SHEHSENEFTE

8 A 3 4= 5% i FN Vol. 8 No. 3
2019 £ 5 A JOURNAL OF INTEGRATION TECHNOLOGY May 2019
g HER

JEIE, R, UREE, . —HORTBUREE SR 2SR T4 MR A Asfd-1 (1953 85 S e AR E R T D], SRk
HiA, 2019, 8(3): 10-18.

Zhou Y, Yuan SJ, Yan TW, et al. Isolation and characterization of a novel lytic T4-like bacteriophage Asfd-1 infecting
Aeromonas salmonicide [J]. Journal of Integration Technology, 2019, 8 (3) : 10-18.

—iRFTB R EE S BEE IS T4 IEE K Asfd-1 AY
D EEENEMZIFES
RN gkt OPRREER 40

(R E B BN SR AR B A A T () & B A A iR I 518055)
(REREERE R JER 100049)
(R M 510632)

O WHEALARF PR ENAED L —, HT— RN B Re SRR 0T 25 B B IR T T T
BARKPIN AT RMES R (Aeromonas salmonicide) 52 /K 7= FEFE MY A —Fh 32 B8 Ji B, 5]
RTHIER A — TP WK IR, RA TR MEm KR E, —HRK, HB45K™IRE
AR E KA TR . T AR EES A MF663675.1 NT5 W, MIRIIEEETTI7 5 K,
K U2 BT ARE 53 B8 A0 A3 B SR ANRE B A, T8 F B LR TR SRR AE AT ISR, JRis A
5 R VR e — 0 s SO N R AE BB o R . R FUSE SRR IH, 3 S H I R e A A Ay 42 R
Asfd-1, WEEBELETE, RESV. &Y, HAL 1 mm. BEWELER, Asfd-1 AR —+1H
PSR, DARAKPES 51 nm R R0, DRI 7 RS R G L Ay M B, Asfid-1 2 XUBE It SR b 1%
% (dsDNA) , A=FEKZH K /NN 168 962 bp, ZIENS (G) FAEmMERE (C) AT &5 B LB N 41.53%, FL4mid 263
AT BAEANT 16 N EEFEIZBEAZ R ((RNA) [7°31, Genbank 3% 5 )y MK577502. HE405 [E broi # 73 2K
TR EMERIRTTIT71E, S5FRVER Aeromonas phage 31 GCA_000862645.1 Fl1 Aeromonas phiSA4
GCA 002710125.1 43 RN LA R BN, Asfd-1 ARG RE K. 286 B 845 1 & R Gt 4y
Mr, Asfd-1 J&THUUREF R T4 WEEAJE . DRV EAR A RN B H R R0t 1280 78 0] 2
Wiz R A V6T T 20 B R AR L — B B %

XHEIR Asfd-1 BB, REETPMRE: WREERT: EMEER
FESES Q 93-331 XEAFRERE A doi: 10.12146/j.issn.2095-3135.20190305001

kS HER: 2019-03-05  fEEIHHA: 2019-04-01

EEWH : RINMRHIZIERTE 7t =R R IE (YCI20160229201759414) 5 IRIITH R ZEERETTF LR R H (JCYJ20160122143446357) 5 [H 5
FARER 3L TE (31570115, 31500104) ; EIITHFLAERIBAITE (KQTD2015033117210153)

EERNY: HE, WA, Ry mEmER: wlkd, MEmTE, M RN EYS TRREE, ARME, 0TS AW R
By Sl GEIER) , R, WA SN, TR0 M v EYIE R, E-mail: yingfei.ma@siat.ac.cn.



Ll JA M, S —PRETAR RS R AT RS T4 MR TR R Asfd-1 15 88 % A PSR o AT 11

Isolation and Characterization of a Novel Lytic T4-Like Bacteriophage
Asfd-1 Infecting Aeromonas salmonicide

ZHOU Yan'” YUAN Shengjian'? YAN Tingwei’ MA Yingfei"’

'( Center for Quantitative Synthetic Biology, Institute of Synthetic Biology (iSynBio), Shenzhen Institutes of Advanced Technology,
Chinese Academy of Sciences, Shenzhen 518055, China )
*( University of Chinese Academy of Sciences, Beijing 100049, China )
*(Jinan University, Guangzhou 510632, China )

Abstract

biocontrol agents for multidrug-resistant bacteria. Aeromonas salmonicide is a major bacterial pathogen in

Bacteriophages are one of the most common microorganisms on the earth, and are potential

aquaculture. It can be responsible for furunculosis, which is a ubiquitous disease in aquaculture operation
and featured by high mortality and morbidity, causing significant economic loss of aquaculture. In this study,
Aeromonas salmonicida MF663675.1 was used as host to isolate bacteriophage from the sewage of a seafood
market in Shenzhen, China. A novel lytic phage Asfd-1 was isolated and purified by double-layer agar plate.
The morphological characteristics were observed by transmission electron microscope (TEM). The plaque
characteristics were observed as well. The whole genome and phylogenetic analysis of phage Asfd-1 were carried
out by bioinformatics methods. The results show that plaque of the phage was round and transparent with size of
about 1 mm in diameter. TEM shows that Asfd-1 has an isometric, elongated and icosahedral head of 100 nm in
diameter by 71 nm in width and a 51 nm contracted tail. Comparative genomics analysis indicates that Asfd-1 has
a double-stranded DNA of 168 962 bp in length, and the content ratio of guanine and cytosine is 41.53%. Asfd-1
genome encodes 263 open reading frames and 16 tRNA genes, indicating that Asfd-1 is not totally dependent on
host cell transcription machinery. Combined with TEM and phylogenetic analysis, it proposes that Asfd-1 belongs
a new member of the T4 virus, Myoviridae family, Caudovirales order. Based on its microbiological traits, phage

Asfd-1 is a promising agent that can be used for controlling Aeromonas salmonicida infection.
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Fig.1 Transmission electron microscope image of Asfd-1
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Table 1 Host range of phage Asfd-1

B AR NCBI %' R
A. salmonicida* MF663675.1 +
A. salmonicida S44* CP022181.1 +
A. salmonicida S68" CP022186.1 +
A. salmonicida S121° CP022175.1 +
Vibrio spp.” MH298560 -
V. parahaemolyticus MH298543 -
V. parahaemolyticus MH298545 -
V. parahaemolyticus® MH298562 —
V. parahaemolytius® MK377081 —
Entercococcus faecalis® MH298553 —
E. faecalis Ef-X24° MH298552 -
E. faecalis Ef-X22° MH298551 —
B. cereus® MH298554 -
B. cereus® MH298576 —

VE: A. salmonicida FRoRFBESHPLE; A. salmonicida S44 FRox
RS CPE S44; A salmonicida S68 FR S PIE S68;

A. salmonicida S121 LR AT HBMEE S121; Vibrio spp. Rk
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FUITHCAEI VEIR I K B e s 4R s “b” 2ot B B AR AL
S AR A R R K SRR AR I A R I “c” &
A AE T H R R B K AR AR BT T T IR OK A A S AR K
RO “d” T BRI CER Y+ &
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Fig.2 Schematic representation of phage Asfd-1 genome
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Fig. 4 Schematic representation of the genomic organization of phage Asfd-1 compared to those of

Aeromonas phage 31 and phiSA4
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