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b TR 2 B bR s B AE 2014 4F DA AR 548 7 1) —
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VSV L &AM EAEH, IR G M VSV RNA (44
BHFE, DNA #iih A6 1 53R EHEE L
BAMEAEH & L & AR A AT
SE AR 1 E R Rl 5 EE L E
SR R R M R . B L AW
TR N5 B3 At v 2L 20 o R e 1 e h 215 )
Pz AR A A A 2 R B R R i 1R
v TG .

T SHVV J&—Ff 8 i fa 28 el 8 H A ik
BHABE SHVV R i, 3T L&A
FEIR B e sk M I i EZAE T AR BF 5 f LR
I 900 /> ik 5 44 2 7 JF A% 3 38 4k pET-32a(+)
bR R IR el Ak, I Al Ak Y B R P L K
HA, 6% SHVV L & 1 2 sk bu ik, DU R G 22
SHVV W05 HLE A L & [ 8T BERT 57 25 & St

1 HRE5FE

1.1 RIE A SRR

SHVV MM # 0 B I EH T LR =
TRAF . BE s SR i 51 55 40 il 2 (CCOD | iUk pET-
32a(+) 1 pCDNA-L & i fE L R = A7, K
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95 0t A Trans 5a KM FF B e B B BE A BL21 KA FF
WRIAFEKH W AT 22X S EWEARGRAA.
S5 Bt syt e R RR A P U I 3 AR ) TR (R
HOA R . R R & PCR 77 9 44k 7]
W e WG i B N SR AR A R A .
12 sS|¥M&EMK

P& GenBank I & F W JF ¥ (& F 5.
KP876483.1) , ] Jfl Primer5.0 #F %3t 1 %514,
SIFATE .

L-FW.5 -TGGGATCCGGTACC
AAGCTTATGGATTATTCTCAGGAATA-3';
L-BW.5" -TGGTGGTGGTGGTGCTCGAG
AGATAATTGAAGATTACACA-3'

Hodr , FRIZL HEE I S (Hind [l #1 Xho 1),
%2 R OUERHE YA RS w47 G .
1.3 pET32a-L EARERMMHMME

DPCRY B HMHERK, L&A SHVV L HEH
)k pCONA-L A #AR . L-FW 1 L-BW A5,
PCR ¥ 34 L [N HT 900 bp, ¥ 3R F W F.
98 CAME 10 5,55 “CiRk 5 5,72 "CHEff 30 5,30 4~
B, PCR §™ HE S5 oI, 7= W T 1 00 1) B B il e e v
VKHEAT R

2 WFYI % M B IR R R A K pET-
32aCH) R G PE N DI B Hind [T A1 Xho T #E47 XL
U1, 1 h ) ¥ B Y 77 ) 28 BB WE G S L UK 4y S R
it FH € e 1T o ik R0 & F AT Ik, k. JF R
Clone Express One Step Cloning Kit ¥ #fifk [n] §it (1
L BOFIEg UG i 800K pET-32a(+) BEAT % 4% . 0%
HEAL YA E KIGATE Trans 5a B2 00,
AUE K VK 30 min; 42 C KA 45 s J5 S5 20K B
2 min; AIA 400 pL LB WA E: 35 3L 5 A 37 “CH#
RS % 1 hs WEL 100 pL B R A1 % A 7 & &%
) LB [ AR5 rh 8 T 37 CRE RIS 12 h,

3) T4 TR Y PRI S . PR HCER e o R T
PRS2 N LB AR SR b D T 37 'CHY
PR IR AT 45 5% L 4 HRJORE i £ 3 500 6 45 4 20 R 4R
B A Tk, LA pET-32a(+) 1 I 2 51 4
(T7-FW 5-TAATACGACTCACTATAGGG-3' I
T7-BW 5 -GCTAGTTATTGCT CAGCG -3") X} &
HFRLHEAT PCR %58 8 BHPE BOR % 2 s L AR
WARA AW, WMFEHR S GenBank H SHVV
L JEH ) C& 35 KP876483.1) #4718 4 1R I 1)

#5534
1.4 HEH His-L EAMFKEMA L

B OF 0 2 R 5K BT R fk 2= BL21
(DE3) B3z & 41 i, 354 PCR %5 % by BH A% 19 17 7%
FEMAE S N0 LB AR RE g7 3 b, B 137 °C 180
r/min EER P E IR, MWK OD {HikF] 0.6
B A IPTG 2 H AW B 1 mmol/L. JF7E
16 °C 150 r/min M RF SR IFEFRIE, BoU
5 S RIEHER I H PBS EE VRS 2 KF HEAT
EEME R, 4 °C .12 000 r/min &> 30 min, I % b
W HULVE  #17 SDS-PAGE %58 737 .

SR O U2 o T N S = o i Sl W A U
A T EA BRI R BAT W T KBS RE &
O WCE R PBS BE ., 4 °C R e, B0 Y 4
. %M Ni-NTA His-Band # i 3% F1 2 B 4
& (Qiagen, BED ik EAE M, S IA T ALY
Ni-NTA &l Ak A B 7 ke A B E U0 247 2l ik . PEfi
FAE AR S E SO Rk EAE A, RH
Ja M4 & il 3 SDS-PAGE LK %2 .

1.5 ZRERENH &

Bralifb s i B4 His-L 8 R 2 KA
o o 3 IHEAT S 5 1 R N 2 A R S 4
IR e 2 RIR G B LA R T 2 8T
SIE IRV 22 R AR, 5 2 IFNSS 3 IR 9% 43 il
FESE 1 RGEIR S 2.4 e T, RHE AR S
FRMIB AT FNRG IS H#HT KT 28
WA, 7RSS 3 A 7 d JR & IR 4 C R
B .5 000 r/min B0 30 min, YA L. A0 £ 5
R BLAR (R -85 13 PR AE7E — 80 “C VKA 75 .
1.6 Western blot #& il

i T25 UM AE & A 10 %0 #A K3 iR 4 1l i
(Gibco,New Zealand) . %5 &K (100 pg/mL) FlHE %
2% (100 pg/mL) ) MEM(HyClone, USA) 1 37 J
Fi g CCO 2l , 735 40 ML A< 36 B 2 5 S e SHVV, I
JERIEYE SHVV B CCO 4ifE/E 4TI, 24 h J5 Ik
EANMLRE S A SDS 1 FE 28 v, B FF A R 7
R 10 min, 347 Western blot 2387, A
LR INE « BEH 6 0 14 DY Bk e ;s i FESS 80 V
HEAT HLUK 5 7 TR 13 i 6 s 700 3890 38 40 B8 IR e, 445
LUK, I 1 e R ASL 2 B0 2 8 0 2 11 2% iy ol 7 B 3
PVDF [ F, L9 V 1HE B ED 60 min; 5% g W%
B 2 hols—Hr(L 2401 ¢ 1 000 #i B GST 45
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ZiiR 1 5 000 M B4 CRI K EE , TBST &2tk
THYE 3 WA S min WEYE 1 WK HRP AR A9 % it o8
HRPUEN ZHUEE 1 h; TBST ZrhikTEE 3 K,
£HYK 10 min, ¥ PVDF BEE T ECL £ $ . R
FAG2E: K6k B A IR HT
1.7 EERER RN

PRl BRI R AF 1 CCO 4N it 42 Fh £ Ks 57
LA, B4 K & 70 % ~80 Y I, &Y SHVV, I [
KEEG SHVV 1 CCO gfE XTI, H 1 h )5
e pl 5% FBS B MEM K7 5% 3 4k 2245 3% . 24 h J5
FEEFRIE L PBS UEIR 3 KL IMA AN Z R P EE = R
[ % 15 min; PBS ¥E¥& 3 WJa . A 0.5% Triton,
FIMWH 15 min; PBS YB3 WG . WA 5% PBSA
B 1 hs A L EHZ AR, 37 CHE 2 h;
PBS ¥t #% 3 W 5. i A FITC #5ic B9 9¢ 0% — Bt
(1:100~1: 200,37 ‘CHEEHIFH 1 h; PBS ik 3
WG s FH DAPI B 4 15 min, 8 J PBS ¥ 3 X,
FH O 3R 4 B A B B T4 IR,

2 #RE55MHh

21 SHVV L EEHERE

HE&A SHVV L FEFE ik pCDNA-L b £
WA PCR 938, 7= W) 28 196 B0 g W 6 Jie /L ik 4
Br . AT UL 25k 900 bp MY 4E S M4 (B D . 5 H R
BR/N—%,

bp
2 000
1000

500
250
100

M:DNA marker 2000;1:L £ X . M:DNA marker 2000; 1:Tar-

get gene of L.
B1 LEFEKPCRYEER
Fig.1 PCR amplification of L gene

FESREHFH AL His-L £H
XoF U 2R 0K Y B VR AT e R AR L WA BT IR
SRR ST ok B9 8 1 9E 1T SDS-PAGE BE i A ik
3BT 20 85 R B xS E A TE BIE b RS,
HLAES 2 YR PRI T e 9 B2 o i 1 J5 MR UK BRI L 3
Hor T B2 42 ka, 5 H 898 B RN B — 2
Wie B i P v 40 I ) il 2 ERE L B S T B RE A

2.2

F His #rZ 3R 34T Western blot 258, 45 R R,
BRI JC AT, difk )5 1 His-L B 418 Ak
M TE 42 ku ZEA A 1 AIE MR, 5 B RN —2

ku L 2

ka M 123456 78

A:SDS-PAGE % 5 4lifk () His-L T 41 % 1. M. # [1 marker;
LVES)E B s 2.9 W 3~8. A/ e A8 5 B: His L B4
EAMEE. LIFERUTEAMF; 2. 400 His LEHABEAM, A:Pu
rified recombinant His-L protein by SDS-PAGE. M:Protein marker;
1:Supernatant of bacteria after induction; 2:Liquid flow-through; 3-
8 Purified protein eluted after purification; B:Identification of His-L
recombinant protein.1:Protein before induction; 2:Purified recombi-

nant protein His-L.

B 2 E4 His-L EARREMANLE SDS-PAGE 4347
Fig.2 SDS-PAGE analysis of expressed and purified

recombinant His-L protein

2.3 Western blot iif L EH &

HAHH M His L 2405 %58 = R AR,
W ML 3RS L s A £ sebEbidk . il Western
blot #E4T 73 #7, 45 3R W g SHVV 1Y 2 F1 A il
A 1SR4, K/ 220 ku, 5 H B E AR/
—H(E 3, AR E Y SHVV 1 CCO 41 g B 5 %
A ISR AR A 1Y 22 v R BT R R S M U
L#EH.

M 1 2

ku

180

140

45 W i

M. # 4 marker; 1:/8&% SHVV 1y CCO 4IHI#E; 2. REPRSHVV
iy CCO 4i i # . M. Protein marker; 1:SHVYV infected CCO cell;
2 : Uninfected CCO cell.

B 3 L ZEHEH/ Western blot #& il
Fig.3 Detection of L protein using Western blot
EERERNAETWHR L EARILHMEE N
¥ SHVV IBYL CCO 4t g , 38 i ] 42 5 328 5

24
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WEE L EEREMTEN ., R ER.LEALZ TR
BURTT LA S PE H iR B SHVV ) CCO 4ii ffgth
MLEA,HLEAEMNAEMBREH, X5 SHVV

DAPI

7 240 i S5t 50 B K PR 2 Y B s SR — B, T 0 R 4
T e A WL B 2 (0 5 (BT 4) . R B % 19 £ e b
PUR T LR e S LA S

Merge

Mock
10 pm 0 }LITI 0 p,m

- - - -

BERBRELTN L ERERFFRE

Indirect immunofluorescence analysis of L polyclonal antibody

B 4
Fig.4

3 i

L, il J2 3% [ 8 B A IR K SR G L R, SHVV 2

K g 2 i A B AR EI A 1 RR SR E L SHV VR
RIS EEN P B A SN EZS & N BN 5]
B LEAA S MRS L. RdRp. Cap.CD (i
FEAR O MT CH B 5% 78 Tl 45 1 5O Al CTD(C i 45
PO Hod RARp 2 3 B2 D) AR 25 # 3k, & 45
AW HE . Rahmeh 20 Y RFSE &3, VSV P &
HAT LS LEESSE I LA C uiBRR 451
(CD.MT # CTD) £ && Hb 5 2 7 N %z RdRp #
CAP 45tk , Qiu "% VSV iy L & H N K

SE AT SR R AR R N K i £ /LR X T
TR SR W . AR A H W EH 4 SHVV
L 2 F1 ) 2 s iR, S B 55 FL ) Re 48 AL FE Al B0kt .
1El KA SHVV L &1 5F B K (240 kw , JF A% FR

ik K g A R e, BRI, AR PR AE A5 L A 20

REHUIAR AT BE£E RAdRp &5 F 380 AT 900 bp #E47 5wl |
%E%Lm@fwmﬂ%zﬁ%wﬁ XA A
TR ZAL 5 B4 TF R A ML X RAdRp 44544
AT D SR L ER 5 FEHE
PE L B B3 E B 1 E RABESE .

FATHB &M L &E A2 wESASN SHYV

YL CCO it Brp iy L . fE s E 1 5

MY H B A BE L & A RARp 4 *ﬁiﬂjiﬂﬁ
RG0S e P . (H 2 o A WL 2 3] — L 2, 1 W]

L & [ £ wbEdiion] i85 4 & A s w5 E A
KRR RS A

FATFH L E A £ 5w LR SHVV B gL
CCO 4 f i F2 i L 2K 09 7 40 i it A7 1 7 A
X HE B RN SHVV &Y CCO 40l 24 h 1y L &
P AT 040 M R A7 B AT 9 B B e AN T 5[] A5 T
Je T R ok L & 7E SHVV By i 5L
TR0 S 15 R A R B AR SR S FR i — 2B IR A
Wz .
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Prokaryotic expression of L protein of snakehead vesiculovirus
and preparation of its polyclonal antibody

ZHANG Yanwei,ZHANG Yongan, TU Jiagang

College of Fisheries , Huazhong Agricultural University/State Key Laboratory of
Agricultural Microbiology sWuhan 430070,China

Abstract To study the role of L. protein in the snakehead vesiculovirus (SHVV) proliferation, the
first 900 bases of the SHVV L gene was amplified and inserted into pET-32a (+) to construct pET32a-
L prokaryotic expression plasmid,and transformed into E. coli BL21 (DE3) competent cells. Different
temperature, IPTG concentration and induction time were designed and the best expression conditions
were selected. The purified protein was purified by NI-NTA affinity chromatography column, and was
used to immunize New Zealand white rabbits to prepare polyclonal antibodies. Western blot was used to
identify the specificity of the antibody.Indirect immunofluorescence was used to study the location of L
protein in channel catfish ovary (CCO) cells after SHVV infection. The results showed that the purified
L protein was about 42 ku. The L protein polyclonal antibody can react specifically with the L protein,
and the L protein is mainly localized in cytoplasm,indicating that the L protein polyclonal antibody has
been successfully prepared.

Keywords snakehead vesiculovirus; L protein; prokaryotic expression; polyclonal antibody; indi-

rect immunofluorescence; Perhabdovirus
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