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Detection of Renibacterium salmoninarum by nested PCR

LIU Hong, GAO Long ying, SHI Xiur jie, JIANG Yur lin
(The Key Laboratory o Aquatic Animd Disease, Shenzhen Exit entry Inspection and Quarantine Bureaw, Sherzhen 518010, China)

Abstract To develop a nested polymerase chain reaction ( nestedPCR) for detedion of Renibaderium
salmorinarum, the causative agent of bacterial kidney disease, 2 pars of primers, BKDF and BDKR, BKDR2
and BKDF2, were designed for amplification of 501 bp and 314 bp DNA fragments of the sequence coding the 57
kDa cell surface protein of R. samoninarum respectively. No specific fragments were amplified when other
principal fish bacterial pathogens were used as templates in PCR and nested- PCR tests. The sensitivity of PCR
was limited to 1. 8% 10° CFU*mL ™ ' when the bacterial DNA was extracted by phenol chloroform-isopentanol or
boiling & freezing-thawing method. The sensitivity of nested PCR was 100 times higher than that of PCR test.
The mixture of bacteria and cod eggs was detected using nested PCR and the results showed that the nested- PCR
was an effective and reliable method for the detection of R. sdmoninarum.
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, BKD :
BKDR  BKDF BKDR2  BKDF2, nestect PCR
1
1.1
( Renibacterium salmorinarum) , Weymouth  OIE B. J. Hill
( KDM2, I- 0. g, 1g, 0.05 g, 1.5
g, 90 mL,  NaOH pH 6.5~ 6.8,120C 20 min, 10%
1.5% KDM2 ) L15C 15
, 1
1.2
1.3
Taq DNA (5U<HL™ '), Taq 10 .25 mmol* L™ ' MgCl,
(dNTPs), (CTAB)
1.4
BKDR: 5°-
CAAGGTGAAGGGAATTCTTCCACT-3 ; BKDF: 5’ -GACGGCAATGTC CGTTCCCGGTTT-3’
57 kD msal 501 bp  DNA : BKDR2: 5°-
TTCAACAGTACAAGGCTTCA-3 ;  BKDF2: 5°- CGCATTATCGTTACACCC-3 501 bp
314bp DNA
1.5
400KL , CTAB (2% CTAB, 1. 4mol* L.” 1NaCl, 20mmol* L™ !
EDTA, 100mmol°L ™' TrisHCl, pH= 7.5, 0. 25%t )
800 ML ,25C  2h  T0ML /  / (25:24: 1), 30's 12 000 r* min~ '
5 min, . s0uL  / ( 241 ), 30s 12 000 r*min '
5 min, . L5 -20C , - 20C ;15 000 r*
min~ ' 30 min, , ( ),37°C 20 min;  10ML
: PCR
1.6 PCR
50041 PCR PCR : 10041 10UL Taq 10 108L 25
mmol* L ' MgClL 2UL dNTP(  200mmol* L~ ! 2. 5BL (100pmol) 1ML Taq (5 ) UL
, 10ML DNA PCR , . 10ML
501 , PCR

94°C 4 min , 94°C 1 min_ 48°C 1min  72°C 2 min 30 . 72°C 10 min, 4C
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1
Tab. 1 Bacterial strains and their culture mediums in this experiment
bacterial strain No. of srain medium temperatie
Reni bacterium salmoninaum Rs Plym Lea 223dS KDM2 15
Aeomonas hydrghila TAM 12460 BHIA 25
Aeromonas salmonidada ATCC14174 BHIA 25
Gyt phaga columaris ATCC43622 TYE 25
Edwardsiella i daluri JCM 1680 BHIA 25
Fdwardsiella tada ATCC1594T BHIA 25
HFlavobaderium psy chr hilum FPC832 TYE 18
Psewdomonas diloraaphis TAM12354T BHIA (0. 5% NaCl) 15
Pseudomonas fluorescens TAM 12022 BHIA 25
Pseudomonas putida TAM12354T BHIA 25
Staphy lococaus aureus [AM 1011 BHIA 25
Stap hylococaus epidarmidis TAM 12012 BHIA 25
Vibrio anguillarum NCIMB829 BHIA (2% NaCl) 25
Vibrio addit ATCC33509 BHIA (2% NaCl) 25
Vibrio pd agius ATCC25916T BHIA (2% NaCl) 25
Yersinia ruckeri ATCC29473 BHIA 25
1.7 nested PCR
S00HL PCR , PCR , 100HL 10HL Taq 10 10ML
25mmol*L” ' MgCh 2HL dNTP(  200Mmol+ 1 ' 2.5HL (100 pmol) 1ML Taq  68ML ,
PCR PCR , . 4uL
SOML , PCR 94°C 4
., 94C 1min~55C I min~ 72°C 2 min 30 . 72C 10min,  4TC
1.5% ( 0.5HgemL ' [EB]) . 0.5cm
8HL 2HL, " 30 mA
KDM?2 6d  BKD, , 10 , 400
; 10HL(3 ), s 10 min, 10 min s
4 ,
, 1.4 , , 1.6 PCR ,
BKDR  BKDF PCR , 1.7 nested PCR R BKDR2
p57 DNA
R. salmoninarum PCR .,  BKDR BKDF PCR
1 S01bp DNA 5 PCR ,  BKDR2
_nesteck PCR 314bp . DNA (1)



456 26
2.2
15 , , PCR  nested PCR
(2 . 15 501bp 34 bp DNA
2 BKD 15 PCR
Tab. 2 Detection of 15 fish bacterial pathogens with primers of R. sdmoninarum by PCR and nested PCR
PCR nested- PCR
No. bacterial srain redut of PCR result of nested PCR

1 R. salmoninarum + +

2 Aeromonas hydrophila - -

3 Aeromonas salmonicida - -

4 Cytophaga wlumaris - -

5 FEdwardsidla tarda - -

6 Fdwardsidl a ictaluri - -

7 Flavobacterivm psychrophilum - -

8 Pseudomonas chlororaphis - -

9 Pseudomonas fluorescens - -

10 Pseudomonas putida - -

11 Staphyl oo ssus aureus - -

12 Staphyl ow ssus e idermidis - -

13 Vibrio angull aum - -

14 Vibrio ordalit - -

15 Vibrio pelagius - -

16 Yersinia rudseri - -
2.3

7 -1
1. 8x 10 CFU * mL , 10 ,
3 -1
, . BKDR BKDF , _PCR 1. 8 10°CFU *ml,
, , ,  BKDR  BKDF ,
, . PCR 1. 8x 10°CFU*mL™ "'
BKDR  BKDF , PCR , ,  BKDR2  BKDF2 ,
nested- PCR, , nested PCR 100 ( 3
3 PCR  nested PCR

Tab.3 The effect on the sensitivity o PCR and nested PCR with templates treated by different methods

template method

(CFU* mL~ )

concentration of hacterial suspension

phenok chlorof ornr isopentanol freezing thawing boiling freezing thawing and boiling
1.8x 107 + 4+ /+ 4+ + 4+ [+ + + 4+ /++ + 4+ [+ +
1.8x 10° + 4+ /+ 4+ + 4+ [+ + + 4+ /++ + 4+ [+ +
1.8x10° + 4+ /+ 4+ + 4+ [+ + + 4+ /++ + 4+ [+ +
1.8x 10* +/+ + - /+ - /++ +/+ +
1.8x 103 +/+ + - /+ - /+ +/+ +
1.8x10? - /+ - /- - /- -+
1.8x 10! - I+ - /- - /- - I+
1.8x10° - /- - /- - /- - /-
4+ [+ o+ PCR /nesed PCR

Notes; + + /+ + means the results of. PCR/ the results of nesed- PCR
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2.4
20 ML 1.8% 10'CFU* mlL ™" 0.02 g , , ,PCR
nested- PCR DNA , ( )
3 1 2 3 { ) b T ] ]
20 30 , ,
b
Earp 3]
2
) , Dorset
0.05% ~ 0.1% (w/v) I
, 34
4 Evelyn P! NaCl, .
. KDM2 ,
, KDM2
3% KDM2 ,
[6.7]
s 3~ 5d Plate
L PCR 01bp ;2. 1 kb of DNA
, Marker(pUC19 DNA/ Mspl [ Hpall] Marker, 1kb
900 800 700 600 500 400 300 200 100 bp); 3, 7. 500 bp of DNA
Marker ( GenRulerTM 500 bp DNA Ladder, 501
404 331 242 190 147 bp); 4. PCR 314 bp
’ " . 5,6. R 314bp  DNA H
8,9. , 500 bp  DNA
, From Left to right: 1. 501 bp fragment of R. sdmoninarum amplified
[9.10] by PCR;2. 1 kb of DNA Marker (pUC19DNA/ Mspl [Hpall] Marker,
PCR from up to down is 1 kb, 900, 800, 700, 600, 500, 400, 300, 200, 100
’ bp); 3,7. 500bp of DNA Marker ( GenRukrTM 500bp DNA Ladder,
(1] from up to down is 501, 404, 331, 242, 190, 147bp); 4. 314 bp
Ma‘gnussen nested-RT- PCR 165 fragment of R. salmoninarum amplified by nesed PCR; 5, 6. 314 bp
rRNA , , fragment of R. salmoninarum from cod eggs amplified by nested PCR;
57 kDa ( p57) 8,9. 301 bp fragment of R. samoninarum from cod eggs amplified by
[12- 14]
K 2
Brown ' BKDR  BKDF p57 501 bp, ,
« » (2 501bp \
314 bp BKDR2  BKDF2, BKDR  BKDF , ,
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