilson et al. 1997) o ARWFFEHS B
JE s R O ASE DL AR R ot A0 DA s o e o T 20 A S e R A 0 B S5 A it ) R A — B, i ke T AR
DNA $2 B A 2 e R sl B2 B4 1) AL, Dol 15 25 , e PR BE AR A 0 A VA P o R, 1205706 A 4 Bk P A1 )
B bRt AR A UL, RS VL SOk , ORAF IS TR AT B, ELDTRRA) P I S R A5 2% ISt A DNA S G e o 2 BRAS
SEA RN AR o ] = R s UAR Y DNA B4 it A2l BEAS A6 5 Je 58 ot — B4R . R RIS
TESZIZT IR R 10° CFU/ g, 5 F3838 PCR 3 ANt 2, (H [a) 7K A e 0B 3 i s A 00 7 TR AR HG, R
B ARG, A TR WA Rt — 2D o S0, I 2 X0 2 30 FE R OB ) v = BRJH 1R J 20 Ta F) B50 E T gt
P2 A SE BRI , DA ) H R AR AR A A

Z5 L IA , SEi SO f PCR A SE G I 0 2 57 B 1t 5 R 0 v =0 P D B i 2 T A 1), 37 0k T LR
B RR PR R R AR, SR TS i B , RS A s TR RSB )RS R Y &
K SRFEN B T A B — R TV

£ £ X M
Emrt, BUEM, B aZs, 5] 2007 23 A BTem B 0 20 2 SO S 250K, DAL 22 R ( FHAARLAAR) | 35(8) « 87-96

EWBOT, LEE, BREE, B, 2011 RTERIOEE & PCR BOR PR TR DNA Jrikmize . ZReRlRHE, 39(33) : 20318-20321
FAE, Bk, FEE, BAER, PR 2012, SiPEE it PCR Pestis il gk <RI i s i diar. BRI, 39(13) : 3339-3341
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