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Characterization of Edwardsiella tarda specific phage isolated from

fish farms on west coast of Korea

Chan Heun Lee, Yong Ju Heo, Min Suk Baek, Jung Uen Lee, Ja Young Kang, Mi Jung Han,
Se Bong Kyoung and Sang Hoon Choi'

Dpartment of Aquatic Life Medicine, Kunsan National University, Jeonbuk 573-400, Korea

Edwardsiella tarda is a broadly infectious agent against freshwater and seawater fishes. In the present study, E.
tarda specific phage was isolated from fish farms on the west coast of Korea, and the effect of environmental factors
such as pH and water temperature on the phage activity was investgated. As a fish model, Nile tilapia (Oreochromis
niloticus) was used and the interaction between E. tarda and phage was investigated. The phage activity, in pH test,
appeared even higher in seawater than freshwater and was evenly constant up to 50°C. The phage and E. tarda were
inoculated in tilapia and the phage activity and E. farda viability were checked on the time intervals. As a result,

the number of E. farda in the group of E. tarda plus phage was constantly reduced to 24 hr post-inoculation compared

to the control group without phage, whereas the phage activity was slightly increased in the experiment group. The
results suggest that it might be possible to use phage to control the fish disease caused by E. tarda.

Key words : Edwardsiella tarda, Phage, Plaque assay, Tilapia

E. o= TR 3 5 S of0l =9l
7rdZ(Bdwardsiellosis)-S S H5H= Q31 o] & =
W AlatolH E3] YA] 5 Syt £aFH ofF
of| A RS = A2 Ar o] Y9l wol7) = St
(Thune ef al., 1993). E. tardat= 3JAFo] 501 4| oF
dol, W), ol, $ol, ol, BE % PAE 53}
Heroll of, 8ol TRV, Eetulol, o7,
Wzto] SofjA HE&E%chBullock ef al, 1985). E.
tarda7} 71T G A2] A=Y ERrAZS BRuk
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4 5ol S dshhatka, 19 201
A 5ol sato] FAEe] glon fEs AT
n] 20| 1.8 U] Fo| BN w b‘H:} E. tarda=
Azl et Aol Aol MBAe 557
YoMz Salsl A A7 gove peust
A1) Akaiol A Tlske sl gl Al
t}. E. tarda®) ¥ 7120l chellAl= oF27kA] 2l
5| WA Rotor AT 7108 91 374
A7} S3ixjojoF & Ao|TH(A, 2005).

Twort (1915)2] bacteriophage(©]3} THoFx])ol Tt
A2 AJRLo. 2 d*herelle (1917)7} Ala-S S-A)7]
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+ FolA] Z-8-2 Hagt o]l tiokst Bl gt
Tox|7} Xl—'JLE HFA S| Q1T Adams ef al.,1959).
o7} Bleejols ERltke JEE o83t o}
A aHE sAHoR 293 AEY FE2 B2
oA Ho| WAER= whe2]o} 2 A=2E 9}
3 HZAA B2 A7 W= o] ghrh(Verma et
al., 2009; Monk ef al., 2010; Rivas ef al., 2010). E3+
A2 YA A=A 9] Tobr] ae 22 of
W5 UL Al 58 dife g a3t AgEn
dom olf WEES ol o gokzt 3AA
AE2 St BuE W QrkPark er al, 2010).
B dFolii= E. tardacl] Bo1831 gloix| 2 A
AeAlIA 4> Eejsle thefst Bl wsje) e
£ w3} 9l Tilepia HollA] Uoh= E. tardac]] it
wolx] Zdat ololze] 4] AL 2ARBIGLH

ERIETE

L E tarda 53 2 35 NEF

Autsl 7~89 Ajole] S-zlutzte) Afaiet 2
ol St 1000} Zelle] POl £ ANZS, She
S E. tarda= =S ZASS 9l Q= 1o
o} ME2HE FA3}Th API20E kit (BioMerieux,
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S 18319} 16S tRNA gene2] PCROY| AR5 universal
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sheick

2. & M29 o3 9 A84A

D 2 4B ofzt

= AME 100 mlZ filter paper (Macherey-nagel,

O
t._}h‘
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o} sjofalr} 4L 1) b 45~50C2] YL

E 7418 AE]ollA] 107 colony forming unit (cfu)/ml
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Fig. 242 sfirofjA] £t E. tardao] Eo)&Q)
Tlo}z] A 10 plE monolayer spot 0.2 Tolx|o]] 2]
0 E. tarda7} S0} LERFS Bhn St 522
P plaqueg o1 glrk Fig 2B HelH ot
OFRIS} . tarda EFBHI 12478 ZEAI7] kS
HolRE 10°7F4] 8]4335}0] monolayer spot & T3t
3t plaqueo|t}. T3 24305 E. tardad]] o)A
TtolR| 9] HAESL oF Wl gt §-U4 Tlo}
9] EXJ2he thEA| plagueo]] Hhe]2jofe) 2hofBo]
Ul Holdle Ao& A 9ir)k T3 BHI 94
iR)oll At E. tardaol] TholRE A7) A oF
155 Sofle F57 dot Yh= A0 gelo] H}irt

B0 - B - H4E

Fig. 1. Transmission electron micrographs of E. farda phage.
Scale represents 50 nm (A) and 100 nm(B)

5 il
Mycobacterium sp. | tiigt olz)ele Btk 2ols
BEck 1 0|82 . arda7} FH3= £9-9]
Lipopolysaccharide (LPS) 2} outer membrane proteins
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2 5 & A= FEH(Kumar ef al, 2007) FHH
S 2 T}o}A] resistant mutant 24 2] 7FsAlS 1183
B = QIti(Park ef al, 2000). E. tarda®] T}OFA] resistant
mutant 2] FRA 754 L A Yol Tl
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Fig. 2. The plaques by E. tarda specific phage isolated from
sea water (A) and plaques by phage amplified for 12 hr (B).

E. tarda®)) == SRR} oF FRERE ZASH
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10014 2 P& B0 sliollAl= pH 4~
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& = e 22 2 pHO W Yol e 23t
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Phage dilution (10°")

i,

Fig. 3. The effect of fresh and sca water based on various
pH values on E. tarda specific phage activity. H, fresh
water; L] sea water
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Fig. 4. The effect of various temperatures on the activity
of phage specific to E. tarda.
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Fig. 5. Interaction of E. tarda and E. tarda specific phage
in tilapia. E. tarda and phage were coinoculated into tilapia
and the number of E. tarda was counted on the time intervals
(n=3). Values are meantS.E., (Asterisk represents statistically
significant difference, P < 0.05). 5 '
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Fig. 6. Interaction of E. farda and E. tarda specific phage
in tilapia. E. tarda and phage were coinoculated into tilapia and
the phage activity was investigated on the time intervals (n=3).
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