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WIS, WkZ, B
(AR =5, R 2 B KR AR %, W L 430070)

WE: hTLXTo®# Akl KECSHVV)BE G P) W R HAGRIEA R A ERERAFHIE
A, AR BT SHVV iy PIEE, H# T KA K% MK pET32a-P, 3 it Ni-NTA 5 fr
EMAE4His-PERE, REFTHEZAARFET 2w EHE, FIAZIAES SHVV B
PERaOFMEHTEZT. #—FFAAHERZE R LE G EGFP) AR T PR AFMEY
T 4o M L, It & PCR (qRT-PCR) . Western blot % TCIDs, #F % 7 it 3k P &
B 7 SHVV ¥ty Foh . 45 R B R, SHVV &3 & X R 97 & 41 j (CCO) H 3
34PERAW, #—FRIEEXY, HY2L5F 2 ZP&EA (XHKP) XA RHEP2, T
M E LR RAAPI P2 T HEEMAEMMER, EETUAEETFFHR. & CCOH4i

ot & ik PLL

XBIA: b kWK E,;, £ EBRRE;
FESHES: S941.41

SHUIR B A e IOz, W RS
S . Bl AT 2017 4F E BR
BIPRE G2 (ICTV) ATt £ BT, 5o
B 185 R, o 18 AR, Hi A W sk
B4R, SRR 14 BN, BEr, e
HURFGTELD 20 Fl, 43 3 AN JEY. a2 HUR G R
AT DR Z R oK K (02, SOtk , 4
FEFRFE M B R AT . LKL B (sna-
kehead vesiculovirus, SHVV) J& M & 20 1% H1 A T
2014 4 N AR A AT — A A& 9% 1Y 2 68 (Channa
argus) FEFH 5y B AR B ) —RR SR EE . SHVV
(A% A 5 H 3k P 41 RNA(CK /M2 11 kb) . 2
(nucleoprotein, N), W #& H (phosphoprotein, P).
RNA K ##i i) RNA 2 & i (large protein, L) 41 A .

ks BHA: 2021-06-11
FHEIE: EHEBRRE IS (31972832)

EEBEH: 2021-08-13

P2 ¥ gk {2 # SHVV ¥ 78 . F b, SHVV 7 & %
RAESAMEP2, HPlLf P23 SHVV ¥ X EEE KA,
BORAE U R B RAEP X AR IR )R

PEa; miyfk; ¥E

RS EPEE (P
B R A BT E B SHVV iy

MEARERE: A

KA FE A2 — 2 FE B H (matrix protein, M) JE i,
M ELRES, GRS R P, PR A e R
HY W 25 [ (glycoprotein, G)', & Y: SHVV Hy fi
B T S TN T VN 0 -2
A 2 Tk e e 2 — PR R A PR 3k 42 Y SHVV 3
FAP, SHVV YL S8 H 68 (C. asiatica) 4l (stri-
ped snakehead cell, SSN-1) ) miR-214 |~ i 3K ik,
TN IA 1 miR-214 3 i 30 N F1 P AR BRIk
T fERE SHVV 3551, Ak, miR-214 7] LI5S
] 15 3 25 1) AMP AR Y 28 1 B0 R 1E I 45 T
FRE, WTHE SHVV H45 1, ] LI ) i
FHE U A BRI SHVV 1 5E 1
HORI R P E A~ ZIRENEH, P
HHEES NMLEAZSG, 76 PEMM N i
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CHi A — P NEAMSESM S, mMPEH
9N 3 19 MR IR 2 L B s &0 A, L,
N, PEH 53 HH RNAE RAZBEZEAE S
P M PEAS LEASGGERRAME S
W—REEER, LFREREFENER. 2
[/ RN o N BV O ol S = B e 970 e 1 )
H AR IR B e A I A B e
20 100 %) P9 TR S e RN RE AR i 40 IRF3
BRI, MR 02 i 2k,

XFF LR P AR A AR oY AR
AR R . BF9T & IAE K6 B 78 SR UL 18 &
Ry, BRT AR PEA (P, ©
AL Az 4 Fh TR (P2~P5)>), P1~P5 (311 41 Jfd
NI, BT P EAFEEAR IR, X
JRTEM P I MR P3 REDE A AN RE, 456
2%, RitmEgE". Har, a2k P
EHSHARM = 5T, HEARTFRS & T
SHVV P M Z s Ediik, 76 SHVV BL b i
Hi L (CCO) % Bl &K P (P M H R
FR P2, Xt P1 AT P2 43I0 40 it 5 47 S H X SHVV
BB B R AT TR BRI, BRI A R o R
SHVV [ o AL il LK Uk 88 P 2 L S A IR 1
UIReBaE T At

L bR

1.1 SLIe# R

BE 5 R (Ictalurus punctatus) CCO 41 jg 1
ARSI FARAE, B R CCO Yl il 15 77 3 A b 75
15 8 £ (MEM)(HyClone), 523 &4 10% #H
FAE M A LT (Gibeo) . 7 %5 £ (100 pg/mL) Ik
% (100 pg/mL), 40 3% FRTE 25 °C fHIR G F 48
RTS8 K IR (KP876483.1) ALK =
TR

1.2 SEIg

JF R 3% 1Kk B 4Kk pET-32a(+) Al HL A% 36 7k 81k
pEGFP-N1. pCMV-MYC i AR Sz 85 577 ; KW
¥ (Escherichia coli) trans50 J&3Z A 4 g . BL21
JRESZ S A L TR R 2 0% 4% 1 R & (pEASY-
Uni Seamless Cloning and Assembly Kit), Transln-
troTM EL #% 5 350 2 A bt 2 sa AR PR
AIRAF; TRCEE ., @07 AR, KB
EhWR . Tween 20, H M55 E AR GH W B 1 25 48 4]

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

AR A BRA A W BRI P N DI . Trizol |
DNA marker W H 49 TR (RE)ERA A ;
iR ki 7 d e ol R S E i g SN SRS -
YRR R A A R Bkl 4R RN &
It H Omega /A ) ; SDS-PAGE B i Fic #il 12 771 &0 1t
Habat i = B AE Y ARG BRI F .

1.3 PCR3|¥1F%)

FH Tt PR A% 3K BORL (9 51 ) P-FW
P-BW, T i & PCR (qRT-PCR) ¥ 1 G il -
actin W51¥) q-G-FW. q-G-BW. q-f-actin-FW. g-
P-actin-BW, DL Ko i @45 A Myc b5 % . EGFP g
S0 P, P2 B R R IA BRI 5 | ) AR I3 1,

1.4 SHVV PEREMEZSEZRERNE
WE

MUY SHVV [ CCO 4 i h 42 It RNA,
B cDNA, L% cDNA NAiHr, H b FiEs
Yridi PCR Y™ G PEEN, P 34AR)F . 98 °C A2k
10s, 55°CiBk 5s, 72°C %E{H 40s, 30 PMEH,
FH 35t B W e s R Uk 43 H i R B, RS It
FIGXTH W B AT alifh o B IR A% Rk 3k pET-
32a(+) FH R il 4 PN VI Hind 1A Xho T 33547 XU
I, HEA% %K AR pEGFP-N1 Fil p>CMV-MYC fH
EcoR 1Y, BEYI 1 hJ5, B /=2t ik o 8
Je A e 11 iR & 2l 4k . FlH Clone Express
One Step Cloning Kit & £fifb [0 Wi i P 3 [R] % 2 3
AR pET-32a(+) |+, FH [F] V5 4 s P 3 2 ) K
& pEGFP-N1 I pCMV-MYC -, 50°C j%#% 15 min
i, Y H AL R KB AT A trans So &
ZAMAL T, PRI S B T IR TR SR . A
SYESI AT VR PCR K E, BEWIE%E
IR WA B mIHEA T

1.5 E4A His-P EEMFT AL

XAIX % pET32a-P JFUki%% 1k BL21(DE3)
BEZ AN, PR ERERS S, HRE
PCR %@ MM G M E S T EHE M LB K
Fwih, 37°C, 180 r/min ¥ 3% % I W OD fH i&
F 0.6 BN IPTG £ & E A 1 mmol/L, ¥ I
WAE 16 °C, 150 v/min & IR T R iFEFRIL, &
DR, 8RR LS wik (PBS) & VER G
AT B FERE % (ATS AH-1500), 4°C. 12000 r/min
B0 30 min, AU BIEBOADIRE, #E4T SDS-
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%1 PCRI &5
Tab.1 Primers for PCR amplification

514 Fr4 i
primers sequences purpose
P-FW GCTCTAGATTTTTTTCATATCCCATCAC JR%FR LR prokaryotic expression plasmid
P-BW GCTCTAGATTTTTTTCATATCCTCCTGA
q-G-FW ACACCATACATGCCAGAGGC AHXF EHPCR  relative quantitative PCR
q-G-BW GCCTCGCTGGGTATCCAAAT
q-p-actin-FW CACTGTGCCCATCTACGAG
q-p-actin-BW CCATCTCCTGCTCGAAGTC
MYC-P1-t-FW CTTATGGCCATGGAGGCCCGAATGGCAAAACCAGTTTTCCA HAMRIEFRL  eukaryotic expression plasmid
MYC-P-t-BW CGAGAGATCTCGGTCGACCGGAACAGCACCATTTGCTGAA
MYC-P2-t-FW CTTATGGCCATGGAGGCCCGAATGGAGTGTACTGATGAATA
EGFP-P1-t-FW GATCTCGAGCTCAAGCTTCGAATGGCAAAACCAGTTTTCCA
EGFP-P-t-BW CGCGGTACCGTCGACTGCAGTATTCATCAGTACACTCCAT
EGFP-P2-t-FW GATCTCGAGCTCAAGCTTCGAATGGAGTGTACTGATGAATA
PAGE %7 . REWIH B0 2 h, SRJE FAH R PIAR (P & 250
XEkik MR FEALER, X His-P&E  p-actin, EGFP & Myc MFrZ$i{A) 5 PVDF X%

HPE 7 KA S %5, H Ni-NTA His-Band # i
SEANZ AL G & (Qiagen) MR TR L3 ¥ b 2l 4k
HHEA, SRAETAY TEA RN A Ni-
NTA li {4 B TR AT B AE Ul A e AR B PSR T
dEATalife, PR B TR JE S (Millipore, 15
mL, 10 k)45 & M, W45 10 & H 5 SDS-
PAGE Lk JE 47 e B 04 B U 7

1.6 ZRMEAERTIE

ek EA P EAYUR S F KT
eEFNRE, maAibE, K ESEE LR
Ffes Al fEss 2. 4 i nssess, R P&EA
R S5 EEMBRAT2ERRSE, FLLEE
FRAR 53 WREE 7 d Ja K A At B,
4°C it #E, 5000 r/min £5.0> 30 min, YA I
H, Rl 2w EGUR (80 WRUY, IR T
1RTFAE—80 °C VKA % 1 .
1.7 Western blot

b A R O = SO g B = 2 o
J& ¥ 100 °C AL PE 10 min, #E1T SDS-PAGE #E/i%
L YK A1 Western blot, J5A% 3R IA 00 8 A H % i
SCHE PR gL AR T AT, TR EE R SR AL
AR . BRI E AR R, FEER
() 1RE S 7 7 % PVDF B |, & 58 A 5% i

https://www.china-fishery.cn

JIFE 1h, TBST Z ik PEfE 15 min, FHE 41K;
5 I HRP 4530 B 2 Bt R B B S b i = 18 07
A 50 min; TBST 2%t ¥ Ve X 10 min, F & 31K
JE¥ ECLAL 2 R e s e i 1, B Tk
FERAGAL AR -

1.8 #AAfE RNA HIH2EL

W5 20 B AR =80 °C 1) B I T VK 46 Hp B
BT UK E R . A 20% TRIzol 44 #1148 4)5
FIZEYG , vk E#E 10 min, BUEE.OHLT 4°C,
12 000xg #.0> 15 min, B0 HRH 404 3 2,
W BTG 0, 37 W 2 9T 1Y RNA-free 8508, i
A5 PSRRI SR, VK FE 10min, 4°C,
12 000xg &.0> 10 min, 5% LW, A 1 mL 75%
M B, BWORS), 4°C, 12000xg #.0> 10 min,
FE LW AADIE. T 3~5 min FINA
i& Y DEPC /K ¥ it RNA, 15 48 il &40 6 6
71 Nano Drop 2000 |- il 5 RNA ¥ FE DL Kz 260 FiI
280 nm Ab YOG AH o 45 R 5 7 BVHEAT R i
OB RE B T80 °C BRI VKA AR AE .

1.9 SHVV P ER T B EL

I 25 P4 B 25 R 4R B AR G S R
pEGFP-N1(%5 #;). pEGFP-P1 fil pEGFP-P2, ## It
HI 1 RH 293T 40 M Al 76 & A 8% Ay 12 fLAl .

R E K P72 22 3240 sponsored by China Society of Fisheries
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# 2 ng pEGFP-N1(%5 #k). pEGFP-P1 Fll pEGFP-P2
S35 293T 4, 78 1% 7% 56 P iR n 2 A B i 4%
Han B 0 570 354 K B (Ieptomycin B, LMB), #%
Ye24h )5, HIPBSVEAMML 3 Ik, MMA 4% ZHRH
1 mL 2 5 & 2 15 min, PBS YE40M 1 ¥k, H
e B 4 100 ng/mL ) DAPI % {4, 15 min, PBS %
3, BEEYIE A 10 pL 986K & R 57
h, O3 RAE W RUBE WD, Bk NIS-
Elements Viewer 7381 9¢ Y645 5 .
1.10 F3FRiX P EHFMEIT SHVV HEERIF
SEEGTT 1 RKF CCO Uil A 12 fLAR P, ¥
2 ug pEGFP-N1(%f #%). pEGFP-P1 il pEGFP-P2 43
AU CCO 4L, Y 24 h J5J& s SHVV, &
Y24 h AN K g W . i ad qRT-PCR
Western blot #; M 2 it #F SHVV /) G mRNA 1 G
HEH . M TCIDs Kl I 3% W H SHVV B .

1.11 RS

B4 Ak PR Graphpad Prism 6.0 304-4E &,
FIH ¢ K B AT it 3, DL P<0.05 h 25 5%
F, P<0.01 H2E 7M.

2 gER

2.1 SHVV PEREMZ=E

R 5 GenBank %48 5 v 24 A1 () SHVV 1) P
FEFEF RS 1 1 SHVV i P K 1Y 600
bp (5-3"), F 1% B BB M v e v UK 43 BT (181 1),
AT LLE B 400 RN 22 600 bp, 5 H 1Y 5L

M 1

bp

2000

1000

750

500

1 SHVV PEREHK PCR I LR
M. DNA Marker 2 000; 1. H 3£ K 4

Fig.1 PCR amplification of the SHVV P gene
M. DNA Marker 2 000; 1. target gene

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

B U KN A o
22 FEEHA His-P WEZFTIEMA K

H4 I 7 1F i 9 pET32a-P 5 ki 5% 1k & BL21
(DE3) Hif5 5 435 His-P F 1, B Ni HEsE falifh
Tt i R A B R I 2 TR O Y R A R RE S O
17 SDS-PAGE HiJk 73 # . it i AA Dt H Y
T, T AR e Y O v D) B T 2t Ak 3] H
I, KR 31 ku (K 2-a) 5 o8/ & A AE
i FH R 08 5 R B TR 4 5 T His RS B P iR A T
Western blot 5% , iIE S EHAARL, HFE
RHAli A B 7E 31 ku 2 A — SR I RO T
HE— A E SR RN G T (18] 2-b).

2.3 SHVVP EBHFHEFHIEK P2

i 3k 43 A JL AR SOIR % B P AR AU mRNA ¥
G, 4G SHVV., 499 BF Il AiE 5 8 (spring vir-
aemia of carp virus, SVCV). &3¢ PE H I 4 % i
SiE R B (viral haemorrhagic septicemia virus, VHSV) .
FE R 9K 3 (rabies virus, RV) & 7K i3 ¥ O & 5 B
(vesiculovirus, VSV), &IEATH P mRNA # 47
77 A PR A SRR T BE (K] 3-2) AR 4R 46
ST AUG 193 & 50 SHVV P 1 554 (% B
KRN, KB SHVV P 3L 0] BEAFAE 6 1~ 544 1A
(P1~P6), JHHil# ) SHVV P I H Z P il i West-
ern blot £ M| P 1 7E SHVV &t CCO J5 24 h
PFRIRTEOL, K 3 5R T IEE &4 (B 3-b),
N T EIE 3 AR AT, S T Myce bR
14 B A% 26 315 KL pMyc-P1 Fll pMyc-P2, gy
293T 40 il , 8 1:F Western blot #:] , & ¥t P1 il
P2 X 2 MR KR/NG Lk 3 FEASKW TR 2
FRN—F (K 3-c), XKW SHVV 1Y P IR
TrEAEKNPEA PN, ZLBBES4E R
PR P2, RTHE 3 M I T ik — L Rk,

2.4 SHVV P EH S #{kp9 I 4858 E L

T RE PR P2 A E v, LS
w7 LM 33K Fki pEGFP-P1 Il pEGFP-P2, 2 Fh
JFCKL % YL 293T 40 24 h )5, 43 5 F) 1 EGFP Al
P & HTiAE T Western blot £l EGFP-P1 1 EGFP-
P2 [N 1M, 455K % W] EGFP-P1 Fl EGFP-P2
IEH# &Ik (K 4-a), #% Uk pEGFP-P1 Il pEGFP-P2
S YL 293T 20, A 20 A 1% 57 s SR S
¥t B0 5 LMB. X 55 Gk 24 b 40 i 28 0

https://www.china-fishery.cn
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ku

180
140

100
75

60

45

35

25

15

(a) (b)
2 SHVV P & HH SDS-PAGE (a) & Western blot (b) 7 #
M.& A Marker; 1.IPTG #53 J& WVR BV 2. TR 3~8. AL /Fve /iR s 9. 1PTG % S Al VR 10. 404K 9 His-P 2 A B
Fig.2 SDS-PAGE (a) and Western blot (b) analysis of purified SHVV P protein

M. protein marker; 1. IPTG induced bacterial liquid supernatant; 2. liquid flow-through; 3-8. purified protein eluted after purification; 9. IPTG induction
of pre-bacterial fluid; 10. purified protein His-P

sHvVgenome 3— N P H M H ¢ H L }— s

I Transcription
Pl 5>2 P3' }94 Ps P6
SHVV_PmRNA | I Il | |
SVCV_PmRNA [ 1 [T | JAUG | UAA/UAG
VHSV PmRNA [ N |
RV_PmRNA 1 | | |
VSV_PmRNA I I |
(@)
M Mock SHVV M Myc-P1 Myc-P2
ku ku
O | — P -
l— ?
55 | - .l
l«— P2 P2
25 | -

(b)
3 SHVVPEBRSHMIEMNERE

(a) A~ [ #UR 9% 7 P mRNA JF 54047, (b) SHVV P 2 A 57 #4445 H J2 K/ ] Western blot % 5, (c) SHVV P £& [ 744 #4 P1. P2 1) West-
ern blot %6 5% ; M. & [1 Marker, Mock. R &% SHVV [ CCO 411, SHVV. &Y SHVV [#) CCO 4H iy

Fig.3 Identification of SHVV P protein isomers

(a) P mRNA sequence analysis of different rhabdoviruses, (b) the number and size of SHVV P protein isomers were identified by Western blot, (c) West-
ern blot identification of SHVV P isomers P1 and P2; M. protein marker, Mock. CCO cells without SHVV infection, SHVV. CCO cells infected with
SHVV

PBS ¥, 4% £ FEH [ = I [E % 15 min, DAPI I A ] 5 LMB ) P1 AT P2 # A2 A6 7E 40l i
Yefr 15 min, SRIG7AESLR A BB T LS, WA M0 LMB B P1 AT P2 E B E A T A MIA%, 45
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EGFP-P1 EGFP-P2

-LMB +LMB

anti-EGFP

EGFP

10 pm

anti-P

EGFP-P2 EGFP-P1

[-actin
10 pm

o #
(@)

. o L .
10 pm 10 pm 10 pm 10 pm 10 pm 10 pm

1gun l!llml lllmw

e
10 pm 10 pm

£ &
10 um 10 pm 10 pm
(b)

4 SHVV P E&HFEMH0 I 40568 E L
(a) Western blot ¥ ilF EGFP-P1 1 EGFP-P2 [{J#%i%; (b) P1. P2 [ V.40 il 5& fir

Fig. 4 Subcellular localization of SHVV P protein isomers

(a) Western blot verification of EGFP-P1 and EGFP-P2 expression; (b) subcellular localization of P1 and P2

REWIPL, P2 FREN TANME, (H2nl LIk
TR (K 4-b).

25 HFREPEBFHWKEH SHVV 1E7E

T BFSE SHVV P AR [ S 44 R Xo) i 5 3 58 1Y
RO, SERGTE CCO At ik P & A S F 14k,
43 51% pEGFP-P1 Hil pEGFP-P2 %4 CCO 4, %
Yu 24 h J5IEYL SHVV, &Yy 24 h J5 OB A i & I
T W o qRT-PCR il 41 g th SHVV ) G mRNA,
ZEREoR, K PL, P2 AEMI I G mRNA ()3
K JKSE (8] 5-a); Western blot A il 41 s HF SHVV
M GHEM, 450KV, JREPL, P2HEWMNG
B RIE K- (Bl 5-b); FH TCIDs, A5 0 48 g -
HW R, SRR TR PL, P2
PEYN I LW W SHVV TE 1 (K] 5-0). 254
# mRNA KV | B EKCE R KT, 450 %
B 3k P AR 1 MO 5 M K P2 BB R iF SHVV
HIH

3 Wik

Bl A R 28 B (PRGN 7K ™
)T SR e H 2530, 7K 72 5% b Y 248 7
JENATTAR ST R B R, T I 2 22 5 3 )
1 Sy 3 [ i 9 0R 7K 44 R D0 35 B R R 2
HEEME, SERZHBE SR R
SHVV [ YL 25 36 [ 12 8 55 50 D A o 7 H KR I 4
CrPige, HT SHVV B0 ALH] 4 AW 2, i
T X T IR AT .

PEEREBRILNMZIIREN, EWHEE
W P R EENIEN . P EAANLEE S

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

BHROLE, AR5 m EEASLS NN
B0, AR T T S K RS RE . B B
IME 96 B . 9 B Mk MO0k DRI RE S BE . AF R R
B KM RBEN PIEHFTH, KIxXIL
Pt R 15 1 P B DARAETE 7= A P B 1 A AR Y
B, RGP =4 P A SRR ]
RefrrEm e, HAT, ARG IRE ™
5 P& H SR (P1~P5)™", HAD SR TE Y P
A SRR A A OCHRIE . ARHE SHVV P mRNA
G i B MR, e L SHVV I P
B 6 Fh P AR AR, MiAHESE A P
FEHMZP REC 3 AEAW . N TRIE3 &
EE, LR T #IE Myc-P1 Fl Myc-P2 [ 5
ki Zad s E b 2 KEAW N EK P EN
(P1) M H A4 P2, DG T4 3 S8, D AT
AEE SR P2 R B R B R 2, T2k
— W . BLAh, FIH PR AYRET 600 bp il 4
PEMAMPUA, BELECH PEA S P2, iEF
W] SHVV fe/=A4: P Rk, H2an R ae il
K PEAZFEYUL, WRRSEERTHZH
SHVV P & H F Mk,

KTHERIFHEN PEAFWA, PL. P2E
N F AN, P3~PS & TANAAZ"", @it o Bt
BRI 58 K BE P 2R Y C iy (172~297 3 & FE TR )
TR —MEENES, TN S (49~58 1 2 K R)
SH— R BES, 2 ME NSRS
BOHE R P AR 1 N S A A H B[R] 1% S 48 i
FEANE P ASHIESE O 3 3R A I iU BE SR SHVV
Pl. P2 IO 4AE 7, ZBLPL, P2 7% A ki
H LMB B0 N T4, FEAa R Al

https://www.china-fishery.cn
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6 -
g *k
i ok
X 8 I _T
HE4 — 1T
5’55 <
£Z
S
o2t
Y o
g .2
O} —=
e
0 . . .
1 2 3
ANFE P E ARk
(a)
— e e
100 210 166
A — a— [-actin
(b)
7 -

3
E
=
o8
==
o~ 5| 1=
= -
e 1
i
1
4 . .
1 2 3
AR P& A St
different P isomers
(©)

5 IFRIASHVV P EBFHEX SHVV HEBIE 20
# pEGFP-N1(%* (). pEGFP-P1. pEGFP-P2 ¥ 4 CCO 41 ffa, #%
Y24 hJ5, Y SHVV; 1. pEGFP-N1. 2. pEGFP-P1. 3. pEGFP-
P2; (a) it % ik EGFP-P1. EGFP-P2 %f 41 i # SHVV G mRNA f{]
B0 (b) if % & EGFP-P1. EGFP-P2 5t 41 i+ SHVV G & 1 )
i, (c) it % i& EGFP-P1. EGFP-P2 Xt _F 3% Wi SHVV i ¥ 1)
B, o REZFRFE, P<0.05, REERKEFE, P<0.01
Fig. 5 Effects of overexpression of SHVV P protein
isomers on SHVYV proliferation
CCO cells were transfected with pPEGFP-N1(empty vector), pEGFP-P1
or pEGFP-P2, followed by SHVV infection at 24 h post of transfection;
1. pEGFP-NI; 2. pEGFP-P1; 3. pEGFP-P2; (a) effects of overexpres-
sion of EGFP-P1 and EGFP-P2 on cellular SHVV G mRNA level; (b)
effects of overexpression of EGFP-P1 and EGFP-P2 on cellular SHVV
G protein level; (c) effect of overexpression of EGFP-P1 and EGFP-
P2 on supernatant SHVV titer level.“* ”represents significant

difference, P<0.05,“**”represents very significant difference,
P<0.01

%MMB%%%TE%%&?%%&,%%N\
RERS E AAN A%, FFEITRR TR . X 55
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RIGEEPL. P2 MMEAIALE 7 —2™ #EW SHVV P
A F B A E RS DR 5 M b E S, Bk
1 AR 5 LR P AR 1 A% s LI 38 Rt —
AT

T HFSE PL, P2 Xt SHVV #4585 Y20, 52
55 fF CCO 41 i b i 3k P1. P2 J5 /& 4t SHVV,
95 B 1) mRNA ZKF- . & FKF L T B KO3k
Bl 3k P1. P2 ] LUE#E SHVV H4%E . Hofth 5
PR P IR S W8 N, LA HAAHEAE,
W 5E EEAMEAEN, W TIRENRE,
SCE M TR WA S E BT, I SE
REMEIR , (R EEIG A . AT R B, TR
ik SHVV 1 P1 & I RE#I ] SHVV B Sy, G 1)
IFN %35, HA Rz ki® g Thae! . H e,
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Identification of snakehead vesiculovirus P protein isomers and
primary study of their function

BEI Congran, ZHANG Yongan, TU Jiagang

(State Key Laboratory of Agricultural Microbiology, College of Fisheries,
Huazhong Agricultural University, Wuhan 430070, China)

Abstract: Snakehead vesiculovirus (SHVV) is a kind of fish rhabdovirus that has caused great economic
losses in snakehead fish culture in China. However, the mechanism on SHVV’s pathogenicity is still
unclear. The phosphoprotein (P) isomers have been identified in mammalian rhabdovirus rabies virus
and played important roles in the proliferation of rabies virus, but the function of P isomers in fish rhab-
dovirus has not been investigated. In order to identify the SHVV P isomers and study their roles in virus
proliferation, the P gene of SHVV was amplified, and a prokaryotic expression plasmid pET32a-P was construc-
ted. The recombinant His-P protein was purified by Ni-NTA affinity chromatography column, and polyclonal anti-
body against the His-P protein was acquired through immunization of New Zealand white rabbits. Using the P pro-
tein polyclonal antibody, the SHVV P isomers were determined. Furthermore, the subcellular localization of P iso-
mers was assessed using enhanced green fluorescent protein (EGFP), and the effect of overexpression of P iso-
mers on SHVV proliferation was determined using qRT-PCR, Western Blot, and TCIDs,. The results showed that
three P protein bands were detected during SHV V-infected channel catfish ovary (CCO) cells. Further verification
determined that two of the three bands were P protein (also called P1) and its isomer P2. Subcellular localization
experiment showed that both P1 and P2 localized mainly in cytoplasm, and P1 and P2 could shuttle between nuc-
leus and cytoplasm. Overexpression of P1 or P2 in CCO cells increased G mRNA level about four times and G
protein level around two times. The viral titer of SHVV was also significantly promoted via overexpression of P1
and P2, indicating that P1 and P2 promoted SHVYV proliferation. Overall, SHVV can produce P protein (P1) and its
isomer P2 during its infection, and P1 and P2 play an important role in SHVV proliferation. Our results will be
helpful to understand SHV'V pathogenicity and the function of P isomers of rhabdoviruses.

Key words: snakehead vesiculovirus; polyclonal antibody; P protein; isomer; proliferation
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