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Abstract A cell line，SHK，was derived from the kidney of spored halibut Verasper variegates
． The cell line was subcultured 

more than 40 passages in minimum essential medium(MEM)supplemented with fetal bovine serum fFBS1 and 10 ng ml～basic fi． 

broblast growth factor(bFGF)．Cell morphology from primary culture and subculture was observed continuously by microscopy．The 

SHK cell line consisted predominantly of fibroblast—like cells．The cell line was able to grow between 20℃ and 30℃ with the oDti— 

mum growth at 24℃ and with a reduced growth between l2℃ and 20℃．The growth rate ofthe cells increased as the proportion of 

FBS increased from 1 O％ to 20％ at 28℃ with optimum growth at the concentration of 20％．The doubling time of the ceils was de 

termined to be 44．8 h．Chromosome analysis revealed that 52％ of the SHK cells maintained a norma1 diploid chromosome number 

(2n 46)．The cells were successfully transfected with green fluorescent protein(GFP)reporter plasmids and the expression of GFP 
gene in the cells indicated the possible utility of the cells in gene expression studies

， The cells were jnfected by lymphosystis disease 

virus(LCDV)and found to be susceptible to the virus in cytopathic effect(CPE)observation．The infection was confirmed bv PCR 

and electron mmroscopy experiments，which proved the existence of the vira1 particles iii the cytoplasm of the virus—infeeted cells
．  
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1 IntrOductiOn 

In vitro culture of fish cells provides an important tool 

for studying cellular physiology,molecular biology,func— 

tional genomlcs，toxicology and transgenlc applications 

(Hightower and Renfro，1988；Bejar et a1． 2005；Bahich 
and Borenfreund，1 99 l：Gagn6 and Blaise，2000；Con． 

ception et a1．，2001：Oh et a1．，2001：Tiago and Laiz6． 

2008；Ma et a1．，200l：Pombinho et a1．，2004)．By l994． 

more than l 50 cel1 1ines have been established from 

teleost fishes．while relatively few cell 1ines were devel— 

oped in marine fishes(Fryer and Lannan．1 994)．In recent 
years，for the purpose of identifying fish viruses and re． 

searching functional genes in marine fish species，more 

and more celllines were developed in marine fishes(Chi 

e， ，． 1999；Chen et a1．．2003：Chen et a1．，2004；Chen et 

aL，2007；Ye el aL 2006；Parameswaran et aL 2007a；Pa． 

rameswaran et a1．，2007b；Zhou et a1．．2007)． 

In recent years，spotted halibut Verasper varie~atus is 

becoming a commercially important marine teleost and 

has been widely farmed in China and other Asian coun— 

tries fYamada et a1．．1 995)．However i 一,ntensive aquacul 
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ture of this species has resulted in outbreak of viral dis． 

eases which brought high mortalities．By now．most re． 

searches about spotted halibut have emphasized on 

physiology，pathologic bacterium and breeding of spotted 

halibut( variegatus)(Wada et a1．，2004：Hirazawa et aL． 

2004；Tian et a1．，2008)and 1ittle research has been done 

in the viruses that cause serious diseases in this species． 

Virus isolation and screening are inhibited due to lack of 

suitable host tool of the viruses．Thus．a susceptible cell 

line of spotted halibut is urgently needed for isolation and 

identification of viruses．At the same time，as the spotted 

halibut is a kind of commercially expensive fish jn China． 

the research in vitro with a cell 1ine of the fish will reduce 

the cost distinctly．In the present study a kidney cell line 

from spotted halibut was developed．The e艏ciency of 

transfection and the susceptibility to the flounder lym— 

phosystis disease virus(LCDV)were examined for fur． 

ther application of the cel1 1ine in gene operation and vi． 

rus research． 

2 Materials and Methods 

2．1 Primary Cell Culture and Subculture 

A healthy spored halibut( variegatus)was obtained 

from Haiyang Marine Fish Hatchery(Qingdao，China)． 
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The fish was wiped wim 70％ alcohol and killed by 

over-anaesthetizing with 20％ urethane．The kidnev was 

removed sterilely and washed three times with phos． 

phate．buffer saline(PBS)．The kidney was sterilized with 
70％ alcohol for 5rain and then washed three times with 

PBS．Th e tissue was minced thoroughly with scissors and 

transferred to tissue culture dishes containing 5 mL 0f 

0．25％ trypsin solution r0．25％ trypsin and 0．2％ EDTA in 

PBS)for trypsinization．After 1 5 min．the trypsinized so— 

lution was filtrated and the supernatant containing cells 

was centrifuged at 1000g for 5rain．Th en the cells were 

tran sferred into complete growth medium in 25 cm2 tissue 

culture flasks and incubated at 24℃ in a normal atmos． 

phere incubator．The complete growth medium was M匝M 

supplemented wim 20 mmolL～HEPES pH 7．4．antibiot- 

ics(penicillin，100 U mL～，streptomycin，100 mgmLq)， 

10％-20％ FBS(Gibco)．10ngmL‘‘bFGF and 100mgL 
Phytohemagglutinin． 

纾西en the cells form ed a monolayer．the old mediam 

was removed and the cell sheets were washed with PBS 

twice an d dispersed with 0-25％ trypsin and distributed 

into tw o flasks．Th e primary cells were cultured in the 

complete growth medium  with 20％ FBS．and the sub． 

cultured cells were cultured in complete growth medium 

with 10％ FBS． 

2．2 M orphological Observation 

The CKX3 1 inverted microscope(Olympus Optical 

Co．，Ltd)equipped with phase optics was used to observe 
and photograph living cell cultures every 2-3 d for pri— 

mary cell cultures and subcultures． 

2．3 Cryopreservation and Thawing of Cells 

For cryopreservation，SHK cells were harvested by 

centrifugation and suspended at a density of 1 0。cells ml 

in complete growth medium  with 1 0％ dimethyl sulphox— 

ide and 10％ FBS．The cells were stored at 4℃ for 0．5h 

and then at一70℃ for 4h．followed by storing in 1iquid 

nitrogen．When thawed．the cryogenic vials were dis． 

solved at 40℃ and centrifuged at 1000g for 4min．Th en 

the cells were suspended in MEM and seeded into 25 cm2 

cell culture flasks． 

2．4 Growth of Cells 

For growth studies．SHK cells were seeded into 6．well 

plate at an initial density of 1．5×10 cells per well an d 

incubated at 24℃ for 6 days．Th e cells were trypsinized 

and counted using a haemocytometer every day with the 

method described by W ang and Belosevic 1 994．The ex． 

periment was repeated three times． 

2．5 Effect ofTemperature and FBS on Cells Prolif- 

eration 

To determine the effect of temperature on the prolifera- 

tion of the cells，the SHK cells were inoculated in 25 cm2 

cell culture flasks at an initial density of 1．5~10 cells 

mL～with 20％ FBS in medium an d incubated at 12"C， 

20℃，24℃ and 30℃，respectively．After 2，4 and 6d the 

cells were trypsinized and counted microscopically using 

a haemocytometer．To determine the effect of different 

FBS concentration on cell proliferation．1．5×10 cells 

were inoculated in 6-well plate in medium containing 

2O％ FBS，1O％ FBS or FBS—free media，respectively．Six 

days 1ater．the cells were trypsinized and counted．Each 

experiment was repeated three times．Data were ex． 

pressed as mean 士S．D．．with mean values from the three 

replicate samples． 

2．6 Chromosome Analysis 

For chromosome analysis the SHK cells at passage 25 

were studied．Th e preparation of chromosome was by the 

method ofYe(Ye et a1．，2006)．The cells were inoculated 
in colchicine f0．8IxgmL 1 for 4 h in 25 cm2 culture flask 

and harvested by centrifugation with 1000 g for 5 mil1． 

Single cells were suspended in hypotonic solution of 

0．075mmolL KCl for 30mi n and fixed tw o times in cold 

Camoy’s fixative with 1 5 min each time．Slides were pre． 

pared using the conventional drop．splash technique 

(Freshney．1 994)and then air．dried．Chromosomes were 

stained with 5％ Giemsa for 20 min．Finally．chromo— 

somes were observed and counted mi croscopically．One 

hun dred photographed cells at metaphase were coun ted， 

an d chromosome karyotype was analyzed according to 

the reported method(Levan，1 9641． 

2．7 Cell Tram fection wi th GFP Reporter Gene 

The ability ofthe SHK cells to be transfected was de． 

termined using pEGFP-N1 plasmid(Clontech，Germany)， 

which expresses a green fluorescent protein(GFP)under 

the control of hum an cytomegalovirus(CMV)promoter． 

Th e plasmid DNA was prepared according to the sup． 

plier’s instructions(Qiagen)．Transfection reagent li— 
pofectamine 2000(Invitrogen)was used for plasmid 

transfection．In brief,the ceils were seeded at a density of 

1．5×10 cells per well in 12一well plates individually．After 

monolayer was with 90％ confluence．the cells were 

transfected wim 1 g pEGFP．Nl plasmi d in 6 Ul lipofoc． 

tamine 2000 reagent and incubated at 24℃．Atier 6 h the 

mediunl was changed with normal medium．GPF expres— 

sion in the cells was detected un der a fluorescence mi． 

croscopy(Nikon eclipse，TE2000一U)．Th e green fluores． 

ccnce images were obtained by using a microscopy cam- 

era on the microscope． 

To extract total RNA．the 仃ansfected cells were 

trypsinized and harvested by centrifugation at l 000 g for 

5 min．The cells were mi xed with 1 mL of TRIzol reagent 

(Invitrogen1 and RNA was extracted according to the 
protocol of the manufacturer．In brief,the solution was 

incubated for 5mi n at room temperature．and then 0．2mL 

of chloroform  was added．The sample was vigorously 

shaken for 3min and then centrifuged at 12000g for l5 

min at 4℃．Th en the l A was precipitated f．r0m tl1e 

aqueous phase with isopmpaIlol，washed with 75％ eⅡla． 
nol，and dissolved in 2O InL of TE bufrer f 1 0 mm0lL-1 

Tris．HCl，1 mmolL EDTA，pH 7．5)．The amount of nu． 
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which could be propagated in the SHK cells．The results 

indicate the SHK cells can be employed for isolating and 

identifying LCDV from spotted halibut． 

In conclusion，a new cell line was established from the 

kidnev of spotted halibut．The eell line can be all impor- 

tant tool for studying exogenous gene manipulation，the 

infectious viruses of spotted halibut and in other research 

fields． 
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