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Table 1 Strains used in this study

Wk Strains B Resources i & Hosts
A. hydrophila ATCC7966 ATCC Milk
A. hydrophila BSK-10 The authors Crucian carp
A. hydrophila TPS-30 The authors Bream
A. hydrophila PPLO711 The authors Bream
A. hydrophila BJK0805 The authors Crucian carp
A. sobria ATCC43979 ATCC Fish
A. caviae ATCC 15468 ATCC Guinea pigs
A. bestiarum ATCC51108 ATCC Fish
A. allosaccharophila ATCC51208 ATCC Diseased elvers
A. media ATCC33907 ATCC Fish farm effluent
A. eucrenophila ATCC23309 ATCC Freshwater fish
A. ichthiosmia ATCC49904 ATCC Surface water
Escherichia coli ATCC 25922 ATCC Clinical isolate
Sta phylococcus aureus ATCC 25923 ATCC Clinical isolate
Pseudomonas aeruginosa ATCC27853 ATCC Blood
Vibrio harveyi ATCC33842 ATCC Seawater
V. parahaemolyticus ATCC 33847 ATCC Gastroenteritis
V. alginolyticus ATCC17749 ATCC Horse mackerel
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AR F 7 g1 WA BRI Y ZE 4G 35 in-
vitrogen () Se IR A= W) 45 AR A B2 7] 52
1.3 #AH 5 DNA HI3REX

R ARG IR A 0 H B A 1 3, E IR A A S
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Table 2 Primers design for duplex PCR

H iy 5L H 519 ¥ (53" L T 84 B/ bp
Target gene Primers Sequences (5'-3") Gene location Expected product size
AhGCAT- TCCCAAGTATCAGGTCATCAACA 294~316
GCAT up 471

AhGCAT-dn GAGGCAAACGGCTTCCACA 746~764

Ahl16S- AGGTTGATGCCTAATACGTA 448~467
16S rRNA up 683051

Ah16S-dn CGTGCTGGCAACAAAGGACAG 1110~1 130

1.5 MWE PCR Rk & kL

D5k EEH A ik, PCR IR RN
50 pL, Hrft ATCC7966 ) DNA #i4z 0.5 pL,10X
PCR Buffer 5.0 pL,dNTP 1 pL (% ANTP ## i
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mmol/L F&AEE 4.0 p L. 51k BRI WK 3. &5
FARZE K Ah 2 A T AR, R T 4 °CL 3 000
r/minBE i B ORAGAE T 95 CHAME 4 min,
94 CAEE 50 5,54 “CiE K 50 5,72 CHE 50 s, Fh ik
1735 MG B JGAE 72 CUREEIE A 10 min, B
R ZE 4 CHRAE. LA 1260 B BRWE B IS vl VK A
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Table 3 Optimization of primers concentration

)
gl Z Ky B /(nmol/L) Final concentration
Primers
Ah16S 200 160 120 80 40 20
AhGCAT 200 160 120 80 40 20

Ah16S / AhGCAT 200/40 160/80 120/120 80/160 40/200 /
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PCR ¥y ok Bl B B AR I ik B2 BT 2
DL b 2 3B YA R R B 4 A 1 PCR 7= 9 L vk
HIE 1 AT 5 PCR =W B & 5 | 4 v B 11 328 9 iy 328
W, H514 AhGCAT ¥ #4888 F 514 Ahl6S, 5]
Y AhGCAT ¥ f ik 4 40 nmol/L B A] WL H
L5149 Ah16S ¥ B 5 A% 20 nmol/L B 7] I H
(5 s IR 4 2 Xt 51 9 5 B PCR YD b 45 R 1% B W
#H PCR WGk B4l & 1 i ARAL S R IE 2 o/
th . 3~5UK il 2 45 #B Lk 33 i, i T AhGCAT
P EORAE T ARhL6S, R Tk 2> ARGCAT 1 5 B

PE, £ AhGCAT §" HIROR B = T Ah16S 1 vk &
5 R HLAR P B AL R, BT L5 ¥ AhGCAT A5l 4
Ah16S ¥ J& i #LAR 2H 5 43 5] 24 200 nmol/L F1 40
nmol/L,

DEEETFWBE MM, A 2.1 DR
g RIS XS 51 ), B B 1 VR BE 4 4 A R B
B AR Ry W K B T BR THE AR ATCCT7966 119 4%
M,y as R E 3, MEBEE FIRERN 2. 50
mmol/ LI}, 2 />3 H AR e 45 B G 20y 14, By~ 3 7=

A:Ah16S; B: AhGCAT. M:DL 2 000 DNA marker; 1:200 nmol/L; 2:160 nmol/L; 3:120 nmol/L; 4:80 nmol/L; 5:40 nmol/L;

6:20 nmol/L.
B 1
Fig.1

M:DL 2 000 DNA marker; 1:Ah16S 200 nmol/L,AhGCAT 40
nmol/L; 2:Ah16S 160 nmol/L, AhGCAT 80 nmol/L; 3:Ahl6S
120 nmol/L, AhGCAT 120 nmol/L; 4:Ah16S 80 nmol/L, AhG-
CAT 160 nmol/L; 5:Ah16S 40nmol/L,AhGCAT 200 nmol/L.

2 AESIMKREEAILY BER
Fig.2 Result of duplex PCR with combination
of Ah16S and AhGCAT primers

3R KR E A, R 2 X5 A —
PCR 9 25 5, Ah16S 51 ¥ 5 & A 2R KO 8
58 'C s AhGCAT fe i A &R KR 55 °CL it
T AABIORE Bk g R (B 4 BIsTE 54 CH
52°C 2 AN BIA LY 1 T IR R L PR
P SR L R I 54 °C AR S A IB JORE .
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Result of PCR with different concentration of primers

M:DL 2 000 DNA marker; 1:1.5 mmol/L; 2:2. 0 mmol/L;
3:2.5 mmol/L; 4:3.0 mmol/L.
B3 AREBEFRETEBER
Fig.3 Result of duplex PCR with different

MgCl, concentration
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M: DL 2 000 DNA marker; 1:58 C; 2:56 C; 3:54 C;
4:52°C.
B4 AEBANEEYEER
Fig.4 Result of duplex PCR under different

annealing temperature
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BRI A © #5789 i A B AR R R AT R N, R
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M:DL 2 000 DNA marker; 1:ATCC7966; 2:BSK-10; 3:TPS-30; 4:PPL0711; 5:BJK0805; 6:ATCC43979; 7:ATCC15468; 8: ATCC51108;
9: ATCC51208; 10: ATCC33907; 11: ATCC23309; 12: ATCC49904; 13: ATCC25922; 14: ATCC25923; 15:ATCC27853; 16: ATCC33842;

17: ATCC33847; 18: ATCC17749; 19:Control.
5
Fig.5

M 1

2 3 4 5 6 7 8 9 10

M:DL 2 000 DNA marker; 1: ATCC7966-+ATCC43979; 2. ATCC43979+
ATCC25922; 3: ATCC7966 + ATCC25922; 4:ATCC43979-+ ATCC33842;
5: ATCC 25922+ ATCC33842; 6:ATCC7966-+ ATCC43979 + ATCC25922;
7:ATCC 7966+ ATCC 25922+ ATCC33842; 8. ATCC25922 + ATCC25923 +
ATCC33842; 9: ATCC 25922+ ATCC 25923+ ATCC 27853; 10:Control.

6 XE PCR LR
Fig.6 Results of duplex PCR

BAPEAN i ANH TR 893697 . R M R R K 8
Yy WL O B AR I AR SE 88 =K S W 112 ik
S B0 A AR T 51 R B B B R R L At
20T RS R T Y A A A g v L S
5L K7 S W) R IR R I T T B2 B

N T SRR R S RO A I Ty vk L T AR

HRELBER
Specificity test of duplex PCR

K, B B BT T 2RO 2R, B
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il 8 R S BTG L BRE R A AR HLA G A 22
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HL B Y AR D B B . R T BB — 2B [ AR K
YL TR AR e A I K B T L A B 5 TR SR T X
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MRS, T B g K < 16S rRNA
A DR ST DX, DA T BE L2 A T S g /K PR M B .
PCR W M & AL Ak A 5 M 56 Fn N T A8 400 40 7
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Development of a duplex PCR for detection of
Aeromonas spp. and Aeromonas hydrophila

PAN Xiao-yi' SHEN Jin-yu' HAO Gui-jie'! YAO Jia-yun'
XU Yang' YIN Wen-lin' SUN Feng-ming” WU Ying-lei'

1. Key Laboratory of Fish Health and Immunology ,Chinese Academy of Fishery Science/
Zhejiang Institute of Freshwater Fisheries , Huzhou 313001,China;
2. Fuyang Fishery Technical Extension Station of Zhejiang Province » Hangzhou 311400,China

Abstract Aeromonas is one of the major pathogens which frequently cause the bacterial diseases in
freshwater fish terrapin and crustaceans. Aeromonas hydrophila caused economic losses widely. In or-
der to detect Aeromonas spp. and Aeromonas hydrophila ,two pairs of specific primers were designed
according to the glycerophospholipid-cholesterol acyltransferase (GCAT) gene of Aeromonas spp. and
the 16S rRNA gene of Aeromonas hydrophila. So a duplex PCR assay was developed to amplify the 16S
rRNA gene and the GCAT gene. The reaction conditions of the duplex PCR were optimized and PCR
products were sequenced. Meanwhile, the specificity of duplex PCR was studied. Five Aeromonas hy-
drophila strains,seven Aeromonas strains and the other five strains of non Aeromonas were tested by
duplex PCR. The results showed that the GCAT gene and the 16S rRNA gene could be amplified from
Aeromonas hydrophila strains,but only the GCAT gene from the other Aeromonas species and neither
from the other five strains. It could be concluded that the duplex PCR was specific and could be used in
quick diagnose Aeromonas hydrophila and Aeromonas spp.

Key words Aeromonas spp. ; Aeromonas hydrophila; 16S rRNA; GCAT gene; duplex PCR
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