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Characterization of a Bdellovibrio-and-like organism strain BDE-1
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Abstract: [Background] As a relatively new member of marine probiotics, Bdellovibro-and-like
organisms (BALOs) have a wide application prospect. However, because of BALOs’ special
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reproductive mode and cycle, the pratical application of BALOs is greatly affected by their parasitic
host characteristics and biological activities. Therefore, selecting appropriate parasitic hosts and
maintaining the activity of BALOs preparation are very important for BALOs’ application. [Objective]
To isolate a strain of BALOs which can use gram-positive probiotics Bacillus subtilis as host, and
increase its Bdelloplast concentration in the culture for storage. [Methods] Bacillus subtilis was used
as host bacterium to isolate BALOs from sea mud samples from Hainan by DNB (Dilute nutrient broth)
double plate method. Transmission electron microscope and partial 16S rRNA gene sequence analysis
were conducted to identify the Bdellovibrio strain, and its biological characteristics and lysis spectrums
were studied. In addition, the effects of ampicillin, indole, Ca?* and Mg?* on the formation of
bdelloplast were researched. [Results] A strain of BALOs (named BDE-1) which could prey on
Bacillus subtilis was isolated and identified successfully. The optimal temperature, salinity and pH for
BDE-1 were 25 °C, 2.0% and 7.0 respectively. Lysis experiments on 28 pathogenic or potential
pathogenic strains showed that BDE-1 lysed 24 strains, corresponding to 85.7% of lysis rate. For the
13 strains of tested vibrios, its lytic rate was as high as 92.3%. While all four factors (indole,
ampicillin, Ca** and Mg**) promoted bdelloplast formation, the promotion effect of indole and Ca?*
was more significant. [Conclusion] This study not only provided a feasible solution for the optimal
selection of parasitic hosts of Bdellovibro, but also provided a theoretical basis for the maintenance or
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enhancement of the application of Bdellovibro probiotic preparation.

Keywords: Bdellovibrio-and-like organisms (BALOs), Bdelloplast formation,
identification, Indole, Ampicillin, Ca®* and Mg?**
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Figure 3 The shaking table culture broth of BDE-1
e A XTHEZH; B SCIGZH.

Note: A: Control group; B: Experimental group.

Bl EXEMEZRFEERE00x)
Figure 1 Gram staining of host bacteria (100x)
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W&, 7E 25 °C. 200 r/min $ERE: 3% 4-5 d 518 @
¥ BDE-1 24f# , B5 92 I B A AR T 52 (B 3).

2 BDE-1 WZFiR i HEE
Figure 2 The double-plate plaque of BDE-1
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rRNA ZE[H 751, RIS ERS R MG8I7152, =)
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4 BDE-1 &5t B MELE (17 000x)
Figure 4 Transmission electron micrograph of BDE-1
(17 000x)
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Figure 5 Phylogenetic tree based on 16S rRNA gene sequence

T SRR 16S rRNA B:EFFI7E GenBank HE 5 4330 FEESE S ALECT 0 Bootstrap 8 ; #1 R AEE J it LI 2.
Note: Numbers in parentheses represent the accession numbers in the GenBank for the 16S rRNA gene sequence of the strain; Number at the
branch points indicated the Bootstrap values; Bar (0.50) represents sequence divergence.
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6 AEIREX BDE-1 £ KA
Figure 6 The effect of temperature on the growth of BDE-1

7 AEEE BDE-1 £KAIF T
Figure 7 The effect of salinity on the growth of BDE-1
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Figure 8 The effect of pH on the growth of BDE-1
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BDE-1 X A [R] Ja A (143 3 71 ik 251 HL AT BH J 1) 24 i
YEF, REZf 24 BR1A, 7 SIS TR PRAY 85.7%, A
REZL I HA A BRIE, 405 2 S iEIlE | 15 5
TCAE RV T IRE . 24 SJE WAy FOIR AN 33 52 fi:
SR ; R ERA 23 BRE LKA 50
FORE, A 13 BRIKEE . 5 RIS BRI A
5 BRSSP, BDE-1 X il B 0 2 2455
92.3%, XIE WA LN 24# IR 80%, X4kl
BA R 7R 100%.
24 |FFSE. BIK. Ca®F Mg BDE-1
B AR [ B 520

el 9 F 10 PR , 2R 7 55 2= |k BDE-1
W B RTE A e REVE T, T HLiX 2 Bl R+
FEIR 0 MR B2 LA, Bl VR FE 38 i BDE-1 g s A
(R FESE N . M2 T & R WE ) 150 mo/L B, 4%
R A% i ik 5.86 logPFU/ML . 5% BEZH AH Hr L35
HAINT 2.60 logPFU/ML, 2405[er B >4 3 mmol/L B,
W5 A B =3k 7.83 logPFU/ML, 5% BELHAR LI N
T 4.60 logPFU/mL; S5[WEHk 4 2 mmol/L i), 1%
AR R HIAS] T 5.50 logPFU/ML, H AT LIS [WEFK)
Xt BDE-1 i A U S VR AL 3%

W 11 # 12 Fias, Ca®tfl Mg* %t BDE-1 5
JEARRTE B FIRE BT SR VR o e i vk v
il A SR % B2 P A8 AR 8 S S T s sl /a3, 5

0 2F b R4 B R e T AL, AAIED 11 AT AR
Ca® ¥ f7 20 mmol/L B % i A %% BE /R, 36
7.72 logPFU/mL, HXf &2 & 4.30 logPFU/mL, W
U, Ca®* ¥t BDE-1 15 S AT Ji )i A FFT A 428 ot
12 AJ UL, 24 M@ HeEE (R 2 mmol/L i, 1% fFifAss
Bk FIFL AR (6.87 logPFU/ML), Tfif5hlis Mg® ik
kg, HAR SRR RO BRI

F 1 4F3INE BDE-1 3t 28 #k7E £ B AR ML
Table 1 Lysis range of BDE-1 on 28 strains of prey
bacteria
15 FTE kR 3/ BT
Host strains Sources Lysis
Vibrio alginolyticus 1 A +

Vibrio alginolyticus 2

Vibrio alginolyticus 4
Vibrio alginolyticus 5
Vibrio alginolyticus 10
Vibrio alginolyticus 11
Vibrio alginolyticus 16
Vibrio alginolyticus 19
Vibrio parahaemolyticus 8
Vibrio parahaemolyticus 9
Vibrio parahaemolyticus 25
Vibrio cholera 3

Vibrio cholerae 14
Shewanella putrafaciens 12

+ o+ + + + 4+ o+ + + o+ o+ +

Shewanella putrafaciens 24
Shewanella putrafaciens 27
Shewanella putrafaciens 28
Shewanella putrafaciens 34
Pseudomonas aeruginosa 17
Pseudomonas aeruginosa 22
Pseudomonas aeruginosa 29
Pseudomonas aeruginosa 32
Pseudomonas aeruginosa 35

+ o+ o+ o+ o+ o+ o+ o+

Serratia ficaria 15
Serratia ficaria 20

+ +

Enterococcus agglometans 30

Klebsiella oxytoca 31 +

>>>»>»>»>»>2>>»>»>2>2>2>>»>2>2>2>>>>2>>>>>
|

Aeromonas salmonicida 33

T A: o3 e AR IET UFLERIR N, A TR TR
DRI T ARSI s +: ATRYR; — AT
Note: A: Isolated from dead abalone body of abalone farms,

ampoul freeze drying preserved in our laboratory; +: Can be
cracked; —: Can not be cracked.
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B BRI BRI RCR . FRIE RO &)
XZBSERZE, 76 2015 4 9 AR AL, 5
Az A W A I T A A R R (A W TR )
EE

LS =M, AR S H A 2T B
A EARE R . FEAMIFTEE lebba PRI %
B, AR R AR B R E , dia
EMASRGENVAH, TAERIETE . . FLEETSFI
FEVELF ARG A i 18 s D A O
1M PGB A A5 R G 2467 5 Loozen 2P s
W HD100 AT A R o == RGBT Y
ta AT, DLREITR; A R0 B Y. X Lep g iR
ViR TRy A e RS A e | 4 a0
FHEEAEA . R, hnss s s e 0 16 1 Ffs
PEWEFY, DRI IR ™ ST PR T ARl , LR s
T G2 A 5] BB 6% L ARG RS A A 7 3 1 )
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IKPEFRG T, LASGE K™ S 1 1 T A ek e 5T B
BT RBURINE S B LEH R . AR LA Dz i
PR U PRI R TR R sy, R0 5 —RRRE RS
DARGREZEFRAF IR S 2326 1 T sl #k BDE-1.

— Ok U, R OB Y e AR A KR
22-30 °C, smitiE pH N 7.2-7.6, ELJEIE N VEF
A 0.5%—4.0%. A Tl LA 5T & B BDE-1 AYfRid 2k
KB 25 °C, fRidiERKERE R 2.0%, midERK
pH 7 7.0, X 3 PMIREEHEARAT S IR A AR K BA 4
P8 FRAE . BDE-1 B35 LI SUZ A H B
292 4-5 d, [MiARZHFFEE 7 25 H s I R Ak
BT AT 2-3 d, XEIRE BDE-1 A K Z5H
HPEAX F RN GE . FRHIE, 2 e E A
FA A AR AR T S8 5522 EC PR TR R P
TRT 118 240 i R 235 4 LA B AR R/ IS AS [) S 50T 2
MER I ST B 2447 o R TT BDE-1 At B 25 AT 1l
Fb i L A 2 ER BRI A 2 D AN K A R R
Ve PSR SR RE R, HL AR K SR A v T
R o AR BDE-1 38 W 1 15 77 B 45 T 75 45 11
etk HAEREHE R s, A K TG
UG .

M\ BDE-1 HY48 RIS 5 B OR i BEAS UK | 47
IKEESR 4-5 d J5, SESRIER AR, AU2F
MVEREBE R R, RmienE FaEss, LR R
i AT R P AR A FH AT . BLAR BDE-1 8557 L
AR B RN D208, (HIRTF AR aE
JIH T B B M BDE-1 BIZL#E T LIE 1), HZ
filRE IR IR, MRS BRI 2L 515 85.7%,
XTSI 1 2L 544 Sk 92.3%.

2 SRR R, RN SR Y
R FIZEA , (RIS AETE F NIRRT - At
FEMATRBIREIREC 8, 2N E SRR
TSR 7T BN A KR, SEmsesE 7T
FRIGREI, XA Bh 0 B 0 o AR ) T RIS E
Dwidar VA5 2 , AT 14 18 WA Fr) 5 0 RE A ok 2%
ISR AU B A th Rl i ok, ABFIE L A s

TIE F: AR I[N 2 5 P s I A A K
ST RS A B Hg R B Be iR FAE S . e
TR, Ca® R A KB I 1 AR K 85
BRE ST H Ca® FIl Mg™ Wi I A1 2 KA T g LA
BRI, A3 R IR 2t T s IR AL LA
5% M 4 FhEFXF BDE-1 i8R IE s /E R &
BARHER. B, Ca® Ml Mg™ X 4 F R 7R 5
PRIGTE B B AL HEVE AT . BVAIT 75, 15[
Ca” %I BDE-1 W AT it 41 #510
B, THETIRE AR RN 10* PFUIML. 7E
RV E MR EEEEIN, 2N HER . mibe, ca®
1 Mg 3 4 Fifnie Jo (AR A6 K DR ) B FE AR P 3 4
5112 150 mg/L . 3 mmol/L . 20 mmol/L #1 2 mmol/L.
BT, & T G 2 % B B A4
WM Z T LIS B 2E AR TR A 18 R TSI P
3B HRF ST 0] 05 TCHGHE o AT R S35 HH — Rk
il R AT B A AR AR E ) AR R R, R ST
T E R Ca M MgPtix 4 FE TR g
O EA] 0 ST AR A i R I, P 9 45 TR 2 T s i
Ca?* S M I T 8 F A A TR B R A PRI S I
H2% PR TR T s o i oIk B 2 4 R At T
AR AT AT 48, e MR A g R TE
JE P ATF 5 D 2 Ay A o s 1 e I ol 25 o 50 1
Do TS AR T LAY, 33X PR T A SRR X
WA AEAK ™ SR B S B FH AT B A
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