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Expression of Pns6 and P8 Proteins of Rice Dwarf Virus After Virus Infecting Rice Protoplasts
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Abstract: [Objective] In order to clarify expression dynamics of Pns6 and P8 proteins of Rice dwarf virus after virus
infecting rice protoplasts, [Method] subcellular localization of Pns6 and P8 proteins as well as viral particles in rice
protoplasts were conducted with a PEG mediated virus infecting protoplast system by immunofluorescence and electron
microscope. Meanwhile, accumulation of Pns6 and P8 proteins and their RNAs in rice protoplasts were measured by
Western blot and real-time fluorescence quantitative PCR. [Result] Pns6 protein could form viroplasm-like punctate
inclusion bodies in cytoplasm 48 h after virus inoculation, and P8 protein was also expressed in large quantities.
Meanwhile, viral particles could form inclusion body-like structure in rice protoplasts. Expression of Pns6 and P8
proteins was both detected at 12 h after virus inoculation, and reached the maximum level after 36 h. At the same time,
the expression level of Pns6 RNA peaked at 24 h and that of P8 RNA at 36 h after virus inoculation. [ Conclusion]
Pns6 and P8 proteins were both expressed after virus infection, and Rice dwarf virus may also formed viroplasm-like
inclusion bodies to complete virus replication and assembly in host cells.

Key words: Rice dwarf virus; rice protoplast; Pns6 protein; P8 protein

B E: [H1]) AEFKFEIEL% 5 (Rice dwarf virus, RDV) Pns6 Fll P8 & [ 7L B 1% Y /K F i A2 AR a5 3R 1A
gz, (D516 FIFH PEG NSRS R IEARIAA R, @i g w b M BB H AR 54T Pns6. P8 & [ UL B
RARLE KRG R AE R 2 6, [FIIF, 383 Western blot F1SZA 3¢ )6 %€ & PCR 43 #7 Pns6 1 P8 & 4 M2 H: RNA 7
KREEAFAPR R, (4R ) Wk REEA A 48 h )G, Pns6 & ARG H ] LA s B9 5
JR 5 (viroplasm) () SUIR N S48, P8 AW KERRIL. RN, RIS KRS B & T B i & 20k 1 45
o REEMKIBEATRE 120 5, WOTRIZE Pns6 fI P8 T ARIFKIE, HHAE 36 h AR EH. e
KRR JRAAR)G, Pns6 RNA 1E 24 h I R IA BIAFIH =, PSRNA 7E 36 h It RiL Bk B m. [45i8]1 RDV 24
IKFEIRAERARSG, Pns6 A P8 AR (AMAFIL, F HI9 85 th il BRIl i 2 B 2 IR 5 SR 5¢ B 255 27 2 41 A i 2 41

BT
KRR KFEBRYER T KRBREAFE, Pns6 EH; P8 EH
hE 4 S:S435.111.479; S511.034 CHEMFRIRAD : A YEHS:1001-7216(2019)02-0118-06

IKFE R4 993 B (Rice dwarf virus, RDV)J& T I/ n] PLIE IS 22 M1 (Nephotettix  cincticeps) 1 HE G I
K 95 7 Bl (Reoviridae) 1 %) W % 9K 5 & )& W (Recilimadorsal) 545 #, FF H o] L i UK 95 2
(Phytoreovirus). 125 8 /& K FEREARR IR I, |32 ke RN, KRBBRAERAE KRG KR BB
AT HA, SERESKBEMEX, ERE AT DU, KRR R A BOKCORE 7 B R
EEMITRE. ZHAEESHIREK. wRE HEg®,
WFS AEA: 2018-09-29; 1EEAELEI AHA: 2018-11-12,
HEWH: ER AR SR H(31672005); FaHAM K ERL 6135 L H(CXZX2017324, CXZX2016132).
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RDV 4= FE K 2H H 12 45 0U5E RNA(S1~S12)2H 1,
il IR AR LA N, e s 7 AN E A
(PYFI 5 NAELEHIE F(Pos). i, P1 BA KT
RNA 1) RNA B4 IRk 4516 7 518, P2
TR T IRANZ, TEREHR Y27 4 sl
R B R S A R EEAE D Y, ah, P2
RE S5KFE e A2 MG AL AR, SRR &R
MBI K R B AE IR, I T 5 KRR W 2
R (OSIAA10) 1) H.E S 3 55 B 112 2 FUREIR 1 T2
JR L P3 R IR AR 72 B (AL 535 ST 4t ) RARp-
S5 i S LR . S7 4% RNA 45 &AL
KR RNAM Y, Pnsd & —FhBERAL R 1, 1EIW
BE (1 2H 26 R0 12 Hi DA B 42 e A A2 ) o o i B A
RN s R B R, WTRERE SHIRE
Bl AN T IR B R Wl s 2 Pns6 N EERIIZ BN A,
H.EA ATPase Al RNA Z54& % E 14, 14k, Pns6
it 5 Pnsll HAE, 1fi Pnsll 5 Pns12 HAE, &5
AP AR = SRR OF RV S SN 3
FH, RS AR, X mRNA A= RIZEMN 7,
e 5 P1 A PS TR R AR AR, fEM dRdkitid fE
BA ef e T 8 pe i A i E A E A,
SENL T E AL BRI 5 2 BE IR E AL B (GOX) ELAE,
HEM H 2 5 E 2, P9 5 P8, P2 HL[FEIH M
WRRANEFEE A, ARl A I S S 5
PRSI R ) %3422, Pns10 REHIH dSRNA i S
1) RNA U8k, NUUERING]FE A, 7EH 25 3K
TRyt TR ge bk A . tk4h, Pns10 7E R
YU R R NE S5, T RERE /NE I A F A AR 1 4
J, T 07 2 40 2 AR A i 2 e 1, Pos1l
Aefs ST IR LS, FTERMTHAR
N-Si g g5 44120, teah, Pnsil 3B AT LS5 KA w5
) Fibrillarin £& [ EAF, FFH AT RLE AL E 4 Mk A
Mgk, XHE7R T RDV B 1E)E, mRsme
Pnsll & A S5#AE A EAERERFEER, Posll
A DL i 5Ok RS S- IR E B MR B A R
(OsSAMS1) BAE, HF/ A KE i, RiltHEE
Gel281 Pris12 295 55 JRUTCIR P 2 1A 1) 3 B B 0 s
R 7 AR e L B R a1 10,

AR, AR B B B 7240 B K & K E 78 RDV
B T RE S T T S 1 RO el 15 1624 2],
AW YN R RIS R A R, FIHKRBEE
AR R, @it PEG /5 05 il I B A BE S A
AR YA P E W, FEAS A S 9 i B PCR
FAR. R HE A, R ALK Western blot
FEAR SR 709 55 R (A FE SR A R AR A R I T 0L

NiE—DWTIT RDV & FE R 77 T 400 (1 2h
AE B € L fi o

1 MRS 75

1.1 #R

JRGKFE IR 55 (Rice dwarf virus, RDV) 7K
TR EBM IR, 4 RI-PCR ¥E 5, LB fUR
F R FAERAF . Pns6 A1 P8 A5 AU H A 5206 =
B ARAF o
1.2 RDV BB IR

R ES % SCIR[29]10 47 . R 1 g K
e RDV HIKFEEERRIT F, 70%BFSHEE 10 min,
TR KIGEYE 3 38 JE M5 K RE S BRSSO TG 1 1
W, A LR A 2.5 mL MMg ¥ 7(0.4 mol/L
HFERE. 15 mmol/L MgCl,. 4 mmol/L MES, pH 5.7)
HATHIRES s K 70 93 B0 B8 AR L 6 A2 B TE B 1 8 00
H, 4°C. 7000 r/min Z&F T B0 10 min, EffJe
WA i, B HIETR, 4°C. 12 000 r/min T 250
10 min, FWE TG, EEEO 1K &EKESE]
() LB WO SRR B, BRI EE R SR

S5 CHR[301M 7%, FIH R £ —FE(PEG) Ay
SRR YEA A
1.3 ERRRESIRKFEEERE

FH 2 2% SCRR[30]10 5 2 04T 7K R T AR oA 1 il
%o B 60 BREEFE 12~15 d /KR4I, FCHEET )
BUP K FE I 35020 PR B3 25T K BB R IR 0.5
mm %, BNKE R 50 mL =M, A 30
mL 0.6 mol/L H&EE, 28°C. 50 r/min BG4
P25 15 min; Bl HBEEER, BMEETH—R
T K =, FEIA 20 mL BER(1.5% 214
# M R-10, 0.75% ESHTHE R-10, 0.6 mol/L H & REE,
10 mmol/L MES, 10 mmol/L CaCl,, 0.1% BSA, pH
5.7), T 28°C 60~80 r/min fifffi# 4~5 h; FfRscEE )G
TN EARFRTIA 1 WS %3154 mmol/L NaCl, 125
mmol/L CaCly, 5 mmol/L KCI, 2 mmol/L MES, pH
5.7), RIZIEG 15 s, Je MR yE; H WS %
TSP E A A, 1000 t/min F &0 5 min 57 b
W, B 3~5 WA MMg B, Y8E 5 AR ik
JEEAT, TEUK LEE 40 min & H .

KM Z % BB TEH = CBRR e =
(FDA)AS I 7 A Ji Az Jo A vt
14 SERAIRCENBNEBRNRIA

S SRR [32] B 7 VR BEAT B (110 G 0 9 e b
e KREFE 48 h [WJEA TR 4°CL 1000 r/min 254
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TS min J5, R REEE AR O
BN 4%% KPR e, e =R B &
TCE 90 min; 4°C. 1000 r/min F & 0> 5 min, W5
WIBOHETE 3 IR, ERREEW: HEmRma &2
A IR AL B RS PR b, R OK AR E £
REIK; FEFE i BRI B, & &R 5%
BSA 3 W ] 45 min; PBS (pH 7.2)%E3 3% A 3
W, RS min; IO 1~5 pg/mL ARic SRR FEL %
I 2 (FITC) ) 2R e Hi ik (R ek brid 77 &2 L
BR[3313E4T), ZEIREOLIFE 1 hy H PBS BRI
3K, BK 5 min; Leica %8¢ LR A B AlE: T M%E.
1.5 Western blot ¥ BRERNRIEDT

B 455 RDV R YL A [A RS [ BL(0 h, 12 h, 24 h,
36 h, 48 h, 60 h)/KFEFEAF AR, FRIHLEAE.,
#17 12.5% SDS-PAGE faill, Hyksese, @idHi%
R(HJE 60 V, I 1] 35 min 72 45 E1 5] PVDF JiE .
Western blot A Wll 7552 M SCHR[3013E 47 @il
Image J A THR S I AR, Fa 25 I TR) 65 H 2R
L FHR [H]) GAPDH P 2 85 0 HEFE S AE 3T LE R
1.6 SEEEEHEE PCR M BHEEKRIENS

I FH & 0] 5 5 Rl e KR SR AR AR - Pns6
P8 [(JFikE. K& RDV HIEH BIER (Pns6 Al
PO MR ALVE NIt , RIIMERBEESH
10°~10° AN$% ULIRIABAR , LARRRE 5 RO AR v b A AR
HEAT SEIS 9% Y6 52 & PCR, LARRUE TR B R R 15 5L
FEAARR, DL Ct JEECHI AL RS 7 B %
IR R b A 28

{5 FH BN RNAprep Pure FH47)51 RNA $2HRF)
EILIUZ YA (12 h, 24 h, 36 h, 48h, 60 h)
PR AE IR A R RNA . f KRR FastQuant ¢DNA
G BORAEHEAT RO S, B B L ) R R
TRATR(10xPLIE RT 22 2 uL, RTBEE AR 1 uL,
FQ-RT BI¥RAW 2 uL, METE RNA F 1 ddH,0
20 pL)NE E£FR S DNA ) 10 pL RNA H1, 42°C
T, 9% F 15 min; 95°C ¥ 2 min J5#K I 2 min,
¥ cDNA B T-20°C N RAF % - LL cDNA AR,
5%t S6-F: 5-TTTCGGGATAATGCTGCTGAC-3’
/ S6-R: 5-CCGCCAAATAAGCAAACCA-3'F1 S8-F:
5"“TAC AGCCATCAGCTAAGCCAAA-3' / S8-R:
5'-CCGCA ACAGACCGAAACA-3"7 Rk AT M 5E
& PCR, AR Cr E RN B 3 H AR
MiZk, THEHFEAIEE NI, RS EE 3 K.
1.7 HENTHRBEKEREREPHELL

K225 SCHR[34110 77 14T LR B V)

FF E KRB R4 (Chin J Rice Sci) 533 4855 2 (2019 4£ 3 H)

£, K RDV 124¢ 24 h Ja (KK e A s il A7 3 5
CERERVIE

2 SRS

2.1 IKFEELERERDV)ERKFERSE BRK

¥ RDV Ji s by R e i T e, MBS
RIVRERLT A SR . ML AR KR I AR A,
28 HH FDA SRAS I S5 A8 Joa AR ey P, v M ELABIFE 95%
PLE, HIJFEA BRI S22 . FIF PEG NS 1095
BHR YRR A AR T, X i A4 K R SR A R AR 3k AT
124%, 48 h J5, 435I F|H RDV Pns6 il P8 & [ ik
BEAT g% ¢ 6 WA BE W8 o 5o R 2 30 A 1) 7
HAE5(HE 1-A), SZIGZH Pns6 & AR
AT 8 S5 BUIR N SR (B 1-B). AR5 P8
TEA R Rt R ERIE, BHECRHES, TR
SRR 25 R (B 1-C), Tt B0 25 DL 78 Jif AR T A it
1T T REE I K 2ER .

N5 I RDV 75 7KRS R AE oA b A &2 o

A-FAYEX R B-OBIL R AL R EE Pns6 H LKA AR
ERERSL; CBOLIL R ERMBENE P8 EAMER: D&
ML LS KRB IR AT 55 (K8 o, F7 Sk B kLA o
A, Negative control; B, Subcellular localization of Pns6 with a laser
scanning confocal microscopy; C, Subcellular localization of P8 with
a laser scanning confocal microscopy; D, Subcellular localization of
Rice dwarf virus by transmission electron micrograph observation.
Arrows show viral particles in viroplasm-like inclusion bodies.
E1 RNk EEERSEKERERETHER
Fig. 1. Subcellular localization of Rice dwarf virus in rice
protoplasts under an electron microscope.
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% e P T
Hours after virus inoculation / h
a 12 24 36 48 60
Pns6 \
P8

—
N

LIPS K EE. )
Relative protein level
IS
[==] o

o
o

o
'S

12 24 36 48 60
I EF A G TR

Hours after virus inoculation / h

A—ZE 1) Western blot; B—HXt & 1R A &=

A, Western blot analysis; B, Relative protein level.

2 Western blot %7K FEZE AR H/(RD V) ERLKFER
4 RIS Pns6 71 P8 EARIRIX

Fig. 2. Expression of Pns6 and P8 in rice protoplasts after
virus inoculation by Western blot.

L, R EER Y 24 h KRR A AR, HEATH M
DI Mg, g5 REIR, KRG R A F ] DL
SRR RN SR, NEEZ S
KR A7 7E(H 1-D).
2.2 RDV R/KFEFELE G Pns6 71 P8 EEHY
AR RDV 12 YK FE R A iR J5 Pns6 A1 P8
HEARIRIATEN, X ERR G AN [F I ] f5 1 5 A2
EIREUEE, 2 HAF Pns6. P8 LLK GAPDH &
HPLiRIEAT Western blot i, 45 R EIR, HER
e AR AR 12 h J5 35 A 2] Pns6 A1 P8 £x 3R
E(E 2-A)e 36 h AAERIEEES e, B
Ja A B, (BT R R S AKCE(E 2-B). &
AT E, P8 EEEFRILE ST Pns6 HHH (K 2-B).
2.3 RDV RZ/KFERLEFIAS Pns6 F1 P8 RNA Y
NUIH RDV R /KAEIRAE RS Pns6 I PS8
RNA [RIE TN, DL BE(Z G A R 0] 5 1) S5 A2 5
PRIEEL RNA, 47 SR 98 e & PCR Auill. 455
X8, Pns6 RNA 7F 24 h I F#iAEiA 3|5, 36 h
I T B A B B 74.9%, 60 h IS [N e e 8 1)

14000
12000 f
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’
6000 | ,/'

Tk M
Expression quantity / copy

I
o
(=]
o

2000

12 24 36 48 60
o TN B ]
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El3 SKATEE PCRIGMKFERIERBAERIKIERER
KI5 Pns6 71 P§ RNA HIFRIER
Fig. 3. Expression of Pns6 and P8 RNA in rice protoplasts
after virus inoculation by real-time quantitative
RT-PCR.

46.2%, AU X 8] N 35 B oA R E PR 2 7 (P<0.05). P8
RNA 7E 36 h Bf KA =L R 5 &, 48 h B RN
FEE I 55.9%, 60 h iR AR S E R 40.9%, {H
5 e ARSI X JR) 6 2 32 14 22 57 (P>0.05) . AR
R E, WENREEREL TG F%RE 3).

3 iR

LK FaR R R 7 EAR b, R KRS S5 AR o A B
B RIE RS, TEFE R FIEEFT b B AT U i (o 4%
o ABEFA A AR AR5 RDV ZEKRE 5 A
JR AR B AR AR G DL EAT 1 b, S5 RER
RDV RGKFEIFEE ARG, 78 24~36 h 1% 2] L il &
g, PG RS R EAERBEINIP B, X
FRI A KAE R AR A 7T RDV 527 3 BAR Btk
WA (L TRk HE . MEEIREEAE, &IERRMRIEE
#RSe ETHE TR BTN BT SRR R O K
(IRFAE, Jo 3T BT B2 R O m s 78 B AR AR N 2
Hil3Z 2 7 BR&), —J7 T E BN B EA R,
TR TR IR IF RPN S — T, FFEAEZE
RS, U AN IR AT RE R B, AR
BEMIIGTE . 2T RE R K Pns6 RNA %6 T P8
RNA ik B g s E, B A 2 00 e AT SR 45 M B
H RN ) AR JE B AT S i s R B = . B
T 45 R 5K ARG 454899 B (Rice ragged stunt virus,
RRSV)AEZEH EE H Pns10 A1 Pns7 DL 45K H P8
FER A FIA R — 820 P B e B4 R R P8
FEHRAEZEMST Pns6 &H, WRESHEEEEN
FEREBNSEME AT XK. Wei ZURIH BB
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M RE IR R RN RDV B 458 8 T F0 Pns12 B E
HATH AL, RIBR T e AL I O IR AR
BFRREE M E A RIS ETOE, S AN 5 B
SHEANREER TIEGHEARRIE, AW
“SR52 —#.

R, Wei 2% 3 RDV Fif 454 & A 7E B
AR 3 2 RECIRHEES, BR Pns12 L@k
W, WEOEE PL. P3. P5 M P7 & R BE AL
JREEE RS, MAMNEAKSTE [ P2, P8 Al P9 %53
BB R L. AR KL, RDV Pnsé6
B RUIR S e T, P8 IR & A 7E 4
MR, FEER O REENMRDIRGE M, X5 RDV 12
e B RN — 8. BT, Pns12 2R
R R L AN, N P3 A1 Pnsll 5 Pnsl2
BEHEHAE, Pns6 it 5 Pnsl1 FAE T [E N 4E 5 5]
Wi AU 101 %, RDV Pns6 & —4
WEEHEA, HFEE RNA 48, Wiz
AU H mRNA 295 35 J7 5t 10 ACH fe g Lk
B, RDV Jp3 5 R A 7 25 32 J57 AR PR 4 i o ) i i
IF B AR G R AT R RIS . AR AT KA
RDV 4 75 5 J5 5 (19 32 B4 0 S HLTh AT (R
BSR4 —B0F Frilt— P 9

W R AR AR AR 0T TP
() E i A SO R AR B BOR B4R 3!
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