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KPpemMAE, G290 BEHRA VA RERXEN TR FHMNERRESNMEREN . ZHFHW G129 WA B #
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1.4.1 2FAHA B DNA 69425 HRITZC M BT P& 4280 31 200 mL TZC K3 1, 76 30 °C 4k 55 5%
A LA 150 r/min #E% 5% 16 h, 4R )5 3 000 r/min B0 A ., R TIANGEN 403 3 K 20 DNA 2 Bt
G PEICEE 41 DNA L A 1 %6 B s bl e ViR 0 45 3 DNA Ji 3¢

1.4.2 PCR ¥y 8 & = ek 5I)F 5] & PCR RV 43R 1 s . PCR RAE 50 pL (KR k47 AR
AVLTFRF . FESIY X TSI Y& 1 prL, DNA R 1 pL, 10 X PCRbuffer 5 pL, dNTPMixture 4 pL,Mg"" 3
pL,Taq 0.5 plL,ddH, O 34.5 pL. W AF 94 CHFLE 5 min, 94 CHELE 30 5,58 ‘CHFLE 30 min, 72 CHpLE 1
min, 3t 30 MEFR ;72 CHFLE 10 min, PCR G P22 1% BIS B EE RS A ik K0, 7% 4 2R I OMEGA B Jiig 4
DNA [Hig it 5] & #6 47 B 19 Beatifk i,

1L4.3 B R B, MAEFRRESH W3 pL HI9 K B#EHF] pMD19-TVector 844k 1,16 “CiEH &, iE
T AL R E. coli DH-5a BEZAHME T, HEA Amp(100 pg/mL)  X-Gal(20 mg/mL) 1 LB [ 55 3 5 F b AT
Wi T BE O 0 o RS U0 A B T A 1 B R VR AR G 5 R R O AR I A TR . PP SR R F R T A I R AR W
FIHEAT A0 I 5 L AR AS BEAR IS 3 A4S PHAE: 58 [ L (R SR I e 245 SR A mT SRk I O A e 8 A o AR W o BT AR MA-
GAS5 I N-J i # 7 R Ge b AL IF 247 7 510 53047

2 R x1 519FE%
N ) EIEZEA Bkl FrBOR/N/bp 1B KR E/C
2.1 IR WAL FAER 5'-GACACCACGACCCTGAAGAC-3' 59. 50
OTES PR R G129 A8 TZC [ (ks cel 5'-GCATCGAATTGGGCTCGTTC-3' o 57.45

R AR ,24.48 h B A B & H
72 h P BRI G SR A4 d VR RS TZC BE IR, A s B WY b, 1 9 52 RDE 2
ANFLIW BT o 10 W B S T 7 T ok S R 20 € J] R P (A B 9 s B R 508 5 d i), B B % B I 19 A K TR R 20 X
WOl Z BTSRRI D, SF SR ETE 1000 f5MEE FWER . G12-9 2R AR, A IF 1 4
R ER A FCHE A 18 D 2 R R 2 20 s T O A R
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S7, R B 5 A i B (Aspergillus aculeatus) B3RS R R EIT(E 4), )8 THER /K BEERE 12,
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3 it
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hRMEEEZEEN., FEMEY
LERCE - RN ER S
L4 Z 4% CEPS) , {H N4 V) ) 2 b
it o A7 B T B0 PE Y 7 A %
1Y) ) 9 A0 n) S 3040 T R R Y
e SR B L X 3 B P D) A 3R
R T Xof 3 4 AR T Y B R R R
HEMLT, BR T A I 4
W DN AR R B ((Erwinia ca-
rotovora sp. carotovora) . B4
AR W (Erwinia carotovo-
ra sub sp. atroseptica) . E K4l
B 25 8 9% 8 (Erwinia chry-
santhemi ). H & W
((Xanthom onascam pestris pv.
cam pestris) . K Kg F G 95 B
( Xanthom

onas oryzae pv.

31

99

97
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93

IAAA22305.11 Bacillus sp.
P19424.11 Bacillus sp.KSM-635

IWP_011916246.11 Caldicellulosiruptor saccharolyticus
IWP_014476953.1! Bacillus subtilis

IWP_015550908.11 Butyrivibrio fibrisolvens

IYP_004734673.11 Zobellia galactanivorans

99

IAACO8587.11 'V Aspergillus aculeatus
IAFN70891.11 Ralistonia solanacearum
IBAN58248.11 Ralstonia solanacearum
INP_521723.11 Ralstonia solanacerarum GMI1000
G12-9

IAAA24817.11 Pectobacterium carotovorum

47

81

40

489|7

[YP_008049538.11 E Paenibacillus polymyxa M1
[YP_007390355.11 Enterobacter aerogenes EA1509E

IAAA24818.11'Y Erwinia chrysanthemi

IWP_011837740.11 Clostridium thermocellum

100
0.2

IBAB79196.2I Clostridium thermocellum
IAAA23084.11 Cellulomonas fimi
[P26414.11 Thermobispora bispora

E IP13933.3I Streptomyces sp.KSM-9

4 RYERBBEARRSHELN

oryzae) FEH0 U S AR T B6 5 5L Y R e FVRE g TR K G BRI
ST NG TR N U0 0 R0 At TR i UK A B S 12, W R K AR B X 12 B A AL 1Y T T SR 2 Glu, Z AR
Glu, SR PRFFHLE . 8 o G F R R LRI 7 91 B AT DR <1 1, E 2638 ) 50 AR 06 45 K AR (LA AT LAl o

SR AN T R o W K A il K 12 T8 T IR

BAVZERY Ry BV A (Bjelly roll) . 527 AN T P9 U0 21 SRH i 5 [X T

C B TAE 355 A1 JOK A 5 A 3L B K A W 45 45 G P RIS 2 DX 2 61 0 80 PR U SROHE R R 408 A 1 4
JE A1 5% 75 R TR Ao 2% N A S AL A R T R AR o DR IR N U R OWE I X T R TR Y R A S H X A AR
£ S0 AT 2 A SO PR T T 0 R R R DA U SRR R R I S R I 1 0 26 M 8 2 14 B A A
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Clone and Classification of Endoglucanase Gene
of Mulberry Bacterial Wilt Pathogen G12-9

MIAO Xue', TANG Cuiming’, DANG Xiaoqun', ZHOU Zeyang', WANG Linling'
(1. Department of Life Sciences. Chongqing Normal University, Chongqging 401331 ;

2. Guangdong Academy of Agricultural Science Sericulture and Agricultural Processing Institute, Guangzhou 510610, China)
Abstract: Mulberry bacterial wilt pathogen is a soilborne bacterial disease,a pathogen G12-9 was isolated from the root of mulberry
which was infected bacterial wilt plant disease from mulberry field in Guangdong province. This pathogen on TZC solid medium was
rounded or irregular round. the colony center color showed pink. It was a negative Gram strain. By endoglucanase gene within G12-
9 isolate cloning, sequencing and cluster analysis, mulberry Ralstonia solanacearum G12-9 endoglucanase belonging to glycosyl
hydrolase family 12. The most important pathogenicity secretion system in R. solanacearum are [ . [l » IV, endoglucanase belongs
to T2S. It plays an important role on colonization and host infection, so it is very significant for the disease prevention and treatment
by clearing mulberry R. solanacearum endoglucanase position in the classification of glycosyl hydrolase family.

Key words: mulberry bacterial wilt; Ralstonia solanacearum ; endoglucanase; classification
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