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Isolation of rhabdovirus-like from the fry of the snakehead fish,
Channa arga

Su-Mi Kim, Mi-Ju Hong “and Soo-Il Park™*

Institute of Fisheries Science, Pukyong National University, Busan 608-737, Korea
*Department of Aquatic Life Medicine, College of Fisheries Science, Pukyong National University,
Busan 608-737, Korea

Rhabdovirus-like virus were isolated from the fry (15~30 days post hatching, dph) and rearing water of
the snakehead fish Channa arga exhibiting mass mortality in spring of 2003 and 2004 in Korea. The iso-
lates were propagated in EPC and SSN-1 cells but not replicated in FHM cells. The bullet-shaped viral par-
ticles (45 X100 nm) appeared to be compact and a similar morphology to those of the rhabdoviruses in the
infected EPC cells. The optimum temperature for virus replication was 20 to 25°C but they could not repli-
cate at 15°C. The isolates ShFRV-3 and ShFRV-5 from snakehead fish showed high pathogenicity against
the fry (15 dph) and fingering (40 dph) of snakehead fish but did not in the larger size (90 dph).

Key words : Rhabdovirus, Snakehead fish, Channa arga, Snakehead Fry Rhabdovirus, ShFRV.

20033 SEFE 69 9l 2004 3o, FAE
olLe] &t 7HE-X|, Channa arga 5. A4+l A
73} £ 15 ~3045 o] o]& o] 7} thg HALS)
A Al 7 2 el AA A s TE ol g
T BAACE s Ee] 4 A Wl
4 HARSS YEMIAL 9
A ARl T o
A sle] Hold kel AlEke- gIsd
2 ARl A= Aeromonas sp. 7}t TR
HAEHA o o] Fe] 5= 7HEA] Aej ¥
el e AR ATEUTE I3 el
U 718 5o ol WAl HAEHA
U ol & mifjsie] wlo] el AL AIY
Sk Azt Al v A n] 73
3le] thabdovirus el ¢] vlo]g]A~E

fl

Ak
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Atk

Family rhabdoviridae+= Vesiculovirus, Lyssa-
virus, Ephemerovirus, Novirhabdovirus, Cytorhab-
dovirus, Nucleorhabdovirus 2} 7+2- 6712] Genus
2 EH A efute] v S wsh
3 ¢] ulo]#|2~o]1, ssRNA genomeS 7} virus
224 571e] = © A (polymerase, L; glyco-
protein, G; nucleocapsid, N; phosphoprotein, P; and
matrix, M)2 7d =0 At} (Ahne et al., 1989).
Genus = o]FZ &FE = FOZE SVOY,
PER, EVA, UDRV 5< 3X3%35l= Genus
Vesiculovirus 2} THNV, VHSV, HIRRV, SHRY, Eel
virus 53 7+S Genus Novirhabdovirus 7} JTF
(van Regenmortel et al., 2000). o5& nlo] g+
Rl ofFel Wel ey W WA oiFdl 7

1

[SIR=%
AR

p=]
=
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o]l =2 TOoZ FEE & AoW, invitro
Aol A ol el ne] B4 Heo] 254 OfF £
Bhe] mlo]#2=20°C ol WA ofF RElt
15 C ZZoAN = Z23l= ZOZ HIFo]
AA T (Ahne et al., 1989), vjo] 2]2=2] Fol] A
flo] z+ 7 ofFe] A H R U2 A
271 F2 A FEele Zo® JEA
o} (Woo et al., 1999).

2 o1F ]l TR AOllA Fe] HAlE ujo]
i, 198040 o]F oo} Aol
T2 WA Sl Epizootic ulcerative syndrome
(EUS)3} #AE 3] A3z A FHolA #eld
Snakehead Rhabdovirus (SHRYV, Frerichs et al.,
1986) ¢} Ulcerative disease rhabdovirus (UDRYV,
Wattanavijarn ef al., 1986a), birnavirus 2 reovirus
(Roberts et al., 1994) So] JLo 1, o|& vHlo| B2
o] el sl A ok EEae o] B
Aol Tt (Lio-Po et al., 2000).

A7 =] vEhellA] 2] BA2E rhab-
dovirus+= o]z} o7 2] Infection Hematopoietic
Necrosis Virus (IHNV, Park et al., 1993), dX] 2]
Hirame rhabdovirus (HIRRV, Oh and Choi, 1998)
9l X]2] Viral hemorrhagic septicemia virus
(VHSV, Kim er al., 2003) Z=ell E3slAvE 1
qre] wlol el thgk AL A7F HoE Zle
2 A7tk

B el 7HER Aojol £-e] et thab-
dovirus®] wlo] 28] 5de Wl 7] Wy
o5 rhabdovirus £} R 3177, HUA AldS
slo] R2] wlolelzas} By el sle] Al
Ae HESR A s ch

ooft it

M=z

pi=
OE
(3

AMZ XE| H HolH 2~ =2

20039 555 6493} 20043 3ol HAakA]
AT A ] TRE Al 2R SR F
ARS Holw g HAlelE Hal & 15~3098
o] 7hEA] Al & A sle] Aol ARg-silth

(Table 1). =X AALE H]I 312 Yol A o]F
SlFLon] ol 4E-& 25~28'ColT, 7he A
SA170 P AFERY] S B FaA A
A8 AAAT TFERS] SRS FH AL A}
B33 YTk AL o el obh]
W, Sl Au) o] A wer Fo] Z4
UERE Wkle] B Aatol i

At AAFE 18t o1& 0.1% benzalkoni-
um chloride saline solution © 2 A%-3}7 H A
2] 244 (0.85% NaCl, wiv)ell A& &t the, v}
25k Tryptic Soy Agar (TSA) A Al vl =
AESI L el B 7S e Sklsk]
fste] dH EE-S Ak & dA v L
3o dvlAo = HA stk

nlol 2l vikS flsted Al olE 0.1% ben-
zalkonium chloride saline solution © 2 4%3) &
Hepalol Wardh foael Wi vk ek TR Min-
imum Essential Medium (MEM, Sigma)<- 1:102]
H]&2 Yol 3143k § 4°CellA] 10,000 x g, 10
1 A Eelskal T A s FHstke] 045 um
membrane filter 2 ]33k AL vlo|g~ HE
Hdoo g 283tk A<= 0.22 um mem-
brane filter & ©]-83] 1/500vj2 ==3}3. 045
um membrane filter 2 o3}3le] HE o=z
AS-3}A T (Table 1, ShFRV-4).

g vlolg]2 o]2]o| = Rhabdoviridae =
Genus Vesiculovirus &] thx ==X Spring
Viraemia of Carp Virus (SVCV) ¢} Novirhab-
dovirus 9] thix Z<21 VHSVE Z:E vl ==
AFES T, Q- wlo] el At vl S8l B
AT A IPNV & $7] ARS-3121 T (Table 1).

ulolelze] AZ 54 AP Slel Alget
o]5F F34E= Chinook salmon embryo cells
(CHSE-214, Fryer et al., 1965), Epithelioma papilo-
sum cyprini cells (EPC, Fijan et al., 1983), Fathead
minnow cells (FHM, Gravell and Malsberger,
1965), Striped snakehead cells (SSN-1, Frerichs et
al., 1991)°]) o, HjFH] o 2= MEM (Sigma)
o] 10% FBS (Hyclone) ¢} 1% antibiotic-antimy-

)

o
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Table 1. Isolated viruses and tested reference viruses
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Virus strain Origin of virus
ShFRV-1 Snakehead fish fry (15 dph) 2003, May
Isolates ShFRV-2 Snakehead fish fry (15 dph) 2003, June
in this ShFRV-3 Snakehead fish fry (30 dph) 2003, June
study ShFRV-4 Rearing water 2003, June
ShFRV-5 Snakehead fish fry (20 dph) 2004, March
Spring vireamia of carp
Jo, 2005
virus (SVC)
Reference Viral hemorrhagic septicemia
Kim et al., 2003
virus virus (VHSV), KRO1'-1

Infectious pancreatic necrosis

virus (IPNV)

Rainbow trout, 2003. June

dph, days post hatching.

cotic (Gibco BRL)-S Z7}38le] nljekslich A&
A AL B 25°Coll A 7LZE wlekEhE A
CPEE #&sI9aL vlelel 7Hd7R= TCIDs
m' O 2 YERSITE 1] 3L vle] # o] S5
X 23 A A =2 A3e UERI EPC
cells= ©]-¢] thkgh Al el ALg-slitk

o]

MAH0ES 2a

7+dEl EPC cellsE 2.5% glutaraldehyde (pH
7.2, 4°C) &)l 417+ A7} 1% osmium
tetroxide (pH 7.2, 4°C)ellA] 2217k =< S 43k
5 Ao M Av| g A8 AHYE AR o
=38 Ax1&En 7 JEM 1200- I, JEOL, Japan)
o= AFsTh

r

E2| HholH 20| St(EE dy

O upelH 9] 4k A4 A

blolel o] ik FRE Selstr] ¢shed
Rovozzo and Burke (1973) 2] ¥l ulz} DNA
S A siAl ¢l 5 -iodo-2 -deoxyuridine (Sigma,
IUdR) el wigh zH7d Al AAIsHITE 96

well plateol] = uvjkzl EPC cellso]] 10* M
IUdR &2 100 w0 F5-3F tha, vlol &2

31 25°Coll A 7L7F vjekElH Al CPE &4

o
arT

#E3 5 A7 ST
2
(e

e i e e B e R b Sl B =
7] $15}+e] Feldman and Wang (1961) ] W <]
Z5}o] chloroform 2. & 7FrAl A8 2AA 814
ok vlelel HF 21} 1 me} chloroform 0.5 mf
= ERtslo] dRolA 107 FF JI-AIR + 4
Coll A 1,500 x g, 1057+ 14] Halsle] 1 A
AN | 341 810] 100 1A 5712] wellol] 7
Foh vlel el 197k sk

® &% 444 A9

Rovozzo and Burke (1973) 2] ¥ ol £3fo] |
olg] 2 FE AN S 56°Cl A 30 Bt TH
231 &, EPC cellsol] =332 25°Coll 4] 747+
Hj Bl A vlo] # 2 1 7He S skiTk

@ pH 757 A1 ¥

Rovozzo and Burke (1973) <] #hHe| w2} pH

- -



58

p

2] - o

Of

3.0,4.0,5.0,6.0,70,72,76,80,90 & 10°&
%45 MEM oizhelz} vlo] g2 olg 3417} 5
oF Wk2-A171 & EPC cells of] HZ3ke] 25°Coll A
79z HjeshE A TR S STk

® Sxol ME volE 2z FA%5 AP

A 24 A17F Aol 25 et tissue culture (T/C)
flaskol] ©== njjek= EPC cellsS 4] s}aL vlo]
H 25 MOI=0.01°] HA HE3k & 15,20, 25,
30, 32°Coll A HiFsPHA, HE 5 1047 wid
Hjek A ls Fgo g dojuo] ulo]aX
1478 ZA sk

HEM Al

B Aol AME-g o= A% 1 em Wi
o] {3l & 15947 Aof, A% 4 cm 92| Fs}
F R 4097 Ao} R FF 22 + 3emlE 3
st - 90~1204 9] 7= AE £F Tot 2d

&)
2
3

-
62

2
o rr

sk oAl =7 Wl Al ARl
nlo] #2E 10° TCIDs m¢'¢] F%=7}F =7 et
kol of 7)ol 15,30 L& 3 90UH ] 7= 7+
109 AE 3AIZE 52t A ¢ the AEE AL

n

Table 2. Susceptibility of the fish cell lines to isolated virus

1%

Bl

SR SEsle] 77k A HAbES AL
gt /b2 90 Ao FHole AS 10°
TCIDs m¢* o] vjo] &2 wjekelS- 0.1 m¢ & &7}

FASIL 149070 A AR ZAMSIITE

E 34 AIFe) 2528 + 1CollA A s
o, BE AP 23] WS A SIal 1 et

e E JeERHATE HARSE ofF Bl Aop- of
€] AA F=2- W F71E vl sle] EPC cells
o] HZ3laL CPEE elsiith

Y

2 1
HiOI2 22 M E 2

7HE-R] AJof oA E-2] g} rhabdovirus isolates 2]
b olft b Azl et 1 AF Az
+ Table 29} 7t} SSN-1 4! EPC ¢} CHSE-214
cellsol] thall =2 Aol e Ao & vehd
HiH CHSE-214 cell & v|w. 3] k& 7:pAlS B
0. FHM cellsoll A= =2] 31X PARI=S
yebsith

o)-

o

HiOl2{ & 4RI ZH3
ol 2] wiodztels EF Sk EPC cells
S HAxEnHo 2 A=k Ay} rhabdovirus 9]

Mean virus titer (Logio TCIDso ml") on cell lines

Virus strain

EPC CHSE-214 FHM SSN-1

SKR-1 5.50 2.25 <1.00 -

SKR-2 5.75 4.50 <1.00 -

Isolates ~ SKR-3 6.50 2.25 <1.00 7.50
SKR-4 5.50 2.25 <1.00 6.75

SKR-5 5.75 2.00 <1.00 -

SvC 6.50 - 6.50 -
Reference VHSV* 8.25 4.50 6.50 -
IPNV* 2.50 8.75 - -

Incubation for 7 days at 25°C; *, Incubation for 7 days at 18°C.
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Fig. 1. Electron micrograph of the isolate, ShFRV-3 infect-
ed EPC cells, after three days culturing at 25 “C. ( < 50000.
Bar =100 nm).

A9 P 9% Lol HI YKL 23
ule] 2 A7} T
91k (Fig 1). ol wlolglz 9Ake] =17)

273 45 + 5nm, 7] 100 + 5nmo|Ack

rir ruf' o&

E2| slsid M4t
7HEA] X il?—Ei E.2] 9 rhabdovirus isolates
A& ZAVSE A= Table 334

7t} 2 Ea] ulo]#l2el DNA 374 Asf Al

lo
it
AC)
&
_[N

IUdR 2] 3o% 7Fi7lo] o8kS u|x] %]
T ZlOF ZALEo] RNA virusY 2102 F
ST

] vlel# e oy A ofF-E FAbSh
7] %]t chloroform 7352 A& oAl = 9jufo]
irusQ] IPNV = chloroform *j2]ef] <J&kS-
A ofEH wisled euhg 7BA]= SVC, VHSV
g &£ mlel#aE B chloroform 2]

oJate] 9% ‘1 gﬂ:@} He Qo= »}E}wu}

o g2

2

pH°ﬂ ﬂJﬁP g7 l?éoﬂﬂ vlo] 2]~ & pH 3
2} pH 1014 1A]ZF vk
gk SVC 4l 7EeA] #elFe EF el A
& 34 o|st2 VeI (Table 3), pH 3~pH 10
7HA] Zhzhe] wiA]ellA] 3 AT FE REEAIZ A
¥ 2 2 vlel#EzE pH 7.2 Aot HA <
27121 WA, pH 7.6 9llA = vle] &2 7147}
5] 7Haste] pH 8 ool e 719
A AE e olstE 7P E gl Ktk oell

Table 3. Biochemical and biophysical characteristics of the isolated virus

Virus titer (Log,, TCIDs, ml)

Virus strain TUdR Chloroform Heat pH (60 min)
(10* M) (50%) (56°C) pH3 pH7.2 pH 10
SKR-1* 5.50 <1.50 <1.50 <1.25 5.50 <1.25
SKR-2* 5.75 <1.50 <1.50 <1.25 5.75 <1.25
Isolates SKR-3* 6.50 <1.50 <1.50 <1.25 6.50 <1.25
SKR-4* 5.50 <1.50 <1.50 <1.25 5.50 <1.25
SKR-5* 5.75 <1.50 <1.50 <1.25 5.75 <1.25
SvC* 6.50 <1.50 <1.50 <1.25 6.50 <1.25
Reference VHSV* 8.25 <1.50 2.05 <1.25 8.25 <1.25
IPNV® ND 8.75 ND ND 8.75 ND

* Incubation for 7 days at 25°C on EPC cells; *, tested at 18°C; ", tested at 18 °C on CHSE-214; ND, not done.
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Fig. 2. Replication of isolate, ShFRV-3 in EPC cells incu-
bated at different pH for 3 hours.

wlsl A (pH3)S 91§ 2Hd (pH 4,5, 6)
Z719A = Wi g Aol et (Fig. 2).

HiO2{ 22| 20| WE FAls

7HEX] AjolollA] E2]38F rhabdoviruse] HlF
2o wE vl FA &£ ul I UHE
v gk A¥b= Fig. 33 2t} 20°C2}F 25°Cell A
= wWEA =28k 25TCA A 7 (107
TCIDs m0")S VERHRATE WHH, 30°Ce} 32°Cell
A wF TE7A] 271 A7 SAE B Y
ool T2 IR ¥k, 15°Cell A vk

siAS Wl & Sl oletE vElth

-!N
=
e

8 ——15C —@—20T —0-25C

30T —4&3FT

Log TCIDso ml’

Days after inoculation

Fig. 3. Replication of isolate, ShFRV-3 in EPC cells incu-
bated at five different temperatures.

SN Al

7FEA] Aol (15 dph), #]of (40 dph) 3! F7+
$7do1 (90 dph)ell thek 74 Age] Ax=
Table 4] YEFHATE 71X #jo] &} x]ojol] &
2] ulo]&]2 (ShFRV-3, ShFRV-5)E 10* TCIDs
m' 2 FA SIS W Ael= 3L ol 100%
HALEIRA I, XofollM = HE F 7Y ool &
T AXLEIATE olF AIF el A HIxLEE oA &
EPC cellsell 8531532 wl A g 10 TCIDso
ool wlolezrt ARE#E Ak I 15Y
el 7HEA] Aol= TUTF ARl #gollA
2ol A 30%, FHE wlolg2=¢l SVC ¥

Table 4. Mortality (%) of snakehead fish, Channa arga by artificially infection with the isolated virus and reference virus

Cumulative mortality* (%)

Fishage  Totallength Challenge
Isolates Reference
(dph) (cm) method Control’
ShFRV-3 ShFRV-5 SvC VHSV

15 dph 1+ 03 immersion® 20/40 100 100 30/50 30/30
40 dph 4+ 1 immersion® 0/10 100 ND 0 10/0

immersion® 0 0 0 ND ND
90 dph 2+3

1.p. injection © 0 0 0 0 0

dph, days post hatching ; *, at 28 &= 1°C for 7 days ; *, challenged with only MEM ; *, Immersion with 1 X 10* TCIDso m¢'
virus in rearing water for 3 h ; *, intraperitoneal injection with 1 X 10° TCIDs fish m¢' virus.
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VHSV 7 ol M= 30~40% HAsIE o) o]
& Al 9] HAafo] gl AE sA| A = vle] 2
27F Wi FEA] eIk

olof] Hlate] FZF /ool A= A 9 57t
FAIA HxbE A8 Ao AIE T8 7
A 2191 A Te] Aobd> oAl dlIA = vle]
H2=7F W=7 = sk vk

[

i

2 AFollX = 7HE A ApofellA] 2] g rhab-
dovirus €] of2] 7}A] ulole sk 545 AL
shal ] FAle] i HAbel ] vl elaet
o] AIA & HESIALA}F stk

Aubzio g2 7HEA] FH AL AR T
o] FAH TS FHsl] FSIATI AV 1FH
o7 AE FXATIE WHORE oFoR| AL
ATk AA e o] 7HEEA] A= BS54 s
SHE 7Y W7ERelH, 69 Sl 7PE Bol
AREsiaL gk 317t Akghr] el of2] w4k
= ol glel (#,2000), TRAANAME 31
gl TH Aito] 7Fssith 2 AFollx ARk
S el A= 20037 2004300 b 1o
e 7 o ST FSHAA FE A Al
Ealont dErkE ool | FH7E wiw
15~30 5 =3e ol=2% UAlell ti=F HAlst
o] 11 1 ZAH HUtk 7EEAE e
T 7~10¥e1 B9 &S o S5k o
olE H7| AlEFsl=t (%, 2000), & A-ellA 2
HAF A7l Z27] =]l =W Folu dE ro}
(brine shrimp) & Fsh= Al7]o] F= Y5}
o Y el 90% old Fxtsied 21 d A& T
Asko] E7Fssk 739Utk

A MAHCE 7HEX A FE = rhab-
dovirusi= SHRV ¢} UDRV 2] F ZF7F LA
AL F2 THEA] Aol A7 A A
FAs] Ee)Eota s A9tk (Frerichs et al.,
1986; Wattanavijarn et al., 1986), Z}x]©17] ] ujo]
g2 Aol disiAle BHare o7k ALl gl

Tk ol F vloldae FE] 2 A=
A #A gk zle] & Y=t SHRV o] 735
Lo| B5F 5L el bacilliforme] (Lio-P
et al., 2000), EPC 2} BEF-2 cell linesoll 77732
UelE ZAeozw B yHAqrt (Frerichs et al.,
1989). ool 43} UDRV <] 739 &% 523
Wubee e dgHel wekuereln (Lio-

gl [
Po et al., 2000), FHM &= 72 o]

250l

0% 2

=)

YA Tt
CHSE-214 ¢} EPC cells oA = 7:rAdo] gl A

o F AR ct (Lilley er al., 1994). - 31
2] #2] 8k thabdovirusi= SHRV ¢} UDRV ¢] &
S BIHF O E ERITE S vlelee] §
= A¥HQ] @ wekoZ UDRVE}L fALgh
whA AEZ 77238 EPC cellsollA] 7P =t
CHSE-214 cellsell A ®w.a 7= s 715
’do] A e FHM cellsellx &= 7H77d0] gle
710 2 e} SHRV U UDRV o= e 4 uj
& 54 Tl dAIskA etk
©]7+2] Rhabdovirus& HEskal xdsh] <
sto] thekgk Wo] o]&Fi Sl=dl (OIE,
2001), 53] F3FYA & ©l
vl g2 A 2E ©]8-gF RT-PCR
gk Bl ovlo] 2 T a9
A= a1 Qdk 9A], F3F YA E o)
B AL 2] rhabdovirus ol st 78 3kA)|
SFaL A 7] wisEoll zhzhe] A o
AR S8 o) 2 vt
120l tfgk 7] A (anti-ShFRYV rabbit Ab)
2 SVC, VHSV, HIRRV % THNV =3} kA A1g
= SIS wl, WS o8 YAl HielH X
7F 93tk thE S 2 RT-PCRE o8-8k ol &
28] & 9 3H S AlEsiiTE E ddAE
SHRYV (Johnson ef al., 1999) & n£3l 7] By
t}eksl o} rhabdovirus (Miller et al., 1998;
Stone et al., 2003)2] E-°| primerE ©]|-83}o]
PCRE Al&=dl Hetou dX|sle vl s
ZS gtk ko2 B R vlolgie] &
54 2 B AESH ATE AR A &

ool AAANE & AN = 2 el vlel
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#]2~= SHRV % UDRV k= Th X TR 7H=
=] thabdovirus 2 Az} =w, At 7HE-=2] Ao ¢
Tulola] 2 (Snakehead fry rhabdovirus, ShFRV)
2 ARFslarA} gk

Kasornchandra et al. (1991) ol] wp2 ™ ofF-oll A
2] &= rhabdovirus= U¥bzo® X g,
56°C ool a2, Il 71 (2% NaOH)e|A]
A E=skE W, 2 (pH 3)ellA = vlwlE <t
Aatrhal sick & AFollA Eel gk 7HEE A AF
o] rhabdovirus+ pH 4~pH 7.6 7}x]+= ¥|.%] <+
st dbH pH 33} pH 10914 &= &/do] 3 gl
o] Th= rhabdovirus &} SAFSFA L k7] =}o)
E g 54 Bl o, 5olE vk gk 21 pH
goldellA el 543 EZ/dstE o] nik o]
273 pH o] wi-¢- FA et Holth
olglgl 574> o] mlold Xz Wi =1 B 5
o] nle]# 2 Ao} Foll tigk FQ3 FH e
oA ZIck

o]55 rhabdovirus¢l VHSV, IHNV 2! HRV &
= E-E WA offrollA BEElEe] 4 A=
©] 20C oJsiel Zo=® dHA U, 1 el
SVCV, PFRY, UDRV %! SHRV $} 7k 244
o]5 87 rhabdovirusi= 20°C o)At 7 =24
stk A A Uk (Ahne er al., 1989). 254
o]F<l 7h= el Al Z2]¥ UDRV | 73-9- SHS
cell linesol|A] =2] 7k &% ¥ = 15C ~37
T (52 A= 15C~30C) o1 FHiL vlo]gfx
74 7%= 10" TCIDso m¢" ©]1t} (Lio-Po et al.,
2000). o]¢} Al E Ao = EPC cell
linesol| A 20°C~25CollA] 7F 2 A5ka1, E3]
25°Cell A 2 F2 sle] FHaL wlel 2 FH 7=
eF 107 TCIDso m¢"' o]tk 121} 30°Ce} 32°Coll
A vlelelz 7P A= AR 2 S
sHA] Fole 2o E vehge ] 15ColAeE A
= | oletE vEht S s 2= L7t
ThE 257 rhabdovirus o] HJ3] FAFS & F
AUSATE

VHSV, [HNV 5l SVCV ¢} k- 2] o] 57
thabdovirus 7} X]o] 710l W Ado] =

o] = Zl (Woo et al., 1999) 7 FA}81A] &
ATOlA S 28°Cell A 15 LTl 4045 ¢ 7+
EX] 7o) gl Hojoll= Weldo] w2 v &
7k ol ME Hede]l gl AR veht
age-dependent 3 WA 2 FAtE ok T
T /g0l A HAAIE IIAN AY F5
S 145 714] vle] 27} AR 2= AvkE A
= "Fo] Hol B/ e 7Fsidel U
ZO &2 AY7tE, o] 7HEX] /dofdl] tigk st
AP E8 8 Zlo 2 A7tECE

2 AFolA o] = A= 2003 E 2 2004
of AA yHLzo g WSkl I 21 B
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