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Abstract :[Objective]JA method with multiplex PCR was developed for rapid and accurate detec-
tion of the four main streptococcosis pathogens of Streptococcus agalactiae,Streptococcus
dysgalactiae ,Streptococcus iniae, and Lactococcus garvieae isolated from golden pompano
Trachinotus ovatus, in order to provide theoretical foundation for healthy aquaculture of
Trachinotus ovatus. [Methods)Each of the four pairs of oligonucleotide primers including cfb-
F/cfb-R,tuf-F/tuf-R, Si-F/Si-R, PLG-F/PLG-R exclusively amplified the target gene of the

specific microorganism. The multiplex PCR was

optimized by testing the proportion between the

$2015°06-15 four sets of primers and the annealing tempera-
:2015-08-05

ture. And the sensitivity of the multiplex PCR
(1984—>, s

assay was evaluated using pure DNA. A total of

(2012GXNSFAA053065) . 11 pathogen samples were collected from cul-

( 1222013-2) + tured Trachinotus ovatus from June to August in
(GXIF -2012 -02) 2014, and analyzed using the established multi-

(201205028-4) . plex PCR to test its applicability. To verify the
* % (1962—). : results of the multiplex PCR,smolecular identifi-
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rRNA gene with universal primers. [Results]JThe optimized relative concentrations of the prim-
ers were 0. 2 pmol/L each of ¢fb-F/cfb-R,0. 08 pmol/L each of tuf-F/tuf-R,1. 6 pmol/L each
of Si-F/Si-R and 0. 4 umol/L each of PLG-F/PLG-R. The sensitivity of the multiplex PCR u~
sing purified DNA was 5X10 “ng/pL. The application results revealed that 2 of the pathogen

samples were S. iniae, 4 samples were S. agalactiae and no products were amplified from the

other 5 pathogen samples. Sequencing of 16S rRNA and BLLAST analysis were consistent with

the results of the multiplex PCR. [Conclusion] The above results indicated that the multiplex

PCR is a sensitive,specific and reproducible assay method for the simultaneous detection of four

pathogenic bacteria that cause disease in golden pompano. Therefore,it could be a useful alter

native to the conventional method for microbial detection.

Key words: PCR,

multiplex

Streptococcosis s

Streptococcus  agalactiae ,Streptococcus

dysgalactiae , Streptococcus iniae ,Lactococcus garvieae

DOI:10.13656/j.cnki.gxkx.20160315.014

[ )| ;
(Streptococcus) ,
o ,
(Streptococcus parauberis) |
(Streptococcus iniae)
(Streptococcus  dysgalactiae)
(Lactococcus garvieae) \Lactococcus piscium |
(Vagococcus salmoninarum) |
(Carnobacterium piscicola)™ ;1957
(Oncorhychus mikiss) s
Bl 20 80

, ( Tilapia nilotica (linnae-

us)) . (Lates niloticus) . (Psetta

maxima) . (Trachinoms ovatus) .
(Seriola quinqueradiata) . (Sciaenops

ocellatus) (Sparus auratus) .

(Paralichthys olivaceus) ", ,

(Oreochromis speices) 20% ~
50% 50% ~70%, ,

[16]
[17-18]
[ 12007 . ol
, 2014 w20l

(Streptococcus agalactiae) .

36

2012—2014
° A A N
N A b
b
. [
b
b
A ] PCR
b A A Y
4 s
1
1.1
4 C D
—20°C .
1 4
Table 1 Information of reference strains used in the experi-
ment
Microorganism Strain  Host Geographic origin
S. dysgalactiae Tsot T. ovatus Shenzhen
S. agalactiae 502 T. ovatus Beihai
S. iniae TS04 T. ovatus Beihai
L. garvicae TS03  Lateolabrax Zhuhai

japonicas

( 2):2014 6~8
11 s ,
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,  30C 24~48 h,
2
Table 2 Bacterial strains from natural infected golden pompa-

no were detected by m-PCR

Strain Tissue Date Geographic origin
Ts07 Brain 2014-06-15 Beihai
TS08 Liver 2014°06-15 Beihai
TS09 Brain 2014-07-18 Zhanjiang
TS10 Kidney 2014-07-18 Zhanjiang
TS11 Spleen 2014-07-18 Zhanjiang
Tslz Liver 2014-07-18 Zhanjiang
TSI3 Spleen 20140728 Zhanjiang
Tsu Liver 2014-07-28 Zhanjiang
TSIS Spleen 2014-08-28 Beihai
TS16 Liver 2014-08-28 Beihai
Ts17 Kidney 2014-08-28 Beihai
: DNA MiniBEST Bacterial
Genomic DNA Extraction Kit, PCR (10 X PCR
.MgCl,, dNTPs, Tag DNA )
;4K DNA Marker
BHI :1 000 mLL 24.5 ¢g
10 g 2 g ,
15 g L121°C 20 min.,
3 PCR

1.2
1.2.1 DNA

BHI ., 33C
220 r/min 24 ~ 48 h R
MiniBEST Bacterial Genomic DNA Extraction Kit

(TaKaRa, Japan)

DNA, —20°C o
1.2.2
cfb ,
tuf ,
16S rRNA 4 C 3,
1.2.3 PCR
25 L 1.0y DNA,LS5
mmol/L MgCl;,0. 4 mmol/L dNTPs,1 U TagDNA
.2.5 uL 10X PCR . PCR
:94°C 5 min;94°C 35 5,55°C 40
s,72°C 45 s, 32 ;72°C 10 min,
PCR 1.0% ,
PCR )
1.2.4 PCR
4
(48.0°C ,49. 3°C,51.8°C ,54. 3C.,57.0°C,
58.6C), o
1.2.5 PCR
4 DNA

8§510~" ng/uL. 4X 10" ng/ul. 2X10°"
ng/pl . 1X107" ng/pul..5X107% ng/ul,
PCR PCR ,

Table 3 Primer sequences used for PCR amplification and the expected amplicon size

. (5'-3" . . .

P . o . Anneal PCR ampl

;:r[:fr Sequences(5-3") Target gene lemp;zetlrlZ(g"C) ('mei; reon Pathogen References
cfb-F AAGCGTGTATTCCAGATTTCCT cfb 51 470 [21]
cfb-R CAGTAATCAAGCCCAGCAA S. agalactiae

tuf-F GTAGTTGCTTCAACAGACGG tuf 51 795 [22]
tuf-R GGCGATTGGGTGGATCAACTC S. dysgalactiae
PLG-F CATAACAATGAGAATCGC 16S rRNA 50 1100 [23]
PLGR GCACCCTCGCGGGTTG L. garvieae

Si-F CACTAATCCAAAGAGTT 16S rRNA 50 1391 [24]

Si-R TTAGGCGGCTGGCTCCTAA

S. iniae
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1.2.6 PCR

BHI s

DNA PCR .

PCR , 27 F (5'-
AGAGTTTGATC(C/A)TGGCTCAG-3") 1492 R
(5" -GGTTACCTTGTTACGACTT -3" 16S
rRNA . PCR
, Genebank o
2
2.1 PCR
4 s

PCR 0.2 pmol/L cfb-

F/cfb-R,0. 08 pmol/L tuf-F/tuf-R, 1. 6 pmol/

L Si-F/Si-R 0.4 pmol/L PLG-F/PLG-
R, 1:0.4:8:2 ,4 PCR
1 , 54.3°C
, , 54.3C

10 11 12 13

1 7.4K DNA Marker;2: 33: S. iniae TS04;
4. L. garvieae TS03;5: S. parauberis TS01;6: S. agalactiae
TS02;8~13: 48°C .49.3°C ., 51.8°C .54 3°C,
57°C .58.6°C

1 and 7:4K DNA Marker;2: negative control;3: S. iniae
TS04; 4. L. garvieae TS03; 5: S. parauberis TS01; 6. S.
agalactiae TS02; 8 to 13: the optimization of annealing tem-
perature at 48°C,49. 3°C,51. 8°C,54. 3°C,57°C and 58. 6°C,
respectively

1 PCR

Fig. 1 Specificity of the m-PCR assay for the detection
of S. iniae (1 391 bp) . L. garvieae (1 100 bp), S. parauberis
(795 bp) and S. agalactiae (470 bp),and the optimization of
annealing temperature
2.2 PCR

PCR s
5X10 % ng/pLC  2),
38

1500bp

1 000bp
800bp

500bp

1:4K DNA Marker;2:0. 8 ng/plL33:0. 4 ng/pl;4:0. 2
ng/pl35:0. 1 ng/pl;6:0. 05 ng/pl
2 PCR
Fig. 2 Sensitivity of the m~PCR assay

2.3 PCR
3 , PCR
1391 bp2
470 bp 4 ) o
16S rRNA PCR N
, TS07.TS08
(NCBI :KC748467)16S rRNA

999, TS09.,TS10,TS11.TS13
(NCBI :JQ039375)16S rRNA
99%,TS12,TS14
Enhydrobacter aerosaccus (NCBI

KF013200) 16S rRNA 99%.,
TS15. TS16 Vibrio

parahaemolyticus (NCBI : CP006008) , TS17
Vibrio vulni ficus (NCBI
:CP009261)16S rRNA 100% .

1 2 3 4 5 6 7 8 910 11 1213

1500 bp
1000bp
800bp

500bp

1,13:4K DNA Marker;2:TS07;3:TS0854:TS09;
5:TS10;6: TS115 7: TS12; 8: TS1359: TS14; 10: TS15;5 11:
TS16;12:TS17
3 PCR
Fig. 3 Detection of bacterial from naturally infected

T. ovatus samples by m~PCR
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