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KEUWRTZIEEERMMANELRERE

KAaE, Eh®, f¥B, DEE, FHEK
(B PRV OB 1 7K1 8 5 R R AR, U 530021)

WE: IRBEAE —ZRARNERTERERANZFAESANE, AHENRE
Z At B P 4 4 B vk 40 i, R I EBJR & (Epstein-Barr virus, EBV) & %, 2 ¥ 5%
B T AR LT REZFFEERAMA, A HHATTEBVERELE ®. B HENE.
SR EEVE AR . BUBMIRE . RAEASMURS T ENFE T, HREXY, EBVEES
ARZEaE Mt AR R, Z30RBEER, ZEM AT EFRITHEAR
A ZHARAZAREAALTH, AARWAERREMAKEHE, XA AHAWHE % 450
HA;, wHEEUHEEETALRLWESAl, MTE5Hlal 2z R F 0%, HZ4K
AAEAHENE, WHARKANARZAMERS . BAMNERKIA, ZH90 R EF445%
ok, EHAA AR K2 n=2 x=44=4 sm+17 st+1 t. PCRA N % 3, % %M & 7% £ CD33%n
CD205H # kAR, R UM Z B E R MMM AR Z 4, 2 18S rRNA: N ¥ 1% 40 it % K #
REZfaEEl. XKENREZFAERARACHRIESL, ZAWEANARXE

Fa s EHSPTO- R w i Em kPR, URFFEMFREHANFRET TE,
K RFF AL, Emaln; kAL, MR

FESES:S917.4

55 2L B i AR G BE AL AR AL, A
Kt BA & R INN R R G, HAERRPEE
B7 A D A ) A A O T A HE R e MR Y e
Frh, BEWEMMEPURME LR, EAERR
98 SN I T L AKON, A B, O ELAE SR R i AN
AT T AR A B B A L G R E P, fa Ry
F 5 240 7 W 1 PR SPT R  ,  A a  AR
bna 1 S R e a o 1 = 0 (O ) RN & 1 B O v R |
HABR AT 7 BRI 2 A7 TEHEs Y
RPN, DU AR i XAk AR A Y 22 W
ZREOCT , BN MR T A 1 &
I A S A ) B — B Bl 2k

PR T 1 (HSPY 2 — 4N B A, /v T4l
JHL R 2 2T Z2 ol A i R B R R AT, OF
VE R 5B RGN R Y, o R B,
HSP70F#L )i -HSP705 & W # v] LI i Jé % & 4

Wi HHEA: 2017-04-18  {&EIHHA: 2017-08-04

XRkARERS: A

i1 (Oreochromis niloticus) itk B 21 L A1 10 40 A 119
WagE, W NG OR B A0 M AT R R RE RN O HY RE
71, HHSP70E ] L) B4 J50 5 g5 i B0k K
5 BR ¥ (Streptococcus iniae) B RIERIVEH ,
TEHSP70MI PR BY T, JE % & HE fa 4% BR 15 (Strepto-
coccus)HSPT0-JRE B IR1H T 29 77% 1 55 fa 5 O 4
AR B R R A T AL A, X
B AR T o B R R I B RRE A AR IR
e S %R E VR R .

H EEQJU\Q‘Z\@(Carassius auratus)ﬁﬁ B
FrREE ST EEAN I R OISR, B8 (Cyprinus carpio)”™,
B %8 (Labeo niloticus)"'" . WL (Oncorhynchus
mykiss)!''VAE Z2 Bl A0 25 1Y) BN A I R L 5 IS BT
IR Z HEAT T A SD G 5 T RE T8 AR A0 A W
EAPE . A I ANOSE A FE P R B
VR | ER N N U N ) B - R (E DI

BHMTE: ExERB 4 (31372553); 00 B RBHE I 4 (2015GXNSFAA139068); | 16 BHF 1 i 3 o fn N A4 751 5 5 Sz 0

& H W IH (16-380-38)
BIEEE: P Utbk, E-mail: 541365548@qq.com
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L5 240 A 5 35 1k B AR DG BF SR AT AR B/, LR
REARAST HA o — d B E M e R e AR AR R R 1
Je % B M E AR, 4540 O s s
AR, T, AMRES B P
A 10 15 s g 40 B A L Ak L, R FHEBY ¥ (Ep-
stein-Barr virus, EBV)/E& Y% F W40 M, 38 52 i 326 o
v B AN T, R e L IRAM A
i for RIS PR R B O3 BT B St s LR T 4
M E, AT REE SR B Ih BE b0 B9k A
e FTAmE AR, NS P kM
P8 R H g% Kk BR A I B TR D 58 B9 Al

1 MBSk
1.1 SCIG#t R
LI & B BARmB A EER P

MT VP AEARMY, RFTEN(99.6£54) g,
T-28~30 °C/K it N 7E200 LKA T %, Hfk
1750%,

EZKA L-15K: 32 3% . Jif 4 i .
HBSSIA H 52 [E Gibco N H] 5 il . &8 R 5%
F WP A Hyclone/ A Fl s A%l . MS-222, &
W i e ([ 92 18 Sigma/d 7] 5 BOKANZE I A
FlukaZs /) ; 6%l & . BglIN VG A K
EREEYWTHEAMKRAE; QlAamp DNA mini
Kitl#J H Qiagen’A &) ; SYBR Green Master MixJl) H
TOYOBOX w, HAhia 5] hy [ 7= 4 Mr ki
1.2 F%

JERE B tm 6y o B 3E R BARINIE S
% FRARSEDI I ik AT e B A A1 ks g A
MU B R 5% . SRS M Se i S 3 R e %, 1
WHE G250 uL, A2 dES—; HEE
PBSZZ v 75 W vp U I, UCAE W 45 mL
BT, 1400 r/min, 4 °CE.010 min, JUHE
HBSSZZ i i &, 1400 r/min. 4 °CE.0>10 min
VEW 1K ; A E S T2 mL HBSSZE vk,
A9 mLK I =28 /KAEFH20 s Z42r 4n s, Sz Bpin
A1 mL 10xHBSSZZ M##k , 1400 r/min, 4 °CES
> 10 min, HBSSZE iAW Pk 21k, )5 HL-
ISKE Rk BN, Mg e, THHE A
B, B YO LS AR A . A AMTT O i %)
JIT 53 B 15 5% 0 20 B R AT AR S BG A . AN
HAL S 4 s = oofL b, & FL100 pL4H %
W, 295000 4H, SRIE KRR SR AT

30 min, [ EEFLINA10 uL CCK-8IAF T, 85 72
R FRFE NI T 1~4 h, FEGEHR U 2 7£450 nm
A 1 B

EBV 4 & Bk AL E "4 4m it & 49 3 52 F*
FHL15EE 7 H+10%J15 48 ML +1%30$1 (100 U/mLT
B2 . 100 U/mLEE 5 R AT BISSY ML 19 15 77,
BREBERWERE, FIENERREERR S
A BRI T4 °C. 4000 r/min £>30 min,
A PR — KW .08, 4°C. 12000 /min
B0 120 min, FF BV, IIAS mLr 6% 57 W
WFTEE, 4°C. 3000 r/ming5.0>20 min, # b7
WHH0.22 pm— W 8 45 2 U815 B EBV Ik 46
W e % W Ak w4 i A K 2 60%1m FLUS T
HBYLEBY, HIGKAIMEE T4 °C242h, A5 M
BN A 1x10°EBV, 28 °CHEF 10 h, HHH
i 55 R, L3R, BIRIEIRE2 do B JE Pk
ARZS P BA TR AN M T 28 CCRP B 15 9%, 24 he
e — K 10% FBS-L1S5E & K5 32, FRAnfiwil & B
IK90% 4% B3 £L.2 mLA%Fh T 241 240 I 35 73 A 4%
RHE SR, 3 dEU—k, ESE R FR301E,
FER R N SR & b, FHIMTT 5% or
A KA A e B B AE fa B 20 i 3E 4T 1A S 3
B I

KANE A MEBVE L ST KiaElk
FRAS)EY E 40 i 42 BCRNA, 2K F DNase 140 #
PIBR &I K4 DNA, PrimeScript™ IT 1st Strand
cDNA Synthesis Kit/z 7 5 JcDNA, Jf R H
LMP1-F: 5'-GGTCTACTCCTACTGATGAT-
3", LMPI-R: 5'-GGGTCTGCCCTCGTTGG-
3'HEATLMP UL R 0 P 5 B 3, W34 R
Bt K/ H410bp; KJHEBV-F: 5-CTTAGAATG-
GTGGCCGGGCTGTAAAAT-3', EFV-R: 5'-
ATCCAGTACGTC TTTGTGGAGCCCAAG-
3'#E4TEBV BALFSHE HI &4 751 I PCRY ™4, Tl
WY He R Bt K/ 229 bp, IR KRR R SS °C,
T 45 I 1 %o B AR U e H Dk A i B 55

EBV LMP1K B %4 Fo £ K55 X7k A
1k B W 20 2 5 R0 65 A i 3 il 4 IR PR 4]
DNA, % Southern blot)5 A M EBVLMP1 X
N o B i i IF A B & S b il R AT 51 9
LMP1-F: 5'-TTTATCTTCAGAAGAGACCT-
TCTCTGT-3', LMP1-R: 5'-GTTGGAGT-
TAGAGTCAGATTCATGG-3", X W40 iy
DNA#FTPCRY 14 3515 F Bt K/INA 607 bp iy icd
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PREF, R FH BgITUG} I 240 Jifd 55 X ZH DN AR 17 5
WYY, SR J5 FFH 0.9% 0 B g Wik e 40 VALK i
W5 2B R T W EN R R R, R FE42 °C
HACIE B, 20xSSCIH M VENRESIK , I3 7E I % 1Y
6T, —70 °CALIE B3 d.

FH A R FERATRAIE IR, R
FHNorthern blotJ7 4 Ill H FRRNA ., EBV LMP1H
ActinEREENFH L1, BEHKE /39221 bp
199 bp, K H1.2%H B /MOPSKE 4 BiRNA, 120V

AL H165 °CA 28 it 5 2xSSCLE th il
/0.2% SDSHE65 °C 15 minZ& 4 F e 2~31K ; )5
VML R 2 MBI, AR BE R 10 he
KA E 4 el T B A LR H 7k
A AL AR L B 57 RO, 7E2.5%)% R W
] E s 4 0.1 mol/L - HY i R £ 28 wh ik
(pH 7.4 B3, FH1% OsO KB AL T2 h, T
K540 M 7K (10%~100%, 454515 min), 25 T4
2405, YEA4E S, TETESCAN VEGA 3314

K3 h, AT RAERMBIEEE, KBRS BT RMBP R, B ENS.0kV,

#1 kEWRE FIEE ERYINorthern bloti U AR EHE R

Tab.1 Northern blot probe information for immortalized O. niloticus macrophages

RE AR WEPF(5'—3") REF R/ op

probe name probe sequence(5'—3") probe size
GAGGGAGTCATCGTGGTGGTGTTCATCACTGTGTCGTTGTCCATGGTAATACATCCAGATTAAAATCG

IMP1 5  CCAGAAACAGGAGGAGCCAAAGGAGATCAACCAATAGAGTCCACCAGTTTTGTTGTAGATAGAGAGC

Bkt AATAATGAGCAGGATGAGGTCTAGGAAGAAGGCTAGGAAGAAGGCCAAAAGCTGCCAGATGGTGGC 221
ACCAAGTCGCCAGAGCATCT

_ AAGAGAGGTATCCTGACCCTCAAATACCCCATTGAGCACGGTATTGTGACCAACTGGGATGACATGGA
Actin GAAGATCTGGCATCACACCTTCTACAATGAGCTCCGTGTTGCCCCTGAGGAGCACCCTGTCGTGCTCA 199
AT CTGAGGCTCCCCTGAATCCCAAAGCCAACAGAGAGAAGATGACACAGATCATGTTCGAGACCT
S A Bl 7E T 04 K m) K HITRAPEEAG M oy ke 240 L 559 5 H T g AR A B (1< 10> 4 i), A

KIBG &M, 10 uL PCRIE VAR R . 40 i 247
w2 pL, 10xTRAP buffer 2 pL, dNTPs (2.5 mmol/
L)4 L, TS primer (10 mmol/L) 1 puL, 1E& %5
J&, 30 °CK %30 min, 94 °CKi%10 min. F
RT-PCRAE I s A g % 14, H RS 1 9007 91 53
WA 5'-ATTCCTTCGGACAGCGTAA-3',
5'-GAGGACTTACTCTTACACTTCGCTCACC-3’,
20 L WK & 615 . SYBR Green Master Mix 5 pL,
ACX primer (10 mmol/L) 1 pL, KRN {EA W10 pL.,
IBAILLG, 94°C 10 min; 94°C30s. 60°C 90 s,
40MEFR, 60 °C 90 stEEfE S,

KA B g R 64 AL B o AT TCwE 41
THOGK AL E REARAE, A & 20% 06 4 13 A1
PHAIG IR, 28 °CHiFR4 d, JBIKANZ B 2=
LR BE }0.08 pg/mL, AkLEREFE2 h, FH75 mmol/L
KCHE 5 Ab BEAH 30 min, 2R [ & W (F B < oK
BEER=3 « 1)IEVE4, il LY (o fk b 109 53 2440 1Y
Yo YRyl I R YL 4.0.5 hiS 7E i
TUEEIE A, R Karyo 3.08K 4 1E 17 Y (4 A 43
KRR W

KA B om0 B SR MR A Bomk 7k
AR B B AR B AN i R SR EXEON, kA
Mo AL B EE AN, F1100 pL PBSZE #h i
B 5 T 5 JC M R AR B (nude mouse)EFH LT,

http://www.scxuebao.cn

HeLaZil gk B4 X R, LAPBSZE i 8 0 23 1A %t
B T I 5 3~4 8 WS R 17 1 o

KA B P fm e 6 4 T 2 $i& Gen-
Bank "' f-actin518S rRNAIE K 751, K H Primer
Premier 5.0 312X 5191 (32), S FEHEME
BB AECD33 . CD205. GATA3EHR¢ S 514
U B A TAEY TRE(EERERA RS
B XTIk AR 4K B 4 M B BORNA 28 5% 5t
PCRY" 14 F 1% g WH e IS A KA U IS, 973 A
BOk S B ()R S A BRA T, RJE R
FAMAFFTTE 2L & 45 (http://www.ebi.ac.uk/Tools/
msa/mafft/ )+ 7 51 5 5 51 e X oA, B e
T L FR 1) 8 RS I

g1t 4 AT B ULV 3 + b 1 22
(meantSD)FK /R, 2 B[] ) LK H One-way
ANOVAFIpost hocki %, P<0.058% A\ N HA G it
=598

2 4

21 EiREREMMEN S B RIEIMNETE

WG Ay B A e 2224 . 48F172 hiE 5,
MpE L, KA —, §53:48~96 hid &
L, I R ADIRAS, AT IR S B


http://www.ebi.ac.uk/Tools/msa/mafft/
http://www.ebi.ac.uk/Tools/msa/mafft/
http://www.ebi.ac.uk/Tools/msa/mafft/
http://www.ebi.ac.uk/Tools/msa/mafft/
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*2 RETFEERAMITFLEESIMER

Tab.2 Primer information for molecular identification of O. niloticus macrophages

ElEvER S F1(5'—3") 73 R BEK /M op Bk E/PC GenBank*5
primer sequence (5'—3") product annealing GenBank No.
p-actin_F GCAAGCAGGAGTACGATGAGT 115 55 XM_003455949
p-actin_R CAGTTGTTTGGGTTTGTAGCAG
18S rRNA_F CGCCGAGAAGACGATCAAAC 669 56 DQ397879.1
18S rRNA_R TTCATTGATGCACGAGCCGA

B, Bt BIEEZMIEE, @A 205
3NAT 72 hfE, HHK R R Wi 2z (K1)
20 W R B QYL (L f5 , & I 40 i 2 LR [ B
% B W3 20 Y A R AE

DEEE NN EoE: LY N LS
LY T DV Vi | N S S RN
M (&2), Z5R A&, B2 P Ik @i E gl
LA AN 55 296 hit) S B FHARAS 40 O BE A Y
24 hit TR 22 4], 48 h)5 S 0F 4 Ko, Bl
HREGHER, 7205l FERRZ . EKSN
ZMRERFE, HH KRk, #ARR
H7, T X ) O i 5 R AT P T A S A R B

2.2 EBVoEBERKEHCEEMABRAMENL

W A A Ak B v AN M Ak S AL 0 9%, 3 dfE
fo—¥, HELALRRE T30, i BUk AL E
Wi 20 B 1 25 RN 65 FF S AT S0 86, Bk B L E
AR R S5 R B, NEESRITEE, KR
L E WEAN 25 Fle S 4 B 4 7%, =45 301%
IR UR S-S TE |5 Qe s A =N 3 N
SR T4 40 L 7% T AT T O 4R 95 T 2R (1E13)

23 KRENWEEMMEBVERELEE

XA 150 E W4 e 42 'URN A, 28 % 5
J&, 3 XTEBV BALFSHE R 5 FE A LMP13E R

v

d  om ‘&

&

(10pum

E1 REFFEERERMMSBSEFNERNE
a A ESHJE B B ARG EAN: by o. dfr BRI EUWCAN IR FR24. 48FNT2 nA A MU AN o4 S 74 5 A X €5 )

NS

Fig. 1 Micrograph of the cultured O. niloticus peritoneal macrophages

ais isolated O. niloticus peritoneal macrophages cultured for 24 hours; b, ¢ and d represent the cell morphology of macrophages for 24, 48 and 72 h, re-

spectively; e and f are the macrophage morphology after Giemsa and Wright's staining, respectively

http://www.scxuebao.cn
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0.40 = BN EBV BALFSHEP Ji BER/IN—H, i % BEZL I it
030 | RS () KW REA(E410 bphh A — A S
T control WA, SR LMPIIEIN Fr BoR/h—E, X)
2 020 | A TC A5 (1515)

o0 | 24 EBV LMPIEREESMETLLERE
. S 7kl 200 2 5 65 4B B 1
24 48 72 96 ZIDNA, I BT RET W HAETPCRY | BiE V) A1l
/D time Southern bloth il . 455 A B, 25 M6 5 kAL

0 200 B R 263 M R 2 A IC I LMP 13 TR R B
RS PR EN Ze 58 . RO a5 38 WOR O — 4%
Ww(Ele6), UMEBVELEA I ZE MM,
H AR 7K A Al 20 AR & UG L o

FH AW b5 00 1 SEAZ AT TR A 4R, R
ATPCRY I, DIRBERGL A MR X ], 724 I Northern blotJ7 ¥ %} 7k 4= 4k 5 W5 40 I RN A HE 4T
L% AR B UK BT, A5 R RE, BIUAE R, LUEARAECE M AE IR, SRk
AFE229 bphb B — SR A R M &, 5N B, BES M6 kAL E WEANE, LMPUREN AR

B2 BT T iE& T E Y b5 7= A [ B (8] Y
55 fHh 2 (5]
Fig. 2 Proliferation curve of O. niloticus peritoneal
macrophages in vitro cultured at different time

ek BRI KBRS KBRS

P5

P10

P20

P30

B3 kEUWRETIFaBEREMBEARERBEEZME
P3. P5. P10. P20RIP30%r HAREKHE3. 5. 10, 20f1304%; MEESKRIT4s, K AEMEMEANHM2S Me's HILAN AR, kx4 b EvEgn
T MNER AR T 46 4 L 4 95 3 Ok

Fig.3 Micrograph of immortalized O. niloticus macrophages with different passages

P3, P5, P10, P20 and P30 represent the 3 rd, 5 th, 10 th, 20 th and 30 th generations, respectively; from the 5 th generation, immortalized macrophages 2

and 6 displayed cell colonies, whereas non-immortalized macrophages disappeared from the 5 th generation

http://www.scxuebao.cn
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M X OREE

El 4 EBVREEET Tk ff iz B I 4R A Y FR Ik E
Fig. 4 Electrophoresis of O. niloticus peritoneal

macrophages infected by EBV

M X RER
bp

5000
3000
2000
1500

1000
750

500

250
100

bp
410

5 REFIEAEIEERMELMPIEE
& B ik
Fig. 5 Electrophoresis of LMP1 gene in O. niloticus

peritoneal macrophages

REER R A, ML, 3. 4. SSAFEK
AL E R, LMP1IFRE 42 38 45 5 34 Ry B
P, DB K AR E WA L 2 EB VIR & HEE
AP, B 1~65 B-actintR T 22 32 45 ¥ W oR
M, H R BOR/IN—20, Uh BT R IR 3
R B EA R (F 7)o

2.5 HEME

BB 3040 Bomian i 22 [ 2 . Bk .
M RS A BES BEAT S0 A T R OB AR I
ZER N, AR B IR Y OB 25 O 3DIRIE s 5D
B, i AN, A G B8R 2R A4
KA O 2 (1518), B Aoy SR (1Y [ 105 446 it T
Ao BES R TR AN M AR o R RS, ARiAL TR
KA BB BL, JLF A B4 5 4o 2L

2.6 Ui SR M A
K FHTRAPY:, LIHeLadfl g/ A BH P % BE

1234567

4
Aty . ;

6 KENET T IFH BN AESouthern blotZ XX 45 R
2R 7S K AEE WA, BREF A A S R O — 2 BH I 4L
1.3 5. 65 RARKAMERAIN, WAL LWL 45K
T i

Fig. 6 Southern blot electrophoresis of immortalized
O. niloticus macrophages infected by EBV

2 and 7 are immortalized macrophages, the probe hybridization showed a
positive band pattern; samples 1, 3, 5 and 6 are non-immortalized macro-

phages, the probe had no band after hybridization; 4 is blank lane

7 kEURET TIEA ERAINorthern blot
Feazss
2. 6. KEALEWEAMT: 1. 3. 4. S ARAKAEERA A
Fig. 7 Northern blot electrophoresis of
immortalized O. niloticus macrophages infected by EBV
2, 6. immortalized macrophages; 1, 3, 4, 5. nonimmortalized macro-

phages

8 REFAERMMARFERREN
Fig. 8 SEM photographs of immortalized O. niloticus

macrophages

AR B2 e 1 s 240 A A B X R, R ik A
fRJe % B Al £ F g 4 41> EB VAR RS e v i 4 i
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R R AT v Ao Tl U PR ARSI . 2SR R, 4 SRR
JH A% st KL i RT-PCRIW -3 CE H23.41, (K
TR B B 40 i 59 30.35(P<0.05), 15

HeLail ffd 1 °F 33 C{H 22 55 A 35 (P>0.05)(523),
T BH 12 41 i 2R e okr TG 1 5 HeLaZl i — 2, H
e = a | o QAR A = i

R3 KENERT T IEEE LM MimR A E RN R

Tab.3 Test results of telomerase activity in immortalized O. niloticus macrophages

A cell CHH I
A AV A i 2532 21.42 24.04 22.85 23.41+1.67b
immortalized macrophages
HeLaZiff 22.98 22.98 22.85 22.98+0.08b
HeLa cell
Ak A0 E g4 A 30.35 30.39 30.09 30.28+0.16a

non-immortalized macrophages

W F— B ARG BN 2 57 3 (P<0.05)

Notes: the different lowercase letters indicate the significant difference (P<0.05)

27 XENRT T ERMENZRE ST

XAk A Ak Je B % AR I A0 i e (o A i A
A2, IR EEAT P R B A B (119), dE
ST A3 340 . 11240 24, ek g H
M2 BI56 55 A5, Ha2H AR B R ZH
JEAA, M6, S A A o R A Y
58.6%, ¢ H iz 40 M e 5 AR 5 H N 44(1K110)
Xf Ak A4k e BB A fa g A0 M AT A% B A AT
HAAIN N2 n=2 x=44=4 sm+17 st+1 t (K] 10),
RV Z0 A 44 2 22k e A (sm), 1743 o
22 Y (0 R (st) RV 2 ity 50 220 G (AR (t) o

2.8 KEWRT T IFE E YA A BUE T

WAL 18 HR A PR K A2 Ak Je 2 % A £ B v 4 i
{5 G i i R RLUHT A B N L R R B o &
R, KB VR 3~4fE 5, BT AR

A7 A H BRI O, S TG e A R B A IR B
PIRIIEH (K 11-a). 1077 S HeLaZfl fifg () G it i
R, o S ER A BT — A B AR IR ek
(KI11-b), i Kk BLZ N — BHAR0.7~1.2 cmfH
g Ry (E 11-c),

29 KkENWRTTIHFAERMEMS FEY
FEE

SR FHSASSE PR 7k A Ak e B 2 3 fa 5 20 il
PEAT Y FAEW R S E . SRR, XS -
actin, 18S ¥rRNA. CD205. CD33. GATA3{EK4E
fbJe % % HE 1o E v 20 i b 38 B 1V R S e Y
FB, ¥ BRI 115 bp. 669 bp.
624 bp. 569 bp. 1259 bp(K12), 5 Liky 14 H Bt
g AL, I 5 NCBIEUHE H f6 x ny 35 R 2R 17
FI LT ox AT, FREIH MR IES JCR, Rk
15 7 A A AN i > 2 3 £ B 20 i

:'_ N T

AT INININTIYIYT
- A8 40 08 000
S T HINITNY

(a) (b)

9 XEWURTTIFEERMBEEFERLESHE
@KL D B B g kB, ) KL D P B g ORI B8] AR 044, B N2 02 x=44=4 st T st t
Fig. 9 Metaphase plate and karyo of immortalized O. niloticus macrophages

(a) metaphase plate of immortalized O. niloticus macrophages, (b) Karyo of immortalized O. niloticus macrophages; the chromosome number is 44, and

the karyotype formula is 2 n=2 x=44=4 sm+17 st+1 t
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80
70 ¢
60 -
50
40
30 ¢
20
10
Y P el = P

32 36 37 38 40 42 44 45 46 48 49 56
QeI BR/ %

number of chromosomes

AL/ A
number of cells

10 XEURETIFEERMEPELRFKEHHE
Fig. 10 The frequency distribution of chromosomes in

immortalized O. niloticus macrophage cells
3 ik

20 10 3 DA VA S e B A BL 4R 4 T A
T A, AL R e peRS AT EAE B
Wk 240 L 1) 7 ) 7 R AIE 7 22 b £ 28 vh B RIE 5 R
ik, HAEY AR FZ 0k BA MY
A, HAEZSE H AR, AT LSO A
YR . W OIRANE DA ) TS T A M e A
P A A M DS T, D) A £ 288 A i AR
250 W 0 P AR U 2T A A P R R
0 28 14 150 /B A% A0 i AR A JED Ot 1 A e
S 2 R AR Py B AR A . )
R — AR R A, HLTEA AT . MO . R
oy B M B A N NEAS B, H 2 Fh G s AR I A
ETHAp, BV, BARAMTH . 7E
M v AR DR Y A, ol R RO R
B AN A L e R, BRI, T AR AE S A

(@)

AN [R] J0 3R (%) S o 0 BRI W 4 i
B 7 5 Sl AL AR LA R HERY . Watanabe %5 %) HL
IR (Pagrus major) {8 11 W 41 L2847 1 30 4 1%
&, WIE, #8(Silurus asotus)? . & 5 & (Dicen-
trarchus labrax)®"Fl H A tb B £ (Paralichthys oli-
vaceus) I IR I B LEAN I SE IS B oy B R R, HEH
TP o . AW N e B B Al 108 5
H BT A B Al AL T RS SR AR AR T B REA A, R
EBVIER YL, 38 2o 07 6 5 o 41 M 1 D7 vk ST T
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Fig. 11 Carcinogenicity of immortalized O. niloticus macrophages

(a) nude mice injected with immortalized O. niloticus macrophages, and no tumor was found at the injection site; (b) nude mice injected with HeLa cells,

and an apparent neoplasm appeared in the injection site; (¢) tumor of nude mice injected with HeLa cells, red color, oval shape with 0.7~1.2 ¢cm in diameter
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Fig. 12 Multi - gene identification of immortalized
macrophage cell line of O. niloticus

Lane 1~5. non-immortalized macrophage; Lane 6~10. immortalized
macrophage; M. DL2000 Marker; 1. f-actin (115 bp); 2. 18S rRNA
(669 bp); 3. CD205 (624 bp); 4. CD33 (569 bp); 5. GATA3 (1259 bp); 6.
P-actin (115 bp); 7. 18S rRNA (669 bp); 8. CD205 (624 bp); 9. CD33
(569 bp); 10. GATA3 (1259 bp)
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Establishment and identification of immortalized macrophage
cell line of tilapia (Oreochromis niloticus)

ZHANG Yongde, PAN Chuanyan, YU Yanling, FENG Pengfei, LUO Honglin"

(Guangxi Key Laboratory of Aquatic Genetic Breeding and Healthy Aquaculture,
Guangxi Academy of Fishery Sciences, Nanning 530021, China)

Abstract: To obtain a continuous monoclonal Oreochromis niloticus macrophage cell line, macrophages were isol-
ated and purified from peritoneal cavity of O. niloticus. The O. niloticus macrophage cell line was established and
EBYV infection identification, electron microscopy, telomerase activity assay, carcinogenicity evaluation, karyo-
type analysis, and molecular biology identification were then carried out. The results showed that EBV had been
integrated into O. niloticus peritoneal macrophages and stably expressed. After 30 generations of stable passage,
the cell line still maintained a good proliferative state. The cell line surface was not smooth and had obvious blunt
round protrusion and slender pseudopodia, which was the typical morphology performance of the macrophages.
Telomerase activity of this cell line was significantly higher than that of untreated macrophages (P<0.05), but the
difference was not significant with HeLa cells, and the cell line was not carcinogenic, which indicated that immor-
talized cell lines were successfully constructed. Karyotype analysis showed that the cell line had 44 chromosomes,
and the karyotype formula was 2 n=2 x=44=4 sm+17 st+1 t. PCR detection revealed that CD33, and CD205 tran-
scripts were found in this cell line, all of which were markers of monocytes/macrophages. 18S 7RNA detection
showed that the cell line was from O. niloticus macrophages. Immortalized tilapia macrophage cell lines were suc-
cessfully established. The establishment of this cell line laid the foundation for the further study of the immunolo-
gical function of peritoneal macrophages in O. niloticus and also provided a tool for studying the mechanism of

high protection rate of O. niloticus Streptococcus HSP70-peptide vaccine.
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