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*
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4 BhO4
61 1% ~ 3%
3% 15 ~30C 20-25C
4 21 24 40 43 61 34.4% 39.3% 65.6%
70.5% 4 55 90.2%
Q938 A 0001-6209 2005 04-0571-05
Bdellovibrio 1962 Stolp
, 1
1.1
0.25~0.4 pmx0.8ymx 1.2um” 1.1.1 61
1 2 3
1 34
Table 1 List of abalone post larvae pathogens used in this study
} Strain Species Strain Species
number number
4 1 Vibrio alginolyticus 19 Vibrio alginolyticus
2 Vibrio alginolyticus 20 Serratia odorifera
3 Vibrio alginolyticus 21 Vibrio parahaemolyticus
90% 100% 4 Vibrio alginolyticus 22 Providencia rettgeri
6 Vibrio cholerae 23 Vibrio alginolyticus
5 7G + Undetermined 24 Shewanella putrafaciens
8 Vibrio parahaemolyticus 25 Vibrio parahaemolyticus
9 Vibrio parahaemolyticus 26 Vibrio parahaemolyticus
10 Vibrio alginolyticus 27 Shewanella putrafaciens
11 Vibrio alginolyticus 28  Shewanella putrafaciens
12 Shewanella putrafaciens 29 Providencia retigeri
6 13 Vibrio alginolyticus 30  Enterococcus agglometans
14G + Undetermined 31 Klebsiella oxytoca
7B 15 Serratia ficaria 32 Providencia retigeri
16 Vibrio alginolyticus 33 Aeromonas salmonicida
4 BhO4 17 Pseudomonas aeruginosa 34 Shewanella putrefaciens
18 Pseudomonas aeruginosa 35  Pseudomonas aeruginosa
61
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2 16 1 1.1.2
Table 2 List of bacterial strains used in this study and which were isolated 3
ﬁ-omS::?rllone guts and farmi.ng waters '® — ' 1.1.3 dNTPs Tag PCR
number Species number Species UNIQ-10 DNA
Bh02  Vibrio fluvialis Bhi13  Vibrio minicus PCR
BhO3  Vibrio fluvialis Bhl15  Vibrio minicus 1.2
BhOS  Vibrio fluvialis Sh03  Vibrio fluvialis 1.2.1 3% NB
BhO7  Enterobacter salazakii Sh06  Vibrio parahaemolyticus
BhO8  Enterobacter salazakii Sh07  Vibrio fluvialis 3
Bh1O  Vibrio minicus Shi2  Vibrio fluvialis 1.2.2
Bhll  Vibrio fluvialis Shi3  Vibrio fluvialis 10°  /mL “‘
Bh12  Vibrio minicus Be08  Vibrio hollisae
3 11

Table 3 List of strains used in this study but from other sources

Strain number Species Sources of origin Strain characteristics

Gift from professor Yuan-bing Zhang of East China University

Mym Vibrio anguillarum of Science and Technology Shanghai Fish pathogen
Vp- Vibrio parahaemolyticus From b.hanghal Municipal Center for Disease Control and Human pathogen
Prevention
Vp+ Vibrio parahaemolyticus From S‘hanghzu Municipal Center for Disease Control and Human pathogen
Prevention
SWBC-A Vibrio cholerae Gift from Dr Li Zhu of South China Medical University Wlld—type strain  not
Guangzhou virulent
SWRC-B Vibrio cholerae Gift from Dr Li Zhu of South China Medical University Wlld—ty'pe strain  not
Guangzhou virulent
11201 Vibrio cholerae Gift from Professor (,huz?ng-'hu.a Cai of South China Institute Wlld—ty‘pe strain  not
of Oceanology Academia Sinica Guangzhou virulent
11-114 Vibrio cholerae Gift from Professor Chuz.mg—bu.a Cai of South China Institute Wlld—ty‘pe strain  not
of Oceanology Academia Sinica Guangzhou virulent
10211 Vibrio cholerae Gift from Professor Chue.mg—‘bu.a Cal\O[ South China Institute Wlld—lype strain  not
of Oceanology Academia Sinica Guangzhou virulent
_ - Gift from Dr Hou-bo Wu of South China Institute of )
2 Vibrio fluvialis Oceanology Academia Sinica Guangzhou Fish pathogen
1833 Vibrio alginolyticus Ii‘r(')m Inslllu'l? of Microbiology  Chinese Academy of Fish pathogen
Sciences  Beijing
1615 Vibrio parahaemolyticus Fr(.Jm Instltu.tfs. of Microbiology  Chinese Academy of Fish pathogen
Sciences  Beijing
1.2.3 PCR CGWCACTGAAGGGGTCAA-3’
UNIQ-10 PCR 779 bp
DNA DNA PCR e
PCR E coli 50pL
BHO4  DNA 7.5uL. 10 x PCR buffer Mg
800 bp 1.5mmol/LL  0.4pL dNTPs  10mmol/L.  Tagq
0.625.L 2U/pL 2ul. SpL 10ng/pL
3 PCR PCR 94°C 5min 94°C Imin 50°C 1min
63F 5'-CAGGCCTAACACAT 72°C 1min 35 72°C Smin
GCAAGTC3' Bde842R 5
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1.3 2.2
0.5% 1%
1.5% 2% 2.5% 3% 6
4
4 4
1.4 61 Bho4-4  0.5% 1%
BhO441la 0.5% BhO4-A +
4 61 Bho4-1f  0.5% 1% 1.5%
2 2. 54% 3%
10
2.1
2.1.1 /
4 Bh04-4 Bh04-41a Bh04-A
+  BhO4-1f 4 /mL
2.1.2 4 Table 4  Effects of salinity on Bdellovibrio growth pfu/mL
Strains Salinity
1 0.5% 1% 1.5% 2% 2.5% 3%
BhO4-4 - - 50 1000 5% 10° 5% 10*
Bh04-41a - 200 125 2250 5% 10° 5% 10
BhO4-A + - - - 50 5% 10° 5x 10*
Bh04-4 7.89 x 5.26pm BHO4-1f - - =50 5x10° 5x10°
1 84‘LLHI Bh04-41a 8.3 x 276pm — No. grow.
1.15pm BhO4-A + 5.8 % 1.9um 23
1.05pm BhO4-1f 5.26 x 2.28;m '
2. 1pm
15°C 20°C 25°C 30°C4
30°C 30°C
5 4
BhO4-A + BhO4-1f Bh04-41a3  25C
BhO4-4 20
4
1 48000 x 20~25C
Fig.1  Photos showing Bdellovibrio sp. under the electron microscope
48000 x 5 /mL
Table 5 Effects of temperature on Bdellovibrio growth pfu/mL
2.1.3 Bdellovibrio PCR Temperature
Strains
15C 20C 25C 30°C
PCR E coli BhO4-A + 25 50 7820 55
BhO4-1f 320 5580 6390 842
BHO4  DNA BhO4-41a 578 6590 7520 780
800bp Bh04-4 643 5740 88 70
PCR
4 800bp 2.4
PCR
4 PCR
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2.5 4 61

Vibrio anguillarum 1

Vibrio alginolyticus 10
Vibrio cholerae 6 Vibrio fluvialis 11 Vibrio

hollisae 1 Vibrio minicus 4 Vibrio parahaemoly -
ticus 7
4 61
@ 1 6
17 18 32 Sh06 SWBC-A Vp- @ 4

6 7 23 10211 2 1615

1833 @ 55
0.2% 1 2 3 46 8 9 10
11 12 13 14 15 16 17 18 19 20 21 22 24
25 26 27 28 29 30 31 32 33 34 35 Bh02
Bh03 BhO5 BhO7 BhO8 Bh10 Bhll Bhl2 Bhl3
Bh15 Sh0O3 Sh06 ShO7 Sh12 Sh13 Be0O8 11-201

11-114 SWBC-A SWBC-B Mvm Vp + Vp- @
BhO4-4 21 34.4% 17 18
32 Sh06 SWBC-A Vp- 1 3 6 8 11 16 24

26 28 30 Bh10 Bhll Bh13 11-114 SWBC-B ©®
Bh04-41a 24 39.3% 17 18
32 ShO6 SWBC-A Vp- 3 4 8 13 29 31 34
35 Bh03 BhO5 BhO8 Bh10 Bh12 Bhl5 Be08
Sh12 Sh13 11-201 ©Bh04-A + 40

65.6% 17 18 32 Sh06 SWBC-A Vp-
1 23 46 11 13 14 15 19 20 21 22 24
25 26 28 30 33 Bh02 BhO3 BhO5 BhO7
BhO8 Bhll Bh15 Sh03 ShO7 Sh12 Sh13 Be0S
11-114 SWBC-B Vp + (@ Bh04-1f 43

70.5% 17 18 32 Sh06 SWBC-A

Vp- 1 24 6 9 10 12 13 14 15 16 19 20
21 22 24 34 25 26 27 28 29 30 31 33

BhO5 BhO8 Bh10 Bhll Bh12 Bh13 Bhl5 Sh03
Sh13 11-201 SWBC-B Mvm

R}
1% ~ 3%
4 3%
15~30C 4
20 ~25C
4
21 24 40 43 61 34.4%
39.3% 65.6% 70.5% 4
55 90.2% 6
4
1 )
1997 27 1 17-19.
2

2000 11 4 75-76.

3 Jurkevitch E Minz D Barak R. Prey range characterization
ribotyping and diversity of soil and rhizosphere Bdellovibrio spp.
isolated on phytopathogenic bacteria. Applied and Environmental
2000 66 6 2365 -2371.

4 .2-KGA J26 DNA

1999 21 3 387.

1999 36 6 931-934.

6
2000 15 4 288 -292.
19957 5 17-19.
8 .
1996 23 5 220-224.
9
1999 26 2 408 —411.
10

2004 35 3 218 -220.

1997 36 3 449 -
453.
12
2002 17 12 14-16.
13

. ] L2004 243 T9-%0
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14 . . 16 . Haliotis diversicolor
2000 55. supertexta
15 Sambrook J Fritsch EF Maniatis T. . 2005 1 1-5.
1999 19 -30.

Study of bacteria-lysis abilities and growth conditions of 4 Bdellovibrio

SONG Zhi-ping CAI Jun-peng” WANG Zhi Han Yun
College of Food Science and Biotechnology — South China University of Technology — Guangzhou 510640 China

Abstract  Bdellovibrio can lyse pathogenic bacteria and clean up waters. 4 strains of Bdellovibrio sp. designated BhO4-
4 Bh04-41a Bh04-A + and BhO4-1f were isolated from seawaters used Bh0O4 as host bacterium. After confirmation to
be Bdellovibrio sp. by electron microscopy and specific PCR method their growth conditions and lytic ability on 61
bacteria from various sources were performed. Results showed that all four Bdellovibrio grew in salinity in the range of
between 1% and 3% with 3% salinity being the most suitable one. They grew in the range of temperature from 15 to
30°C  with 20 ~ 25°C as their best growth temperature. These four Bdellovibrio only grew on live host bacteria rather
than the dead ones. When 61 strains of bacteria were used as hosts Bh04-4 lysed 21 strains corresponding to 34.4%
of lysis ability 21/61  Bh04-41a lysed 24 strains 39.3% lysis ability =~ BhO4-A + lysed 40 strains 65.6% lysis
ability and BhO4-1f 43 strains 70.5% lysis ability . Taken all four Bdellovibrio together they lysed 55 out of 61
strains amounting to 90.2% lysis ability. Results fully demonstrate the potential application of Bdellovibrio in lysing
pathogenic bacteria from the marine environments .

Key words Bdellovibrio sp. Pathogenic bacteria Growth conditions Lysis ability
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