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Establishment of multiplex PCR to detect three pathogens of
“septicaemia” from channel catfish, Ictalurus punctatus
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Abstract: [Objective] This study established a multiplex PCR method to rapidly detect three patho-
gens (Aeromonas hydrophila , Aeromonas veronii and Edwardsiella ictaluri) of “septicaemia” from chan-
nel catfish, Ictalurus punctatus. [Method) Three pairs of primers were designed based on the conservative
sequences of hemolytic toxin genes (H/y) of A. hydrophila,deoxyribonuclease | genes (DNase | ) of A.
veronii and haemolysin activator genes (Eha) of E. ictaluri. Then multiplex PCR condition was optimized
and the multiplex PCR for simultaneously detecting A. hydrophila.A. veronii and E. ictaluri was estab-

lished. The specificity and sensitivity were detected and it was applied to clinical samples detection. [Re-
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sult] All target fragments were amplified when the concentrations of Hly gene, DNase | gene and Eha
gene were 1. 0,1. 0 and 0. 5 pmol/L and the annealing temperature was 59. 5 ‘C. The specificity test showed
that fragments of 1 091, 262 and 450 bp were amplified from the genomic DNA of A. hydrophila,A. vero-
nii and E. ictaluri,respectively. Three fragments were amplified from mixed DNA sample of A. hydrophi-
la,A. veronii,E. ictaluri and other bacteria simultaneously,while no amplification was achieved from other
negative control groups. The sensitivity test showed that the multiplex PCR had a high sensitivity with the
detection limit of 200 CFU/mL for A. hydrophila,300 CFU/mL for A. veronii and 200 CFU/mL for E. ic-
taluri. The coincidence rate of the multiplex PCR method and traditional biology detection method for sus-
picious clinical samples was 100 %. [Conclusion) The established multiplex PCR method was specific, sen-
sitive and rapid to respectively or simultaneously detect the three pathogens of A. hydrophila,A. veronii
and E. ictaluri of “septicaemia” from channel catfish,I. punctatus or other aquatic animals.
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#ANE ATCC19108 k. &Il ¥ 1l 9K 7 ATCC17802
BE. MR K B Bk B OATCC29178 k. 6 3L 8% 5k &
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Table 1

Primer information for amplification of Hly,DNase | and Eha genes by PCR

FHe A 519751 o1 R B B /bp
Gene Primer Size of fragment
. Ah-F1.:5-CAGCGTCCAATACCTGGTGTTA-3’' L ool
Y Ah-R1:5-GCGGGTACGACGCACCTTGC-3'
Av-F2.5'- GCCAAGCAGGATCTGGTGAAG-3'

DNase | ., , 262
Av-R2:5'- CTTGTTGAACTCGGGGCTCGCT-3
Ei-F3.5'-CCAATTACGTGAGGATACGGCG-3’

Eha 450

Ei-R3:5-CCCCGGCGGTTATACAGACG-3'
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Y4t PCR ¥ 34, & 50 o000 51 4 19 47 5 4. PCR
W R Z .2 X PCR MasterMix 25 gL,J:\Tw’?FjI%
(10 pmol/pl) & 1.0 pL,Bikg DNA 0.5 L. K i
MH#EIKZE 50 pL, PCR T R :95 C FAE M 4
min; 94 ‘CAFM: 50 s,57 CiB A 1 min.72 °C ZEf 1
min,30 ME¥H; f&%J5 72 C 10 min, PCR ;=¥ 47
10 g/ L B W i ra vk - B A9 R B I D scit 370 6
I, 4% B2 IR 36 W] 45 5 pMD18-T Vector % 42,
Ak DHOS o J8A2 25 40 L . 28 35 B 077 8 5 Pk 3k BH 1
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AP K SR ATCC19570 % . 4 FC /< 2 i 1
ATCC51106 #k ., fill 2 74 42 8§ ATCC33202 #k 1
DNA 2 &4 B 4351 0. 5.0.5.0.5 ng/pl,0.5,
1.0.5 ng/pl,0.5,0.5.1 ng/pl,0.5.1.1 ng/pL,
1,0.5.0. 5 ng/pL,1.1.0. 5 ng/pL, 1,0. 5,1
ng/ul,1.1.1 ng/pl., PCR W AR % A 50 pl:2X

PCR MasterMix 25 pL,3 A~FEH 1 L R HES 4 (10
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pmol/L,0.5.1,0.5 pmol/L,0.5,1.1 pmol/L, 1,
0.5,0. 5 pmol/L, 1,0. 5,1 pmol/L, 1,1,0. 5
pmol/L,1.1.1 ymol/L),PCR Jx W& & H 55 & 2 X
PCR MasterMix 25 pL, 5 J5 H A ZE K % 5 2 50

KM Z # PCR R & BB 1 k.
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R BB P 41 DNA i £ PCR B4R, F 16 1
F AR Z R4 F BEAT 2 3 PCR 734, LA I & &
PCR 2 W () R .
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2.1 PCR AZEMEIL
2.1.1 FlapeasFsth RECL 1 Wb 2R E B
3K 41 DNA, Hly.DNase | fl Eha 3 [ () 815
PCR § 25 R LA 1,

Avl  Av3 AvS
M Av2 Av4

123456789 10

262 bp

345 6 7 8 9 10

450 bp

©

M. DL1000 DNA 4+ F & & 451 DL1000 DNA Marker; B A, Ahl~ Ah5 K% MK S A ATCC19570 4k . XS9141 #k.Cil293 #k .
Cil294 #Fl Hm093 #k Figure A, Ahl— Ah5 were A. hydrophila strains Ah strain ATCC19570,XS9141,Ci1293,Ci1294 and
Hm093, respectively; & B, Avl~ Av5 #IK W4 RSB ATCC51106 Bk, IB340 Bk, Ci12910 #k . Ci12912 Bkl Cil2914 ¥k Figure B,
Avl—Av5 were A. veronii strains ATCC51106,1B340,Ci12910,Ci12912 and Ci12914, respectively; [ C.Eil # Ei2 & ¥ o fill 22 fia 46 B
ATCC33202 # 1 HSN-1 #f Figure C,Eil —Ei2 were E. ictaluri strains ATCC33202 and HSN-1, respectively;

1. ATCC33379 # Strain ATCC33379;2. ATCC19108 ¥k Strain ATCC19108;3. ATCC17802 # Strain ATCC17802;4. ATCC29178 ¥ Strain
ATCC29178;5. ATCC12386 # Strain ATCC12386;6. ATCC49231 #f Strain ATCC49231:7. ATCC43979 ¥ Strain ATCC43979;

8. WL-2 # Strain WL-2;9. GHS061212 # Strain GHS061212;10. 25 {1 % i{ Blank

L WK AEA MO T A U P T A 42 T BRI PCR 3™ 38 51 490 09 15 St ek i

Fig. 1

A1 AL, K PR B ATCC19570,
XS9141, Ci1293, Cil294 F1 Hm093 # ¥ ¥ 14
1091 bp My F Be. 4 IR A 9 ) ATCC51106,
IB340,Ci12910, Cil2912 F1 Cil2914 ¥k ¥y ¥ 58 1
262 bp Wy F B, il 2 fE4e T ATCC33202 #1 HSN-1

Specificity for amplification of primers of A. hydrophila,A. veronii and E. ictaluri by single PCR

PREJY 3G ) 450 bp (Y9 7 Be . il H b b 2 40 i A H
X BB OR ™ H8 H AR R 2R L S T A R — 2 R Wt
oI EA B AR, MF 245 R 2 BLAST [
XFor M 45 R R P 3R 3 A% Hly . DNase |
M Eha M FF455 5 GenBank H1 25 5% ) 1 7K LR
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XALNE 55 < BE A SR MG 15 3 Ao B 2 F8 PCR A J7 v 11 1 37 43

B Hly (CP000462. 1), 4 &< ¥ i i/ DNase [
(CP002607. 1) Flfilil Z 2 4£ 1§ Eha (CP001600. 2) 3
PR B [ R 24 10094,

2.1.2 %% PCR R B & Mo R D BT
R A G A TEIE . XF 3 Bl 2K 4 DNA KA
Jo e B A A L AT AR i PCR 7= 4 v ik &5 51 (&
2) BoR BIK S ATCC19570 #k 4 IR R
W ATCC51106 #% . fill 2 78 42 7§ ATCC33202 #k
DNA F i B 240 0.5,0.5,0. 5 ng/pL(JKiH
D B4 34 200 T A T R A A . RIRER R
DNA w4 FCA BT (55 3.5 A 7 9k i) 1Y & i3
A, DNase | 35 (262 bp) (4 45 5 Pk 2% 45 #1 5t 4%
55, HALAEA Y G, WKiE 6 P 3 AN A 4R SR

M 1 2 3 4 5 6 7 8

2000 bp

1000 bp 1091 bp
750 bp

500 bp

250 bp
100 bp

450 bp
262 bp

M. DL2000 DNA Marker;1—8. I 7K 4 8 g B 4 1A 80 i 7 A
il 52 fs AR 3 A B L R 41 DNA A AR R v R L4391 0.5,
0.5,0.550.5,1,0.5;0.5,0.5,1;0.5,1,1;1,0.5,0.5;

1,1,0.5;1,0.5,151,1.1 ng/pl. DNA concentration of three pathogens

(A. hydrophila,A. veronii and E. ictaluri)were 0.5,0.5,0.5;
0.5,1,0.5;0.5,0.5,1;0.5,1,1;1,0.5,0.5;

1,1,0.551,0.5,151,1.1 ng/pl.respectively
2 BEG RN 3 Fhy R £ # PCR A
TR JBT 2k Vi B Lb Y B

Fig. 2 Determination of optimal DNA concentration for

multiplex PCR for detecting three pathogens(A. hydrophila,

A. veronii and E. ictaluri) from channel catfish

3) 1R JCi BE A k. R RO [R] i R kTR BE
(48.4,51.5,54.0,56. 8,59.5,62. 1,64. 5 Fl 66. 0
CH#Ff7Z2H PCR W45 3 (B O BRI E T
3N HE A XA B A Ay g R RS 5 Ykl (59. 5
CHME 6 PRI (62,1 CH3 MNP WK HEN
By — ., Sy A IR O B R g 1R A AR B B T
59.5 CAHMALIE ry AR KRB

Z# PCRUALSE SRR H RN AR R R
2XTag PCR MasterMix 25 pl, Py, . F 5
(10 pmol/L) 4 1. 0 pL. Poye b F#ETI# (10
pmol/I) 4 1.0 pL, Py, I F#ESIH (10 pmol/L)
£ 0.5 pL, Bh 22 25 1 GRG0 i /K M 5
Y A TR i o A A T BE R 4 DNA T L, Jin Xt

S Eh A — HooE B A, S BRAR YT R 25 5L L P DL A
B G R B KM 1 ng/p L AE R 1
ng/p L il % FEAL T 0.5 ng/pl.

D5 EH G LA . BORTRHR BE (9 51 4
WA T2 8 PCR R 45 3 (K 3) R U], 4k G
M DNase | 19519 EH 0.5 pmol /LYK iE
1.2.5 1 6) I, ¥ #4453 78 DNase T R [H (262
bp) P HEBOREAR . 20 B AR B Eha ZEH 15
Yo 9 1.0 pmol /L(JKIE 2.4.6 1 8) I, g /K<
PAREE Hly 525 (1 091 bp) iy 4 14 250 2 A0 X A%
Kt K S A Hy e[RRI DNase 1
filll Z A8 AL T Eha #F17 2 8 PCR ¥ 1) 5] 9 20K B
43 1.0,1.0 F1 0.5 pmol/L B} 38 RUR e b

M 1 2 3 4 5 6 7 8

2000 bp

1000 bp
750 bp
500 bp

250 bp
100 bp

1091 bp

450 bp
262 bp

M. DL2000 DNA Marker; 1~ 8. I 7k 5 2. Jfl 1 .
2 [ A TR 0 2 AR T 3 R TR B IR T v BE L4y B R
0.5,0.5,0.5;0.5,0.5.,1;0.5,1,0.5;0.5,1,1;1,0.5,0.53
1,0.5,151,1,0.551,1,1 pmol/L Primers concentration for
A. hydrophila,A. veronii and E. ictaluri were 0.5,0.5,0.5;
0.5,0.5,1;0.5,1,0.5;0.5,1,1;1,0.5,0.5;1,0.5,1;

1,1,0.551,1,1 pmol/L,respectively
Bl 3 BERCCRM 3 Mol 2 F PCR K
51 vk BT 1 €

Fig. 3 Determination of optimal primer concentration for

multiplex PCR for detecting three pathogens(A. hydrophila,

A. veronii and E. ictaluri) from channel catfish
FROKAMEZE 50 pl, feHE OB A 95 °C i As
4 min; 94 ‘CZ8M: 50 s,59.5 CiB k 30 5,72 ‘C ZEAfh
1 min, #4730 MEH ;K5 72 ‘CAEf 10 min, L
IVELT
2.2 %EPCR WM&

L PCR ¥ 8 L i A 45 S a0 5 Bk, |
&5 Al BE A 1 AT 1 091,450 F1 262 bp 4k 3
FRRE SR TR A5 L B S 2 KR 1 091 N 262
bp 19 2 ZHE P4 FE AL 3 RN 1 091 1 450
bp [ 2 2% P25 BE A 4 R i 450 i1 262 bp
1 2 e SR FE M 5 KR I H 1 091 bp M 4E R
PESRAEFE S 6 K5I 262 bp BRSPS JRESL 7
Kl Hy 450 bp 4R S P A5l AR i 8 AT 25 2 Sk 9]
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M 1 2 3 4 5 6 7 8

2000 bp

1000 bp
750 bp

1091 bp

450 bp
262 bp

M. DL2000 DNA Marker;1~8. & J I B 5 51 fy 48. 4.
51.5,54.0,56.8,59.5.62.1.64.5 Fl 66.0 C
Annealing temperatures were 48.4,51.5,54,0,
56.8,59.5,62.1,64.5,and 66.0 “C,respectively

B4 B RN 3 Fhopg R £ 8 PCR R GR SR BE i i 2
Fig. 4 Determination of optimal annealing temperature for
multiplex PCR for detecting the three pathogens

(A. hydrophila,A. veronii and

E. ictaluri) from channel catfish
2.3 £ T PCR RSB
M 6 AT LAIE . 2 8 PCR J5 ik X Rg 7K <L i

M 1 2 3 4 5 6

2000 bp

1000 bp
750 bp
500 bp

250 bp
100 bp

1000 bp

700 bp
500 bp
200 bp
300 bp
200 bp
100 bp

B TR A ] 2 1A B

M 1 2 3 4 S 6 7 8

2000 bp

1000 bp 1091 bp

750 bp
500 bp

250 bp
100 bp

450 bp
262 bp

M. DL2000 DNA Marker;
1~8. ¥E & 1~8 ) DNA DNA of sample 1—38

Bl 5 BE&s RN 3 Fh R £ & PCR
Ao 77 1 S
Fig.5 Specificity of multiplex PCR for detecting
three pathogens (A. hydrophila,
A. veronii and E. ictaluri) from channel catfish

AP B | AR TR 3 R IR (1 R
»ﬁﬂt@2x1w,3x1&1m2x1w(FU/mLo

M 1 2 3 4 5 6

1000 bp

700 bp
500 bp
400 bp
300 bp

200 bp
100 bp

M. DL1000 DNA Marker; 1~6 #K k102 ~107 F B T (1 1 7K S0 T CAD 4 RS T (B A
fi 2 A (O FL K 2H DNA AP 8 724 Genome DNA of different dilutions of A. hydrophila(A),

A. veronii(B) and E. ictaluri(C) from 102—107 respectively

Bl 6 BE i UMM 3 A I £ F PCR G 77 2 i) S0 Pk
Fig. 6 Sensitivity of multiplex PCR for detecting three pathogens (A. hydrophila,

A. veronii and E. ictaluri) from channel catfish
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