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Purpose&
contents

B Development of long—term cell lines from rock bream

B Characterization of developed cell lines in terms of cell morphology, growth,
karyotyping, cryopreservation, susceptibility and transfection efficiency.

B Virus production by using rock bream cell lines for the purposes of inactivated
virus vaccine

B Application of cell lines in the studies of immune—related genes of rock bream

Result

11 primary cultures have been initiated from different tissues of rock bream after
several trials by the means of enzymatic digestion and tissue explants. After 1—year
maintenance, 8 continuous cell lines derived from heart, liver, brain, stomach,
intestine, kidney and testis grow well in Leibovitz’'s L—15 medium supplemented with
10% fetal bovine serum, and have been subcultured for 30—50 times. After
long—term cryopreservation in liquid nitrogen, these cell lines could recover in a
ratio of more than 90% by maintaining morphology and proliferation ability. The viral
susceptibilities of 7 cell lines except for kidney have also been examined towards
different pathogenic fish viruses. Advanced cytopathic effects (CPE) after infection
have been observed in all 7 cell lines for MABV and IPNV, 6 cell lines for RBIV, 3
cell lines for VHSV and 1 cell line for CSV. It is suggested that these rock bream
cell lines have good potentials as a diagnostic tool for isolation and propagation of
fish viruses. To investigate the molecular mechanisms involved in cell death caused
by RBIV infection in rock bream, we characterized the apoptosis in RBIV infected
rock bream heart cell line (RBHT) cells by chromatin condensation, DNA
fragmentation and pro—apoptosis gene expression analysis. The results indicate that
apoptosis induced by RBIV infection might be an essential anti—viral response.
Moreover, the RBHT cell line is proven to be an important tool to study rock bream

iridovirus.

Expected

Contribution

The cell lines obtained from the rock bream tissues can be used to understand the
interactions between rockbream and iridovirus and to develop vaccines against
iridovirus. The cell lines can also be used to study the function of unknown genes,

to study fish immunology as well as fish physiology.

Rockbream Cell lines Vaccines

Immune related genes Virus
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(C)
Atlantic salmon reovireus .
Reovirus EPC, CHSE—214, SHK-1 15
(TSRV)
Herpesvirus salmonis (HS) | Herpesvirus CHSE—-214, RTG—-2 10
Infectious haematopoietic .
o Rhabdovirus CHSE—-214, EPC, FHM, RTG—2 15
nercrosis virus (IHNV)
Infectious pancreatic ) )
o Birnavirus BF—-2, CHSE—-214, EPC, RTG—-2 15
necrosis virus (IPNV)
Infectious salmon anaemia .
. Orthomyxovirus | SHK—1, CHSE—-214 15
virus (ISAV)
Oncorhynchus masou virus .
Herpesvirus CHSE—-214, RTG—-2 10—15
(OMV)
Epizootic haematopoietic ) )
o Iridovirus FHM, BF—-2, RTG-2 15—24
necrosis virus (EHNV)
Viral haemorrhagic ) BF—-2, CHSE—-214, EPC, FHM,
) o Rhabdovirus 15
septicaemia virus (VHSV) RTG-2
Chinook salmon )
. Paramyxovirus | CHSE—214 15-20
paramyxovirus (CSPV)
Chum salmon reovirus )
Reovirus CHSE-214 15
(CSRV)
& 2. o8 FIbeA wlolel s AR AR E = FIAEE

=7H71 & L B A" F3A X
BF-2 % EPC
UK | BE F7

RTG—-2 (back up)

EU VHSV, THNV

BF-2 (& RTG-2)
EPC (®:+ FHM)

CHSE—-214, RTG—-2

OMV
EPC, CHSE—-214, FHM
IHNV
BF—-2, CHSE—214, RTG—-2
IPNV
USA CHSE-214, EPC, FHM,
VHSV
] RTG-2
Rhabdoviruses
EPC
OMV/IPNV
CHSE-214
Canad b e RTG—2, CHSE—214, FHM®l A
anada a— o7 2%% /‘\j_Euj
EHNV BF—-2 &+ FHM
OIE THNV EPC &+ BF-2
OMV CHSE—-214 %=+ RTG-2
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SVCV EPC HE+= FHM

VHSV BF-2 &+ EPC E+ RTG-2
IPNV BF—-2 T+ CHSE-214

[SAV SHK—-1 E+ ASK

m o FIAEE olfel Ws, AERAS, BABA, e, BT, ALt AT, A
= 0]

- v AE Aed AATE A% in viero AW desolsl o), o), BAMFolNA a5
q

MEZE wjgste] G220 prolactin? gonadotropin®] A4kl digh A5+7F s vp JAoh[13—-15].

— Aol AFP(karyotypes) @t AEFHTA Ao S8 ohFst v|H wjotxz], WP FAE FA
dol MEE 3l dMA o+ A (polymorphism) ¥ EolAd, 84 A5 & 5 Jri[16-18].

- 098 HAS BT & A AF FIHAEY in vitro B Aol ol Fol 29 T HAE
S 2E3AE APHEUE in vitro AEA AEFFANA ] SAdo ek wkgo] kAt HEatA Ay
= o o119, 20]

HAdFA 50 g HA7] 20 cm AR 1A =5 HoE AEste] A Fxo KU 17U
2] 2 AFE3}7] Y&l 500 IU/ml %9 penicillin® 500 pg/ml =9
streptomycin® g3k 24 T 350 o} 24X 7+ =X A| At}

B Primary culture

FaAE d E5S oA 16 sk PN H 70% olebEe] 10x3F wol RWS AAIFTh
E5S d%std AFa A%, FAl(head kidney), W%, b oprim], 9%, A=gw], ¥, AAx &
BA4AEHE A AFEAT. AP ZAE ml F 400 U9 penicillin® 400 pg? streptomycin, 2.5

)

Hank’s balanced salt solution (HBSS, Sigma)dl 97+t A< 1 mm*AE9]
A717F H =5 ded bladest SiF-8& 7RIS ol&stel AA AE H FAYAVE E£IE HBSSS
Leibovitz—15(L—15) ®#jA2 ztzt 394 A FHe. dAES g8 1~2 mm’a712 2 %3
2570¢] HAH\S 50 ple FBS(fetal bovine serum)7} Az ¥ 25 ecm®37]¢] AEu|F flask(SPL)el A#
e AYE Fol AR el A E s F ALF flaskE F2olA SAIZE EF WAE H 20%
FBS¢ 100 U/ml penicillin, 100 gg/ml streptomycin®] X% L—15 vix|E A7}t §4F o] &3+
Z2 A AEZE EA7)7] Y8 2R ZZ o 1% collagenase (Sigma)E 2 g]ste] 20 CTollA 2A]7F

ZoF WA AT, WAl AELNE 70 um cell strainerd] TAZII 1000 rpmolA 587 YA

ug? Fungizone©] X3}
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Belalo] AZEE 2l AR AZEE BHAA 25 cm’flaskd 5 x 10°8EY AT} ZIFEHEE
sttt e flasks 24 C w7l Al wigFshy 3dvich A28 wiAZ wAA AT GG et
7}7kel flaskv= Al F-2 2 HAU Ax, Axe T3 JEHE dndoz A BEsIT
MEZF flask BIES 95% A 9 W FAHJNS o wixlE AAS H 0.2 % Ethylene Diamine
Tetra Acetic acid(EDTA)7} E£3d% PBSE B2 wAE A&3tal 0.25 % trypsin solutions 32| 3}¢]
flask vletell 22 AEE "ol wix2 MEE HFHAA MEZL flaske] E538Fa 20% FBS7F
EFE L-15 =5 MEM WiAE FH7hsto] 2xF AdiajFaqich. ﬂg 1099 Auiek sk A AW
iAo 50%E MEE A2 wAste] Fi 1 Foll= AlE AEE ERlste] FBSO vRF 10%% WE
L—15 wiA]ell A ui &3S ct,

B A EAFe] Qo] &x9k FBS7F vA = 9%
"ﬂi"é T2 2%9 FBS sk & &S wow 201 o] AlY wgstdE o] mE MEwsE &
A5t 1.5 x 10%cells/wells =2 M EE 12 well tissue culture plated] 3383 24 CTolA 287+ &
Qb wjFste] AMEZE upete] A Ao FHASIQITE Aol AA A SEE gRlstr] f18l Z2HFe] plate

5 10, 15, 20, 25, 30 CollAl wikatlct. sk 2, 3, 4, 5, 6 vtk welld] F2¥ AEE trypsin® &

Bale & A7t 247 989 FE R 9443 "olxS W hemocytometerE o] &3] mm'Y AEFE =

Aot (Tong et al, 1997)[21]. FBS FXkol w& A& &lst7] &) FBS =% 2, 5, 10, 15, 20

%= HF WiAE H7Este] 24 TolA gt & 25 Ay g2 Yoz AxsE AT A3

285 E A7 59 Arola 3wk A st}

W YsE

|&£402 WG = Ade FIAEY 52 AEXE WerAs AT AU dlE5sis wol=

50% ool MFE7F AEsta kAo r Fd 2 T4 & = Aot Primary culture o] % Alviu]
= 0138312} Freshney(1994)0] 11¢kgE HEW o w}a} ‘@%% Hl %

2o 1 x 10%ells/mlE%E2 recovery medium(Invitrogen)® A AT} -[T/\]?J AEZE 2 ml sterile
s 17

cryovial (Nunc)oll 1 ml® EF38la 4 ColA 247F — 20T A 1A

9 A AL AT I} G AG T WJ5H AEE 37 T F2FFoA w2 H2 5 ARG A

¥E HEo3 10% FBS7F /3 L-15 A =2 FARY. AEE trypan blue® JMA7|LL
]

15 =) 5
hemacytometer2 AXFE FHAHsl] AEES A5

(¢

[ ] z'5‘4‘5‘53(karyotype) w3
Mo AAAE gQlstr] f8 AEE 75 cm2 719 flaskollA 10% FBS7F E3hd L-15 WA & Y
H 3l Slel. 24417 wl<F $ 7]%—9/] HIZ]E 0.1 ml colcemid solution (1 ug/ml, Sigma)”7} 3E3SHE A Hl
A 10ml=Z wAsta 24 TollA 2412F &2t wjFstalth. 1000 rpmol A 523 AAEelete] Axs Rof
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0.5 % KClo] &% hypotonic solution &2 H--FA1A 1087 W2 A]7] 311 methanol:acetic acid (3:1)¢]
galorg TAANRFAY, AAHAZ AEE conventional drop—splash technique(Freshney, 1994) #WlH o w2 &
ol ol st 24]. £Eol=E 5 % Giemsa N2 1083 A F dAvnjFdoz a5 o

2stgit.

=

B GFP reporter 8RS o] &3 AX W & A
5 il FEAzd FAAE AYE 5 A=A 1A pEGFP-N1 plasmid(Clontech) & o] 83}

th AEZE 5 x 10°cells/welld] %2 6 well plated] 2538t 5 A|3x7} vfthe] F a8 4= Qw2 ujoks}

St ek & Lipofectamine™ 2000(Invitrogen)®} electroporations ©]&3ste] AE o] pEGFP-N1<&
AT, 24~72A17k0] AElH dHFHu| AR 2EYF AMVIE FHAHSY AME W AYAS FRA9]
iy =g gelsdnt

4
=w 2HAERNYH ol FIAETL vpolg 2o S HoleA Flsty] 9 ol =ntold X~
(Rockbream iridovirus, RBIV)E H|%E3}e] viral hemorrhagic septicemia virus (VHSV), marine
birnavirus (MABV), infectious pancreatic necrosis virus (IPNV), chum salmon virus (CSV)E A3
AAARG. WA A St 203] o] ARl AlEE 12 well plateo] £FaL HIES 80% €S Ak
7hAl v sttt viAlE A A & vpolel 27t 3 E WA 1 mlE A gk 24 7ke] AU wpo] e 27}
8 AS AABI 10% FBS7E 3 Al L—15 A 2 mlE H7kste] 25 ColA wjdaboich. ik

¥ M Eo| CPE7} Yely+=A #Zetal nlo)gjx o i el Z2 5T = real-time PCR &+ RT-PCREZ

K|

o APAs aof
B EEolM Aol =S olgste] o AlAAAE AAH F 1N F7e] MES primary culturedh3lith
primary cultureE ¢4 ZZAHWH(tissue explant method)d JAE

method) &% ZZA AZE skl 1de] AA73F st AHHo

Mo 4 gl 6 FR
AEFE A 7 A, A

1 (enzymatic  digestion

of

sl = o
,oE, Az, A AFelA dAL 10% FBS7F 2EE Leibovitz's L—15 #]A] oA
30~50H Bk Aiste] gttt 2w oy AEFE AAERAN WEEH F st v
A

2] ] S 3
line):= 20% FBS7F ¥&%d L—15 wjX| oA 30CE YT S §X39S u 714 S IS Bt}
Mt B AAAFEY AFS BAstgon FIAMFEY WEH A4S sYstgnt. o] F4H nlolg A=
ol &3l st Ei5 FIAMxEe] S #91% Ay MABV, IPNV, RBIVIE #A4-AS g9t 4

9l o} VHSV, CSVel| = infection®] F A
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il
B =53 S Z5E primary culture ¥ WHEE A8 S (subculture) S 3 Al EZF(cell line) A

w9 A 3 A, T Y, Axgn], &% HEkeA, Ax, 9, v e AR aAawey
Ho =z sl EFAEE primary culturedtH T W 3~7¢ & A& 3F AR FA N, A gn] &
2, WA, Aa A, vZAEE colonyE FASIAY 2 AHAoRRE o vl F4 7] Az
ATt ofell whal| Ei5 oprtu| A A= Ao RRY FEEo] U METL wjFE ekl FEsle] S E
= As FEEA Fedlal dAaAEY] 2ol wBoled o ® Qs Adskltt

—

ZZA A A (Tissue explant method)S ©] &3 cell line &

M

» A Al EZF(Heart cell line)

MMl ZUluleF2 collagenase w3l H o2 AAISS A vl 14¥0] HAHAssES o

<715 948 AEE S8t (Fig. 1). At 7~1049ntt 1:2 ¥]& 2 wjdaigleh. A%
1= 4

} 3] -5-AFA) 3E (epithelial—like cell) @b A oA E-5-AF Al 3E (fibroblast—like cell) 7} & A] 9l

i
i
[>
Hu
E:_‘
48

Z

m
N
o
b
X~

Al ol vl ol A = *
Aok 159 Al S AXl Foll&= Afrobsl ZFAMA 2 o] B = A Th(Fig. 1).
ine

=
L]
[y
=
1]
: I
d =
§ M
2]
=
g

(A) Foal T Sy T g (B) ==
(A) 4 day-old heart culture isolated using enzymatic disaggregation
(B) Mixture of fibroblast- and epithelial-like cells
(C)Heart cell line with pure fibroblast-like cells

» 7+ Al3E(Liver cell line)

A EFE Z71SFE AfotAl ZfAM 2250 AT A ETE 27| edS w= 10dv) 1:2
&2 Aduldsiadct. Adl 30 o225 AX FAEE7E Fol HA S8 A= 6~7Lvt 1:2
&2 Al g Folvh(Fig. 2).
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Fig. 2 Liver cell line

(A) 4 day-old liver culture isolated using enzymatic dlsaggregatmn
(B) Subcultured liver cells
(C) Liver cell line with confluence

» 2% Al 3ES(kidney cell line)
MAAMNET= M EFTL} vz 27|l A EEH A folM 2 A SRl #EF AT, FAEEE THA
E 9 vl ste] 7dnttt 1:2 v &2 Agul Folth(Fig. 3).

Fig. 3 Kidney cell line

(A) 4 day-old kidney cutture molated using enzymatlc dlsaggtegatkon
(B) Subcultured kidney cells
(C) Kidney cell line with confluence

FA A ZF(Head kidney cell line)

>
FAlOA S 2o el e F2E A FrobEFAME o WAMEFAAE, P52 e

WA AP AEE
o HAEH(Fig. 4B). Al Fol= w2 AJ S FFANES ] SepaTol FAsaL A 2o
Fej7t AFE = AoR Hol Yol AxEo] dAME/GAFTFAMELS & F Ak 1 oA/
ANTFAAE e 529 dAAEY ge S8 g0 = AT Alds 10 o] FFAAEF= AfobAl
EERT o] Folx QAT 1Y} o] AfoAMEES o) ATelA Ead AAH F HO| Z7|wjgEer w
24 EZEdn. Axdds d¥7F #FH a1 AEFue A3 f2g9szon SAEEE A4 dAs
olFA EAE FAAMEFTE FEREA Kl Aw MEVE gtEo] FAEE TheAdS ERlEA Fskt
(Fig. 4)

_15_

IP:14.49.138.138, 2017-11-03 17:23:13



Fig. 4 Head kidney cell line

(A)7 day-okd head k:dney cu}ture isoiated usmg ahc dlsaggregatton
(B) Monocyte-macrophage like cells
(C) Fibroblast-like cells

» = AMXEF(Brain cell line)
27| FA A FE WA EFANA = G FARAERRe] #EE QY 7t 102 B SR A HH o2 Adu] Yol
7} el ek (Fig. 5).

Fig. 5 Brain cell line

(A)6 day—oLd bramculn.ue 1solatedusmg enzymahc dlsaggregatmn
(B) Subcultured brain cells
(C) Brain cell line confluence

2. A28 (Enzymatic digestion method)E ©] &3 cell line ¥

» A=2jn] A¥EF(Fin cell line)

Fig. 65 ¥y 2o 2d 5 Ax=efv] 24400 Alxse] s ok S48 s AT =+
Aot Ao Fohaa vyl 7hS AR AlEs Ao EfARAIES G FAA R ?/‘é of At
ey B2 e Al e AXEA AfotERARETO] F24 B AFET v AEFos g A
= AESE Avs 1074 SAEE7E vfg- wetor 4~5dvttt 1:3 vjE&= Althul] &= 3 T:‘r Ads of
200] thests ) FAAEF; Bl AEE] BRI SRV v fAaEfloy A ow A%

3 ATz 5% ET(Fig. 6).
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Fig. 6 Fin cell line

(A) 4 day-old ﬁn explant with cells outgrowmg i
(B) Sub-cultured fin cells
(C) Fin cell line with confluence

» 2% AEF(Intestine cell line)
o FetA] 4 SRE AP HANA AEZEo] HElFo] Yo} FAEen w2 ZHAdE 49
= 1:29] v]&= 5~7dvit Adie) st

mlo

(A) 6 day-old mtestme explant with cells outgowmg
(B) Subcultured intestine cells
(C) Intestine cell line with confluence

» =3} A A EF(Pituitary gland cell line)
2FMEF} v 2ok Al HakgrAl A 2 49 $HE A AANA AEE B2 ARSI o wmE
Al FA8A T HAEZFe 7R AR e] FEl= AT AR

o} FAFSEATE 271l Wi 5dvit 1:39
ket Altgs 200] AUAA AEFS] AdGe] o)l Ha A 1~2Y F FH5EZ A
AR O RE HI A AEe AEFEA LY JhsAdo] stk e th(Fig. 8).

Q‘L
32
02
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Fig. 8 Pituitary gland cell line

(A) 6 day-old pmntazy g}and explant with ceDs outgrowing
(B) Subcultured pituitary cells
(C) Pituitary gland cell line with confluence

Z A A HFEESo] wWEA FHaso
o7 "o Arw =239k A

4dvteh At Ak 1
ATH(Fig. 9).

3]
NS, olE AL 2FE Fehad v wA
AAEFE AfobA st Fe7t AL en A 15747

G FH&Eo gasuA 7 Fe Aduere 72ve L2e] &R 44

o ofj

o)

Fig. 9 Testis cell line

ey ;
(A) 6 day-old testts exp!ant thh cells outgmwmg
(B) Subcultured testis cells
(C) Testis cell line with confluence

» % Al 3EF(Stomach cell line)

AGAEE 2ol 64578 AF=HddoAN Lo ey At ol Axs GdAESE o

o]
F77HA 1098 =7 Stk SvsARE AFAEFE Aot Ee fAE FuE wWurt SdaaE
715 4S5 Aer S8t 2 FEE 439 AV RARIER viE Y SIFAIZEFE 40H o Al et
o= wEA FAstgen 5dnit) 1:3 ¥E2 AuSE 4= AJTH(Fig. 10).
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Fig. 10 Stomach cell line

(A) 6 day old stomach explant with cells outgmwmg il
(B) Subcultured stomach cells
(C) Stomach cell line with confluence

» H]4 Al EZF(Spleen cell line)
FAMEFAD wgd v AEE F2E @%O]"‘ﬂ_%gr -2 thA A, RERER Ao @ o
of ATk vge] Ao E AR E A

A9 20% FBS7F &5 L—-15 wjA]o|A 4

Ad AZzE2 AP AH(Fig. 11)

49
msl jﬁf
o
rr

Fig. 11 Spleen cell line

(A) 6 day old spleen explant with cells outgrowmg (B) Macrophage—h"ke cells
(C) Fibroblast-like cells (D) Monocyte-macrophage like cells

3. AEF YesrEy s
Fig. 129 AFAEZF(Heart cell line)A 5 AlG7F o2 Z42te] AEXFE0] Werkadt & &3S o
90% o]e] AETHE Hon Zgtad vgS 715 gs ARZ A7 1Yo 2 FH At 54

=

zo) Feish FAFEe YEREI] A3 th2A Reh(Fig. 12).
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Fig. 12 The viability of recovered Heart cell line after 3 month cryopreservation in liquid nitrogen.
Less than 10% of cells were dead and stained by trypan blue

- L]
Wt
-]
e = I
24 do

4 92 AU F A AE, B 2L S AXF AF

W% mad Z7te] e AEFEE SEstel 30-508e) v AmuS F PP or FAse AEFE 2
Huokth & 11708 AT (A, 2 A, A, W, A=en), 23, Hake A, Ao, 91, v el |
] A A

A7A BE, B B SAee AT 6719 AEF(AAE, 3L, A

F 9g%o] %59 AAMEZF(Heart cell line, RBHT)E vl %9} FBS 3heF x71o) uw}

Fig. 13 Growth response of the Heart cell line at the 30™ passage to selected temperatures (A) and
different concentrations of fetal bovine serum (FBS) (B)

10

1
(A) B)

Q 9

8 8
g, 2 5
g g’
= =
? e —-—15°C B —FBS 5%
-l -=-20°C % ) =FBS 10%
5 4 —25°C 5 4 —FBS 15%
= 3 —30°C = 3 —FBS 20%
] <

2 2

1 ]

(4] ]

0 3 6 9 12 15 I8 0 3 [ :] 12 15 18
Days Days

3 3
A AEZ Ao g 25TColA FBS &3S 5014 20002 F7189 S wl AlEe T4 Eo] F71ek)h
2ly FBS7F 10% o]’ wiAlel H7ke B9 A& 2 At ¥

FBS7} 20% %= wiAel H7MEAS v HA o A4S HAFAoH Y421 RBHT A= 10%
FBS®] viA]& AH&st3itt.
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(o]

EE FSAIX Y B4
1% 14% cell passage 60¥ Z359 heart cell line& AF&3lo] chromosomes 4]

] &
T7F 437058 500 %E k3 429 chromosomes ¥z 4= gl T},

e
iy,
&
fr
jults
1=
__);1_:“
Lo

Fig. 14 Chromosome analysis of the rock bream heart cells at passage 60. The results of
chromosome counts of 50 metaphase plates from rock bream heart cells at passage 60
revealed that the chromosome numbers varied from 43 to 50, with a mode of 48.

EF FSHATY o Frtold 2] B A test

7.
5 iridovirus9} thekdE o] Fulolel s~ (VHSV, MABV, IPNV, CSV)E ol&3le] /N3t E5 F31A
infection?] A #AS &ttt FHAELE 12—well plated] F 80-90%8 % DX} HA 7+ &
A& AASEI vhol# 2 1 mlE AR&Ste] HFEATh 2 ARkl FAVIZE § npole s wiFNE A AL
10% FBS7F %3¢ 2 ml L—15 #iAIE H7bepivh. 25CollA wjkatds CPEE i &3t
o] =M & real-time PCR W RT—PCRS o] &3te] #=algith 28 15 ulole] 2o t)st Fsp4xe] 7+
T4 test Z¥EA MABV, IPNVE HEe Ao 3duUldl CPEE & 4 dom, RBIVE HEd Al

Eo| A= testis cell lines A2Jd YA cell lineoll X HE F 2 tho] tjFie] A Eo|A CPEE &3

=

T Ytk VHSVE #E3k brain, fin, testis cell lineol A HE 49 & celld] W3S #FS 5 ).
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(D)

Control MABV IPNVY

RBIV VHSV Csyv
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(G)

Control MABV IPNV

Fig. 15 Viral susceptibilities of rock bream heart (A), liver (B), stomach (C), intestine (D), brain (E),
fin (F) and testis (G) cell lines. CPE is indicated by arrows.

8. &% heart cell lineS ©]-83F DNA transfection efficiency &<l

=% heart cell line2 ©]&3}o] DNA transfection efficienceE &-<135}3 T}, pEGFP—Nl vectorE lipofectami
me 20003} electroporation WS AF&3}9] transfectionA]# transfection &8 3F2l 3+ Z 3} lipofectamin
e 20003 electroporation HH el A9 Z+zF 60, 80% ¢ transfection &< Feld 4 it (29 16).

Fig. 16 Expression of GFP gene in RBHT cells (A) control, (B) electroporation and (C) lipofectamine
2000 mediated
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* A AFER 9 HUEERRQEH | dzbek A itnge] g ¥ T iofe] e Jo =
= O 2~
= Ve
5 % 9= (%) l 2
w9 st 2Z (K=,
opb7im], A&, zH MlA, AT Z2AAHATH (A, T, A, T2, w3 gAY
A9, w, AL F)elA AlE 100 v A2, kA, A, A, v oR Aste] kst =
E o] primary cell cultureZ EA¥EZE primary cultures}t$l 5.
3y
7t vE ww AEXTES YRy § odssils W 90% ©
Primary culture ©]% A1*HE A 100 qe] AETEE BHow Egad vygs s 98 HJE=E
¥5e dER AFsA o) ABVAA 15 d0] 22T BEALY el F4Ee
Y rES7] A =22 Lok
YesRdd MEE o8 W ds F 1109 &5 AEFAEA, 3 A%, T2, o, A=), &
I WS T E Agugs 100 F, WA, da, 9, ) FAA dATA Ao w F
¥ % A AE B 9 Aol AEFR 6710 AEF(AR, 2k ¥, Al Az, 9
FA3E AEF 24 He A4a9 8.
ARE ALY A gle] = AZAET(RBAT cell line)i= 20% FBS7F g% L-15
e a Ty 100 |[HIAelA 30CE WYeEEs FAEIS o M 2L
94' FBS7]' U]X]T: Oc:}bg: T':/El /\_]Z]_:ﬂ/\_]vg_ io:]__o‘
O o1 = V2 =1
Nde Z5 T3] Fejot 5 TsAEe Y-S BAeglen Wesxde 20% FBS,
dgol 54 % Berd Oy 100 |10% DMSOE 7k L-15w1A AR&aials of 7 F&
4 A3NE A
sk FEAE (74, 9, 2% , A=gm), A 3}
e EE FHAE vl PR A (G A e L e, B
) ) 100 virus (RBIV, VHSV, MABV, IPNV, CSV)9 ZFAS &lst
Zof gt 74 gkl
2
N ) Ex0 heart cell line& WA 2=  lipofectamined}
JNEEsE F3HA| R transfection - _ _
= _ 100 |electroporationg ©]€3}e] transfection &&S FQ13d ZAz}
efficiency &<l
lipofectamine 2000°] 2F 80%, electroporation®] 2 60% S
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7. FRATAYA EY AT A

)

T Al AR =AY E7|AFst
Ws /55 /7] padlay | am | EAIE S
5557t /58 5Y | (SCIoH)
Genomic  characterization, expression FISH &
1 analy51§, and antimicrobial function of a PES e w414 2} SHELLFISH 9013.11.01 SCl
glyrichin homologue from rock bream, IMMUNOLO
Oblegnathus fasciatus GY
2 yyyy.mm.dd
3 yyyy.mm.dd
4 yyyy.mm.dd
5 yyyy.mm.dd
¥ U AT7AALS F Ad7717 T 2RO &4 23HE dixd dFEH =T, 53 5)S 53 oUl= 71A
2579 AT AN R A %" 7S 74
% Q3 =R S W s AR, BARA, FelAlA 5 defstel 7))
¥ 53] 55 a7 0 B31E 55 UMES =2 VAN, gistE, e, dE 5
% SOl g S5 SREREY Sab o] S8 /14T Bast Qi AL A4
#4719 GEA =T L 53 536 gld NEL AL L UE AT 9H) o] weh aokre A4
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% A A4 A QgE BE G FAL 9A
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9. A+ A3

¥ Q7= 1A A oA 2" (http://marunrf.go.kr)ol| =7, 53] 5o AYE JHg & k=
Az opentol R BolAY FAAY] 5 ARG AR
- A5 Ay aaE viyd Fx
— Ay Alnjo 245 0 2 Avjakeial sl 3 Qri(5% 2R E= Vel AR AlE AEE 28 1)
- BE dAFAYE AFMAY o] Fol o]Foj ARt AA
— =82 acknowledgementol] AFH Y} HAHZ I} 71A]E AAEE o1
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Antimicrobial peptides are important innate effector molecules, playing a vital role in antimicrobial
immunity in all species. Glyrichin is a transmembrane protein and an antibacterial peptide, exerting its
functions against a wide range of pathogenic bacteria. In this study, cDNA and a BAC clone harboring
the glyrichin gene were identified from rock bream and characterized. Genomic characterization showed
that the OfGlyrichin gene exhibited a 3 exone2 intron structure. OfGlyrichin is a 79—amino—acid
protein with a transmembrane domain at 22GFMMGFAVGMAAGAMFGTFEFSCLR44. Pairwise and multiple
sequence alignments showed high identity and conservation with mammalian orthologues. Phylogenetic
analysis showed a close relationship with fish species. Higher levels of OfGlyrichin transcripts were
detected in the liver from healthy rock bream which were induced by immunogens like
lipopolysaccharide, poly I:C, rock bream irido virus, Edwardsiella tarda and Streptococcus iniae. The
synthetic peptide (pOf19) showed antibacterial activity against Escherichia coli, E. tarda, and S. iniae.
Analysis of the bacterial morphological features after pOfl19 peptide treatment showed breakage of the
cell membrane, affirming that antibacterial function is accomplished through membrane lysis. The pOf19
peptide also showed antiviral activity against RBIV infection. The high conservation of the genomic
structure and protein, together with the antimicrobial roles of OfGlyrichin, provide evidence for the

evolutionary existence of this protein playing a vital role in innate immune defense in rock bream.
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