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Biological Characteristics and Whole Genome Analysis of vB_VpP_3, a Bacteriophage against
Multi-drug Resistant Vibrio parahaemolyticus
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Abstract: Objective: To isolate bacteriophages with strong lytic activity against multi-drug resistant Vibrio
parahaemolyticus. Methods: Using V. parahaemolyticus as host bacteria, bacteriophages were isolated and purified from
seafood, and their biological characteristics and whole genome were analyzed. Results: Phage vB_VpP_3, which was
isolated from crab, had a narrow host range and high host specificity with an optimal multiplicity of infection 0.1 and a
maximum adsorption rate of 93%. The one-step growth curve showed that the latent period of the phage was 15 min, the
average burst size was 110 PFU, and it was highly tolerant to the environment. Phage vB_VpP 3 belonged to the order
Caudovirales of the family Podoviridae with a regular icosahedral head about 60 nm in diameter and a non-contractile tail
about 20 nm in length. Its genome was double-stranded linear DNA with a total length of 42 459 bp and a total GC content
of 46.87% without any virulence or drug resistance genes. Conclusion: Bacteriophage vB_VpP_3 was highly safe and could
be used for biological control of multi-drug resistant V. parahaemolyticus.
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Fig.2  Transmission electron micrograph of vB_VpP_3
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RHEMOL 100 10 1 0.1 0.01 0.001 0.0001
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Table 2  Host range analysis of phage vB_VpP_3
kS I A i 2451 BE AU A R
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Vp3 CAZ-OFLX-AK —
Vp4 CAZ-CIP-CN —
Vp5 AMP-CAZ-IPM-CIP-C —
Vp6 IPM +
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Vp17802 AMP -
Vp33847 AMP +
Vp599 AMP-IPM-C —
Vp375 C-AK-CN-SXT-CAZ —
Vpp CIP-CN +
Vp2210633 AMP-IPM-C-CN —
Va2001 AMP-IPM-C-CAZ —
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Fig. 6  Antibacterial effect of phage vB_VpP_3
211 WEEAvB_VpP_3MI AV IS bR EE 10T
WEITHTR, B LR, X B ODsys i
Wit 12 AL OD s n S A AE0. 1 A, R RIA
M PRI B A T A VI R IR e T o 7R AN [] B[R] 5 5256
Y I OD g5 o A0 S 35 A% T HEUZHL, 300 B 922 W B A7 S5 )
I B A ) B R LA R AR E R, i R4
60%~66% .



2024, Vol.45, No.24 113

XY TR T
s < DD
AUME SR ZH ) iElfﬁ
1.8_ a8 o DA (s § 4
Lor  pataal
}‘2‘ T oxtHEgl
ELar mgorfy
H % H
2 08}
© o6k
041
02+
0.0

uﬂﬂ/h
A FREFR R FE— AR FE R 7 7 2 7 B3 (P<0.05) .
7 WER PR vB_VpP_3%f A B iy 4 28
Fig.7  Inhibitory effect of bacteriophage vB_VpP_3 on biofilms

212 WRBERAIERA R AR S B i

Wi B R vB_VpP_3 N XUEEZE TEDNA, L4 2K
42459 bp, JFHIHFGCH R N46.87%, TLHEEIXE, XY
BONORSE, HIERZH ERE B8R, £, vB_VpP_3
ANHEEGISRNAR R, fE1R G50 iUa 7 25 Bh e 158
IItRNATE SR A i, HANE Y O 035 7 B[R] 5 fird 24 4
K, ANTEAEACPAE R RS . 46K 20 L4545 1~ORFs
(K3) , JmhdHr A B b 4 2 R 4 K B 188.91%,
SERRE R, gnfd A KR R B 3 855 bp,
5860 bp. i i GenBank B4/ i b %) & 4R £ kAL
BN TE, ZHCNH RN &b R A .

L m CDS

i ® misc_feature
mGCH R

< ®mGC Skew+
| GC Skew —

PRI £y A1 1) P 23 A = i S0 BB €0 g Wk % T 20 ) 2R 19 U5 2 R
X 5208 B afhRuMERGCH &5 RN, 004k
FORGCH BT FHME, M AERS TP 530
SEFGCHmIETE, SROFRMEE>0, KOLRMEMHE<O0.
K18 WEHitkvB_VpP_3IHJE ALK %
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Table3  OREF function prediction of vB_VpP_3
5 R AT JERKEbp T e
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