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Establishment and characterization of new cell line derived from
black seabream (Acanthopagrus schlegeli)
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A stable cell line, BSBS (black seabream spleen), was established from the celis in spleen of black
seabream, Acanthopagrus schlegeli, and characterized. Subculture maintained more than 60 passages and
mophologically, BSBS cell was epithelioid cell. The cells grew optimally at 20°C in Leibovitz's L-15 medi-
um supplemented with 10% fetal bovine serum with incubation temperature of 20°C. BSBS cells supported
the growth of marine bimavirus (MABV Y-6), chum salmon reovirus (CSV), spring viremia of carp virus
(SVCV) and hirame rhabdovirus (HIRRV). Thus, the new cell line may be useful for studying wide range
of fish viruses.
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Aol 718%e % Aol FH2Y 1990 o A7) oA FAEE AW Y9 ulo
o) o] F2E HlolHAA AWl st diF B2 o] WS Qio|th oF Hloly
AL sk B97F S7F8taL AthJung and Oh, 2= 479 A7t 2@E FuldAE RE o
1999; Oh et al., 2001; Oh et al., 2002). B3, A|2 o]3} ojFol]l et FaA 27 FYHoigtt
& vl A WS Al BIEY glew  (Lannan er al, 1984). $-2lvUels thekat sk
I Fole 718 dE FIAREE gl FrF FAEHDE olF ojFd) LA vlo)y
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pesvirus, FHV) (lida ef al., 1989; lida et al., 1991),  Ato] &= o]EoA] K213t T34 T &Yo)
A7 Ato] 22 (erythrocytic necrosis virus) B a3t sjitolFolA FAT FNEE 34
(Reno er al., 1978; Smail and Egglestone, 1980)2} & o|Ako|™ (Chi ez al., 1999) vlo] 2] A A A 7
Y g YA S Falol8 2 (erythrocytic inclu- AR (viral nervous necrosis, VNN), ] Akoj2] o]
sion body syndrome) (Holt and Rohovec., 1984)%  g]lZnlo]z{ 28 (red sea bream iridoviral disease,
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e slatol Ry FIAEIE AS ALEHL
91t} (Chi et al., 1999; Iwamoto et al., 2000; Chang
etal., 2001; Lai et al., 2003).
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g F48 2,5, 10, 159 20%2] FBS Fx0lA]
AU, olm) M 20T A wigste £
A3k

v #Hd

HHE A2 oF ulojgxd] e A
< 3%¢] DNAulo|gj29] 8%9] RNAulo|3{ A
of thal ATt (Table 1). FHVE 22|83
AAreE MAEW A AAR o] #E ¥X
€ -80Co A% Ag A=u|qt &e} AME-
319t} Red seabream iridovirus (RSIV)S} ner-
vous necrosis virus (NNV)+ 23] 813 A A}g)
PCRE LS It F -80Co AAs) F
A ol wAzRAH HZ3) g, YEAA
E] 2¥n}lo] 2] 2(lymphocystis disease virus,
LCDV)= Zd 929 FYF-HE wo] -80C
oM A R AR-8IAEh 11 o]9)9) nt
olH iy MM oA wlFE F -80CoNA A

Aard nlolafs wiokd g AT MES
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¥ NNV} RSIVE 25C 7)ol A wokstsd
21 29 o HlejE A 20C widr|elA
HiFatth Aoz 109 o) MEHAaT
(cytopathic effect, CPE)E a3}, tissue cul-
ture infective dose (TCIDs) B O 2 njo)3| A
ZHE7HE FAs A
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5 E23 upgel 2 MEE o 33
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Table 1. Sources of fish viruses used to test the virus susceptibility of BSBS cells

. Abbreviation Soruce

virus (and virus type) (or original reference)”
Flound herpesvirus FHV Fin tissues of flounder
Red sea bream iridovirus RSIV if:zn::i:::y pool
Lymphocystis discase virus LCDV Isolated from flounder in

our laboratory

Viral nervous necrosis virus NNV Brain tissue of flounder
Marine birnavirus MABV Y-6 Kusuda et al. (1993)
Infectious pancreatic necrosis virus IPNV Sp M. Yoshimizu
Chum salmon virus CSv Winton et al. (1981)
Spring viremia of carp SVCV B.J. Hill
Hirame rabdovirus HIRRV CA-9703 Oh & Choi (1998)
Eel virus of Europe X EVEX T. Sano
Infectious heamatopoietic necrosis virus THNV ChAb Yoshimizu et al. (1989)

" If the author of the original reference was also the source, the reference is noted. IPNV Sp, SVCV and EVEX were kindly
provided from M. Yoshimizu, B.J. Hill and T. Sano respectively.
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Fig. 1. Monolayer of cell line derived from black seabream
spleen (BSBS) at passage 50.

Fehd Al E= 200100 10890 25 Avhu) s}
o 603] o] ATl g FABAL JoH, AE
= 7U0lA 109 THHCE 14 ] &E ArhulF
stk o] M X BSBSE WwWsldon e
o A4ud MER FFEHAY (Fig. 1).
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Fig. 2. Chromosome number distribution of the BSBS cells
at passage 47 (n=93 cell).
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Fig. 3. Gimsa-stained metaphase chromosomes of BSBS
cells.

Ao - 447

olof|A] FMe] BxE B O modal chromo-
some == 607 T} (Fig 2, Fig 3).

SA0l| chEt A7

BSBS Al ¥9] 2o mE T2 Fig 40 1}
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2] 25 20ColUTh

FBS kol u& 248 A3 2% H 5%
FroME B F4E BYY 10% )39 F
ToME IFER A4S wWE F48 Bt
(Fig. 5).
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Fig. 4. Influence of incubation temperatures on growth of
BSBS cells.
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Fig. 5. Effect of different concentration of FBS on growth
of BSBS cells.
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Table 2. Comparison of virus susceptibility and virus titers (log10 TCIDs» mL") in BSBS cells

Virus Titer(log TCID«/ml) Incubation temperature
FHV - 20C
RSIV = 25C
LCDV - 20C
NNV - 25'C
MABV Y-6 375 20C
IPNV Sp . 20C
(&Y 35 20C
SVCv 55 20C
HIRRV 55 20C
EVEX - 20C
IHNV 3 20C

# - : No CPE was found.

Fig. 6. The CPE of BSBS cell at subculture 50 to the different fish viruses. BSBS cells were infected with MABV (A),
SVCV (B), HIRRYV (C) and CSV (D).
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&) ek ubutol#] A (marine birnavirus, MABV Y-
6)2 HEI AXNME FF 27 AE F
3t FFHAY, JF 5Y Foll= AR &
371 BAFH AT} (Fig. 6A). Fol 2] FulolH 21
vlo)# A (spring viremia of carp virus, SVCV)E
HE3 AEE 7EEY EEFo] FHE @
Z59lct (Fig. 6B). 29 @Eupojzix
(hirame rhabdovirus, HIRRV)E HE Z7]d Al
E7} 733 S woprt ZF FRdE Al
Fo| g7t FEEHIU (Fig. 6C). Fojutol# =
(chum salmon reovirus, CSV)+= A EZo] A=
f&=o] AANRHEE FAsxh (Fig. 6D).
2 8] tE ulo)#2Ed daHE A4S v
ERA] eF3trt.

@

19623 AL ofF FIAEI ZHOE
B 753 (Wolf and Quimby, 1962), Zo] % 150
ool FIM T FYHUAT (Fryer and
Lannon, 1994a) Atz o g sjaloje] F3hAlE
F= 30 F 08 Bx ZTHChietal., 1999).

A oF FHAZE BhpR molday 2
W3} Aol g AR ADE A wY
2202 AM-etaL JIcKFryer et al., 1990; Fryer
and Lannon, 1994b). 3 F3ti| £+ 5448, &
o, FAgtA 24, T ATl oM T8
3 982 37 QtHBols and Lee, 1982; Bachich
and Borenfreund, 1991).

ojo) YHE A2 BSBS Al 2= FEgHa 2
2 AuA AEolw 2@ o]t 603 o)te] ATl
wlere SR8l JorgE FIMER FHHE
Ro g Holzlth A & 2459 1Lk
A =2l 4879k ztolE EAom 60712
FHAE 717 AE7F Bol AT T3
7t I/ olFe] JAA o b E FA4A
FE JHRE ASe oY FaH RN EiH
3 glen (Tung er al., 1991; Fernandez et al.,
1993; Fernandez-Puentes and Figueras, 1995; Tong

et al., 1998; Chi et al., 1999; Lai et al., 2003) °l+<=
AE7F A e MigEdd Res F33
9] Holg Aoz RS wigshe Aog A
t} (Hsu, 1973).

BSBS M| 2F9] HA F4 2k 20CAeH
ol olutr A& ZuiuiRFE Al Wi g7HA
A 20CoAA wig, FAEN7) WEolHL A
ztgth E3F BSBSAHIEE 10%°)4<] FBS7H
a8 wiAoA WE A4S UERileH A
Fxe| FBSAAME AL ALl o H
fomz ofF F3AEY vikS A Ant
Ho 7 AMEHE 10%9 FBS7E g8 wiAE
AR Aol AEg ASR Al EHA:

upolgi o] AESA B4 A7 g gE
daiME wlolHAE Wit & de FIHE
7 94H 02 "oy T sfate] el Al
2 FEHE/L ALEL vk NNVE o
ikl Fo] Xofell [ Holm 70-90%2] FHAL
g Jeplie ZHe] 4 w2z 1992d
Mori et al.o)] 93] nodavirusZ 75tk NNV
o] "ol 7153 FIAEF A NdE AL
199913 Chi et al.ol] &84 o]» 1 F Iwamoto
et al(2000)¢} Chang et al.(2001), Lai et al. (2001,
2003)0 Sj3f chekgt FsAI R R EAA 11
Hjeko]l 7Hs8l Z ok RSIVEY AS: AHE HA
S} A& Aol ¥ 27k vlole g W)
okt 4= 9l= FIMIEVL Gl WKInoue et al.,
1992), 71 & Lai et al.(2000, 2003)o] 2]&] 10°-
10*° TCID»9] wielgi~g wWigd + e
grouper F21¢] GF 59 Ax7t & Ah
LCDV2] 7% blue gill §-2} 2] LCDV 7} blue gill
£} ¢] BF-29} largemouse bass -2 2] LBF-14]
EoA B HY 2 LHWOIf ef al., 1966) £ 59|
Aol 73] 11 o|F EEHIE gtk 1 F
dx)2] LCDVE uitd 4= Qe ME7F Kasai
and Yoshimizu(2001)ol| 9] By %7 Ytk g
3019} Araln] 7)%e) o) F4E Ao
7)E FHVE o} £e7hsd F3 27t it
(Tlida et al., 1991). ¥ Aol A YT BSBSAHE
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+ RSIV,NNV,LCDV ¢} FHVel| i3] A&
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