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Effects of Transgenic Biocontrol Bacterium 308R pCPP430 on Tomato
Rhizosphere Bacterial Community
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Abstract The study aimed at investigation the effect of the transgenic biocontrol bacteria 308R pCPP430 on the tomato rhizosphere bacterial
communities. Strain 308R  Panioea agglomerans  an adnascent bacterium isolated from tomato was a biocontrol bacterium. The recombinant
cosmid pCPP430 contained the hrp gene cluster of Enwinia amylovora was transformed into 308R Strain. Transgenic biocontrol bacterium 308R

pCPP430  produced Harpin protein which induce hypersensitive response and disease resistance in plants and surprisingly increase plant growth.
Two complementary methods ~ sole-carbon-source utilization tests SCSU and ERIC-PCR were used to compare the characterization of bacterial
communities from three groups of tomato roots dipped in sterilized water 308R suspended liquid and 308 R pCPP430 suspended liquid. The cluster
analysis and principal components analysis of the number of colonies from SCSU indicated consistent differences in the rhizosphere of each group.
Cluster analysis of SCSU data showed that there were consistent differences in the rhizosphere of each group. The rhizosphere bacteria communities of
root dipped with 308R pCPP 430 and 308R have a relative good replication but the differences of corresponding replicates in dipped with distilled
water was increased by degrees. Cluster analysis of ERIC-PCR fingerprints revealed that most of results eight in ten have overlaps between roots
dipped in water and those dipped in 308R liquid. The methods used in this study may prove a useful approach for the comparison of bacterial
communities .
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Panioea
agglomerans  308R
Erwinia
pCPP430 308R
308R pCPP430 *

amylovora  hrp

Harpin
sole-carbon-source utilization
tests SCSU
20 9
6
ERIC
7
ERIC
PCR DNA
DNA
SCSU  ERIC-PCR
308R pCPP430 308R
1
1.1
1.1.1 308R Pantoea
agglomerans 308R pCPP430
LB 30C

655 -

ODgy = 1.0 ~ 1.2 4000r/min 10 min
1.1.2
1.1.3
simmons citrate agar ° SCSU
50 ¢/L 50 ¢/L 50
g/L 50 ¢/L 50 ¢/L 20 ¢/L
20 ¢/L. 20 ¢/L. 10
g/LL 10 ¢/L.
1.2
1.2.1
18C ~ 25C
16 h 3 3
308R pCPP430 308R
3
3
1.2.2
1 mm I em
0.5g 300 mL 100 mL NaPP
0.1% 70 200 r/min 20 min
NaPP 10
100pL
28C 1
2 mm
1.2.3 DNA 10 mL
1 mL
DNA’ PCR
1.2.4 ERIC-PCR ERICIR 5’
ATGTAAGCTCCTGGGGATTCAC 3’ ERIC2 5
AAGTAAGTGACTGGGGTGAGCG 3’
25 plL 10 x 2.5 pL
MgCl, 1.5 pL 25 mmol/L. dNTPs 2 pl.. 2.5 mmol/
L 1.5 pL 12.5 pmol Taq 1.5U
80 ng
95°C 7 min 75C
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51°C 1min 74°C 10 s 72°C 5 min 35
72 C 10 min 4°C
1.2.5 SPSS
cluster analysis principal
components  analysis ERIC-PCR
Gelwork SPSS dendrogram
2
2.1
100 pL 107> 1077
100 uL. 107" 1077
3 28C 7d
2 mm
1
308R pCPP430 308R
1 +
x 10° cfu/g
308R 308R pCPP430
3.20+1.11 2.73+0.23 7.17+0.15
7.27+0.21 8.67+0.50 2.40+0.10
6.70 £ 0.50 3.20+0.26 6.63+0.06
5.50+0.46 2.80+0.20 2.97+0.12
7.20+0.30 5.73+0.68 5.63+0.15
0.97+0.21 3.93+0.21 2.03+0.06
5.87+0.60 8.87+0.35 2.83+0.12
6.23+0.87 6.17+0.75 4.10+£0.10
2.13+0.81 4.87+0.31 9.40+0.20
9.13+£0.40 5.50+0.10 9.20+£0.20
78.33+ 5.69  79.33+£3.06 82.67+2.52
2.2
SPSS 3
1 3
308R
308R pCPP430 308R
2
2.3 DNA ERIC-PCR
DNA ERIC-
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PCR 1.2% 3

DNA ERIC-PCR

worxxxs B ERARCHLCAL CLUSTER ANALYS I §# %% %«
Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine

CASE 0 5 10 15 20 25
Label Num +
;
0
8 J
4
5
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T T
T
3
1 SCSU
1~3 3 4 ~ 6 308R 3 7
~9 308R pCPP430 3
Componen Plot
0.15 7
9.
0.107 ~d,
ol
2 0.054
5
g 0.00 p—-—
2\ou—1
& 005+ ol
-0.10 4
0.15-]
0.95 0.96 097 098 099 1.00
Component 1
2 SCSU
1~3 3 4 ~ 6 308R 3 7
~9 308R pCPP430 3

I 2 3 4 5 & 7 8 9 10 1l

3 DNA PCR
1 1kb ladder 2 PCR 3~5 6 ~ 8 308R
9~ 11 308R pCPP430

2.4 ERIC-PCR
DNA ERIC-PCR

4
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5 6 7 8

G 1011 12

4 ERIC-PCR
12 1 kb ladder a 3~5 6~8 9~ 11 b 3~5 6~8 c 3~5
6~8 9~11 d 3~5 6~8 1 308R 2 308R pCPP430
3
ERIC-  pCPP430
PCR 5 308R
308R
CASE 00 0.2 0.4 0.6 0.8 1.0 CASE 0.0 0.2 0.4 0.6 0.8 1.0
Label Num Label Num + +
1
1
2 2]
3 3
FZERE Maltose ek} Starch
CASE 00 0.2 0.4 0.6 0.8 1.0 CASE 00 0.2 0.4 0.6 0.8 1.0
Label Num  + : : + + ' Label Num
1
! A
s — 1 2 ‘
3 3
B Fructose JERE Sucrose
CASE 0.0 0.2 0.4 0.6 0.8 1.0
CASE 00 0.2 0.4 0.6 0.8 1.0 Label Num + + + + '
Label Num 1
i p— 1 ‘
2 — | ‘ 3
3 HZHE Glucose
R Sydiom oxalate CASE 0.0 0.2 0.4 0.6 0.8 1.0
CASE 0.0 0.2 0.4 0.6 0.8 1.0 Label Num ! ‘K ' v‘ 1
Label Num + t t + t + 1
1 2 — ‘
2 ‘ 3
3 11BLHE Sorbitol
BEHIFESN Sodium succinate
CASE 00 02 04 06 08 10 CASE 00 02 04 0.6 0.8 1.0
Label Num Label Num
1
1
; | ]
3
2% Serine AR Glutamine
5 ERIC-PCR
1 2 308R 3 308R pCPP 430
3
3 3 308R
SCSU 308R pCPP430
308R pCPP430 308R 3
P . agglomerans ERIC-PCR
1 308R pCPP430

© PERZERMEDARIATKSHESE http://journals. im. ac. cn



658 - 2007 34 4

308R
308R pCPP430
308R 308R
pCPP430  308R
P . agglomerans
308R DNA PCR
308R pCPP430 Harpin

1 Loper J. Phytopathology 1998 78 166 ~ 172.
2 Marilley L Vogt G Blanc M et al. Plant Soil 1998 198 219 ~
224.

2 mm
3 Doyle J D Stotzky G McClung G et al. In Neidleman S Laskin A
J ed. Advances in Applied Microbiology vol. 40. San Diego CA
Academic Press. 1995.pp.237 ~ 287.
1mm 4 . L1999 29 2 142

~ 146.

5 Gruiffiths A J Lovitt R. Micro Eco 1980 6 35-43.

6 Versalovic ] Schneider M de Brulin F'J et al. Meth. Mol Cell
Biol 1994 5 25 ~40.

7 Versalovic ] Koeuth T Lupski J R. Nucleic Acids Research. 1991
19 24 6823 ~ 6831.

8 Gerhardt P Murray R G E  Costilow R N et al. In Phillips G B

Garland  Mills

ed. Manual of methods for general bacteriology. Washington D C
American Society for Microbiology. 1981.pp.365 ~ 386.

SCSU
9 . 1999 5
30~33.
10 Garland J L Mills A L. Appl Environ Microbiol 1991 57 2351 ~
2359.

© FEMZRBEDFRAEATIRSHMIESL http://journals. im. ac. cn





