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MWE: K FE & TR IUE % (grass carp reovirus, GCRV) 4 45 4 & 5 NSI2 & 3
SE e AR BB X R K e GST R4 & B T M $ AR (GST pull-down) F 3t GCRV & 3 3¢ &
Ik TE £ & B Bk T & B7(proteasome subunit beta type 7, PSMB7) t % # 0l & 45 jf (grass carp
ovarian cell, GCO) ¥ ns12 # g K F 0 Kk ik 4T L B KoL & & PCR &M, #F % PSMB7
AANSI2 Y EEH . BN RRLRERLY, PSMBT 5§ GCRV % 5 iy & AH % o 4F 45
ME & NSI2 77 78 % % e 48 B 46 A« GST-pull-down # 3l £ & iF 52 PSMB7 5 GCRV %
AR K B dF 45 A & B NSI2 #7240 B 1F Al ; PSMB7 3 &3k ik 4% L 9 ns12 22 0 & B 4
TEFWNHEFEATRLEE; SAGWERIENS2 G TEEEMIEFRE. ALK E LA
HRIUEL PSMBT R F IR RFEE. £ Lk, &4 RHBr GCRVNSI2 &
PSMB7 7 7 7 F E A EAE F, 18 3F % H1E N PSMBT By JE 4. R W H 7 46 % 4 M (L 75
EHBEKEEGHNT K. REEETHEaBELE SN PSMBT h R & 7 8 & 2 —
Fh&T 3 & B RS W R R0 R kR R e

KpRIE): # & vFf7 0% % ; NSI2; PSMB7; & @8 M Z1EA

hEDES: S 942

¥ 1 (Ctenopharyngodon idella) 7& 3% [H F &
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irus, GCRV) J& & £ i 0 I 1A, He51 & /Y
F AR I 25 TR A R A AT R T B ORI
CRARY, £ B A0 R0 7l B S A AT RS AR
GCRV J& T M7 9 8 B (Reoviridae), &—FJC
£, 5 ) X% RNA(double-stranded RNA, dsRNA) &
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XHAFRERS: A

e HAR Fe bk 20 B J2 T A (GCRV-873)°, 1T 44

(GCRV-HZ08)"“* F1 T %! (GCRV-104)", Hi, 1

AR Fehk GCRV-873 FlT 404 A s i g o0 ok
A GCRV JR Bk T A GCRV 5 11 4>
T BLAYXUE RNA, it 7 A~ 245 00 8 1 (VP1~VP7)
F 6 A4~ 45 4 11 (NS80, NS26. NS38, NS16,
NS31 F1 NS12)P, — /> 5¢ #& () GCRV ¥ B AL
AT (VPS/VPT) FINASGER G4 (VP1/VP2/VP3/
VP4/VP6/dsRNA) I 2l "' MR 45 4% 52 56 % 30 1
IR R, GCRV-S7 15 BL 5 &I (avian
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reovirus, ARV) S1 17 Bt 251, HE W g% 6% NS16.
NS31 FINS12 45 3 FhaE & 1, & —A =i
T, Hop NS16 ThREMIH, 5 S8 EAE a0
JHL R R, B S IRAA, R 4 0e B A 1 4
BB Y1, A R T4 e aE E g R AE AR
NS31 BT #K & F 70 (hot shock protien 70,
HSP70) {fi HAlE #F GCRV By & ™; NS12 2 ik
RIB ARG B 1, % 25 0 Stk AT AR AR A B
T % B A — B B A A e, E 0 2L A
Y TIRE AN R,

AR ZHAETRERA YA RN EA
FREAW, R E RGN R
FE AR —Fh 2 EZ 5, =54 40t
R, GnEAZAEY 8 1 R RNA B fb . 2
Ua NI RER L SN R S O DR BRI
SRR HAR, EMFZSYRES T
IS il 1 E T R T RAA 28 AN SR A B
0 YU 2R, FE TR AU S5 19 S 3
PEAY R . T AL S A% O R B 3 S HAT
K AR IS PR R R AR . AL 2 My 7 4
o I S Ptk A s [ U 2R A SR BT
(PSMB?7) J2& 208 & I B H 2z —, X2 A
MR B A EER X, I Dn b TFENR
it 05 M o AR SEIR ERTHIOE R 3, PSMB7
5 GCRV-IX01 i 4 5 8 1 VP7 Fl GCRV-104
IINACSE TR 1 VP6 B2 VP38 FETEL T IZ M HAE
{H X} F PSMB7 5 #E fa 1 Y0 figy 100 75 JE 45 48 2
A BAE R B A A GG o X B
Fs 2 E 45 4 2 UM BLAE R A e A R T 3RAT
TAEAE R S B e AR S M R ] e
PR, A BT — BN R A
D) RE B HLHEL

1 MEHSI5E

L1 LY. mE. RAEEN

B 1F AH109 [ #k %) H Clontech 28 &), FF {4
FEAE 1RV R [ Gk A sh i S . GCRV-
IXO1 H b1 9 v R 2% [ 58 7K A= 2l s D A Wi 2
HUL o B IR AE . R B FLAH L (GCO) AR S50
FEHHE (27.5°C B9E46). pGEXT-4T-3, pDsred-N1,
pGBKT7. pGADT7 1% &) FH 14 i ki pGBKT7-53/
pGADT7-T I H Clontech /2 7] f AR S5 % T ARAT 5
pGADT7-PSMB7 Sy A< 5L 55 & M AR A7 . BRPT GFP
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FTEREPLR . BB GST MY . FEPr i 1eG
FATEREYUIA (Abcam, W),

1.2 #Hff6 RNA 2Bl 5543

Fil TRIzol ¥ #2HL GCRV-IX01 B¢ )5 i GCO
O Ml RNA, W B 8% 5% 38, 0 0 2 46 28 vp i
(PBS) ¥ ¥k 37X, N A TRIzol™ Reagent, 2 Jify
WFTEE, HEBEREEE KA LS mLE.CE T,
JIA 300 uL &4, HifE S IRA), ®IEEE 10
min; 4°C, 12 000xg &[> 20 min, K¢ )25 Bk
MEER ZH 1.5 m L B0 P, ey 400 pL
WEEEATIRS), SRS 15min; 4°C, 12000xg
B0 20 min, 37 _BVEW, A 800 uL i DEPC /K
BC & 1Y) 75% CBEERDIVE, 4°C, 12 000xg 2500
20 min, FF IEW, FIRACE S min BETFUI0E,
A 20 uL % RNA Jiff7K 8B %5 RNA T, 70 °C
R-A7, H¥E TaKaRa 2\ ) PrimeScript™ 11 1st Strand
cDNA Synthesis Kit 15 B 45 K & RNA 36 4% 5% Ny
cDNA,

1.3 SI¥IHRIT5E K

HRH NCBI %5 4f 122 55 K )5 %1 {f ] Primer pre-
mier 5.0 X {4 B84 # pGEX-4T-3-NS12., pDSred-
NI1-NS12 Fl pGBKT7-NS12 i 5195 (% 1), 24
TAEY TR (L) Beh A RA R A K

1.4 ns12 B9 18 F0 BTk A 2

LA b3 cDNA 1 9 BEM 4T ns12 B4 3 .
% % TaKaRa /\ ] PrimeSTAR® Max DNA Poly-
merase 25 % F PCR f2)¥ . FiZF 1 98 °C 3 min;
98°C 10s, 57°C10s, 72°C5s, 34 MfEH,
PCR 7= ¥ LA 1% 35 Ji5 W 358 e fL DKk A U 5, 1
DNA J Bealifb il & gE A7 i, M4 HigE =
KA E AR A B ] In-Fusion Cloning Kit 1587,
FH TG 48 v 148 1) J7 0 b 8 o 21 2804 o i 4 U
Rk AT AY TR (1) B A R A K
ERE, AT A

1.5 BRI ZL32 i ik

N TE B 111 i 0 £ 1 T o 2 A MR I N i 7
(Yeast extract peptone dextrose adenine, YPDA) %
I - A b PRI AH109 BERE T SRR %, E T 5 mL
YPDA ¥ A 35 35 B vh 30 °cCHR G i 2 b %, M
5 mL B 9 1 % £ 5 A YPDA K 97 3 o g e &
100 puL WA B T34 50 mL B YPDA WK E; 53

https://www.china-fishery.cn


https://www.china-fishery.cn

1502 KopE o R 45 4

&1 5149F%
Tab.1 The sequence of primers
514 g AL i
primers sequence recognition sites application
4T-3-NS12 F: GTTCCGCGTGGATCCCCGAATTCATGGTAGGTGCCCCTCTTG EcoR 1 pGEX-4T-3-NS12

R: GCTCGAGTCGACCCGGGAATTCTTAGACGAAGGGATTAGTA

BD-NS12 F: ATGGCCATGGAGGCCGAATTCATGGTAGGTGCCCCTCTTG EcoR 1 pGBKT7-NS12
R: TCGACGGATCCCCGGGAATTCTTAGACGAAGGGATTAGTA

gqRT-NSI12 F: GCACTAACCAACCTCTCGCT ST E EPCR
R: GCCTCAGGCGTGTATTCTGT (gPCR)

188 F: ATTTCCGACACGGAGAGG gqPCR
R: CATGGGTTTAGGA TACGCTC

qRT-PSMB7 F: GTCAACAGACAAACTGCCCTAC gqPCR

R: TA TCGCA TCCCGCACAAG

Vs R RIS AL A
Note: The underlined part is the recognition site

FE 1% 250 mL #E B 55 5% D 30 °C ¥R 3% 15 7% 16~
20 h & ODgy M 0.15~0.3, ¥ 4" 14 J5 H I 700xg
B0 Smin, 3 _LIEW, MIA 100 mL B fif YPDA
AR KRG 7735 30 °C PR35 15 9% 3~5 h 2 ODggp 4 0.4~
0.5, WFHIM 700xg B0 Smin, 3 FIHWK, F1.5mL
1.1xTE/LiAc B2 ) 12 000xg &.0> 15s, F 600
uL 1.IxTE/LiAc H &, M WEERHEZ A, BT K
EfEH . ¥ Carrier DNA 95 °C fii#% 5 min, fF M ;
100 ng pGBKT7-NS12 5 ) 2 uL & £ 3C % i Hr IR
&, 1A 5 uL ZEPE Carrier DNA; KRS A
50 pL B BERRSZ TR 2T 5 A 500 pL PEG/LiAc,
R27, 30°C # 30 min; Jil A DMSO 20 pL, &
5], 42 °C #4415 min; 12 000xg B.0> 15s, 1mL
0.9% NaCl ¥ ¥ F B bR TR, 60~100 pL ¥ T ik
SD 5 3% M (SD/-Trp-Leu), 30 °CH;3% 3~5d; HEHX
PATH 7518 0.9% NaCl 3 FE &, #FhF Uk SD
15 9% FESE M (SD/-Trp-Leu-His-Ade/X-a-gal); 30 °C
Ki g% 3~5 d WS V& A KRB 28 4k . DY i
kAR S I s R R VR I R R, RO
BEFTRL, it PCRY HEIFEE Rk 24 TAEY
TR (B B ARA Y, s ES
A B g 2 RO R AT LU, AR R X L SR T
WO R B AT IR B A A8 I ] B o

L6 EBRESAN

# Ji ki pGEX-4T-3-NS12 % 1t A BL21(DE3)
A2 S AT LB(Amp+) B 3£ M (50 mg/L)
37 °C ¥iad ;. BRHUATR 7% & T 5 mL LB(Amp+)
PriERE IR (50 mg/L) W 37 °C IR G i L, H%
R 9% 5 /IMA TR W 422/ 2 200 mL LB(Amp+) itk
Wi (50mg/L) 1, 37°C $R¥8555% 4~5h 2 ODgo=
0.6; MAIPTG ZZHE N 0.25 mmol/L, 16 °C fik
RS H BB, 10 000xg .0 30 min, 3 LiE
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W K DLVE A PBS HE & E Uk 2 K5 A 20 mL
GST Wash/Binding buffer & , Jill A Z F 3 fiff /it
i (Phenylmethylsulfonyl fluoride, PMSF) i 7 i it
100 % (6s [A] PG, #7455, THE50%) & AWK
VWG . 10 000xg 5.0 30 min, ¥ FIEWER BT
50 mL Z0E R, A ESEAFY GST MR, 7K
WHE 4 ho BIEE SRR OIE, T GST
Wash/Binding buffer £ %% 5 X, Jil A GST Elution
Buffer (PH=8.0) #F 4T ¥ i o LA b 4520 #F 47 HURE
fdi ] SDS-PAGE #A7HLIK , fJ5 H 7% 5 e ik 4
EIE, 8 anti-GST HUiAIEFT Western bolt I,

1.7 GST @& ZERMBERA (GST pull-down)

HRHE Lipofectamine®3000 %% YL i Ay 15 HH 45 .
¥ GCO AMifiufez 6 fLbR, RERKZE 70%~80%.
# 800 ng pGEFP-N1-PSMB7 J&i % #% Yt & GCO 4H
i, 27 °C #5355 24 h, i %€ 5 5 e L 8 o kL
ULl . A 500 pL i A PSMF [ NP-40 %4
R T oK L% E 30 min JERFTE B ; 12 000xg &
> 5 min, HCE T WOIF A ST E GST-NSI12
I AE, VK LEWEE 4h, KIEE S G 0L
£, f# ] GST Wash/Binding buffer JE 7% 5 ¥, Ml
NEALHEH K (GSH) (1) GST Elution Buffer (PH=8.0)
PEAT VRN . TR LLWE & GST AR 28 (1 19 4 5 1F
X R DR R, BORE s AR A 2x<EE
¥ buffer, 100 °C K ZE ¥ 10 min, IA 10%
SDS-PAGE fi ' 80 V HL Kk 30 min, J5%% 120 V HL
VK 60 min, SR J5 R FHRR 5% Bl 2R 1 5% 22 28 TP BTG
fL B PVDF [ |, T & 5% A5 4 050 PBS ¥4 i
IR E 1 h; BB GST BRI T GFP HTik
1 : 5000 i B T 2.5% BLAR 4F 5 /) PBS I, =
IFHE 1.5h 8 4°C i ; M PBST ML 4k, &
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¥ 10 min; i K HRP A5 ic E 4t B 1gG B vi B
PR 12 5000 % BE T 2.5% Wi g 2F W3 19 PBS ¥ i
th, ZEUEEE 1 h; PBST EPE4 ¥k, 4K 10 min;
fd FH K B8 ECL 1k 2% & 6 Wi % & 4t %t PVDF i i
THE S eIt

1.8 331X PSMB7 ik & B

H¥E Lipofectamine™3 000 %% YL i3] At 16 B 45 .
1 GCO 4 fe & 6 FLtk 3 AR K 2 40 i %%
J& 15 3 70%~80%. K 1 000 ng pGEFP-N1-PSMB7
R Y 2 GCO 41, 27 °C K535 24 h, fii 7%
Ot I8 0 R 5% R B YA L o im A GCRV-JX01
(MOI=1) YL 4 ffid, 730 F 0. 4. 8. 12F1 16 h
ffiF 1 mL TRIzol™ Reagent ke, [FAH44% pGEFP-
N1 JFihi 2 GCO i MuAE A B XF i o

1.9 SEETRAE = PCR (qPCR) 7 #f

HR AT 4 il RNA $2 HU S 300 5 5 v SE g0 2B R
PEHCRT A3 AR 5L B B RNA JR R T i 5t . S
TaKaRa 7~ ] TB Green” Premix Ex Tag™ II f%) 15 B
5, 7L %E B PCR Y CFX96 Real-Time PCR
Detection System #f 17 qPCR. £ | 3 & i85 GFP-
PSMB7 Ji GCO 1 psmb7 1) 3 1k /K - L 2 GCRV
95 2 S YL 1) 2F % 35 PSMB7 19 GCO 411 g ' ns12
SRRk, R 279 LT ns12
psmb7 [ A X K3k &5, NS H K H 18S RNA.
fdi FH GraphPad Prism 347 8040 23 B, A6 0 &5 40 2

Sk,
2 #R

2.1 ns12 {18 ERHE

R 5 NCBI £ 4l 2 £ 1 35 A % 91 152 1 ns12
PS8, MY GCRV-IX01 1 GCO 4 g 2
B #4 RNA 356 %5 5% 2 cDNA /E R 3 888k , PCR
PRI 2 1% SR R EE I H Dk A, 36 PR/
24 380 bp 5 HUH LS R —B (K 1)

2.2 EEEWFAZHIL

FERERE XA 2E S0, AT 1E HH PSMBT
& GCRV NS12 (A7 76 B AE I 5ol ad AR5
B 35 S i A9 M 2 1) pGADT7-PSMB7 5 pGBKT7-
NS12 HHFE L A AH109 fEBER , JESE T PSMB7 5
NSI12 fAE A BAE T, JF4f H Bk pGBKT7/pGA-
DT7-PSMB7. pGADT7/pGBKT7-NS12 1E Jy BAPEXS

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

bp M 1 2
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100

1 ns12 B9 PCR ¥ & = ¥ 88 ;k &
M: Marker 1 000; 1.PCR 7*#7; 2. FPEx&

Fig. 1 Electrophoretic profile of PCR
product of ns12 gene
M: Marker 1 000; 1. PCR product; 2. negative control

&, pGBKT7-53/pGADT7-T 1E Ay BH M X 1E (& 2),
23 EHEHGST-NSIR2 FSRIARAL

P E 40 Tk pGEX-4T-3-NS12 #%4F BL21(DE3)
JZ LML, A IPTG EZHK ¥ N 0.25 mmol/L,
PR 16 °C AR S 1, 75 AR 4 TR DT TE
2 GSTresin 2lifb 5, MBI M —15&H, &
R /N2 R 35 ku, Western blot # \27x, E4H
HEHAES GSTHUAZ &, 5 SDS-PAGE % 5 Hi
FEWE YOS 5 R —3, Bl N GST-NSI12 45
H (& 3),

2.4 PSMB7 5 GCRV-JX01 NS12 f9{& 9N HHE
1EF

AT 2 3k M4l fk GST-NS12 fl MR
A58 GST pull-down ¥3F T NS12 5 PSMB7 7%
TEAHEAE . 455 7%, GFP-PSMB7 5 GST-NSI12
BEtB AT A RSS 4, RN GST-NS12 5 GFP. GFP-
PSMB7 5 GST JCiEAHE W I (] 4), ik —2UEsE
T GCRV NS12 5 ¥t 15 32 8 (1 PSMB7 Z [ {7 7E
MHEAER

2.5 PSMB7 id&RiEX F GCRV nsl2 7£ BT
2% mRNA KT A R0

oS BN S AT R I E S YL L h S8 T GFP-P
SMB7 )it ik (K 5-a). AT 2¢O E & PCR 45
WWIR, psmb7 155 5K V1) £ ik A 8 E
(¥l 5-b). #E GCRV-JXO01 J& YL i ], PSMB7 ik

https://www.china-fishery.cn
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- - - -
(@ (b) © (d)

B2 BESWNEAXIEER
(a) (b) — B4 573 (SD/-Trp-Leu) b b S AL B REAE K 45 5, (c) (d) DY B 57 3 (SD/-Trp-Leu-His-Ade/X-a-gal) - 5 ki 3t 4% 4k % £ 4 K
45 ® . 1. pGBKT7/pGADT7-PSMB7, 2. pGADT7/pGBKT7-NS12, 3. pGBKT7-NS12/pGADT7-PSMB7, 4. pGADT7-53/pGBKT7-T, 5.
pGBKT7/pGADT7-PSMB7 ([ #:%t 41D , 6. pGADT7/pGBKT7-NS12 (Bt %f 41> , 7. pGBKT7-NS12/pGADT7-PSMB7 (5256 41) ,
8. pGADT7-53/pGBKT7-T (%} I8 41)

45 %

Fig.2 The results of yeast 2-hybrid
(a) (b) growth of yeast transformed with constructed plasmids in selective media(SD/-Trp-Leu), (c) (d) growth of yeast transformed with constructed
plasmids in selective media(SD/-Trp-Leu-His-Ade/X-a-gal); 1. pGBKT7/pGADT7-PSMB7, 2. pGADT7/pGBKT7-NS12, 3. pGBKT7-NS12/pGADT7-
PSMB?7, 4. pGADT7-53/pGBKT7-T, 5. pGBKT7/pGADT7-PSMB7 (negative control), 6. pGADT7/pGBKT7-NS12 (negative control), 7. pPGBKT7-

NS12/pGADT7-PSMBT (test group), 8. pGADT7-53/pGBKT7-T (positive control )

ka M  GST GST-NSI12

63 w1
48 | kan M 1 2 3 4 5 6
35 |- — 63
25 | 48
35

15 |8 o 25
12 (. =

- — 17

(a) (b)

Bl 3 =4 GST-NS12 FRiE4ik &
Western blot & 45 R

(a) 4li1t GST &5 GST-NS12 1 % % BV 78 vE 43 #1,  GST B2 o0 i i 44
(1b 2 5000), (b) GST-NSI2 & [ 2l {t. SDS-PAGE %3 #7; M. &
TR 1. RF S GST-NSI2 BlvliE, 2. %5 GST-
NSI12 B W ITVE, 3. 8 A J5 GST-NS12 B L3, 4. # /5 J5 GST-
NS12 EWUTHE, 5. YE¥ 5 Wash/Binding Buffer, 6. GST-NS12 & H

Fig.3 Western blot and SDS-PAGE analysis of
purified GST-NS12

(a) Western blot analysis of purified GST and GST-NS12(GST mono-
clonal antibody (1 : 5 000)), (b) SDS-PAGE analysis of purified GST-
NS12; M. protein molecular weight marker, 1. non-induced bacteria of
GST-NS12, 2. induced bacteria of GST-NS12, 3. precipitation of
induced bacteria of GST-NS12, 4. induced bacteria of GST-NS12 after
ultrasonic, 5. Wash/Binding Buffer after washing, 6. purified GST-NS12

ZEIREHE GCO 400 ns12 Ay FE 263K (B 5-¢).
3 g

95 B AR 11 YRR ) R E L g L 5 e
FHERAMMHTAEHRIH . GCRV-IXO01 24 K
AT GCRV AR M F R, GCRV-IXO01 K 2
1) S7 F B g % BT 1Y AE 45 74 5 1 NS12, 1 NS12
T RE M ANTERE . T HR% NS12 79 8 B e
PRI REAE FH , SC 50 R FHBEBE D24 58 RS AE HE
cDNA SCHEH % E T NSI12 FUEFE -8, I & B

https://www.china-fishery.cn

GST-NSI12 + o+ GST + o4+
GFP -+ GFP -
GFP-PSMB7 + —  GFP-PSMB? + -
ku 13(];
. 35
vor S )
63| 100 [
48 - é 70 ‘é
IB:GFP 35| . = k=l 461% . e £
—p— 35|
25 o &
63 — 63
IB: GFP " g L £
: 35 8 25 %
2 2 15| e
11
(a) (b)

[El 4 GST pull-down 3&F NS12 5 PSMB7 R E{EH
IB: GST. LA GST A45%: 1B: GFP. LL GFP k7 %%

Fig. 4 GST-NS12 pulls down GFP-PSMB7
IB: GST. GST labeled protein; IB: GFP. GFP labeled protein

PSMB7 5 NS12 5 WS ZE WA BLAE R o 1 FH A 2
g b 3 3k A9 GST-NS12 F1 GCO 41 g v 3£ 35 1Y
GFP-PSMB7, & fi15:E T NS12 Fl PSMB7 () {&
Ghgt4y it £ 3k PSMB7 86 5iFE T PSMB7 1E
GCRV-JXO01 /B Ye i 7 1 X} ns12 ¥£ mRNA 7K (1)
FIRWORI T

My B A IR L R, B 1Y AR R
Veff s ie HAVFZ AR DIRE, 1 angn i 51k
JERARE . T A0 M R B R L R RO . A
7 R R 38 DA RO B BRI L A R T
B 0] DA AE H AR A JR 0 9 R [ B B ol R P T R
H8 5 B 16 R IRk 1 R B R R Y el
EVINERER N E Si N i o 1 N g = 02N
DA 15 G DA P (R 1 A A0 L ), 2 A8 5 A 0 B
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200 pm 1 200 pm 2
a)

(

“[E ki M
§ 100 u 1 2
g <, 63
) % 80 _
K3 60 48
5 4
=
gq @ 0 L \ 25
g 1 2
NGRS
different treatment
(b)
% 1000 = GFP XN GFP-PSMB7 R
e 800 f
ﬁg'é 600 |
T2
S5 40
2 2 200 | é
= oL . . BRE
0 4 8 12 1
I [H] /h
time
(©)

B 5 PSMB7 ¥ HKIAFE mRNA /KFRi#H T ns12 7
GCRV-JX01 R 2 p RIAHE
(a) ¥ Y+ J5 GFP 55 GFP-PSMB7 7E41 U h ({1 R I 5 s (b) 4 Jm
PSMB7 £ mRNA 7K - 3 i%& % & fll Western blot % iF, 1. GFP, 2.
GFP-PSMB7; (c) it % i& PSMB7 % F ns12 £ GCRV-JX01 & 44 i
T2 mRNA JKSF B RIL M o, 72 Fe bl B
Fig.5 The over-expression of PSMB7 promotes the
expression of ns12 at tanscriptional level during the
GCRYV-JXO01 infection

(a) expression of GFP and GFP-PSMB7 in cells after transfection;
(b) expression efficiency of PSMB7 at mRNA level and protein level
after transfection, 1. GFP, 2. DFP-PSMBY7; (c) the effect of over-expres-
sionofPSMB7ontheexpressionofns 12mRNA duringGCRV-JX0linfection

; ¥** very singnificant difference

A2 R B B AR R AR T, B
A B B P K A T PR IR R B TR S
R B S g 2 | B R R NS ~E 7 1t
B EE (HIV) ) Gag Z R EE RN T, B 1k
B N HIV J0RE A B8 2R RS Y TR RR 7R 85 I
W I B (ARV) Hr, 32006 7 42 i PSMB6 51
WA MM, ARG T AKT (5 518 A S
AWES, SRR, W6 E A RS H I
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AR EE P, 3 2 B B Y & A R I A 2T
REME B R IR, 25 G AR S, FRATL B PSMB7
B ik % 38 BT DL 7R 9 B R G o AR P R ) ns12 AU B%
KO, £ Y PSMB7 %S0 NSI2 (A figw
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Cellular proteasome subunit beta type-7 interacts with
grass carp reovirus non-structural protein 12 (NS12)

QUE Shunzheng ', WANG Longlong®>, LU Liqun "

(1. National Pathogen Collection Center for Aquatic Animals, Shanghai Ocean University, Shanghai 201306, China;
2. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: Ctenopharyngodon idella is one of the main freshwater aquaculture fishes in China, with an annual out-
put of more than 5 million tons, which is widely distributed throughout China. Grass carp reovirus (GCRV) is a
member of the Aquareovirus genus of the family Reoviridae, a large family of double-stranded RNA (dsRNA) vir-
uses infecting plants, insects, fishes and mammals. Proteasome subunit beta type-7 (PSMB?7) is one of the major
components of the 20S core proteasome complex and displays a trypsin-like activity. Capsid protein VP7 of
GCRYV has been shown to interact with PSMB7 both in vitro and in vivo. To investigate the interaction between
GCRYV non-structural protein 12 (NS12) and C. idella host protein PSMB7 and the effect of PSMB7 on the expres-
sion of ns12 during GCRYV infection, yeast two-hybrid experiment, GST pull-down experiment and Real time PCR
detection of ns12 transcription level after GCRV infection of grass carp ovarian cells (GCO) overexpressing
PSMB7 were conducted in this research. The results of yeast two-hybrid experiments showed that PSMB7 and
GCRV-encoded membrane-associated non-structural protein NS12 also had potential interactions; The results of
Western blot showed that PSMB7 interacted with the membrane-related non-structural protein NS12 encoded by
GCRYV; The overexpression of PSMB7 by about 60 times can up-regulate the expression level of ns12 during viral
infection by about three times; Western blot verified that NS12 was not sensitive to protein degradation. Previous
studies in our laboratory have verified that PSMB7 expression is constant during viral infection. In summary, these
results revealed that GCRV NS12 had an intermolecular interaction with PSMB7, but it did not act as a substrate
for PSMB7. This indicates that the function of NS12 induced by PSMB7 may be positively correlated with the rep-
lication of GCRYV in host cells, revealing that NS12 may participate in the early replication cycle of GCRV virus in
host cells and avoid degradation of viral proteins by competitively recruiting PSMB7. The interference of viral
proteins with the accumulation of intracellular PSMB7 of the proteasome complex may be a viral strategy to
escape from proteasome-mediated innate immunity.

Key words: grass carp reovirus (GCRV); NS12; PSMBT7; protease; interaction
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