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Identification and Biological Characteristics on a Novel Strain
13-1 from Rhizosphere of Amorphophallus konjac
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Abstract: Strain 13-1 was gram negative biocontrol bacterial strains isolated from Amorphophallus konjac.
In vitro antagonistic assay showed that strain could suppress the growth of seven plant bacterial pathogens
and eight pant fungal pathogens. The results of phenotypic and general physiological and biochemical prop-
erties showed that strain 13-1 homologized with which descripted for genus Lysobcter. 16S rDNA determi-
nation and analysis was used for further identification, which showed that 16S rDNA sequence of strain 13-1
shared 99% homologies with published sequence of L.antibioticus DSM2044 from GenBank, and both se-
quences constituted a branch in phylogenetic tree. Based on these results, it is considered that the strain 13-1
belongs to one strain of L.antibioticus.
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P. flourescens B. subtilis 3x10% CFU/mL , NA
E. herbicola Eh252 E. carotovora s 13-1 s
subsp. betavasculorum Ecb168 4 2 ,28°C 2d~3d,
s E. caroto-
vora subsp. carotovora (271 1.3 EFMPRINE RSN R
Lysobacter s 13-1 NA R,A ,
, 4 )
enzymogenes L. antibioticus L. brunescens L. (KOH) ,
gummosus'® , , , 18 h PTA
L. koreensis L. daejeonensis L. yangpyeon ., EM-1200EX ,
gensis L. niabensis!”! 48 h
3 ’ 100x10
’ o [17] 13-1
[18]
3.1T8 N4-7 Lysobacter sp. XL1
Lysobacter sp. SB-K88 L. lactamgenus YK90 1.4 Biolog ?ﬁ‘d{i%%i}]%i{)‘(%fﬁ} |
’ BUG « »28°C 20 h~24 h
(Biolog ),
[11-15]. 5
[16] ’ )
61%=+2% 8
| \ ' Biolog GN 150 uL, 96
R 30°C R
4h 24h

1 MEEH%

1.1 HiXE#Ek
13-1

1,
1.2 FRIEIERNZE
13-1
PDA
5 mm >
2.5 cm
2 ,28°C 5d

1.5 16SrDNA BIFFIMNERERFZLZEFZ ST
DNA s 13-1
DNA, 27 £ (5'-AGAGTTTGATCCT
GGCTCAG-3") 1492 r (5'-GGCTACCTIGTIACGA
CTT-3") PCR PCR (50 uL):

10x 5 pL, dNTPs (2.5 mmol/mL) 4 pL,
27 £ (10 pmol/mL)2 pL, 1942 r (10 pmol/mL)
2 uL, DNA 2 uL, DNA (5 U/uL) 0.25 pL,
ddH,0 34.75 pL. PCR 1 95°C
3 min; 94°C 1 min, 55°C 1 min, 72°C 1.5 min, 30
; 72°C 8 min

PCR ,
, ABI PRISM
377~96 , 27f 1492 r
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Blast GenBank 2 SRS

1.6 165 rDNA 3 Hif0 R 5% & REHE 21 EHFRIEEA
GenBank , Blastn ¢ D > 13-1

(http://www.ncbi.nlm.nlm.gov/ My9 ECC2 WM2

blast), GenBank , 11.4 mm~13.0 mm s
16S rDNA , Clustal X
(Neighbor-joining method) ) 13-1
, 22 BEFMHERRESHIENE
bootstrap 1000, NA )
s 2 , s

x1 MR 13-l MARFEREMIEEER

Table 1 Inhibition zone diameter of bio-control bacteria strain 13-1 against various pathogens

( ) (mm)
Plant bacterial(fungal) pathogen Strain code Diameter of inhibition zone Host plants
My9 5.0%0.2 Konnyaku
Pectobacteri " " ECC2 7.0=20.5 Cabbage
rium carotovorum ssp. carotovor
ectobacterium carotovorum ssp. carotovora Wm2 4.6403 Zantedeschia
53 21.5%0.2 )
Xanthomonas oryzae pv. oryzae Rice
. Tb23 15.6%+0.2 )
Ralstonia solanacearum Various plants
. . CX10 11.5%0.2
P. syringae pv. tabaci Tobacco
. . T5 11.420.1 o
P. syringae pv. tabaci Orientia tobacco
. Rs68 7.420.7 )
Xathomonas oryzae pv. oryzicola Rice
_ | VNGRS XCD-S 20713 _
axonopodis pv. dieffenbachiae Anthurium
. . 8004 9.7%+0.9
Xanthomonas campestris pv. campestris Cabbage
. - Y2 43402 .
Pyricularia grisea (Cooke) Sacc. Rice
Pythium sp. SQ1 6.54+0.8 Panax notoginseng
_ Fusarium orysporum F1 75405 .
Schlf. sp. Vanillae (Tucker) Gordon Vanilla
. LH5 6.7%+0.4 4
F. solani (Mart.) Appel & Wollenw. emend Snyd. & Hans Aloe barbadensis
- . DB 15.7%0.6 .
Exserohilum turcicum (pass.) Leonard & Suggs Maize
. . o . XB 12.0=2=0.3 .
Bipolaris maydis (Nishik & Miyabe) shoem Maize
s 97007, 97008 28.7%0.2
Phytophthora nicotianae Tobacco
. Alte.rnarla CX 11.5=20.7
alternate (Fries) Keissler Tobacco
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23 EHEEENFHELETE

2,
(Xanthomonas axonopodis pv. dieffenbachiae
XCD) ’ s HZS>
) , VP
> 805 s
0,
Bl k131 BERS > 2% NaCl :
Fig.1 Colony of strain 13-1 5% NaCl ,
CA: ; B:

Note: A: Early time; B: Later time.

(0.6~0.9)pmx(1.5~ 24 Biolog MEMLEERFLTE
2.0)um 13-1 95

R2 EHRMERELMER

Table 2 Physiological and biochemical characteristers of bacterial strains

. Strain test ) Strain test
Test items Test items
1 3 -1 XCD 1 3' 1 XCD
- - +
Gram stain Levan formation
NaCl 2%
Aerobic growth Growth on 2% NaCl
NaCl 5%
Anaerobic growth Growth on 5% NaCl
H,S H,S p NaCl 10% 5 5
Produce Growth on 10% NaCl
Catalase Frutcose -
Oxidase : Arabinose
Glucose acidification Glucose
Urease : : Histidine - -
Arginine dihydrolase : : Mannose -
L-Proline

Nitrate deoxidization
V.P

Voges-Proskauer test
Hydrolysis of starch

Casein hydrolysis

Hydrolysis of gelatin

D-Galactose
Sucrose

D-
D-Xylose

Trehalose

Cellobiose

c+:

>

Note: +: Positive; —: Negative.
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Biolog , 24 h R PCR , 1.5 kb PCR R
13-1 95 13-1 16S rDNA
1268 bp, GenBank DQ188260
N-  -D- N-  -D- 252 RFEAEFHH: GenBank
D- a-D- D- 3- , 13-1 L. antibioticus DSM
- o- 2044(ATCC29479) 99%, N-J
L- L- ; ( 2), , 13-1 L.
L- L- antibioticus OC5 DSM 2044(ATCC29479)
, , 91%
Glycogen Maltose a-D- ( 2), 13-1
L. antibioticus DSM 2044 (L. antibioticus 13-1)
Biolog 13-1 (Xanthomonadaceae),
i 50%, Stenotrophomonas (Lysobacter), (L. antibioticus)
maltophilia , 46.1% 3 Wi
25 16SIDNABIFIIMERERGZABEED
25.1 HPBF4HE 13-1 16S rDNA BYFFIME: 13-1
27 f 1492 r 13-1 16S rDNA , NA
: Uncultured bacterium clone (PMVC23 DQ#833294
85{ Lysobacter sp. (1B-9374 AB083480) ’ )
64 '—— Uncultured gamma proteobacterium (AY539820)
W pecaRcammy
99 MERN Xanthomonas sp. (AK AB016762)
89l Xanthomons sp. (1018 AB054969)
69 Uncultured Xanthomonas sp. (Clone C1-91-TB4-11 AY 599708

Lysobacter sp. (GH41-7 DQ462462)
Xanthomonas sp. (TB8-9-11 AY599706)
Xanthomonas sp. (TB8-9-11 AY599706)
Uncultured bacterium (clone 655909 DQ404696)
Uncultured bacterium ( clone 655929 DQ404715)
42 Uncultured bacterium (clone 655907 DQ404694)
Lysobacter sp. (SB-K88 AB190258)

Lysobacter sp. (XL1 AF472556)

66 L Lysobacter gummosus (OC3 AB272328)
Bacterium (Rb-8k DQ156145)

80 ———— Lysobacter gummosus (KCTC 12132 AB161361)
Lysobacter antibioticus (DSM 2044 AB19582)
Lysobacter antibioticus nov. (13(1) DQ188260)
45 Lysobacter antibioticus (OC5 AB272329)

99

M

91

47

91

j

100 Xanthomonas campestris pv. zantedeschiae (A5 AY605124)
Xanthomonas axonopodis pv. vesicatoria (CNPH411 AY288081)
Lysobacter ginsengisoli (Gsoil 357 AB245363)

100 Uncultured bacterium (clone MeCI(AY439187)
B2 £BE13-1HEALELER
Fig. 2 Phylogenetic tree constructed based on strain 13-1 16S rDNA gene sequence
bootstrap1000 ; GenBank 16S rDNA
Note The number at each branch points is percentage supported by bootstrap; Strain No. and GenBank accession number.
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