PSS R TR (0 . Ak S PCRAGIN

MAEsC, PrRiboe, BEgdl, % *169 *

hESES: S532 XEMARIRAL: A XEHES: 1672—3635(2016)03-0169-06
OREEZERFENSE. a4tk PCRE

W, Y&k, BEH, Kk

( 516007 )

# E: W Pectobacterium atroseptica 3| #28 s ¥ frgm v A A F T RA EHFEMRARE, AFE
BF B ERBERHTERA, PEDaLbhdkt=Ehail, AMELHEZRAANS B ETHAKE, AT AR
BEMTRAERKRADLHFERRE T M DAL L RRtatk, L EATRRE 5 & Foseil, /3 7H5%B
B, AAZMEcal gEca?2 gxt 47 PCRY 4. H PCR =4l 5> 5+44 Frinl & 5 9 i 2 GenBank 4 3% %, 1% Jf) Blast
RAFBATIOAT AT B AR b AW, b — k@R Y 3G K K 29688 bp 6945 44, JL DNA B35 444
Eca 376255, %% A4 BHFEZRmE . ik TR M IR T 5 8k ZRsmd, RARIKE, A5 A4
5 DA e e de AR AR R 2%

KR LHE; LRAEW; HHEZRMA; CVPREIIL; PCR&M

Isolation, Purification and PCR Detection of
Pectobacterium atroseptica from Potato
LIN Yanwen, CHEN Miaoying, MAO Lutian, CHEN Zhaogui*

( Department of Life Science, Huizhou University, Huizhou, Guangdong 516007, China )

Abstract: Potato black leg, caused by Pectobacterium atroseptica, is a major bacterial disease influencing potato
production. It is spread by seed potato, and may occur in any stage from germination to late growth and seriously affect
the yield and quality of potatoes. To establish a technical system which can isolate and identify P. atroseptica from
potatoes, the samples suspected of being infected by the pathogen were collected from Dashuikeng of Huidong County
in Huizhou City. Seven suspected bacterial objects were isolated and further purified. Their specific DNA fragments
were amplified with primer Eca 1 g/Eca 2 g by PCR, and the fragments were sequenced and aligned with GenBank
database. Finally, the bacterial objects were compared and determined by using Blast software. The results showed that a
specified fragment about 688 bp was amplified in one of the objects, and its sequence matched that of Eca 3762. So it can
be identified as P. atroseptica. This method could successfully isolate P. atroseptica from diseased potato plants with low cost,
so it may provide a technical support for the seed potato quality detection and control system of Guangdong Province.

Key Words: potato; Pectobacterium atroseptica; potato black leg; CVP culture medium; PCR detection
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P AL TR AN T, A ARG, W R
OB R PR B R 2
Pectobacterium atroseptica 35 K W, J&— P = [Q Gy
BT EOR Y, 200 R YR A
41, RPN RS, RN R 2R
KIGWI R Zop, IRIIERE . 7 RENEZFR
T H, UTARA R Eh Y R R, H SRR i
i SR N L URR R DT e~ PN 2]
%, ST 21T AR AR D% 27l &k i B
AR, AR T R By A% B R T 0 B
FORWIFE, N A48 Sr & Fh T 4% SR 8 B A
NI Tl AR 22 B Al

1 ##57%®

1.1 XA
L11 A #

BEMRVRYL T RN AR . SR AT AR
P BR B ORI Eh 4% B Ak . A 22 TR
XS BB . 95 5 & FF 1R (Bacillus thuringiensis)
HTEEN 2 B U 2 i
1.1.2 &K

FRE . EER BREAK. BURRE LA
PieaGn], Bt SRR EHIREE . 95% B,
2L, Fhh . “HOE CaCl, - 2H,0, FHRRIN. R
RSN . BUKFTHEERR =41, Tris. EDTA, SDS,
HEHABEK, CTAB, % Ab#h. &l FHNEE. Tag
fiff . 10xbuffer, DNA marker DL2 000, dNTPs, 6X
Loading Buffer, Goldview™ Nucleic Acid Stain. Tris
B, BIER . BRNEBE SRR o M el Ak e A, W F
Je 5l E A W EARAT IR 5T vl FIR & 5 AR W) T
FEARAH]
.13 & &

LDZX-40KB 373k S 28 UK T i (it o 2 B
Jrantil) ) . FA1204B HL 7RV ( HIRRER R E
IERA R . TG16-W i sk B L GRS
DAL R A L DYY-12 B kAL . WD-
9413 A BER MG AT AL (AL 7S — 1)) . SW—
CJ-1D BNl TAE G GRMEHE) . SPX-3504:
e85 IR A (JE R B A BRA R)) . 563BR2605 My
Cycler™ Thermal Cycler (BIO RAD) . ZHWY-2102C
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TR 15 SR %35 i (LR o0 A 1S il i A PR 2
GIpE
1.14 3EHRE

A TR B T R A 5 7 3 (36 225 SCk[6] i
i), CVP IR (422 CHR[71BCH] ) , LB K5 3%
. BULBESFEILKI AR 21 g, A1 LZEMK,
1.2 K HE
121 LAHEZRRBRES G, i Rg

(1) BRI IE 40 15 . HUBE UL 4%
SR R AE R A ZE T (B 1), AE B 2588 & B
3 emAh, AR TIBTE2 em 1) Th 85 250,
H TN 2% H R A FREN K AR 3 min, FEH
KK g2k, HIREIEACH A RHR T 2R )5,
FHICTR B T8 5 A B 48 B 2R A0 B, PRI
AR 43 BY R 2~3 mm WZH VI F, A K B ik
Hr, A 10 mL K /KA A2 . e, S
WA mL A LURIN AR 9 mL JC R K (17104
S RAT, N 107" R R . B AR A
W mL RO ) — S8 9 mL JC R /K i
FIEMIRE), I 107 H6 FRil . LA Ik 28 4 o i
107, 107 F10°H B LSV S ik . B Fh PRk
WL 2R S R A A B B 1R T Al 3R 5 )
&, BMmBEERIANTITH, BT AR
i, 27 CHEgRE2 d, BRBUKEA@, TR SV
et YL@ )57E 10 x 100175 S ivds F meg .,

Bl RN B R E R AR D
Figure 1 The stem suspected of being infected with

P. atroseptica

(2) 45 BRI R iR i fb B 77 . Pk 1.2.1(1)
o 2% PR B MR AR I TR Y%, T CVP L
PR RE IR R R, 27 g2 d. FRREUE
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MORESC, PRibae, BEgdl, 171+

TR B FAAL B PR TS 75 T4 P R ARG 57
H b, 27 CHFR2d, FRIFATRE IR A B
TR TR AR AT AN, QiR A 2 TR
DU S B PR ECERL TRV 754 R AR R R 0 Rk i
F%, HELMTIRE NI

(3) B BRI AR . PR CVP G SR M
sk A Ab BT , FEAR P B R 3 R i
Rk, EBAMEEEE T, 27 CHigR2d)E, 2C
TRAFTEE
1.2.2 DNA #35

B 1.2.1(3) H3R A5 1 BEADL 5 4% SRR IR s TR AR
K CTAB/NaCl " B I B4 2 A IR 1 DNA,
PRI B 2474 BRI

(1) FHAEZ R IR RE O AE () TRARFE D 21 LB R A1
Fedkrh, 27 CHE 12 h,

(2)BE 1S mLEFEY T 1.5 mLE.OE Y, 1
EEEELLHLT, 12 000 r/min B0 2 mine

(3) 552 B3, mUTREYI A 567 pL TE 22
R, ST 2 R

(4) A 30 pL 10% SDS % A1 3 WL 20 mg/ml,
FEAMKIES, T37CRE1h,

(5)/M A 100 wL 5 mol/L NaCl, FE4MR%5),
T 80 L 11 10% CTAB/0.7 mol/L NaCl % IR 2T,
T 65 CiHE 10 min,

(6) i S5 A Y AL 0/ 5 G (24 D 4 . T
10 000 r/min, .05 min, B¢ LWEREEA 1B
D

(T)MA 0.6 IARFR SN, BEIRA HF
DNA ¥t 3E T 2k ( H 7K ¥ i & 40 min) , 10 000 1/

min, 2505 min,

(8)2% FiEW, 1 mL 70% & B k4716 vk,
10 000 r/min, Z5.0>5 mins

() Ffa s, MG TGP TR, T
F 50 pL TEZZ M. -20 CIRAEA .

123 PCR¥ 3%

HU1.2.2 4845 19 DNAAE Wit , S H 7%
FE h R EIRIRIR R v, FUHRERPES 1Y) Eca 1
g/Eca 2 g #47 PCRAGI

(DBIFH] . PCR A . VAR RS9
J¥ %1 : Eecal g (SGAAACCGTCACGCTGGATAAC3') ;
Eca 2 g (3AAGGTGTTGGGCAGATTGAGTS') . PCR
NS RONIAR R A LR 1 R 2,

(2) HLIKAGIN il &#5EE . 5 x TBE A RE 10 mL,
FiRRL 50 mLAY 1 X TBE, H(40 mLAY | X TBE & FHEE
i, HAA 04 o BilekE, Hy EEZRME, Bl
HIERE IR HI 2 65 CLEABIINA 2 wL ) Goldview™
Nucleic Acid Stain, 742, FHRAMEREIAL
BRIk AR, EE IR T R 30 min A2 47,
)G, BRI, KRR A S
FLVKZE Mk 1 x TBE By R vk RS 45

Tk . FBS R 4> A HLS mL PCR 438 )5 A FE
A5 1 L 6 X Loading Buffer —# iR -&445) J5
AIEEfLH

HLPK: 35 DHUKAE, BRm R, RS
M, F99 VimL HL T LK 40 min, 47R8 fE PR 2
KB R UTZY 1 em AbI, 45 1Tk . HR K AE
J&i, BIVRTAELRANT TR 2,

1.2.4 DNAJF3|@z

PCR P=¥58 H K34 AR 0 TR PR Rl kA 74k

AEIT

*1 PCRRMEH

Table 1 PCR reaction condition

PCR J )i 2 AF (S

PCR reaction condition Time
94 CHIEM: Initial denaturation at 94 °C 7 min
94 C/ P Denaturation at 94 °C 30s
56.4 “CIEK Anneal at 56.4 C 30s } 35 EF
72 CHEAH Elongation at 72 °C 1 min
72 CHEAH Elongation at 72 °C 10 min
4 CLLS2 ) Termination at 4 °C 10 min
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%2 PCRRNEZH
Table 2 PCR reaction system

AR

Reaction agent

FHE (L)
Volume

AR Template

Taq W Taq polymerase

10 x buffer(7 Mg™ ) 10 X buffer (containing Mg™ )
dNTPs

B F-1 Primer

TS 14 R-1 Primer

KEK ddH,0

SR Total

1
0.125
2.5

17.375
25

2 HR 5

21 DHREERRENSS. SLER

FIFH A B B R SR 0T 4% 1 SRR oA
Ti0y 8, Tessgedt DR B FE S AL . 2LA
o, FEDEERE, gL, PlEMERE?2),

DL 2 [ 8, B TR 95 = 4 FF 18 6 BRUAT
W B AR B e R R A T 22 IR, S5 IR IR
e . S, ARIR . KBS B IR R T
CVP BB FE 3L 55 2 d 5 WS 3] LR (14 [T 45
2.2 PCR¥HEER

FIAHGI ¥ Eca 1 g/Eca 2 g, PG543 7 #F B
Pk DNAFERA, U647 PCRYHE, 25360 HAT
B TP RRRED 3 H K2 688 bp IFE S PE %Y
(K3).

23 MFEER

PRI 15 FRBE PCR 1S 7= W58 h K% 54k
P TARA R Al TIY, AS2IAIPEE R

CGCACGACATCCCTGCTCATCCCGACCACCGCAGGAACTG
GTTCAGAAGCCACGCCGAATGCCATTCTGGOGATCCCGGAAAAA
GAGACCAAGGTCGGCATTATTACGCCCGTGATGCTGCCGGACTA
TGTTGCACTGGTGCCGGAGCTGACCATCAGCATGCCGCCACATA
TTGOCGCCTCAACCGGTATCGACGCACTCTGCCACCTGATCGAG
TGTTTCACCTCGACGATTGCCAACCCGGTCAGCGACAACTACGC
GCTGATTGGCCTGAAGAAGCTGTTTGCCAACCTTGAAACGTCTG
TGCGCGAACCGAGCAATCTGGAAGCCAAGCTGAATATGTTGTGG
GOGTCCTATTACGGTGGTGCCGCCATTGCCCACTCCGGTACGCA
TCTGGTTCACGCCATGTCTTACCCGCTAGGCGGTAAGTACCACA
TCCCACACGGCGTCGCGAACGCCATCCTGCTCGCCCCTTGCATG
CGCTTCGTGCAGGACGCTGCACAGGACAAATTCGCTCAGGCGTA

B2 BRFRAREES
Figure 2 Colony morphology of P. atroseptica
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MM, HRTE, EEEHT, & <173 -

2000 bp
1 000 bp
750 bp
500 bp
250 bp

100 bp

M: DNA marker DL2 000; 1~7: HAREIH 1~75
M: DNA marker DL2 000; 1-7: bacterium's DNA template No.1-7.

H 193 688 bp
Target gene 688 bp

B3 S|#Ecalg/Eca2gPCRY LR
Figure 3 PCR amplification using the primer Eca 1 g/Eca2 g

TGACCTGCTGCCGGATGCCGATCTAACGCTCGGTACCGCGGAA
AAAGCGCAGGCGCTGGTGA

JFHIH 688 bp, JITINE 74112 58 GenBank £i4li
J5, {diH Blast B P 7E B8 FEEA T HEXT (11 4 FELS) .
SRR RN, 1 S HEPCRY A FES 595 A
BX950851.1, CP003776.1, CP001657.1, CP001790.1
F1CP0O03415.1 19 5 FPJE DR e 47 [ s AR ABL P 3 il ik
97%, 93%, 92%, 9% MIN%, ZHELEER, 1
S W AR5 %5 8 BX950851.1 B Erwinia carotovora
subsp. atroseptica FUMESC N HEIT, R 1 SR

oW

AR T AR 4 R 4 2 S M AR BT A
KA B F RGO R E K CVP s IR
BB IR — RO R ) AR AT A% SRR A R
e AR S AR S AR A AR A
LR [N o i R R N L MG £ ¢ $
Wk BITE, FEAPIRAT & MR BRI Y B 7%
T CVP LR IR L 55 7 2 d JR B T I A
SR T, W RESRAT RAFIR AR, 1 HLAERE

N SRR R MR A o RIS ARTIIG S5 R AT A, BLARS
Ay T B BRI A AREINE 2 o MR N TR , SRS
Graphic Summary
Distribution of 5 Blast Hits on the Query Sequence &
Mouse-aver to show defiine and scores, click to show alignments |
Color key for alignment scores
Quer
Descriptions
Selsct Al Nons Selscted )
i Algments [
Descipion Maxsco 1o WY E i Accesson
O 91 977 100% 00 97% EX0508511
] 861 861 100% 00 93% CPOOITTGY
O 5 817 817 10% 00 9% CPODIGSTA
[ Pectabacterium wasabise WPP183, complete genom 79 793 9% 00 91% CROOIM01
(u} CC3193, o %1 781 9% 00 91% cPomIst

B4 FiEHFEMNBlast $ELR
Figure 4 Identification result of amplified fragment by Blast
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Alignments

[ Te -

Ervania carctovora subsp. atrosoptica SCRI1043, complete gename
=mbiBX950851.9] ¥

Sequence 101 N 1

Mangs 1: 4303576 t= 4303161 Geaflack Geashis
Expact Tdmrtitinn

Lengtn: 5064019 Number of Matches

......

e
977 bits(329) 0.0 97%)
Features: puatice Alehel gt IiTasnase

cuery 1

COCACGACATCCCTGCTCATCCCGACCACCGCAGGAACTGGTTCAGAAGCCACGCOGAAT 60
LB o O A R A A A N BB A
GO GRAAC! CAGAAGT! CARAT

Sbjct 4202576 CGCACGACATCCCT CATCCCGACTACCGCAGH 4202635
Cuery 61 GCCATTCTGGCGATCCOCGSARRARMAGA 3GTCGGCATTATTACGOCCGTGATGOTG 1z0
=i||||||||=|||||||||f|||||||nl|||||||i||||||||n||||||l|
Sbjee 4202636 GCCAT 4202695
Cuery iz1 CGGRACT CEGAGT 180
5 ||n|||||||||||||||||||||||u|||||||||||||||||||;|||||||||
abjeot 4202696 CGGAC CGGAACTGACCATCAGTATGH GOCACATATTGOCGOC 4202755
Cuery 181 ToARC: GACGCACTCTGO CTCGACGATTGOCAAC 240
||||I||I||||||I|II||I|III|||1||I||III||||||III||I.||II|||1
Sbjer 420276 TCARS ARC 4202818

Cue=y 241 coce ACRACT

il ||||||||n||||||||||||||||a|||||||| LI I i aiiitiitnt
GARR GARAC!

CTTGAR 300

Sbjoct 4202816 CCAGTCAGCGAC

Cuery 301

PCTGTGCGCGARCCGAGCARTCTGGARGT)
L R Ny
GEGOARS CORAG!

sbjot 4202876

4202875
CAAGCTGAATATGTTGTGEGCGTCOTATTAC 360

CTGAATATGCTATGGGOGTCCTATTAC 4202935

Cuery 361

420

1l IIIIIII||IIIIIII||!IIIIIIIIIIIIIIIIIIllIIIIIIIlIIIIIIIIIl

Sbjce 4202936

4202595

Cussy 421
skice 4014760
Cuery 481

sbict 4014820

Cuery 541
I
Ssbict 4014880 GCOCCATCTGACGOTOAGTACCGS

E5 #IBRESP. atroseptica

480

TARCGH o
|:|||||r|||||r|||||||||||||||||||||||||
GOARIMARG

4014819
TGACCTGOTGOCGGAT 540
CCTGOTGOCGGAT 4014879

GCTGGTGA 4014825

oL 56 R

Figure 5 Result of sample sequence compared with P. atroseptica by Blast
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M FE 45 R 1S bk PCR Y 9 E 5 5 %5 K

BX950851.1 Eca i3 X 7 41 [/ 5P 3k 97% , FHorp
3% 22 52 T B | 5 TR ARFED S I B A5 T, 1
BB NZEAE . SN, WAl REE i T R
RIS Y O AN TR, X 4 SR A — E R Y
SEMR, DRI B L T 22 57
JTRAENAFSRER, MEEREAF DR
EH . FEBUNBI ST, T KA DB E R
JEAGE , A 4T B T R R i R A
hn, ThES R E KA B AR, T E AT A
FBR, TE) RAFEE TR A — T, D8
B T R, YR DO G R
DA HASE, N2 ) A48 B A i 25 & i 4
JUTEF25 1, 45 T SR P ok B R I 46 %
PO o MR 7R A b % S 8 o ) BOIR
T W ELTT R TS RN ) T B R
YT, b TR SR A S A DU AR R R SRR
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