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Nested-PCR detection of Clavibacter michiganensis subsp. nebraskensis
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ABSTRACT: Objective This study is to develop a nested-PCR detection method, which is specific,
sensitive and effective, to detect Clavibacter michiganensis subsp. nebraskensis. Methods According to the
difference of gene loci of intergenic transcription spacer (ITS) areas of Clavibacter michiganensis subsp.
nebraskensis (Cmn) and related species including Cmm, Cmi, Cms and Cmt, the nested-PCR with primers
including CmnFP-OUTER/CmnRP-OUTER and CmnFP-INNER/CmnRP-INNER was designed, and the tested
bacteria strain DNA and suspension were amplified. Results After two rounds of amplification, a band of 122
bp was amplified from Cmn strains but not from other tested bacteria species. The nested PCR detection
method can detect the Cmn suspension with minimum limit of 3.54x10> CFU/mL, and the sensitivity of this
method is 1000 times higher than conventional PCR method. Conclusion The nested-PCR detection method
developed in this study has a good specificity and sensitivity for detecting Clavibacter michiganensis subsp.

nebraskensis, and it will play an important role in early diagnosis and prevention of Goss's bacterial wilt and
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blight of maize.
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21 # #
2.1.1 BHXEH
CLavibacter

michiganensis subsp. nebraskensis (Cmn), ATCC27795;
C.m.subsp.insidiosus (Cmi),

ATCC33114; C.m.subsp.
tessellarius (Cmt), ATCC33566; c.m.
subsp.sepedonicus (Cms), ATCC33113;
C.m. subsp. MichiganensiS(Cmm), ATCC7433
ATCC(American Type Culture Collection)
2,12 BRI EIRA
NBY : (nutrient broth) 8.0 g,
2.0 g, K,HPO, 2.0 g, KH, PO, 0.5 g,
5.0 g, MgS0,4-7H,0 0.25 g, 1000 mL,
121 C 20 min,
LB : 5¢, 10 g,
10 g, 1000 mL, 121 C , 20
min,
: 10xPCR buffer Taq DNA dNTPs
Mixture DNA Ladder ( )
(Takara )
213 MRELHEE
MJ Research PCR (PIC-100);
; Bio-Rad
; Bio-Rad (ChemiDoc XRS);

2.1.4 BHKERE R E
NBY ,28 C
) LB
, 28 C, 140 r/min ,48 h
ODj0, ODgo0 1, 1 mL ,
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12000 r/min 1 min, PBS 1 pL . CmnFP-INNER/CmnRP-INNER
10" 107 107 10* 107 1 L ,94 °C 5
10° 107 7 , 10°, min, :94°C 305,65 C 305,72 C 30s,
100 pL , 35 ,72°C 4°C
NBY 15 mL 223 £ X-PCR 3| M4 5 HAem|
3 Nested-PCR ,
, 28 C 72 h CmnFP-OUTER/CmnRP-OUTER CmnFP-INNER/
, 10'-107 7 CmnRP-INNER
, 3.54x107-3.54x (Cmn)
10'CFU/mL (Cmt) (Cms)
22 K % ’ DNA
221 $APCR HHH 3 ikt 5o A, : 107 CFU/mL
DNA , , PCR
ITS , 2.2.2 PCR , 5 pL
NCBI C.michganensis 5 1% 100V,
ITS , U09381 40 min,
(Cmn) U09380 (Cmm) U09378 (Cmi) U09382 (Cms) 3
L43095 (Cmt), DNAman , 224 £ X-PCR 3| RHEAMN
TaKaRa Cmn
nested-PCR 1 puL
2.2.2 Nested-PCR #4k % , 25uL  nested-PCR ,
Nested-PCR 25 uL, 2.5 uL
10xPCR  buffer5mmol/L  MgCl,), 2.0 uL 1%
dNTPs(2.5mmol/L), (10 yumol/L) 1 pL, 0.5 pL
Taq DNA (2.5 U/uL), 1.0 pL ,
25 L 3 HREH
Nested-PCR : 1.0 uL , 99 C
10 min; 5 min, PCR 31 EX-PCREMEKRAMNEERE
R CmnFP-OUTER/CmnRP-OUTER 10® CFU/mL
Tl ,94 °C 5 min, 209 bp
194 °C 305,63 C 30s,72 C 305, 35 R , ,
72 °C 7 min 4°C 122 bp
F1 W54
Tablel Theprimersused in thisstudy
Primer Sequence Pruduct size (bp)
CmnFP-OUTER 5’- TCCACCCATGAGCTCCACCC - 3’ 209

CmnRP-OUTER

CmnFP-INNER

CmnRP-INNER

5’- GGTACCCCACCACCATCCAC - 3’

5’- GCCCTCGACATACCAGACCG - 3’

5’- CCCCACCACCATCCACGAAA -3’

122
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2000bp
1000bp
750bp
o 250bp 500bp
P
100bp 250bp
100bp
100bp —
1 nested-PCR
Fig. 1 Amplification products of Cmn suspension by nested-PCR 2 nested-PCR
M:DNA Marker DL2000; 1: CmnFP-OUTER/CmnRP-OUTER Fig. 2 Specificity amplification test for Cmn suspension by
;28 CmnFP-INNER/CmnRP-INNER 3 N: nested-PCR
M: DNA Marker DL2000; 1: DNA
M:DNA  Marker DL2000; 1:Amplification products by ;2 ;3
CmnFP-OUTER/CmnRP-OUTER ; 2:Amplification products by 1 4: ;
CmnFP-INNER/CmnRP-INNER; N: negative control 5 6
s N:

32 ER-PCR 3|94 R1EMmNE

2 s -PCR PCR
, Cmn DNA )
-PCR 122
bp , ,
R C. michganensis
PCR ,

CmnFP-OUTER/CmnRP-OUTER CmnFP-INNER/CmnRP-
INNER Cmn , ,
> (Cmn)

3.3 HE-PCRII¥REERNER

3 , , 3.
54x10" CFU /mL, 3. 54 x10° CFU /mL , 3. 54 x10°
CFU /mL

4 , ,
3. 54x107 3. 54x10° 3. 54x10° 3. 54x10* 3.
54x10° 3. 54x10* CFU/mL
PCR 3.54x10?
CFU/mL Nested-PCR ,
( PCR)
1000

M: DNA Marker DL2000; 1: Cmn; 2: Cmn; 3: Cmi; 4: Cmt;
5: Cms; 6: Cmm; N: negative control

M1 2 3 456 78 9N

250bp
250bp

3 nested-PCR Cmn

Fig. 3 Sensitivity amplification test for Cmn suspension by
the first round of nested-PCR
M: DNA marker DL2000; 1-8: (Cmn)

3.54x107 CFU/mL  3.54 x10° CFU/mL 3.54x10’
CFU/mL 3.54x10* CFU/mL 3.54x10° CFU/mL 3.54x10* CFU/mL
3.54x10' CFU/mL  3.54x10° CFU/mL; N:
M: DNA marker DL2000; 1-8: 3.54x10" CFU/mL 3.54 x10°
CFU/mL 3.54x10° CFU/mL 3.54x10* CFU/mL 3.54x10° CFU/mL
3.54x10> CFU/mL  3.54x10' CFU/mL  3.54x10° CFU/mL; N:

negative control
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250bp
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Fig. 4 Sensitivity amplification test for Cmn suspension by
the second round of nested-PCR
M: DNA Marker DL2000; 1-8: (Cmn)

3.54x10" CFU/mL  3.54x10°
CFU/mL  3.54x10° CFU/mL 3.54x10* CFU/mL 3.54x10°
CFU/mL  3.54x10’>CFU/mL 3.54x10' CFU/mL 3.54x10°
CFU/mL; N:
M: DNA Marker DL2000; 1-8: 3.54x10" CFU/mL  3.54x10°
CFU/mL  3.54x10° CFU/mL  3.54x10* CFU/mL 3.54x10°
CFU/mL  3.54x10’>CFU/mL 3.54x10' CFU/mL 3.54x10°
CFU/mL; N: negative control
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