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WE: N TR P a2 WiN# (tlapia lake virus, TiLV) ORF10 ZE FIIIRE, MYLHe 55 b 78 & Ak 4. (Oreochromis
niloticus)INEFNFFIEZH L h S RERRAS TILV ORF10 FEH 4S8, It e T 92 (i 4k pEGFP-ORF10 FiE 4H
FIREMR pET32a-ORF10, $ 96 E N 2K pEGFP-ORF 10 %5 Ykl Cyprinus carpio) I J¢ i 4NN (Epithelioma papulosum
cyprinid, EPC), Z&¥6 R MBIWER, 7 EPC M4 F ME RO INES, BIREHEM TAMZ ., KBE
A pET32a-ORF10 $5 46 KA HFF A BL21(DE3)#EAT H M/ 25 1635, TR 9 s 9k 1 168 e 1L VK (SDS-PAGE) Kt 3
B, His-TiLV ORF10 @il & H NI Rk I FBAEE T LEWR T, M5, SRA Ni-NTA sEMZH 00 5 %k aifb il & 5 A
His-TiLV ORF10, LI HHTIRZ R 4 Balb/C /MR, Hil & ZibEdiik. & A LB %R (WB)Y T 8w, il & i nr
PUFR ST His-TiLV ORF 10, A 88 FH Bl i 1F— 25 SR e TILV 35t B e fa AN R IR AL U TR, 285
B, TILV ORFI0 MAAYRREEZ I P AEANLA . AL FFIERVE UL b i 28R KR E S, o DU IR A
B IEA 2R A e, IR 2, WL Rk i il o ARBF S MR AT f# TiLV ORF10 25 1P DI RE AR S 4 5

o S FLER AL T H B

K R TR, PR EE; ORF10; WA e, HLkik

HESES: S941 NHEFRERS: A

PR R Rk RIROKFRE A, [URT
Rkt M PR sE e geit, 2017 4RI E % AR
K 170 07 t, (HABRP AR R 40% 424 1
S, RfE D AR AR B AP, AR SR
TR, A2 AR PR TR (Plesiomonas
shigelloides) . ToFL 5 ER i (Streptococcus agalactiae)
S PR R S TR E P AR A SR A AR R TR
KRIYZFFAREDY A4 e & B — Ff 2 8 15 3 Bk
A ge g, B A RSO E S R ET,
22 9 5E 10 SR O B AE 41 % i) 9% 7 (Tilapia Lake
Virus, TiLV), FiFZ a7, YL TiLV M2k
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TEOR RE PB1 EA HILA T gl ORF Tl 2 B,
RNA2~RNA10 1 9 ™ i B35 A — B E 1 ORF,
e 4% E DI RE IR R .

TiLV RNA10 4 K J¥ 91 (GenBank % 3¢ %
KU751823.1)4 465 bp, HZmSHE(ORF10) /MK
342 bp, Titgmth—AK/NR 12.7 kD B, 4
PIE B R R B S H R R RS 25 M 5k, |
i, TILV ORF10 4t 8 H LI REIL NG RE o i,
AT NG, TILV B L 5w B B (Oreochroms
mossambcus) 5 W F1 I E 41 20 50 B2 3R 18 TiLV
ORF10 SR 4ith ¥ 5, I # T pEGFP-
ORF10 % GE N 4K pET32a-ORF10 H 4 ik
AR, S, FoATXE TILV ORF10 47 W 41 fjitd 5 {37
AT TR GE R Z e BRI &, RIET 8T T
HAEYR v & L B AR LA . MO . A AIE
WErp RGN . ABFIE B Mt — 2R TILV
ORF10 T HAIIAELL & TILV B E0m HLEE HE
Bl 4

1 MRE5FE

1.1 #EhEKH

L TILV BRI P IEMT 2018 4F 10
H Wi rg 8 SCE T B HE IR IE 7 345, EcoR 1,
EcoR V Fl T4 HAZ I H K% 54 Y)23 v, Balb/C
NERIW AT 36 22 RIR R G AT RS TR
& EFEF A B (NI-NTA) Y [ 28 T A9 TR
B AR AT B 7] 30 IR | L & — )
B AR T, E. coli DH50 #1 BL21 (DE3)Ig H
b 544 (TransGen Biotech) AW A R /A,
#i pEGFP-N3 Fl pET32a(+) Hi 4= 5256 25 {577
1.2 FHik
1.2.1 pET32a-ORF10. pEGFP-ORF10 #{kH
HJ#E TiLV RNA10 £ K771 (GenBank %3¢ %5
KU751823.1)4 465 bp, HEmtSHE(ORF10)/741 K4
342 bp. HRYERHESHE T F BT — X T e b 2 A%
FIRHAR pET32a(+) I ¥E 7514, TILVORF10-F:
5'-ccGATATCATGAGTGTGGCAGATTATTTGTC-3’
(FRIZACER EcoR 'V Bi§PI{7 £5)F1 TILVORF10-R:
5'-ccGAATTCCTAAGACTGCACGTCAAGAG-3’
(FRIZAFR EcoR TBEVIN ) 1T N33

EYEARARA GG LAY 2 = 5 A
EF) cDNA A#iti, LA TiLV ORF10-F/R A5[4#),
X TILV ORF10 J:F 1T PCR 4734, J itk Z il
P s tE i Yu ZUOGE A F b, b
YT 1%I N EE I F Uk R DN, FE 4% PCR ™=tk
frinficfngifh . K H AL AT pET-32a(+) Bk 43
S EcoR 1 Fll EcoR V BR 1 P VI 2011 WU,
B HL Pk A T Il A alifh, BoE T4 SRR
AR NEE R pET-32a(+H)2dh P . K4 ™Y
4% DHSa KIZFFE T, BEPLPKIZ PCR Sk
K/NIEWRIY) 3 AEA PR MNCAEDHARSE
RS FIHEA T, R EUSORL, 54T EcoR 11
EcoR V W) 55 IE o

[FJEE, 4 E9 e 8K pEGFP-ORF10: #f
P& TILV ORFI10 ZmtSIX it —X 55514, Til-
VORF10-F2: 5'-ggAGATCTATGAGTGTGGCAGA
TTATTTGTCAAGTG-3'( F XI£k4C 3% Bgl 11 BV
J5)F1 TILVORF10-R2: 5'-ggGAATTCGTAGACTG
CACGTCAAGAGACTTC-3'(F %4183 EcoR 1
BV 050 FIERENL AR pEGFP-ORF10 #4 8 )7
b [
1.2.2 TiLV ORF10F4HAERL  HuA KRN R
If 1) EPC AL 20 A L s 8 7 1 6 LAk b,
25 ‘CH;3% 24 h J5, {8 Lipofectamine 3000 %% 4%
I & (Invitrogen, USA)¥ ik pEGFP-ORF10 5§,
pEGFP-N3 #: L 3| EPC w; Ht44% 24 h F148 h 1Y)
Y, 1xPBS 22 0Pl (pH 7.4)1H Uk 3 A, M 4%%
FHEEE 2 30 min; BEEKA0EH 0.2% Triton
X-100 # 1k 15 min, 1xPBS 2 b iUk, M
HOECHST 33342(1 ug/mL)%4{% 10 min, 1xPBS 2
MRS TE 3 K, TUOt BB (OLYMPUS DP80)
TRER
1.2.3 HisTiLV ORF10 WE#ZRIEME L 4L
H4I e IE A 9 E 2 2 3A 2k IR pET32a-ORF10 4 1k
2 R BL21 (DE3); PREURRE V48N T 30 mL
FRNEEZAmp)) LB BiF¥Ep, F37 C.
200 r/min }iFEE 6 h; A IPTG BZWKEH
1.0 mmol/L, 16 °C. 200 r/min #£%L15 5 F k47K,
WA T IR TR A, X B (AR 1 7 7 I B 1R
4 °C. 12000 r/min &.0> 10 min, > HWCEE g A
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PLEIF AT SDS-PAGE %5, HEAMAMAEN
FE L RER S 4k Ni-NTA SERZHTAE 4l
R AT Y H 94 19 His-TiLV ORF10!'% ¥ 4lifk
Ja 1 B 9 H 54T SDS-PAGE %55¢ .

1.2.4 TiLV ORF10 &R EFHI&E Faifkny
A4 M His-TILV ORF10 5458524 i [Nk
FNRE < 1, vy, F3bIs, AR TS %
JE/NER SRJE R 1 DR e 1k, HE 4K,
YA R (R4 7)o 9 5 2 1 RN A5 R A 52 2 9 [
RN 1, v TR AR AT s, & — IR
e s dJa, IREkBun, T4 CHE L%, 5000 r/
min &.0> 10 min, B FJZ M7E B £ 70 BEHTIA,
I3 -80 CHRAE

1.25 Western blot #&ill ¥ 2lifk (1)l & & 1 His-
TiLV ORF10 % SDS-PAGE HL Ik )5, B T2k T4
{¥¢(Bio-Rad, 2% [E)¥%EN%| PVDF B I, F S%is
AT 4 CHEER; AT : 500 FikERY TILV
ORF10 ZrfEdiiig, F 37 CWE 2 h 5, 1x
TBST ZZ i1k, A 1 : 2000 Fi®efY HRP 45
ICHY IgGCEEPLR), T 37 C4kLiiFE 2 h, 1XTBST
TH R e R AL 2E R R A (ECL) 4 JR I 47
R A

1.2.6 TiLV ORF10 ELFEFT B KAHALAKRKIE
ST BURYLTILV 26 7 KA W SR A 2 R L
L. RFRERTE A% 0.3 g, FHEHE
F1 B 41570 B 50 mmol/L Tris-HCI 2% i (pH 7.5)
RPN 12 uL B RE EREGR, A
i 2xSDS FAEZZ Y, &P 5 min JFRA, T
12000 r/min &.0> 1 min, B3, %8R 1.2.5 Arid
A BRIEAT SDS-PAGE H, 3Kk #1 Western blot #5343
Mrijedis & e a4 41 20 B TiLV. ORF10 & FARXT
FIRME O o [RIEE, (8 p-actin HLAR(L = 2500)46 0]
Yl B AR 45 L ZURY B-actin 25 FIVE RN S TR,

2 HBRE5HH

2.1 TiLV ORF10 EFEMZER H ik E

PCR 455 i 7%, fdi ] TiILV ORF10-F/R 5| #19~
B FI|— 2 K/ 350 bp AY4ES DNA 4 (8 13Kk
i 1), @it EcoR I, EcoR V XU T4 1% f5 0
W HGE LR pET32a 44K I, WFLE R B RiZ A

Br K/INK 342 bp, Blastn 20 #12 BHiZ ¥ 51 4 TiLV
ORF10 BAFRITH, WISHETR AL, TN
T EHFKBEA pET32a-ORF10, A fHT F—
A r SRR, [F3, M TILV ORF10-F2/ R2
SRR Ry B H A (B 1 IKE 2), Ead
Bgl T, EcoR T WHEHVIFN T4 i felers Hak 5
pEGFP-N3 #i{k [, J)¥ 25 5 R sy o ke a7 2%
St AR pEGFP-ORF10, W] [T F—# TiLV
ORF 10 (130 241 Jfd 22 5 537 -

bp M 1 2

2000

1000
750
500
250

100

P 1 TiLV ORF10 3£ ) PCR 43
Lane M, Trans 2000 DNA marker; Lane 1, TiLV ORF10-F/R
S99 17 1); Lane 2, TILV ORF10-F2/R2 5| ¥4 15 7= 4.
Fig. 1 PCR amplification of TiLV ORF10
Lane M, Trans 2000 DNA marker;
Lane 1, PCR product by TiLV ORF10-F/R primers;
Lane 2, PCR product by TiLV ORF10-F2/R2 primers.

2.2 TiLV ORF10 B9 48 Bl 7E {3 43 #7

97 434 TiILV ORF10 % [17E EPC & ik)5
1) S 4 B 5 57 43 A1 F B ASRFAE, F pEGFP-ORF10
F1 pEGFP-N3 JFuki 3 il 5% YL 4 i, A [ s [i)
WA B F OOt BB LS . 45 R BoR, FY
pEGFP-ORF10 f EPC 4 it 7 40 i #% 1 (24 h Al
48 h)H LRG0, R TILV ORF10 & &
F EPC B4 A% v (8 2); %% Yt pEGFP-N3 4 Jifg
(XS REZH, 7€ 48 h A9 4 R AZ RN A i o v b R £
9%, W] EGFP & H & T EPC 1Y 40 il A% 12
M, SEAE R —2AE 2),
2.3 FHAZEAHisTILV ORF10 R REFN4{L

P4 IE#fi B9 pET32a-ORF10 4 Rk 34
Ml pET32a 28 45K 1L = BL21 (DE3)ZFE 5 B bk,
T LB WAAE 3RS 1.0 mmol/L iy IPTG)H %S
#ik; pET32a-ORF10 £k &M IS5,
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Green fluorescence Hoechst33342 Merge

pEGFP-N3 48 h
¢
- . . .
o . . .

K12 TiLV ORF10 £ EPC H A9 I 40 i 5 13 43
JHJFCKL pEGFP-ORF10 5% pEGFP-N3 %3¢ EPC #ififd, T 24 h il 48 h i (] 53 i AF - T 9O W MBI
(05615 5 %R TILV ORF10-EGFP 5 EGFP % [, ¥ (528 63%/R EPC MAIMIRL; BURATEL, *40.
Fig. 2 The subcellular localization of TiLV ORF10 in EPC cells
EPC cells transfected with plasmid pEGFP-ORF10 or pPEGFP-N3 were collected at 24 and 48 h and

were observed under a fluorescent microscope. Green fluorescence signals indicate TILV ORF10-EGFP
or EGFP protein; blue fluorescence signals indicate the nuclei of EPC; magnification, x40.

1§ % SDS-PAGE HiJk, %58 i /R 1E 33~34 kD bt ¥ cmmT—
B AHERE A, B His-TiLV ORF10 gl & &

F(& 3, Vi 2); 17125 20K pET32a KL HTE 22~
23 kD kb Bl — 5 B 1A%, B pET32a #iik
H B RAE (3, ki 1),

B RS ) pET32a-ORF10 FKikH |
R _EFET Ni-NTA SERUZHTEE, TASRBKmg ik
FERIVE M ATV . 25 R BORFEZ 75 mmol/L
IR I8 P 1 S VR R L S, 2 T A v L o 2 R A L
2T 1, FJn 3 100 mmol/L KM 35 B T K
His-TiLV ORF10 fli & 8 [ 7T U4 T I AF, SDS-
PAGE HLyk &5 8 W n 4R 15 By fl & & 1 His-TiLV
ORF10 21 & 4 = (& 3 3kiA 3), ol HF F —2B4iik
il 2% o

45 =
His-TiLV
R [
3 B B ORF10
26 —
20 —
14— g

_

SIS

{3 His-TiLV ORF10 A% 3k K [ 4lifk
Lane M, ¥rifE# F marker; Lane 1, pET32a/DE3 1l A1 14
Lane 2, pET32a-ORF10/DE3 Al M E 14
Lane 3, 4lifbJ5 /) His-TiLV ORF10 @l &4 H.

Fig. 3 Prokaryotic expression and protein
purification of His-TiLV ORF10
Lane M, protein marker; Lane 1, soluble protein of

pET32a/DE3; Lane 2, soluble protein of pET32a-ORF10/DE3;
Lane 3, purified His-TiLV ORF10 protein.
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2.4 HLKYERIER

Wik RSB E S 5 W/ NEUR, IRBR
Huf, #kf5% TiLV ORF10 ZHi L1 o o8 T4 TiLV
ORF10 Z il iF 557, LA pET32a-ORF10 /DE3
FIRFEIFHFRBLEANPUR, DI TiLV
ORF10 ZHL I iE ok, #547 Western blot #: ,
25 5 7R, Western blot /& | — 45 K/ 35 kD
455 H B9 8 11 454F, B His-TiLV ORF10 fill &
H, X/hN5 HFr—2, #F£ W TiLV ORF10 £ 1 i
Al LUFE SR ] TILV ORF10 35 E (& 4),
25 FRTIFEKAHALAPTILVORFIOEHEE
S

DA 28 B G B AR (LA . RELE L DR RN
S R PR, DL TILV ORF10 Z4iiMiE (1 -
800 Fi &) AP . Western blot £5 5 W7, TEYLHR
B e 4 A BUh BRI R — 2K/ 21 kD 1)
R4 (B5), R/h5S TiLV ORF10 & [

kD 1 2

35— W e TILV
ORF10

4 Western blot £ TILV ORF10 24 ifi i 5 57 1k
Lanes 1~2, pET32a-ORF10/DE3 #5331k M .
Fig. 4 The specificity of TILV ORF10 polyclonal

antibody by Western blot

Lanes 1-2, Induced total proteins of pET32a-ORF10/DE3.

kD 1 2 3 4

. Was — TiLV
ORF10

2] —— .-

22— 8 F S W e — pactin

5 TiLV ORF10 fE 445 % 4k fa 25
HLPREARIL S E
Lane 1, /&% TiLV Z k4 4 RAE B H; Lane 2, /&Y TILV
AR (LA AR s Lane 3, B TiLV 24k fa (14 JFE
MIEH; Lane 4, &Ye TILV 34010 B S E .
Fig. 5 The protein expression level of TILV ORF10
in virus infected tilapia tissues
Lane 1, total proteins from TiLV infected tilapia spleen tissue;
Lane 2, total proteins from TiLV infected tilapia muscle tissue;
Lane 3, total proteins from TiLV infected tilapia liver tissue;
Lane 4, total proteins from TiLV infected tilapia kidney tissue.

S TaE—8. #—E0Hr IR, TILV ORF10 A
FEGS B AR L . RGUE . AR S I A ek 1 22
SRR, H AR RN A R A, R
Z, WA & AR, T f-actin F FITEYLR L E
(R RILPAL o LA | A 60 O v 1 2 3K b AR G — B

3 itig

TR0 B A 0 T BB A 11 76 41 A v 9 A AR
XoF 1) B 9 7 S R (W Dy e EL AT — B AR SE R S,
KT R T ADRV-13R 25 [ (19— Z 51340 i 12
PR, 8 ADRV-13R | 14 85 4 44 do 2 1% 1R
I E AT N BT 9 00 25 0 80T R Y, R
ADRV-13R 7E PN J5 PR 7 i T2 H 58 B 7 4=
TE IR A #R08 TILV ORF10 3:H 4iin %
HIIREAR M, WA RIS %Y W8 28 1 D) g i A
KRB, F, ABF5EET PCR MY TILV 58
F b B R PRI IEZH 2] cDNA kT 5e
% % TILV ORF10 R 4t 75, I T %t
P74 pEGFP-ORF10 ., MV 21 il 52 17 45 3 8 7,
TiLV ORF10 & 1 7F EPC il rh ik 5 RAE T4
MuA%, FIIZE A o] BETE I MIAZ P9 K FE A SC TRE,
WHE RS SRR MR . S FEEESE e A
F; {HJE, TILV ORF10 & A 1 BARTIREA frift—
HRARGT

i O A% Rk A pET32a-ORF10, &
I Eh#ik TRl % A His-TiLV ORF10, SDS-
PAGE 7 #7 /Rl & & 1 His-TiLV ORF10 £ E.
coli DE3 FE LA ML A7, minl it A
P J5 22 1) B (A 240 b RE T A7 b AR FE B R
T Ry I S 2% rm At e S P i 1) 22 B I 7 42
BEERFER . AUFTH AL E A e N, 3RS
T BUERY TILV ORF10 £ 3¢ FEHT LT . Western blot
SRR A SRR, H A0 2 e RED I E AEFE
SEHB ARSI FIR I TILV ORF10 HEYS&AFE N, X
JF— B RAMSE TILV ORF10 5 [ L RE FlJp 75
IR G 5 BOR AL AL T 3R]

DAAR S £ 19 22 T BB 0L T 4G s 2 A £
FA 4 TILV ORF10 FHHMRIREN, 45585
TNIZAE TR G 2 A £ T RN B rp ek e A,
s % A A FE A B v BB TILV A9 2240
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TE . PRI E E B IR K IR M, AR
SR TR FH B RN P ORI i, (R, HENE R
() % A £ 1 TG 2 % 09 22 0 AT 5 2 R 1K
W . BRI, BIFSE TiLV ORF10 2K [ 75 Ju s & 3k fa 5%

HAUP R IKNE O T — B BB AR TiLV 2
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Subcellular localization of Tilapia Lake Virus ORF10 protein and its
tissue expression analysis

CHEN Zhongyuan', WANG Ronghua', LIU Zhixin"*, YU Naitong" >

1. Changde Research Center for Agricultural Biomacromolecule, Hunan Provincial Key Laboratory for Molecular Im-
munity Technology of Aquatic Animal Diseases, College of Life and Environmental Sciences, Hunan University of
Arts and Science, Changde, Hunan 415000, China;

2. Key Laboratory of Biology and Genetic Resources of Tropical Crops, Ministry of Agriculture and Rural Affairs; In-
stitute of Tropical Bioscience and Biotechnology, Chinese Academy of Tropical Agricultural Sciences, Haikou
571101, China

Abstract: To study the protein function of Tilapia Lake Virus (TiLV) ORF10, the TiLV ORF10 coding region was
amplified from the cDNA of spleen and kidney tissues of TiLV-infected tilapia. The eukaryotic expression vector
pEGFP-ORF10 and recombinant expression vector pET32a-ORF10 were then constructed. pEGFP-ORF10 was
transfected into Epithelioma papulosum cyprini (EPC) cells for fluorescence microscopy observation. Green fluo-
rescence signals were observed in the nuclei of EPC, indicating that TiLV ORF10 was localized in the nucleus.
The recombinant vector pET32a-ORF10 was transformed into E. coli DE3 for protein expression analysis, and the
results showed that His-TiLV ORF10 was successfully expressed in the supernatant form. Furthermore, the fusion
protein His-TiLV ORF10 was purified by Ni-NTA affinity chromatography and was subsequently used to immu-
nize Balb/C mice to prepare polyclonal antibodies. Western blot analysis showed that mice antibodies can specifi-
cally recognize His-TiLV ORF10. To further analyze the protein content of TiLV ORF10 in the muscle, spleen,
liver, and kidney tissues of TiLV-infected tilapia, the polyclonal antibodies were used for western blot detection.
The results revealed differential protein contents of TiLV ORF10 in the muscle, spleen, liver, and kidney tissues.
The highest expression was observed in the liver and kidney tissues, followed by the spleen. The lowest expression
was found in the muscle tissues. The subcellular localization, polyclonal antibody preparation, and tissue expres-
sion analysis of TiLV ORF10 in this article provide an important preliminary basis for the further study of the
function of the ORF10 protein.
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