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Isolation and Characterization of Bacteriophages of
Vibrio cholera from the Red Tide Waters in Shenzhen
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Abstract: Using Vibrio cholerae seperated from the intestines of abalones as host, ten bacteriophages of
Vibrio cholera were isolated by double-layer plate method from sea water sample from the Red tide at
Dameisha of Shenzhen in 2004. Three broad lysis spectrum strains were found by detecting microbiological
assay, RTD, the character of plaque morphology under electron microscope and the lysis spectrum. PsaA and
PsaH were selected among all the strains as the representation to study the biological characteristics. The
results proved that heat inactivation, pH, ultraviolet rays and sodium citrate restrict the ability of lysis to
some dgree, additionally, magnesium perhaps have advantage on lysing. Furthermore, this study provide us
further theory of researching on microbial ecological agents for eliminating Vibrio cholerae and diagnosising

on food borne Vibrio cholerae using bacteriophage.
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Table 1 Strains used in the study

PR 4% R ETR=) [ 3
Strain name No. Sources
AL Rk e FE i BT
sh10
Vibrio cholerae B
AL b by | TR
swbc-a, swbc- §
Vibrio cholerae TR 15 61 £ 37
v e a2 )
Bl LA 14102111120 T PHERE
Vibrio parahaemolyticus Jr
=l v = NI
Bl 1 S ATCC 33346 DHTRHEH
Vibrio parahaemolyticus A WBIE 5% i
=[5 e ! NNiETE
Rl atcc 149 A EP%tlSmf&
Vibrio parahaemolyticus A5 i

SO B4 5 5 T R W A R SR . K TR 20 4°C
8000 r/min & .0> 30 min, B FF W R )5 8 3
10000 x g FY 50> ) i 7 180 0 ol G T A TR o ]
i PBS 25 s Ve VR ULTE o

1.4 SRR ML R B 5k
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142 MEEKHEABREERTD)ME: K&k
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1.4.3 SBHMERERARFIE: X2, K
T 8 1) Wk B R 5 K A B T B T, BRI A
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1 PsaA FSRHYREEE
Fig.1 The plaque formed by PsaA

2 PsaC AR REHE
Fig. 2 The plaque formed by PsaC
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Table 2 Character of bacteriophage plaques isolated

MW T 4R 44 R I P B R/ Wk P BRI 2 B M o
Name of bacteriophage Plaque size(mm) Character of plaque morphology Titer(PFU/mL)
PsaA 1.6-2 B, NG, ToEH 5.3 x 10° 107
PsaB 1.5 B, DIEMW, A= 1.1 x10® 10
PsaC 2.0-2.5 EY, HGIEW, TR 8.0 x 10° 107
PsaD 2.0 B, DGR, TR 4.0 x 10° 1077
PsaE 2.5-3.0 B, DZIEMW, TR 1.6 x 10° 107
PsaF 2.0 B, DEER, AR 3.2 % 10° 107
PsaG 1.5-1.8 B, DGR, TR 1.8 x 107 107
PsaH 1.5-2.0 FEY, G, TR 42 x10° 107
Psal 0.8-1.0 B, NGEEW, ToEH 5.1 % 10’ 107
Psal 0.6 B, DZIEMW, TR 1.2 x10® 10

http://journals.im.ac.cn/wswxtbcn

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



BEAMG A DRI IR0 r 2 LI I B A% 14 2 B 0 1 B A W 2 P e A 15

2.3 TERMREE KL BRI FRAE LA 28 SRR O, TR AT O A 1 1
ARG NP B AR 10 BRI TR AR h Y 4 pREE Rl Bt A ICRIEME R IR PsaA | PsaH dEf7HE—2

INEWER R, 75 JEM-100CX [T RGBS F R B N A= M mr st .

AT TR, RATE MBI N LREER 2.4 InAAbIE XIS B R 755 K B 240

W, Heskgnge 4 FE 3. 4 Fis, PsaA . PsaH TEA[RIREEALFR S 4FS, XA E
WX 4 BREERE IR RS AR PEIES R R S, 6 ik,
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Table 3 Results of cross-lysing of 10 species bacteriophages of Vibrio cholera swbc-a to pathogenic bacteria

T i > k=Sl Bacﬁf;fages
No. Type of strain
PsaA PsaB PsaC PsaD PsaE PsaF PsaG PsaH Psal Psal
Swbc-a Vibrio cholerae CL OL OL OL S SL OL CL OL CL
1 Vibrio alginolyticus SL = OL = = CL OL CL = S
2 Vibrio alginolyticus OL = OL OL = = 3 SL = =
3 Vibrio alginolyticus OL OL OL OL = = S OL = OL
4 Vibrio alginolyticus SL OL SL OL OL — = SL = CL
S Vibrio alginolyticus = = = = S SL = = = =
6 Vibrio cholerae = = = = = = = S = =
8 Vibrio parahaemolyticus S = S = = S = OL = S
9 Vibrio parahaemolyticus SL = CL = = = OL OL = OL
10 Vibrio alginolyticus SL = SL SL = OL = = OL OL
11 Vibrio alginolyticus = s - SL = = = = = = =
13 Vibrio alginolyticus SL = OL = = CL SL CL = SL
16 Vibrio alginolyticus OL = SL SL = OL = OL = S
21 Vibrio parahaemolyticus = = = = = = = = = =
23 Vibrio alginolyticus SL = = = = OL = = = SL
25 Vibrio parahaemolyticus CL SL SL — = = SL CL = CL
26 Vibrio parahaemolyticus SL = OL = = SL S SL = S
Sh10 Vibrio cholerae CL = CL SL = CL OL CL = SL
swbc-b Vibrio cholerae SL OL SL CL = = OL SL = OL
1615 Vibrio parahaemolyticus SL — OL = = = = SL = =
1833 Vibrio alginolyticus = = = S S = = = OL =
11-441 Vibrio parahaemolyticus OL = = = = OL SL OL = OL
10-211 Vibrio parahaemolyticus OL = OL = = SL = SL = SL
11-201 Vibrio parahaemolyticus = = OL OL = = = = = =
17 Ps. aeruginosa = = = = = = = = = =
20 Serratia odorifera = = = = = = = = = =
22 Providencia rettgeri = = = = = = = = = =
24 Shewan putrafaciens = = = = = = = = = =
27 Shewan putrafaciens = = = = = = = = = =

TE: CL: AR, SL: LRl A2, OL: BEAZM, S: S9ME, — A BLVE B B
Note: CL: Confluent lysis; SL: Semi-confluent lysis; OL: Opaque confluent lysis; S: Slack lysis; —: No lysis.
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Table 4 Size and classification of bacteriophage
e WAook 5 A5 AT W54y i
Bacteriophages Morphological classification Morphological characteristics Morphotyping Phagaceae

PsaA T 2 1 T 1 68, AR, HAZ 63 nm E2 %1 FEPRIE B (AL
PsaC TG 2 W 1 AR AR, B4 30 nm, K 1.5 pm F2 #l AR A AR -
Psal TG JFE g A 1R JEFFR, B4R 25 nm, K 2.0 pm F2 74 FF bR e AR
PsaH TG 2 g B 4k SEFFIR, HAR 30 nm, K 1.1-1.5 um F2 #I DR I T AR

WARAFIE R ARG . X PIBRIR TR A pH (4 B8

4 PsaH > PsaA, 31X AJ fE -5 I G ACRE il Ir A A 19 T8

VESRBIM X

| 3\:,70 —\\'\ _\‘\ e
S n k- - £nor
3 PsaC BYZE#9(x 20K) £ \g \. \ v Ut
Fig. 3 The structure of PsaC ( x 20K) 2 50 —0— 60°C
é 40 1 \\ \ \ —/— 70°C

=

wn
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t (min)

5 EEBE{K PsaA MR E M
Fig. 5 Survival of phage PsaA at different temperatures

Bl 4 PsaA HY45H(x 40K)
Fig. 4 The structure of PsaA ( x 40K)
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;\? —l— 30°C

FE 50°C BT K 3G 30 min, 1] LA H I T (A0 $f = — A 10C
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2.5 pH XEEEARIEE RN £ —{— 60°C

Wi ARTEAN R pH WS WAL, L3 4 DA W5 7 Té’ —/— 70°C
A E AR, S5 DLE 7, Z

HI45 AT LA e, 31X 2 v g A7 105 () ol pH
#B8M pH 8.0, 7E pH 6.0-9.0 5 il 3% 2 PRI ALY
A 45%LL FRFETE SR, WA RV s e AR B 3G o,
Wik PR A A7 TG B Z BRI, o PsaH 7Efid pH
7.5-8.5 Z b, PsaA fEfidE pH 7.8-8.0 Z4b, fHIER

&6

0 20 40
t (min)

R K PsaH BIFE E 4

60

bfi pH Z8fLBH i . 7F pH 6.0 LL'F . pH 10.0 LA [, W& Fig. 6  Survival of phage PsaH at different temperatures
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Fig. 7 Influence of different pH on the survival of phages
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Fig. 8 Effect of UV on the survival of phages
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Fig. 9 Effect of [Mg2+] on lytic activity of phages
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Fig. 10 Effect of [C6H5073_] on lytic activity of phages
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