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T BREREANRERE. AHEREAASH

wEX, ZEFX, FxK, A #H, Z&R, K I,
REE, =Mfr, RWHE, #H =&

MR TR R DB S, T AR AR IR B 5 K7 % e TR R S,
PR P K A R SR R SO 510225)

WE: 4 X Z ke MFEHFTLVESANERRAT, d#RZEERALEK™ER
fro PEREFEF—FAAE, REREBAGELZATILVNER K, ST+EF
BRAEEEN T A EESA, ENTILVHREBUEFAREAETEE L, ALH XA
TILVX 8 Z e #TATRELE, MEAFEAR P mEfll g TTILVE6H L H.
ZAF & W & F 6 B A HcDNA4 K 1044 bp, FF #1324 4E (ORF) Jy 954 bp, 47 #5317/ &
HE, WML T & #3638ku; 544 a K(NCR) A 19bp, 3'3k 474 X (NCR) %972 bp. %
RIMR AN KA ZE AR TTILVEZE (NP, M5 K MATH F Rk M4 T GSTR
ANPEH, EFEZAERLESET 2w BHMAR. &I BB % % B 52 30 (ELISA) 46
FAEBAM A1 51200, AHAETHFERNIELALFHFENPES, XEEZ L
FRABHFATAAR—FLMEE L ENE, KIAMNEL LR} RAERE, BIEHL
MW T, BHMERNS, LKEMMTN, B2 LA RS MNE,
BEONRFRE, WARMBM K. BX& A WL E(WB)R & &4 0AHC) X A T &%
TILVHEEZ A FTRALRHATHRMN, EREF, NPEAEME. . REFALEE
UAPH KL, WHELALT XL ERG. W THREEZFEXNTILVRARR N, &
1T 52 B % ok & B PCR (QRT-PCR)I| & % % B F TNF-af0 TGF-BTe £ B % & % 5 i jE fn 3k 5
PRSP KA, HREN, EREFZHERLEEI2~24N0), & & T L F W INF-aft TGF-
PEERE LEFH XL, THAINFA B EX R ERETRRAH#REFE AT HNE
Hlo ABREHH—F M ETILVE BURIE R L5 52 6 g Lk,
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A AT W EE SR AR, ol R BRI RN R B R 1A LA
PEATWEZRIE, MERBPEZE L EERR & (syncytical hepatitis of tilapia), F T ERERALFE
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499 728 AL 456 i 48 R AR, IR ZH 2R AL R
A MART S TILV 3 2 15 5 B Ak 47 HE 0 fl g
i, ZRE R A0 By YL TIL VI,

BacharachZ&PI%} 75 A 6,51 43 B (1) Til-4-201 175
PRVEAT T HFSE, & BLTILV A 20 77 Bt B 4% 17 4%
RNAW %, J& T 1E %% 8 FH(Orthomyxoviridae) ()
BB o TILVE 10456 K41 7 Be il , i 75
L2 B 24 4910 323 bpt & 171, Hirp LRI 2H A Bt
125 B 14 25 115 CHY L J8i 5 1 2R A i PB1LEL A 559
[FIJE I, AL A B i & 11k e A et

TiLVE 7E3 R YN Y 120 [ 5 rh g e gt 11
TiL Vi 5 3h 4 148 40 21 (OIE) 31 g ZUE A% 4 s
Jep U5 14200 S R X 12 B A P R . 2017
AR E P R k1702 05 t, B AR i kA
F L H AR E KR A G T TILVY IE R
Wi, &= P AEa(GIFT 0. niloticus) & T [F & %
1) & SR B R, (R X TIiL V) UM iR
RUWLHIE . R FTILVAYBESE B2 E PRI
FEPIA I E | 12 W7 R0 2H S B2 45 T e 2,
XFTILV A B B H i oA 285 s it . AR 5238
SERETF AT T B AR R 15 2R 6 v BOHE A ) cDNA
JEA o AR T S RO BT a5 R, A IZ R
B 4 R 1) 2 R OE 0 1 R A B 5 R B
(nucleoprotein, NP)—2( . il #& T TiLV-NPZ& H 9
Z i BEBUR, R I AR — 4 6 (H.E)
T M 5 NI (Western blot) . 058 20 4k A1 52 iF 98
7E 7 PCR(QRT-PCR)4 £ F 4 AR X TIL VIR YL 11
WY AT RESE , A B S AR 0 R A TR
EAEHE B A T L

1 M5
1.1 SR
52355 4 ek w4l A

FARPAEMRMY, FHRTENFERERN04m,
0.6 miyH AR KRG, IRE4EFF7E(25+
1) °C. TiLV Hh 7 [ 9 5L 78 B % 9% oI 8 0F 58
Sven Bergmannf{d + 3% . #9422 K H &
(Oryctolagus  cuniculus)WE T /R 48 B 275250 5))
7/ LR

E2E 37l o B T TR A 5K D A T
B Ji5 L VK (SDS-PAGE) B 115 1205 & 1 3 b 5t
BB ARAIRTIAE A7 ; RNAiso Plus, KR
il M N US4 W A ) TR (R ) A R
JBRE /)N £ P 4 MR & B b S AE SR AR )
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BIEAEBRAF s KIGFTF & (Escherichia coli) Trans S0
JRAZ M. BL21(DE3)EAZ A 40 Moy [ Jb 5t 4
KEEYBEARGRAFE; ECLE AWK .. % S5
#WR-2500 F AL AU Z R ERHCA RA 5 IPTG,
R . AN . R4 KB A BiosharpA
F); HiScript I qRT SuperMix 5 4% 5% 12 7] & 4 H
MG MERE A YRR R A A 3 R ek
L BRI 58 24k 51 3 SigmaZA /] 5 2 # 4l
FIE 0 E 25 AR d A 2= R A R A R . AR 0
Fre 3 LEBDA Al /R (Mus musculus)Pi GST-
tag—¥i, HRPHRIC I ZE(Capra aegagrus hircus)Pi
NP B A R R A Y HR A BR ]
RIPAZLS# L . TMBI (U . Bradford s i B2 il
ERFGEWAH LEERE s RAEMEARGRA A ;
i AL 2H 2 W B R FEGE R A YRR
RS H]

1.2 HEXE&E

2 PRS0 4l L X g R S £ I 1
200 pL TiLV (R 80 B o 1x10° 40 i /mL), X B 20
Tt 55 1 KA I PBSZE PR o B — i I A5
RAENFIE . BME . KB R B AER 2,
— VSR it P P Y A 2 R R A E 24 KA
AR B R B SR T A )R FTHLES £,
I3 —HBAFFE N E T A 1 mL Trizolfy B0,
Pl RN A13% o 432 BB Trizol Reagentibd, B 5 $2 BUAE & L
RNA, HPKA IS RNAM SER M, I 4k
JGEETHRT I L B2, AR A OD,60/OD 501 TRNA
SR o H T E B RNATRAE T80 °CA I
BT pg i RNA, ZDNasellifb £ DNAJ5Y:, Jf
i 1 Transcriptor First Strand ¢cDNA Synthesis Kit
(Roche, Switzerland) & % % & Al.cDNA .
1.3 TiLVEeRERERBNEMNEEFTH

TiL V4 6 i B 3L N cDNA F % 2 8% e 1 JIF ik
H PR O RN AEAT 58 B4R 75 . i i Clone
Manager#X {4 X} TILV 6 v Bt 5 [F cDNAJF 51 i 47
M, BE LT 3HE(ORF) ;. SR JIDNAMAN
708 X S B R 7 5 R AT o3 B, AR R
BLAST (https://blast.ncbi.nlm.nih.gov/Blast.cgi)iff 17
% IR 2 L R e 5 AL 23 B, A 2
- Protparam(http://web.expasy.org/protparam/) Fi Jlj
AL 79 i EAL R s SR FH TMHMMIZ: 7347 25
5 B9 85 5 X (http://www.cbs.dtu.dk/services/
TMHMM)); 155 BRI 2 FH SignalPX2F (http:/www.
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cbs.dtu.dk/services/SignalP); Kk FAMEGA 7.05 {4
H1 Neighbor-Joining(NJ)7E 44 #: R G HE LA .

14 TILV-NPZ% 5e B fh ) & B E 45 1A

TILV-NPE AR AL 2. @& F A KL AR
H A H4 TILV-NP A K 50 % $| pGEX-4T- 15T
¥i b, WNYIEES 5 A EcoR TR Xho 1., % 55 4H Ji i
AL E) K AT BL21(DE3), Hkk37 °CHE R B 5%
3hZEdy, YR E ODggo 15 50.5~0.80F, fifi ]
LW E 1 mmol/LIYIPTGTE3T °C& M FiE S
6 h, WA A G FIPBSZE thil 2, i FH#R A
21 L R A R B AR, 710 000 r/min., 4 °CZ&fF
T B0 10 min, 43 LIEWMUIGE, S 2 5
A7 SR VA s T i 8 e Lk (12%,  SDS-PAGE) Ml .
R 5 2 i U2 45 PR GE 1 T vk AL TR AR R 1 R A T 4l
o5 W, 5 H20 mL buffer A(50 mmol/L
Tris-HCl, 5 mmol/L EDTA, pH 8.0)¥ 40 AR T iE
TR A E#, 10 000 r/min, 4 °CES.(>20 min,
7 LW, ERE 1K, IA20 mL buffer B(50
mmol/L Tris-HCI, 5 mmol/L EDTA, 2 molffx, pH
8.0V ULIE T /IR A2, 10 000 r/min, 4 °CE
320 min, F LW, EE 1K, IMA20 mL
buffer C(0.1 mol Tris-HCI, 10 mmol/L DTT, 8
molfik, pH 8.0y IILVE F /MRS B, & 137 °C
fE 37 K 1 21200 t/min#& % 1 h, 10 000 r/min.
4°CE.L10 min, AR DWW, FULRE. BEk
WA GENTAE T, B TS0 LI WA Y i
Br#% (0.1 mol Tris-HCI, 5 mmol/L EDTA, 5
mmol/L Cysteins, pH 8.0)"1, 4°CiEHr16h,
B4 °CiEr16 h, 10 000 r/min, 4 °CE.0>10
min, {8 VR 8 BB 022 pmiE B ER
B 43 2% 1 mLA A7 T—80 °C#5 H o Kralifb s i)
B PBSZE M 42 Lk (9 75 B, A Sxloading
bufferifi /K 2l 15 min, 12% SDS-PAGE [-#£,
KA ARG HEATRE I, B (B SY i g 05 8 1)
TBSTI ) =B M3 h; /NRILGST—HL (1 :
1 000) M H 2 h; TBSTZE i vEksk, ik
5 min; HRPHRICIIEHT/NER ZHi1gG (1 : 10 000)
B H 45 minf5, TBSTZE L SIK, BIKS
min; ECL! {1 min, ChemiScope 60004 il 2K

TiLV-NP % & ik $l & 2N AR ) Fo df
S A $5 4l Ak 0 F 2 NP AR [ 28 7 04 22
KEAR . REEF, $&HECD R MG 1E N2 X
M BB EAFE RS mg, FIRERERN
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EAPUR S HRR I R ek RRS A0k, #
QUK G JE RN 3UR g% Sk B I B IR 5 A IR ABR A LR AS
SEeE RS FA o R AT 2 05 Sk X B
P22 K A B e B B . e B 5 44K 0 JIE HX
M, WA IMW , 0% J5-80 CCIR-AF o R P BEIE 7
92 W BRFIU % 7 (ELIS A I TILV-NPZ s BT A (1)
B o BURGLTILVAY U5 5 2 AR IE41210.1 g
R AN /N RE B, in A1 mL RIPAZE A % (60 45
1 mmol/L PMSF, 10 mmol/LF AL, 1 mmol/LJF
LEREN), FHBCESOF B Tk LOFEE, HERH
ZifE . 4°CTF 12000 r/min 0320 min, B E
W . FBradfordZE (¥ B I 2 3 751 & s H vk
B, FAEREA R N30 pg, JF4:SDS-PAGEH,
k. BB, B PUARE . BOSSIR L IRE
“TiLV-NPE 4 Foki i & . fl G 8 3R 8 LR
URE T BUN R 02l | EAN 2R ENSES R L 4

15 HEDIEE MR S5RT-PCRA

i AL Pk 22 £l B 1% 44 BT £ A (30+5) g 7 B
faghta, 4524, HA30E, BpAEER
Ji 3 5200 wL TiLV (9 3 46 BE 1< 10° 4 fd /mL), X
WE 20 7 B 45 K I PBSZE Wil . B H WLEE S0 86
HEPAEAEREN . YA H I K R G
WHEAT, XFSCse HK AT ™k 3, R KN
Ja A X ANHERL o RGN R . AE . SLE
AR 6 IS, FHTRizol%HEHUERNA,
# B HiScript 11 qRT SuperMixJx #% 5% 57 & i HH
X RNASEAT % Sk 3 AFcDNA . PCR5| AR 4%
Tattiyapong25 Ay /715, Nested ext-2 (5'-
TTGCTCTGAGCAAGAGTACC-3"); Nested
ext-1(5'-TATGCAGTACTTTCCCTG-CC-3"),
P HATILV-S31%) A Bt (491 bp), PCRILI 1. 95°C
FAARPE2 ming 95 °CA8PE30s, 56 °CiEk30s, 72°C
FEMI0s, 35ER; 72 °CA AL 7 min, 16 °CIf:
FE30 mino 1.5%35 A5 0 56 B L UK K 0 4 3 1)
DNAF B¢

1.6 NPERAESEFELAATHNIH

W3RN TR o e B AR e . 1
BE. KB RS BRI 2101 g, BY R
JEIRA, A1 mL RIPAZMRM, FHBL RS AR A%
Tk EwFEE, HZEFE5%, 4°CT 12000 r/ming
0320 min, HU W . FBradfordfE (A ¥ Il &
WA & e AW, BFEE N30 pg, PIB-
actinfE NS HE 1., J5L:SDS-PAGEH Kk | #%
B B PR E . BOASELR AL RIETILV-
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NP2 ORI A HE . il 8 1 2R 5K B LA D 4 i
(7L, RAINPER 7+ & 2 AR 2 3Rk

B ARAF 0 U0 R AT S Ak T . B SN
YIHR IR A T 20min, —FZE 1 20 min,
TAKZEET 10 min, JTG/KZEE 10 min, 95%iH
K55 min, 90%5 K55 min, 80%iKi5 min, 70%iH
K55 min, ZEUR/KWE V2K, K10 min; B 5K
HAY)FE T W EDTASL B & 8 22 % Wik (pH
9.0)MEE & TR M TP R EE . P
KZ W10 min, H AR WG ¥ 3 A B T PBSE
W (pH 7.4) h, TEMEFRIR L R shveik3k, Bk
5min; YJ A 3%t EAL SR, E IR DGR
H20 min, B3 A E TPBSZE ik (pH 7.4) b,
DL FEIR R Bh PR3k, BEIRS min; [P H
I 5% NGSH: B4 19—t (1 : 200) 7 w541
2, VFFRTFREN, 4 Cgdis, &F
TBSTZE #hiik (pH 7.4) 1, ZERGHEIK L Rk
V3K, EBEKS ming YIRS TS i ITHR PR BX
Th (bR HHEAY, FERFESOmin, B
T TBST (pH 7.4) 1, FEWL A FE IR I 5% 2 UE %
3, BRIRS ming YIRS R R 2 I 1
DABW (A, B HUBE N4 WAt |, PHER
PR, HORAK MY R & E B ; Harrisgh K
RE Y3 min/k AT, ARKMUE, 1%0ER RIS 7
RERD, VIR R AR, WP, BIR
Smin, Z ik, YIS, FHE G5 (ECLIPSE
E100, JE i) #1111 .

1.7  ¢BAEEFNE

Bl B8 Bl B 1) 3 B B AR M, Ar D SR ER A
X, #4308, /5l FRaE2N K G .
KIRA25 °C, FFELAR. HHRIUHG, LRHn
B % R P T S TIL VIA W 200 wL (% 75 & &
1x10° 20 ffl/mL), i AEZH 1 s v 9 S5 A B Y PBS 2%
W o ERRY IS0, 6. 24H148 h45 B AL HK
SRSLE A R E AL, ) E TR A1 mL
Trizol@ 1.5 mLE LA, BERISISE, %I [k
Jr AT B RNASRI 4l A I B ) 7 5%, —80 °C
PRAFE . I IR SE N T 3L X (TNF-a) . 540
KN F I (TGF-B)Fl B-actinFE I 51 Y1 ¥ 5 WL 1,
Hod g-actinFE RAE NS . 5L %G % I PCR
(qQRT-PCR) & Jii ffi H{ AceQ qPCR SYBR" Green
Master Mix(Vazyme/2A ®), B 5, /T
Roche Light ycler 480 (Roche, 35 [E) [ #f17. G4
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FEMBIREE A . SR SR 2 oA, Rl
T 7 ik bR E 2, F GraphPad Prism
TS T, P<0.05F R 2253 E, P<0.01
FREFW

&1 XZEHASIY
Tab.1 Primers used in the experiments

ElEY| FFA(5"-3") VA

primers sequence from 5'to 3’ application

TNF-a-F CTTCCCATAGACTCTGAGTAGCG qRT-PCR
TNF-a-R GAGGCCAACAAAATCATCATCCC
TNF-p-F TGCGGCACCCAATCACACAAC qRT-PCR
TNF-p-R GTTAGCATAGTAACCCGTTGGC
p-actin-F GCTACTCCTTCACCACCACAG qRT-PCR
p-actin-R CGTCAGGCAGCTCGTAACTC

2 4

2.1 TIiLVE6REERRBEANEMEESE
vl

TiLVH 6 i Bt cDNA4 £ 1 044 bp,
ORF #4954 bp, #4ifH317 R IR (aa); S'AES D
X (NCR)}18 bp, 3'dE %% X (NCR)H 72 bp.
ProtparamE £k X il Il ORF 4w 6% Y & 11 70+ 1 H
36.38 ku, ZFH s N8.86, NIE/KMMEEM, LB
FEEZ5 14 R 5 Ik (B11) . FIFHMEGA 7.0% NI
XF 12 2 RN LAt SAS TF 2590 5 B H 2 19 4% B 1
TRGEHATHT, SERER, KEASEYEME
e 57 10155 B B NP (4 356 IR o 430 (1812), AT LA
IAE TIL VAR 6 Fr B JE N 47 5 &5 11 A TILVAY NP
E{SP

2.2 TIiLV-NPEEEHFRAEYIKRIE, EBFX
1A 4614 FlWestern blot#: N

A S DT LR Tk TS UL ER B 24 Sk
HRNSHIE 7 BRI — (] 3-a), 181 GST-
taghp ZEPUIRK I A M EHEN, 45RER,
4 W GST-NPZR [ 7E62 kui A — 45 1 45
W, HR/NAEANPE A W — 2 (E3-b).
SDS-PAGEZ 143 M1 i, B4 HINPE [ £ 5
TR LEA R (E]3-¢)

2.3 TIiLV-NPZ R [ERANN G & EFH M
&

X ARAT Y GST-NP 22 5 [ 47T A I 55 o8 FH il 16
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N

44 %

—

101
29

201
62

301
95

401
129

501
162

601
195

701
229

801
262

901
295

1001

CCMA['I‘I‘I&O.’.‘TC’[EGCcatttttatctacaggattatccaatgagt1agcttagegtgataagaacccttactttgttttcaacactcttta:cg 100
M HFYLQDTYUPHMSW¥LRYIRTLTLTFS STLTFS G2

gaagcgatcaatgecgtggacaatatgtggeggttttatgggagatcaaactacacgtcaagegtagttattgacggggacaaatattotgttgaaggttc 200
s DPQCVDHNMNVWRPFYGRT SNTYTSSVYIDGDI KTYT SVETGS 6l

atattcgagtagtgattatctggatccagecagtacagaaggtggttctgggacttgatggtageaacgaagtcatagactecaggtgggtoteccatactac 300
¥YSS55DYLDPAVYQEVYYLGLDOGSU NETYTYTIDSGGSP PTYTY 94

atgtatgatttggagggatcaaaaggggaacteccatcatetgaactgoaactttgtogagasacgatgtaatecogacgotgaactttatgettggaggat 400
M YDLEGS SIEKGETLUHHLUNCNTFVETEKRTCNPTLUHNTFIMNXLGSG FI128

ttgttttgtgooccgggaatatogagaaaagaactggageooctgtaaccgacaagatatiggagageoggggaataccgggocgaggtaaaatacgtactat 500
VLCPGISRIEKELEPVYTDI KTILET SR RGIPGRGEKTIRTTII6l

aaaaataagctctaaactgttigagacatcgotgtgoctttogaagaggaggeccatctttagocacctgtatgotaatgtogegtggtetttgtacaaac 600
KISSEKLVPFETS SLCLS SERRPIFSTCIHIEXLIESIZ RGLTCTTEH 194

tgtaagcgtactatagatagaacatatatgacgccaaacggcttcagaactgaatacaagtggagetgcagagacaatagtacaaaacagtgttggatat 700
CERTIDRTTYXTPNGFIRTETIETUW¥Y¥SCRIDUENSTIEASQT CUV¥TI L2

tagttgagtcactggaggagaatcactoccocatacaagtgocacttttocgoagtggaagtottactaccagecgaaataaagegtecaccageteateag 800
VESLETEHNHSPTYI EKCHTFSAYVYEVYLLUPAETII KR RHGQLTISD?26

cgagtggtcocgogatgcaggatgaagttgottataagaagtocaaatgottatottotagotogtacttttotcagotacacaaaaatgogtagattgaat 900
E ¥ 5 AXNQDEVAYEKE K SUHNAYLLARTF FLS STYTIEUMNNRTERLUEN 294

cl:tgtaattgatctttl:gatatcaccaccagtaacagtaagatcctgctgtaaaatcaataaatacatg@mﬂﬂmme 1000
PYIDLSISPPYTVYERSCCEINEKTYHNH®® 317

TGCCCAGGTACAGTTTTAAGTGCTTGATTGAGAGAAATATTTGC 1044

1 TILVE6H BRERE DNAZKFII R HERmILEQTERKRFT

HLIR Y T (ATG)RIN & 1 2555 T (TGA) A J5 HE 5 HY

Fig. 1 Complete nucleotide sequences of the sixth genomic segment of TiLV and

the deduced amino acid sequences of the encoding protein

Start codon (ATG) and termination codon (TGA) are shown in the box

AV 3 NP 22 nucleoprotein Influenza A virus (AAA43467.1)
100
AV FE NP 22 nucleoprotein Influenza B virus (AAA43689.1)
51|
TR NP 28 nucleoprotein Influenza D virus (AFJ19022.1)
— 100
WAYREOREE NP 22 nucleoprotein Influenza C virus (BAD24941.1)
& YL PR T P 5 NP &
nucleoprotein Infectious salmon Anaemia virus (AAL67961.1)
A Z AR FE NP 2
nucleoprotein tilapia lake virus (AMR44598.1)
—
0.2
E2 TILV-NPERSHMEHRSZEANRS ALK
AL B 1 0000R 51 SE T A B 2 BAS K RE =M B AR IC N TILV-NP

Fig. 2 Phylogenetic tree of TILV-NP and nucleoprotein from other orthomyxoviruses

Number at each branch indicates the percentage bootstrap values on 1 000 replicates; TiLV-NP is marked with black triangle

B 8 W B R ok AT R I S (1K1 4-a), 45 8
N, ZIBEPIRBRLM AL - 51200, AT E—

S IIE Z T YU NP A A S, 06
11 Western blot#s M & 4L TIL VY 7 = & 4F 0 1T I
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bp

5000

1000 984

Bl 3 TILV-NPEERESERIL
(a) NPH ZH AL (BT : M. DNA Marker, 1. NPHEZ ik, 2.85]: (b) SDS-PAGE% & 4i{k ) GST-NPHE 4 & 1 : M. K [ Marker, 1. &M
IPTG S MIGSTE #, 2. RIMIPTGHESMEAE N, 3. IPTGHESWELAEN, 4 BHERA LER, S.0URMELAEA, 6. difmWEL
FH: () NPEAEMHYE: M. & HMarker, 1. RIAMGSTEHE AR, 2. RIAMGST-NPHE HFE M

Fig.3 Cloning and expression of NP gene

(a) NP recombinant plasmid digestion: M. DNA Marker, 1. NP recombinant plasmid, 2. enzyme digestion; (b) purified recombinant GST-NP protein by
SDS-PAGE: M. protein Marker, 1. E. coli BL21 with GST vector without IPTG, 2. E. coli with GST-NP gene without IPTG, 3. E. coli with GST-NP
gene with IPTG, 4. supernatant of E. coli with GST-NP gene, 5. pellet of E. coli with GST-NP gene, 6. purified recombinant GST-NP protein; (c)
recombinant protein identification: M. protein Marker, 1. E. coli BL21 with GST vector, 2. E. coli with GST-NP
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Fig. 4 Measure of the titer of GST-NP polyclonal antibody and the detection of NP in viral infected tissue

(a) antibody titer measured by ELISA, 1. 800, 2. 1 600, 3. 3 200, 4. 6 400, 5. 12 800, 6. 25 600, 7. 51 200; (b) the detection of NP protein in viral infected
liver tissue, M. protein Marker, 1. liver tissue from healthy GIFT O. niloticus, 2. liver tissue from TiLV infected GIFT O. niloticus; * represents

significant difference, P<0.05, ** represents extremly significant difference, P<0.01; the same below
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1. liver; 2. spleen; 3. head kidney; 4. trunk kidney; 5. gills; 6. brain
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GIFT O. niloticus during the infection of TiLV

(a) and (c) head kidney, (b) and (d) spleen; the expression level of the cytokines at 0 h was set as a reference value, and the expression level of the

cytokines at other time points was compared with that at 0 h; **. extremely significant difference (P < 0.01)
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Cloning, expression, antibody preparation and tissue distribution of
tilapia lake virus nucleoprotein

SU Guomao, QIN Zhendong, LllJiabo, ZHOU Meng, MO Jinfeng, ZHANG Kai,
LIANG Rishen, WU Zaohe, ZHAO Lijuan’, LINLi’
(Guangzhou Key Laboratory of Aquatic Animal Diseases and Waterfowl Breeding,

Guangdong Provincial Water Environment and Aquatic Products Security Engineering Technology Research Center,

College of Animal Science & Technology, Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China)

Abstract: Recently, tilapia lake virus (TiLV) has been epidemic in many countries and posed a serious threat to
Oreochromis spp. aquaculture industry. China has contributed the most amount of cultured Oreochromis spp. in
the world. Up to date, there is no report of the TiLV epidemic in Oreochromis spp. in the mainland of China.
However, since GIFT O. niloticus is one of the most cultured Oreochromis spp. species in the mainland, therefore
it is necessary to characterize the features of the GIFT strain infected with TiLV. Taking the advantage of the TiLV
which was kindly given as a gift by Dr. Sven Bergmann from Institute of Infectology, Friedrich Loffler Institute,
we performed the infection of TiLV in the GIFT strain. The whole nucleotide sequences of the sixth genomic
segment of TiLV from the experimental infected O. niloticus were determined. The length of the cDNA of
the sixth genomic segment wasl 044 bp containing an open reading frame of 954 bp encoding a
protein with 317 amino acids with predicted molecular weight of 36.38 ku. There is 5’ end non-coding
region of 19 bp and 3’end non-coding region of 972 bp. The sequences and phylogenetic tree analysis
showed that the sixth genomic segment encoded TiLV nucleoprotein (NP). Subsequently, GST fusion
NP was expressed in Escherichia coli and purified, and it was used to immunize New Zealand white rabbit
(Albus lepus) according to the conventional method to prepare rabbit anti-NP polyclonal antibody. The results
showed that the antibody titer obtained by ELISA was higher than 1:51 200, and the antibody could specifically
recognize the NP protein from the tissues of O. niloticus infected with TiLV. Hematoxylin-eosin staining (H.E)
was performed on different tissues of O. niloticus. The results showed that there were apparent pathological
changes in the observed tissues, including hepatic necrosis and syncytium; vacuolization, necrosis and increased
amount of hemosiderin in the spleen; necrosis and inclusion body in the head kidney; dissociation and shedding of
the epithelial cells of the gill filament, small pieces adhered to each other; vacuoles of nerve cells in the brain
tissue. Western blot and immunohistochemistry (IHC) were used to detect the expression of the NP protein in
different tissues of O. niloticus infected with TiLV. The results showed that the highest amount of NP protein was
expressed in the liver, followed by the brain, trunk kidney and head kidney. In order to elucidate the immune
responses of O. niloticus to the TiLV infection, real-time quantitative PCR (QRT-PCR) was used to measure the
mRNA expressions of TNF-o and TGF-f in the spleen and head kidney which are the two major immune tissues of
fish. The results showed that during the early period of the infection (12-24 h post infection), the expression of
both TNF-a and TGF-f was significantly inhibited by the viral infection, indicating that TiLV might inhibit these
cytokines so as to facilitate its early replication in the host. The current study will shed new light on the
pathogenesis of TiLV infection and will pave a new way for the development of effective prevention and control
strategy against the epidemic of TiLV in O. niloticus.

Key words: GIFT Oreochromis niloticus; tilapia lake virus; nucleoprotein; polyclonal antibody; tissue expression;
cytokine
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X HEEL TiLV a4l X AL TiLV Y4l
control +TiLV control +TiLV
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Plate | H.E staining of the tissues from GIFT O. niloticus

1. liver from control group; 2. pathological changes in the liver after TiLV infection, the arrows show the syncytium and vacuolization of the cells; 3.
spleen from control group; 4. pathological changes of the spleen after TiLV infection, the arrow shows cell necrosis, increased amount of hemosiderin; 5.
head kidney from control group; 6. pathological changes in the head kidney after TiLV infection, the arrow shows cell necrosis; 7. trunk kidney from
control group; 8. pathological changes in the trunk kidney after TiLV infection, the arrows indicate cell necrosis; 9. gills from control group; 10.
pathological changes in the gills after TiLV infection, the arrow shows the dissociation and shedding of the epithelial cells; 11. brain from control group;

12. brain pathological changes after TiLV infection, the arrows indicate the swollen cells
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control +TiLV contril STILV
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By 8 TILVERE MRS 9 X IRALMME; 10 TILVR QL8 11X IRALAMG; 12, TILVIE 4L i
Plate I Immunohistochemical assay of the expression of NP protein in
the tissues from TiLV infected GIFT O. niloticus

1. liver from control group; 2. liver from TiLV-infected; 3. spleen from control group; 4. spleen from TiLV-infected; 5. head kidney from control group;
6. head kidney from TiLV-infected; 7. trunk kidney from control group; 8. trunk kidney from TiLV-infected; 9. gills from control group; 10. gills from
TiLV-infected; 11. brain from control group; 12. brain from TiLV-infected
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