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Persistent Infection of Marine Birnavirus and
its Status of Infection in Cells

Sung-Ju Jung' and Myung-Joo Oh
Department of Fish Pathology, Yosu National University, Yosu 550-749, Korea

The objective of the study was to clarify the mechanism of persistent infection of marine birnavirus
(MABY) in various nonpermissive cell lines. It was observed in CHSE-214, RTG-2 and RSBK-2 that the
virus produced at high yield with typical cytopathic effect (CPE). On the contrary, the CPE was not pro-
duced in EPC, FHM and BF-2 cells. However amount of virus protein in both permissive and nonpermis-
sive cell lines detected by ELISA was almost the same. Electron microscopy showed virions in permissive
cells but not in nonpermissive cells. From the results, it is clear that virus protein and RNA were produced
in nonpermissive cells as observed in permissive cells; however, assembly of the virus particles did not

occur in nonpermissive cells.
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3 Fiutol el A (Marine birnavirus, MABV)
T gole HlojgiaAd BeFatol2i 2 (Yellow-
tail Ascites Virus, YAV), dlo]#] AAIH & =nlo]
2~ (Viral Deformilty Virus, VDV)52 E§al=
sjatekalole] HALE o7 wiol o)t
(Nakajima er al., 1993; Sorimachi and Hara, 1985).
T3 MABVE iHE' 4 X-P“Oﬂ/dE B
e AOR Hop &3eo] WY $7 ok
o] SAlste AL *374543’_ g1t} (Rivas et
al., 1993: Chou et al., 1994; Suzuki et al., 1997,
Suzuki et al., 1998).

bl e AojFol{oll st A
A Z) &3 AF =8l o] 2] ~(Infectious Pancreatic
Necrosis Virus, IPNV)7} 2 e 913, &2}
A Esta ol o] AFe ZEEo] Atk &
vloj 2l A= 284 9] double strand RNAE 717
I gor AREL VP2,NS ¥ VP3E &£t
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2 coding 8t3 AT} (Dobos and Roberts, 1993;
Duncan et al., 1987). VP2/NSE & 7P 7S e
£ geno-groupingoll ARE-E T ¢low mlojg| X
of 5ol o] g0l oz AP B
% Ut} (Heppell et al., 1993; Hosono et al.,

1996).
QQuirlo 2 mlo]y v} TE 43 2gs)t
= AF 1 =530 ASEEE #Holzt dojdt

= %}E%Zl Uk, 3 invitro| M= ZhrAd o]

E A ZAA AE ALEH Holrt o
old 7hsAol Utk Jung (1998)8 6&7F2] o
FF 34| CHSE-214 (chinook salmon embryo),
RTG-2 (rainbow trout gonad), RSBK-2 (red
seabream kidney), EPC (epithelial papilloma of
carp), FHM (fathead minnow epithelium) % BF-2
(bluegill fin) o o2 ¢} MABV Y-6 (Kusuda
et al.,, 1993)% 71 A1719H, EPC, FHM % BE-2
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of oM A 4077 Fole CPE (H2H
A &3}, cytopathic effect)7} B R] Ao,
MABV Y-60ll Wi} ZeAdS 7R &5l &
ol dojdtiy BHustch E3 Al 5o
Ao} ulolgj~g VPUNSHHe] 168bpe] 71
gl WHolE Al A3 19719 Wel7t ¢
olt} 7= Fou otvlicatE M= WHol
7k ATk

2 Aol AE MABVO thal ZAde] o

AERIA AHE ALFoZA dojii= wp

olgzel HAMH FEAFY WAUES
S e BHOE TR vl
z4g BAH ZAlse] HZater), o
2 9)5te] MABV Y-68 6%7¢] olFRald
SAIES ZIAA ATk 10t ol f 23
A9 wE, A% 2 WAL AR 2% u}
oleizgAtel FES ATk

ME W

ABIHIOIEIAZ} HE

wfojel 2t Wolfalel MABV Y-68 AHg3H
Aot vlelg s FASMY R 33 F23
o RTG-2Z2 Hjokste, o|RS Alztulolg|iz
Ab2E Gt o/l el CHSE-214, RTG-2,
RSBK-2, EPC,FHM ¥ BF-2A| ¥ = 25cm’e] &
B23E AHESted 20C oA B sty wiA] o
= 10%9) AejoldAH-E A3 1% glutamin &
 EMEM (Eagle's minimum essential medium,
Nissui)& AMS-3tth vlolei o] A= 7+ Al
TE AR R AFE F moizt 0010°]
HEE vlolgiAd g HEFHh EPC,FHM %
BF-2A o QlojM & wiolgl el Uizt
10°TCID/ml ©]3}2 m.oiZ 0012 2& % gl
g THEY AEulole|Avt BEAERA] UL E
Z 7 40A7F Fofl miFEE I mlE MEL
vl okA 2ol HF st At S vlo
H 2l 80C oA HESIAT AdoE= A
10th ) & ARE-3H o, 10T o] upo]# 2484k

N

22 TCIDs'H .2 2383k

SAUBHHO| 28t SHMESO A0
wpolg| 23 gle] WHE FFPAYRE &<l
T} 24 well plateol] A Euj k& cell disk (Sum-
ilon)& g 11 9ol ZAFAZE vjgstdoh Al
¥ 7} monolayer7} ® Fol ufo]H A5 HESY
t}. 40417} F, cell diskE A Z-& 24 well plateo]]
&7 AeEE-g 7isld NEE 13Tt PBS
2 33 MAZI F 5% skim milkk 2 FA|7H
blocking 3ttt 1 % MABV Y-69] njojg]~
Htell tHE FAE 2000 2 3|4 ste] 37°C ol
A gHAIZE ¥REAIZ T o] PBSE A3t
2008) 3]433} fluorescein isothiocyanate (FITC)
conjugated goat anti-rabbit IgG (DaKo)E& 718}
apgeted 37CellA $HAI7E vEEAIZTH PBSE
A E Fof cell diskE glycerol® ABFAE
skt &g #2-2 FLUOPHOT (Nikon)
o= PP} SAHNEZEE AN ENN¥HH
vlolg 2ol ZHAEHA] G2 A EE AHESHATH

ELISARH0)l 2|8t Hl0|2{A8kRe] HEf

vlolg| 23kl e] <FS Z; AlEolA H|w8}7]
93ted ELISAY S AR vlolg| 28 7}
% WA ZRAIA 40417E ol S5t
20 7% A5 A2sel doi WMPelg B
foz Agsidch SAUZEE 22 vl
g ZANINA WS BPHES ALY
t}. ELISA plateol] d-¢19] 4uf SAAEE T
o ITCAM 2417 MEAA FRAAL, T F
5%2] skim milkZ2 30%-7F blockingsled PBSE
338 ARSIk 12} A 2= MABV Y-6 Bjo
S 2YAE AAlste A Ze E71€3 S 50009
8)4sje] AL al0n] WS % PBSE 33 A
etk theoll 2zt wellol] 22} A 24 5000
vl 3]43t peroxidase conjugated goat anti-rabbit
IgG (Dako)E 50 & go] 37CoA 1A]7F ul
o¥Fit), PBSE A3 F, peroxidase ¥Hg-71E
A& 7z} wellol] 100 pfgo] 37°CollA 1087 vt



ARYA Y s opuiLiutol el 2o HERAIHS) FH) i

SAAT IN H 80,82 vb3-& AAAN F,
microtiter reader MPR A4i (Tosoh)Z 492 nmofj A}
FH4EE 343 =8, 13} g2 MABV
Y-62] FQ capsid proteing! VP20l i3t a4
(3 VP2EHADE T3 AES dQck 1 %
A= 2 modified Bradford®d (Read and
Northcote, 1981)2. 8 F3}d, ELISAS] ZH=E
7t ZrFAET | mgde] FEEAE ALl
of Duncan¥ol] 2J3] §-2aF AL Ak

HA30|Eua

ZHAERSY SAYAY] mpolei o] TEAL
FHAGRATF o2 gPRch MABV Y-60 74
H zZ+E v ZE sl Kamovsky IO
2 Z 333l 0.1 M phosphate buffer2 3+A] 7+
ARSI Al&sta] 2% 0sO,2 2417 33134
SRt 11 ¥4I S AERE @3ty o ZA]
greg o ok A&ste EEFWelR
2EoE MPHHAS wEo RAEdH +
dabgo g 23gMEe] AAEr|Fos #F
3Tk

g2

ZHE MIZ0IAS] BlOl A AARF

712w GAH E 2} 10t ] vlo] 2 AR Ak
Table 16 YeStE MABV Y-68& 7+gA17]
40A17F ¥ CHSE-214(Fig. 1, A), RTG-2$}
RSBK-2M X &= A E7} FEA Haty A Xg3)

& Hols CPE7E &5t 1=y EPC,
FHM % BF(Fig. 1, ByolX& Alxgte] AA 7}
oF7F FEEfAE fAdol EHIIE AW
CPET UEIR] &gt o]l M Eo disiMe
Aol FYE MES ZHA3E FHEY
1097F ARE #FY oY CPEE #EAEHXA
a3 g=n

HIO| A8 WS

FFEuH o2 A XY npol| 50| thl
AE A& A7 ZA5AdAEQ] CHSE-214,
RTG-2 2 RSBK-2 A= A2 A 78t &
o]¥Fo] HAEHALH (Fig. 1, C), vlolz X 4]
75 E<] EPC,FHM 2 BFE-20| A& & 3o]
H&A ]t (Fig. 1, D).

vlol2 A8k B

Al 10thA 2] nlo]) 23 YUE ELISAHS 2
Aersle, ZF ZgIM R ol T 1 mge)
FFEAE Tt vl 2k (Fig. 2). §2a A
Z9] A3} MABV Y-6 35192 RSBK-20)| A&
O Ao} vty o] @y FHMS
ThE A 29} W] ste] ghdgko] A Q). CHSE-
214, RTG-2, EPC @ BF-29] Ajolojl= §-2ojz=
UATE 3 F Q. capsid G AR VP2e] ¥4
2ol glo]AME CHSE-2149} RSBK-201A4 =t}
& M} st o] g o|F Aol
ozt ey 1 ¢]9le] RTG-2, EPC,
FHM % BF-29}9] Alololl & #2127} At

Table 1. Cell lines and the virus titers in 10th passage

Cell line Origin Virus titer {pfu/ml)
CHSE-214 Chinook salmon embryo 7.7 % 10
RTG-2 Rainbow trout gonad 74x 10
RSBK-2 Red sea bream kidney 89x 108
EPC Epithelioma of carp X1
FHM Fathead minnow caudal peduncle tissue 33x10°
BF-2 Bluegill fin 1.8 x 10
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Fig. 1. Micrograph of CHSE-214 (A. C, E) and BF-2 (B, D. F) cells. A and B, MABY infected cells (light micrograph); C
and D, MABY infected cells (immunotluorescent micrograph): E and F, Not infected cells (immunofluorescent micro-

graph). Magnification. X 100.

LM ZL 2| Hio|2AUXIS| 2HE F37t Holil AsutolsaygAtE AE

ZEAEY ] Asutolel Azt FFE A EAEA vk ¥IEAAAE] EPC, FHM ¥
Ao #APch (Fig 3). A EL] BFE20IMe 7 Alate] thaf 200 WiH 9] T2l=
CHSE-214, RTG-2 ¥ RSBK-20IA & Alxde] 9] S 20 oi+4 FFPYAE vpojH =Y
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Fig. 2. Detection of virus antigen by ELISA. Antisera used for ELISA are anti-Y-6 virion serum(A) and anti-VP2 serum(B).
ELISA titer was translated to absorbance/ 1 mg protein. Alphabet is statistically different from each other.(p<0.01)

Fig. 3. Electron micrographs of infected cells. A, CHSE-214 cells; B, RTG-2 cells; C, FHM cells; D, BFE-2 cells. Virion was
not observed in C and D.
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MABVE sjitgaofolAs thefgt Fwe
o] =& nlolY AR, o] FE u|FEdld HF
AME B HI QloBg &HF90] Y ulo)
g2t AZE| T At (Rivas et al., 1993: Chou
et al., 1994; Suzuki et al., 1998), Uul& 0 2 n}o)
Y2t MBS 430 ZgstsE 249 11 £33
A 23te 7 &= Wol7) ol invitrod| %
AUE g mel fuzbdc]rt dojdtt
I AzZFE 3L 9t} (Hedrick and Fryer, 1981).
MABVE o] 53 8A 2] CHSE-214, RTG-2 ¥
RSBK-29\ A= ulolg] A8 A7} dojupx|gt
EPC,FHM ¥ BF-20lX & FE7do] dojdn
2 LA Tk (Jung, 1998), T2 AF7A] ¢
AFolMes AT o] Axe] nlo)
gl ach o] AHE=resE ARHA PEE
kA gdtk B drelME Aol gE 6
T AE 3lelxe] MABVS] TEARH]
I FAAEE B AL 9]y
FEZA7ITE WIe RS BFHOE 39
MABV Y-6& o]&3lo) CHSE-214, RTG-2,
RSBK-2, EPC, FHM % BF-29} 6Z59] A X
A 100] AtH-E o] wpolg|Adhgle] Uy -
A3k, vlolg Aqate] #E-E A )

ZHE WA X vlelH g HEHUUY,
CHSE-214, RTG-2 @ RSBK-29l4] CPE7} Ue}
WL wpolei o] AJbe] FlE et ojwe] uf
olgiAdtle MHS FFAAYOE ZAMG
Az, TN E 73 FFo] NEZHo
A BQIEYct 3§ CPE7ZF #asA] ¥gkd
EPC,FHM ¥ BF-2¢] lojA % & o] gz
o, AIXufjollA] ulo]z o] Thi o] Aikx|y
AeE A JYepfdch

7hE ZEAEY ] vlole X s 3Fg vl wa}
7] Sisted At 10t ] wlolsdl-g

ELISAR o & Asts], T | mgde {3
& ¥ 23T MABV Y-69] ulo|ai A3tk
2 RSBK-204 o2 A X9} T3t 3ok
o] B, ¥ FHMoAM= T A xs} vl 73}
of &g¢leko} AU} CHSE-214, RTG-2, EPC 2
BF-2Alololl M= frejabe= gIith 8B 4
FAAMEL A TN 9 vlola A gkdEk
o & ztole ot BZAch g FQ cap-
sid ©efE<l VP2 ARk AEFIATY,
CHSE-214%} RSBK-20l141= t}2 AM¥ 9} vl
ato] ghlgko] B olF 7H] foixkeE glonvt
1 o9 MEE AtojolE FA7E AT
T} Z4AMEQ RTG-29F v 254 EQ0
EPC,FHM % BF-2¢}9] Alojdl& foah7t {1
ou2 vFAAE oM ZAgAlel ut
olg|Aaqixte] M4AFE Hou} VP2E Z5AA
¥ RTG-29} 22 AL FAHT ds AL
ot 4= 9tk RTG-2o) A= A Aabutola) ~e] oF
& BSox By bloly vtk w7t
HAAAES} £ AEGorg tE A ¥
HlEle 52 82 npojgiavt AE o
FEIYT AztE

7}E AdMAEHe] o]y AYRE AR
Ao g #FYPTIY, CHSE-214, RTG-2 2
RSBK-20 4= vio]2AY=}7t #2E QAT
HIZ I E 35/ AAME vlolZagat
£ BFYR] et Takeura eral. (1984) = 9l
E7AA B vlojzi ol tis) v]7gAdel wl$-
2AFZARH L MEE 0|83y, wlo]gi 23
AAAg 2ARIAT JIEFA2} B vlo|HAE
vlolgi Akl A g} ite] HAFe F YAt
oAl Zold uf 2bH g wlolEAYaprt Hof
Zofgith 152 AEFAA B "ol 2E ub
ol A #ite] AFPTAY dAlE 2
F AT, Sot7t dojus BANA F49 2
o] Wit Ao g yasty Yty E AF
AA AREE MABVE M XA wlolgi gt
WA #ake] ZgEo] ujolH YRyt oA
HEZ vREdAEWE vlo]E A Ate)
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Zyo| dojupA] ¥EAL F2 ol Yoy
e oo Aoz s HlelEAYAT B
57 ke Az,

Sorimachi and Hara (1985)= Yol-f21¢] YAV
£ CHSE-214, RTG-2, EPC, FHM % 3o} 4l
2 frefe] EK-1 MEo] HJFde BE A X
Al CPE7} #&=vty Hysty ok 12
B A7da AH-g EPC, FHMo A& CPEZ}
HaER] B AoZ Hol HFAE AL
ANE wtEs= Alold] WIS 7FeAdE A
ZHgit,

o]0 ZHE MABVE BIZFIAA XA
o PuIE Z47Ys) 29 7K
HH7 o), uelgASlate] fddE o=
2 g Fol WAk FEHES dodle
olo] vpolgaZolt SRHAEZY ol §
zo] ZAS T YEA FL B0 FEAE 2
& ZAAE 937 g A7t o B A
o7 Aztdh

-

St
A
29

B 1= Fkwvtdle] 82 (Marine bir-
navirus, MABV)7} o] dio]z] 2ol 7hAle] <F
g ATUolN FERAE dol= wdE
S u3)7] 98 Pt MABVE CHSE-214,
RTG-29} RSBK-2M| oA HE A M2
A& (CPEE Yelid &2 Arte vehl
2"}, EPC, FHM3 BF-24 £ o)X+ CPE7} o}
EREA] ettt ghutol# i abaA ok aVP2s)
A # ELISAYHol <ojdte] UdE ulol2{ ik
Aol & HAT A F AF BFNAM A
HE vlolgxe] e ¢ Ao urh A
A&7 ol Al CHSE-214, RTG-29} RSBK-
2AIZAME o] npoly A7 BEAE
21} EPC, FHM 3} BF2A| Zol| A& #&sR] &
gteth, o)Ate] AZZEE, MABVE EPC, FHM
7} BE2A| 29} 22 Aol ofgh Al 3l
o] M= ulo]HAQYRte] XYL ojFoiXA &

o}, ¥ drte uloly AE AY4kek= CHSE-
214, RTG-2¢} RSBK-24| 8} 712 Az 9] o]
BAthgo] wHHY 9lon o3 HHZ
SFUY FEAAS dovle Aoz A7
.
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