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Table 1 List of bacteria strains used as potential prey

Prey bacteria strains Source

Prey bacteria strains Source

>

Aeromonas salmonicida 33
Enterococcus agglometans 30
Enterobacter salazakii Bh07
Enterobacter salazakii Bh08
Klebsiella oxytoca 31
Providencia rettgeri 22
Providencia rettgeri 29
Providencia rettgeri 32
Pseudomonas aeruginosa 17
Pseudomonas aeruginosa 18
Pseudomonas aeruginosa 35
Serratia ficaria 15

Serratia odorifera 20
Shewanella putrafaciens 12
Shewanella putrafaciens 24
Shewanella putrafaciens 27
Shewanella putrafaciens 28
Shewanella putrefaciens 34
Vibrio alginolyticus 1
Vibrio alginolyticus 2
Vibrio alginolyticus 3
Vibrio alginolyticus 4
Vibrio alginolyticus 10
Vibrio alginolyticus 11
Vibrio alginolyticus 13
Vibrio alginolyticus 16
Vibrio alginolyticus 19
Vibrio alginolyticus 23
Vibrio alginolyticus 1833

>>»>2>2>»>2>>»>2>>>>>>>>>>>>P>>>>>D>

w

>

Vibrio cholerae 6

Vibrio cholerae 10-211
Vibrio cholerae 11-114
Vibrio cholerae 11-201
Vibrio cholerae SWBC-A
Vibrio cholerae SWBC-B
Vibrio fluvialis Bh02

Vibrio fluvialis Bh03

Vibrio fluvialis Bh05

Vibrio fluvialis Bh1l

Vibrio fluvialis Sh03

Vibrio fluvialis Sh07

Vibrio fluvialis Sh12

Vibrio fluvialis Sh13

Vibrio hollisae Be08

Vibrio minicus Bh10

Vibrio minicus Bh12

Vibrio minicus Bh13

Vibrio minicus Bh15

Vibrio parahaemolyticus 55
Vibrio parahaemolyticus 56
Vibrio parahaemolyticus 60
Vibrio parahaemolyticus 61
Vibrio parahaemolyticus 63
Vibrio parahaemolyticus 1615
Vibrio parahaemolyticus Sh06
Vibrio parahaemolyticus Vp-
Vibrio parahaemolyticus Vp+
Undetermined 7 G+

mm>»®>»>>>>>>>2>>>>>>>>P>>>0T00OO0OO0O

>

A: Isolated from seafood guts and farming water, Guangdong. B:

From Institute of Microbiology, Chinese Academy of Sciences, Beijing.
C: Gifted from Professor Chuang_hua Cai of South China Institute of Oceanology, Chinese Academy of Sciences, Guangzhou. D: Gifted from

Dr Li Zhu of South China Medical University, Guangzhou. E: From Shanghai Municipal Center for Disease Control and Prevention, Shanghai.

1.1.2 DNB .
[1]
1.1.3 dNTPs Taq PCR
PCR InstaGene
PCR TaKaRa
MPS-2000
JEM-200CX JEOL
GL-21M
1.2 wENEMS S
3% (dilute
nutrient broth  DNB)
[1]
1.3 BBIEMEE
1.3.1 DNB

DNB
10° pfu/mL
1.3.2 PCR InstaGene
DNA DNA
DNA [1 15]
PCR 63F 5’-CAGG
CCTAACACATGCAAGTC-3’ Bdg842R

5’-CGWCACTGAAGGGG TCAA-3’

PCR (18]
50 uL PCR
94 3min 94 1min 56 45s 72 1min
35 72 10 min PCR 1%
1.3.3 16S rDNA PCR

16S rDNA
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GenBank Blastn
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2.1.1 Vibrio parahaemolyticus sh06
DNB 2
5#-12  5#-sh06 2
2.1.2 2
1
5#-12  5#-sh06
0.38 umx1.42 ym  0.40 umx1.07 pm
2.15um 1.35um

T2 2 R AT AR R BT A AR

Table 2 Characterization of different plaques formed by two strains

Strains Plagues time /h Initial diameter of plagues /mm Diameter of cultured plagues /mm Morphologies of plaques
5#-12 60 1~-2 8~9(5d) Round in shape and transparent
5#-sh06 72 2~3 6~7 (5d) Round in shape and transparent
A 2.1.4 16SrDNA Blastn 2
16S rDNA GenBank
UPGMA Mega
2
Blastn 2
100%
1
Gopm 16S rDNA
B
2
.19 3 16S rRNA
- e f20
4 (21-231 165
1 T 5#-12(A, 26000x)FA 5#-sh06(B, 17000x)
Fig. 1 Transmission electron micrographs of 5#-12 (A, 26000x) rDNA
and 5#-sh06 (B, 17000x).
2.1.3 PCR
16S rDNA 16S rRNA
PCR 2
800 bp
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68 Uncultured proteobacterium SIMO-1655 (AY711021)
_|: Uncultured bacterium clone FS140-91B-02 (DQ513018)
5#-06 (EF094471)
100" 5#-12 (EF011103)

Uncultured delta proteobacterium Sval037 (AJ240992)

76

Uncultured delta proteobacterium clone HMM VBeg-13 (AJ704676)
Uncultured eubacterium clone CRE-FL28 (AF141454)

Uncultured proteobacterium clone SIMO-886 (AY 712423)
Uncultured delta proteobacterium clone JL-ETNP-R68 (AY 726825)

31

Desulfofaba gelida PSv29 (AF099063)

86 Desulfobulbus japonicus Pro16 (AB110550)
; T
99 Desulfobulbus rhabdoformis M16 (U12253)

25

Desulfobulbus mediterraneus 86FS1 (AF354663)
77 Uncultured sulfate-reducing bacterium clone 8B (AB069772)
Uncultured desulfobacterales bacterium clone SA-A42 (DQ295429)

Uncultured desulfobacterales bacterium clone SIMO-1713 (AY711079)
‘ Uncultured delta proteobacterium clone Belgica2005/10-130-17 (DQ351762)
Bdellovibrio stolpii DSM 12778 (AJ288899)
Bacteriovorax stolpii Uki2 (AY094131)
Bacteriovorax sp. PNEc1 (AY294221)

99
57
Bdellovibrio sp. SD1 (AJ278146)
97

Bdellovibrio sp. Gunpowder (AF084853)

Bacteriovorax sp. GSL21 (DQ536437)
88 | Bdellovibrio marinus SJ (AF084854)
29
Bdellovibrio marinus AQ (AF084855)

Bdellovibrio marinus SJ (AY094130)
Bacteriovorax sp. GSL4A1 (DQ536441)

Bacteriovorax sp. GSL4E1 (DQ3536442)
63

Bdellovibrio sp. JS3 (AF084857)
Bdellovibrio sp. OC4 (AY094120)

100 Bdellovibrio sp. OC2 (AY094119)

Bdellovibrio sp. Cancun7 (AY 094113)
Bdellovibrio litoralis JS5 (AF084859)
Bdellovibrio sp. JS5 (AY094128)
Bacteriovorax sp. EPC3 (AY294222)

98 Bacteriovorax sp. EPA (AY294220)
76 Bdellovibrio sp. SRP1 (AF148940)
100 ¥ Bdellovibrio starrii A3.12 (AF084852)

Escherichia coli ATCC 25922 (DQ360844)

B2 ETHAEKSSEIZINES 39 HKEH 16S IDNA EEFFIBEH UPGMA 5 F R4 H
Fig. 2 UPGMA phylogenetic tree resulting from the sequences 16S rDNA gene fragment of 39 strains including tested strain, mem-
bers of Bdellovibrionales and other proteobacteria. Numbers in parentheses represent the sequences’ accession number in GenBank, and the
number at each branch points is the percentage supported by bootstrap. The scale shown below is the measure of genetic similarity coefficients.

4 2
16S rDNA [24] 4 8
2 5#-12  5#-sh06 25
30 10* 2
22 BEMEBENEEKZIN 25 30
) 4 -0 23 pH MIEIIEE KM
7 3 2 pH pH5.6~8.6
5#.12  5#-sh06 2 pH pH  5#12
4 ~35 40 5#-sh06 4 pH
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*3 REMENEEKRNEW 20 pH
Table 3  Effects of temperature on Bdellovibrio growth
Temperature/ Numbers of bdellovibrios/(pfu/mL) 54.19 54-sh06 H 79
54-12 54-sh06 - S P :
4 250 160 10°
20 610 460 - R
” 1o’ 000 2.4 THHKAEINEIR 58 BETE £ B AOBLARIL
30 2x10* 7x10° 2
35 320 950 58
40 - -
— — - 139
—: No bdellovibrio grows. Bdellovibrio counts are the fifth day data.
19
x4 pHEIEE KA M
Table 4 Effects of pH on Bdellovibrio growth 1
H Numbers of bdellovibrios/(pfu/mL) 2
P 5#-12 5#-sh06 58 2
5.6 20 85
6.1 160 220
6.5 740 420 5 1 2 38
6.8 920 450
7.2 2x10° 3x10° 65.5% 2
7.6 9x10* 8x10* 2 56
8.1 110 90
6.6 25 40 96.6% 2 2
Bdellovibrio counts are the fifth day data. S5#-12 46 79.3%
pH 5#-sh06 48 82.8% 2
oH 100%
k5 MBI 5#-12 and 5#-12 Xt 58 ¥k T8 £ & A R AR I
Table 5 Lysis range of 5#-12 and 5#-12 on 58 strains of prey bacteria
. . Lysis . . Lysis
Prey bacteria strains TR, 5706 Prey bacteria strains 5512 54.06
Vibrio alginolyticus 1 - + Providencia rettgeri 32 + -
Vibrio alginolyticus 2 + + Aeromonas salmonicida 33 + +
Vibrio alginolyticus 3 + + Shewanella putrefaciens 34 + -
Vibrio alginolyticus 4 + + Pseudomonas aeruginosa 35 - +
Vibrio cholerae 6 + + Vibrio cholerae 10-211 - +
Undetermined 7G+ - - Vibrio cholerae 11-114 + -
Vibrio parahaemolyticus 8 - + Vibrio cholerae 11-201 + +
Vibrio parahaemolyticus 9 + + Vibrio parahaemolyticus 1615 - +
Vibrio alginolyticus 10 + + Vibrio alginolyticus 1833 - +
Vibrio alginolyticus 11 + + Vibrio hollisae Be08 - +
Shewanella putrafaciens 12 + + Vibrio fluvialis Bh02 + +
Vibrio alginolyticus 13 + + Vibrio fluvialis Bh03 - +
Serratia ficaria 15 + + Vibrio fluvialis Bh05 + +
Vibrio alginolyticus 16 + + Enterobacter salazakii Bh07 + -
Pseudomonas aeruginosa 17 + + Enterobacter salazakii Bh08 + +
Pseudomonas aeruginosa 18 + - Vibrio minicus Bh10 + +
Vibrio alginolyticus 19 + + Vibrio fluvialis Bh11 + +
Serratia odorifera 20 + + Vibrio minicus Bh12 + +
Vibrio parahaemolyticus 21 + + Vibrio minicus Bh13 + +
Providencia rettgeri 22 - - Vibrio minicus Bh15 + +
Vibrio alginolyticus 23 + - Vibrio fluvialis Sh03 + +
Shewanella putrafaciens 24 + - Vibrio parahaemolyticus Sh06 + +
Vibrio parahaemolyticus 25 + + Vibrio fluvialis Sh07 - +
Vibrio parahaemolyticus 26 + + Vibrio fluvialis Sh12 + +
Shewanella putrafaciens 27 + + Vibrio fluvialis Sh13 + +
Shewanella putrafaciens 28 + + Vibrio cholerae SWBC-A + -
Providencia rettgeri 29 + + Vibrio cholerae SWBC-B + +
Enterococcus agglometans 30 + + Vibrio parahaemolyticus VP+ + +
Klebsiella oxytoca 31 + + Vibrio parahaemolyticus VP- +

+: Susceptibility; —: Nonsusceptibility.
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Isolation and characterization of Bdellovibrio strains from the ocean

Zonghui Peng’, Junpeng Cai ™%, Bing Wu*, Erdong Yuan?’

(*College of Bioscience and Engineering, South China University of Technology, Guangzhou 510006, China)
(%College of Light and Food, *Analytical and Testing Center, South China University of Technology, Guangzhou 510640, China)

Abstract:[ Objective] To isolate and identify the new Bdellovibrio strains from the sea mud of Shenzhen bay and to pre-
liminarily study their biological characteristics. [Methods] We isolated Bdellovibrio strains by DNB(dilute nutrient broth)
double-layer plate method. Their 16S rDNAs were sequenced and their morphologies were examined under electron mi-
croscope. We identified these strains according to the ninth edition of Bergey’s manual of determinative bacteriology. We
also studied their biological characteristics through physiological tests. [Results] We isolated 2 strains of Bdellovibrio sp.
(5#-12 and 5#-sh06) from sea mud of Shenzhen bay. Both strains grew between 20 and 35 , with25 and 30 as
optimal temperature for 5#-12 and 5#-sh06, respectively. They grew between pH 6.1 and 8.6, and the opti mal pH for
both was 7.2. Lysis experiments on 58 strains of pathogens were conducted and the results showed that 5#-12 and 5#-sh06
lysed 46 and 48 strains, corresponding to 79.3% and 82.8% of lysis abilities. Taken both two Bdellovibrio strains together,
they lysed 96.6% (56 strains) of tested pathogens and 100% of tested vibrios (39 strains). [Conclusion] The results dem-
onstrated that Bdellovibrio have potential and significant application prospect for elimination of pathogens.

Keywords: Bdellovibrio sp.; pathogens; isolation; biological characteristics
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