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M F  Sindbis 553 (SBV) {18 By R 410 0 7 3 4 M ) B 35 (mRNA AR5 EB
AR, EAM RNA (& BA T 5 EXS MR, RSBV 2B~ E —HERERE
BEFRSEASEAPI0S. SHABRE D OEAR, SRR RANTRESNEON SR BEA
BRANTFAREEREBTR. TRERRNBRT SBV ME EMREERKOANE
BEE TTHERT SBY AR ES P2 IKEEA C TREES S IR,

%@i8 Sindbis FE.EEHWEA FEREEFRE

FEMATXEHE EARMAS TARETMRRE FHER, XR— I HH AW X
A EEA RS, Sindbis virus (RI¥k SBV) & —F WM IE# RNA W, fE N BN
B 5 F5 % R M AR 4% A3 Sindbis HE K KRS BT T I EZTRAY
2], JA T 18148 Sindbis $THERL A HF T LR MM BN X RHR, Sindbis HERE
76 40 B T B 3 BT A  A A E P FK X R E W ABTINIR, FE R — BB HH
f00_ (0 b TR TEGR S xR E SRR URE TR RESRA B YRR AR
RBHE R BW, Wit RITEP R SBY S EHARXZMER LW, AREX 4R
RNA 5B A KA PR AR EDREY ARERRXNAE FRE T —EHE XN
gR. :

1 MRy E
1.1 SRSKREHEIE
AR R SBV M £ E Bk BB Milton Schlesinger # B EM . 54K
% BHK-21 4 {40 M 2 X8 Bl AP e IR AR 40 M.
HFEEERTRARTAEMNHNE L, F 37CHRE 1/ RBEERE B (m.o.1.)
%100 PFU/41ME, R A& 2% ML B Rrg gk g2 5% .

1.2 ERSHEARMEER
ERERL: 1,3,5 f1 7 /NBHE 4 B FCH-R w1 CH-U, LR 7 B s i

B, B3R 43. 3Ci/mD T 37 CHRMPIFIE 10 516k, BROKS B BYMITIERTH-U MW
% 4 uCi/ml. BEIHS B BEMIHLR TR H-U BB Y S0uCi/ml . FFIEIF 2 WM, B
S BRI T A 0 BRI B T B H BRAER HOLBTEI A B 4 CHLE 3

. BSETEMEERACHASFEENERARBFRSTRHTH.
AXF 19935E 7 A 14 HE A,
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KOEEBHMBOE 45 RATFBHE).
1.3 ERESNHIESE
1.3.1 MM E KERL 3 /ABE , KIE Perann % A0 F k4 BB Rk (0 4K

B, RS SE, EEBLOR N B Triton X-10000. 1% W/V)EH S5 Bl & R
. %ﬁﬁﬂ&ﬁﬂﬁ%ﬁ&ﬁﬁiﬁﬁ?ﬁw
1.3.2 B{H4% .58 Muramatsu RSB CHSY, A 1 3.1 #E4
B RE S SRS EBIE T 10 SR 40 4 BRAY 0. 34 mol/L #y RSB D BRI ST KRB
B,k B S g 4 Bk (A s 45—60 £, thE& 1 . 200 W B % .10 5% 20kHz),
RIS ¥ AR 7T B A 7 S R A B A (0. 88 mol/L MMM 0.05 mmol/L
MgCl,) k,2200 g B0 15 44, TLIEED A B .
1.3.3 BEFRYLE. SR Fey FARTEYF-HHRBIBEREFRAS. HIEHR
£ o BB SEH 0.5%(V/V)Triton X-100 f# CSK & # (10 mmol /L PIPES,
pH6. 8, 100 mmol/L KC!, 300 mmol/L Sucrose, 3 mmol/L MgCl;, 1 mmol/L EGTA,
0.1 mmol /L PMSEYF 4 CHER 104080 . BAREWS DNase 1 (KIEH 200pg/mDE
EHNAE 30 e REMENEKZBPIIA 2 mol/L(NH,),SO, ELEHE ¥ 0. 25 mol/L,F
ACHER 5 4R B.URTB IR AR ERA S .
1.4 RARSENSH
4.1 KR ERERESE 2,4,6 /M, A 4 mol /L NaCl, #ff 45 3 =P # NaCl
YRR K 0. 25 mol/L,F 37 CHEFF 30 438, SR J5 X1 40 At 47 B G E R LR 5% (F 37C
B 10 e, INEARAHET YRR, REFLREE Y 20 pCi/ml #9°S-§ K
B M (PS-Met,NEN 2 &8 47, Ho38 1000 pCi/mmol) B4R H T 37 Chob R 20 5740,
HESTERFICH FHER ] mmol/L)EFETIEE 20 4.
1.4.2  SDS-5 754 B i 5% I B, 7% (SDS-PAGE) # IEF-SDS XX ] B, 3k + R : SDS-PAGE
#%18 Laemmli B9 70 HEHT . 0 B BEROR B 102,

IEF-SDS T[] B8, 3k f& 88 O'Farrell gy 77 =1 # 47, H & ampholine B % B H 2%

(pH3—9.5:pH 5—7 K 1: 4), _
1-4.3  EHFKSEEE 4B (Western Blotting ) : B3 J5 #% Towbin 497 U TR
B8 7E 19 R4 T M 2T 48 & 1% (NC membrane) £ ,NC B4 3% BSA #HE. 544
nsP2 F k4% SBV HilkTE 37CIR A 3 /AN . S AR F R A C —HEN, &R
A avidin BB RIERELREREL. BCIP #I NBT NEMHTRE . A XERPHEANLH
SBV 45 & Lk R i SBV Hik i RE LB KY E¥ Bt Dr. C. M. Rice fil Prof.
M. Schlesinger 24,

2 R
2.1 SBY & RNA SRR E
2. 1.1 FHEFARLGTEDHMERNA SR . 7 SBY B BHK-21 émH@F 1—5 /|Met,

R BHE T RANBRELS LAV BIFEHLE FERE 6 N Rl
R A (cpe) , RIS 7 /BT, 50—70% 89 A a1 B cpe, 2 ML IEI 45 . 31F A SBV FRRHR-
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LU
ATHRRERLEEHNE RNA 8 RERE, 2 HERERL L3 M5 NE,
FIPH-U %40 AT Bk ok bR » SRS M ARG 4B E AT 4 8 B B OB 6 B H9 B 72 (B AR
). B %40 40 R B B B R B N AR B R R AT R (B MR LI B
50 A XTI MR BT R =H AL RR S RXWAEEFE N 0.0l HREAH
LR RIR R TR B 1.
B 1 25 R B on  BEE 2R RIS SR RO B 0 . 4 A A A T R R
B (1D AITER FERRE L /ANEE 5 /M, MRS E RNA §-& 5% 5 2 1 n (A
1-4), 4118 RNA 5 RSB W SR R)E 1 /Dt AR A RNA & e A M B
BeJii 3 /0N RNA (98 R B g i 3 & BB 00 S T Ay 255 : R
5/NEE, # R RNA & R ERRAKF E. BRARENTE EHHR RNA & B0
S¥i# RNA K E & SRR & #1749,

401

PR R

Average number of silver grains/cell

L PN A 1

0 1 3 5 7
B SadiE)(h) Hours post infection

1 FRIC R A A A R R 6L i B A A S A
%t SBV JR# 0.1.3 #15 /TS NS AREHELTHRE (), HEB(DRER GO FHEL
(2) WA AR R £ T 4T T BT ARRE BT S0 4R,
Fig.1 Kinetic distribution of silver grains in the different cellular locations
At 1,3,.and 5 h postinfection, the cells were subjected to microscopic autoradiography. The numbers
of grains in different cellular locations of each cell were counted and an average number of 50 cells at

each time is shown in this figure. 1. Nucleus;2. Nucleolus;3. Nucleoplasm;4. Cytoplasm.

BE— 2 T AR B R B 4 7, R R R IR R BR B mRNA M5 RSB
 rRNA A REF B EFAFHER, %R A RNA H-&EEER MM E . 58 REN
RNA &R IR #E S — B (@ 1-2); {4 rRNA §RIEAREASHAEHEMEL, LF
BFER—KFEME1-3), X—FRERE SBV MHH RNA SRAEWEZEKRE
M mRNA & B msfEf .

RS B EHS R ERHE EARG RNA S RSESBRORA B REER
BAE Ak e —4 B8 £E SBV R 7 /MBS I B B RS R E =
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i, WA NER T ERCESRCHERK, X—% R K, L SBY Bia kM. A
MRS R B2 B, (H AR A N B W IR R S A FE TR FF IS BRI 3% 5% TRNA,
2.1.2 SMRNA HZMFRBEARSREREHEOL W N T KIS SBV BRE
rRNA $545 4 BUXHI2E 8 5 0 B0, W RS AR B R DS pg/mD 41K, B
W E BB REY, BREE D BA R ME L5 (RNA E£RH 4K RNA oy
(EARMEKE RNA fra . A*S-HH bk ricf SDS-PAGE SR EAHREAR
ARBTTHR, RAMNELEHWEUHASR LRI LENER BTN 3 MELGH
B, KEEAONREES (ELEDHARBANRMEGH BAMKEE 50%E
2), BRJE 7 MEHUCRE R W EHIE, S RBRAHAE R D LB FHRRHRHEE 1X
10°PFU/ml &% 2X10'PFU/ml,

-AMD

EXTINCTION

JAAJ

+AMD

—_—

WMz HKFR DM SBVEREAGHAER

AL | RS, AN K D EME, RS 3 /M MASS- RRHMETHER
@,SDS-PAGE BB HBEAF . HHABESRATANERNE, “+"HANK D 4%
BHK-21 8108 s “ — "7 F 2 Y04k 7 &) 4 0.

Fig. 2 Effect of actinomycin D on SBV structural protein synthesis

After virus adsorption for 1 h, the cells were subjected to actinomycin D treatment.at 3 h p.i. sthe
cells were pulse-labeled with 3 S-methionine and the samples were analyzed by SDS-PAGE and
autoradiography. And the relative amount of viral proteins were evaluated by densitometric tracing.

“ 4" Actinomycin D treated BHK-21 cells; “— ” Untreated control cells.

2.1.3 SBV # nsP2 EH N B R B SHEX MM mRNA & IR RITEAS
T A%, SBV BB nsP2 G445 R MUBEATE EARB AU FERBEBRSE 1,3,5h
B, 4 B4 BG40 S5 B A0 BB 1T B A R DB 434 » 3 AR F R 5 4T nsP2 M
MER. RME 3 PR,

RS 1 /AR ET R E S BE nsP2, ABRE 15 /6, 49 f B A nsP2
S RIBEWNN ., EBYJE 13 /NG, B P nsP2 AR ML 4 4%, T ABRSRE 3—5 /MM
HA 30% . X — 45 BRI E nsP2 ERNNRE EEREEREER FH, HIRR
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HEENT LSRN E R mRNA 588 ME e (B -2 R EHBMHEXHE.

100

80 nsP2

T0 X
1 3 5 hp.i

1 )

0 1 2 3 4 5 8
By E5rtiE(h) Hours post infection

B3 WERLGEY asP2 EBANBRRESE
ERERREFFANE, S WRB SM#ES . BE 3§ RS #HT SDS-PAGE RRO ML uH
AT et nsP2 AN BB M A HLUE R AN (a. WER.

Fig.3 Nuclear accumulation of nsP2 during the course of infection

nsP2 it #%f i Relative amount of nsP2 (a.. w)
s

At various times -postinfection. the nuclear fractions were isolated from SBV-infected BHK cells.
And the nuclear samples from equal amount of cells were analyzed by SDS-PAGE and western
blotting. Amounts of nsP2 were quantitatively evaluated by reflection densitometric tracing and

given in arbitrary unit (a.u. ).

4 SBVERRABIEAESRNDE

TR RRE FRIEE , B *S-Met X 9RHTT RN &R MHE, RE#1T SDS-PAGE REHAE
EoH. M. KRB 2 RRIE 2 et 4. RS 4 /D6 BRE 6 AN,

Fig.4 Protein sy:;thesi.s during the course of SBV infection
At various time postinfection,the cells were pulse-labeled with 3°S-Methionine and chased for 20
min,and then the cells were collected and subjected to SDS-PAGE and autoradiography. Lane M.
Mock-infected control;Lane 2. 2 h p.i.; Lane 4. 4 hp.i. ; Lane 6. 6 h p.i.

© PERFRBEMTRAPTIESHRIEL http://journals. im. ac. cn



350 ® £ w ¥ # %

2.2 SBV BMARE QRS EHER

2.2.1 WHBEMNAREARSEEW. ERTFERE 2.4,6 Dt ACS-PRERN
M R RSRIC B, RIS #1T SDS-PAGE RS HBESH. SR B OEFRS
A6 A X 40 (Jane M)A H., SBV B B 41 I 5 BE &5 1R 3 3 10 ) 16 E A A E AR
&G 2 e, A E AR A R EZRNE, ARSEEO W KRS B, SBV
feEMEH E1(~55 kD) ,E2(~55 kD)HI C F H (30 kD) 7] L 3E% B B 3t B 7% (lane 2),
RS 4 e AR E A RS BELE2BENH R EED KRS M (ane 4,7 HX
MEL—EHFERWEREE 6 /e,

#t—2F i IEF-SDS-PAGE W ] 2 3k /047 L AR R 1T U EE R B R R 4
REARSRAOWHERE S EMBARTHAREARAREG R (E 50, XY
actin(A DM & M BRI BIEREE 4 /et AIRAFEER D (E f1 OXE-SH (A sb), L
FRAFPEEEAN G, NERTRART KRS R actin ZERR)T 4 /NS RE
weml,

M5 SBV BRI ES SR IEF-SDS-PAGE X [ 8 i 4 1t
a. REBRIE; b ®/E 4 pEE,
Fig.5 IEF-SDS-PAGE two-dimensional electrophoresis analysis of protein
synthesis in SBV-infected cells
a. Mock-infected control; b. 4 hp.i.

2.2.2 WMBRKTEOERCHEM . EFRFEEEHG hp. i), 306 FHRE B
B 384T SDS-PAGE 3 #i SBV & # T RSN 2R BR (E 6) . G
NOFMZELCNOATFTFHA—-EBN CERHRE.
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M6 FEHRERBESFIFEEHCAS TEE
EREACHEBLE. 2 HMEBHAME AN B
H2} RJGH H 1T SDS-PAGE B E RSB 44 .
C.SBV SRILAM A N. 408 Nu. #1.
Fig. 6 Western-Blotting analysis for the existence of C
protein in nucleolar fraction Capsid I
Nuclear and nucleolar samples were prepared and
then analysed by SDS-PAGE and western blotting
using rabbit anti-SBV Ab. C. SBV-infected cells;
N. Nuclei; Nu. Nucleoli.

2.2.3 WERREFSMMSEZLRE G P105 (1. 78 Sindbis KBRS 3 /N,
FI*°S- P50 SRR X 40 K 17 Bk ph bR AT S B AR 4 0 8 4 o 8 B BB R L X L AR 40
fr SDS-PAGE RMSHE BRI (B 7). kA SRR L BARM L, 15 T HR%EFK

HREA G Lamin A,B,C. %) 8 & R BE BRI T KRR F AR SREN
FEWEE nsP2 URAWEA CEA, AN RR—F4 T84 N 105 kD (98 (5 A B8
REGEFL. MR QTR RS RGBS — S5 T nsP2 A1 C BHE
BERWTFLE: X P105 EHMML L E R RBENFAESHEAURENEQNR
BT A LR 105 kD EE (P105) L MR A AR A9 E & 3 A TR T L 2
WEBLE B S M 1 ERATCE B A SR SRR, — 8
ERRFERANK R EBRRG HRAEE D 0BRSS IOLE & M B B RIS,
#—HHIFT PL05 iR E R iR S A R R,

7 SBV BRJTBERE G A S0 RE _
BRI b p. i )R REMRSARICE W& B LRSI
fTSDS-PAGE R B B 44, 5. SBV RBP4 M. % M
MH.

Fig. 7 Alteration of the protein composition in the nuclear matrix
fraction subsequent to SBV infection

Both SBV-infected (3 h p. i.) and mock-infected BHK cells were

labeled and chased. Then the nuclear matrix samples were prepared

and subjected to SDS-PAGE and autoradiography. S. SBV-infected

M. Mock-infected control.

3 it

55 22 8 B B T A PR A i I o B A 60 B AR AN R E
FEGIREHN 5, 0 SBV, Semliki ZEHHE(SFV) , A I R% (WEE B4, EmE R L
JEABREAR PR S A MR 2 R AT, BRI e BT 9T 2 7 4 it 4 R & 45 B B 0t B
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FHAEA YRS, A NEFERENAREQRS RO EWE  REWHEEDN
EES EUREARELETHRNAE TETXoARAREN RS EHRREY
U RNA B30 %) ¢ F o A 2500160 (516 .t TR 3 RNP 6785 (E R 41 Al RNP VB IE
W7 B AR O T BT P AT RAOTOBF R LIEL B T B #ixd SBV KA
BERERTHRALA I, B2 E 5 SBYV M P2 A0 A, AR H-U xRN
HEFRNIRIEE ARSI MEN B FEEE A SR KB T2 M 87 SBV B3
M1 MM mRNA 894 B HI2 §60 B 9 f 4l 71 408 tRNA & HJLFRRE
W, SX—EERUYWAGTAERMHOHIE. THEEIRNE-HEIT SBV MEE
RNA 4 RNEFEHNF G EYEERUTEAR,

ARAE R D WHE EBREE rRNA ZEW K RNA 51, SBORELAREONE
R BN R, B T RE SBV o UL 2 B UM A ™, HERRA
ERRE T8 E R BN, Barton % A M Pardigon § AT W HRARER
EHRESSSWE SBY BRI AW, RIS RE—BFW IR0 SBY £XE
MM ETRNH . E— EBE KB THE 4K {RNA BIFZES .

—HA RS RNA SR SRR EEREBRGESHEH A X, A SBY
P R A £ 4 B 1T R AR PO SE (LR RS RAN R BE SBY WYL B nsP2 EEAERR
WESIS R A AH SRERHS S0, A osP2 ERREAHRRIEE,
nsP2 ZEHNHREEBTEREEREREOEMEGBRE 1-3 /6D AHBERHE
15 SBV X 41 mRNA & B M BanE bi%, R nsP2 HTH S SHRFHIW
B4 mRNA SEBE THEE.

SBV 3 #H3E B % 0 19 A 4R A R AL R B v 4E R RNA R/ 0%, HERE
BHAEENAKTEL, RNHEREEHER PR 7 SBV BIRE 3 e MRMESR
SERDBEIENH, TRSEREOHXREAM. Tuomi % AR SFV R KA K
polysome BT E M, E S ERE mRNA LBOSRY SEER SR+ mRNA LR
SO 3 R RS AR SRS AR DR TR R B mRNA BN
mRNA S5EWiks 6. B4 SBV i 19S 24 RNA 268 THEH RNA 5
MARE mRNA ZESHSIE F TR XS BAH 59 Cap Z5HH 335 polyA B
KA BB B F mRNA ZiH L2 5] 3309 % mRNA £BF K ¥ L4 @8 mRNA Hi
5 F e H MY mRNA §R AR £ B REY. RIOVERERA
& RNA B R S 2XERnma i —% mRNA § & Be 4, mZh &P (actin}
mRNA &8, R 50 53 R4 M actin mRNA WS BERFEERRF 4hpi)
H T BN, AT — B F X RAKEd R E oRNA ERERGXREH, TE
ZER FX A mRNA BB ES0E EXHRER D o AR ERREes
WEOFLRERREEMTHRE RNA OBEN TN, BT L McGuire F AR
LA B0 F RS SBV Bl BHK 4 HUS B kR b Moy 4k, UE Wi 7E SBYV &
M RS R A T ER NI EE T HE TN i Ulmanen % AK%XR
#9,SBV M ERBAT SHERA X EEHGSU. 1160 TN & SBY KREH
¥ B4 B BIZE AR AR G A {1 4b, 1990 4 Michel 85 AR SFV KB E AR IELT
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R—8, XFWHFRENKTEACR AR PHENERE S RERER O RET
ESREFRMEEEN AR A K. Michel 3 A B Elgizoli % AMBFRERA, EEHN
A £ AT AR R N\ A0 B P T LU O 4 R A T 1 B EECY R — B R R T
N:SBV K eE A SEEE X EEMLEH IR ERGTLERTEMARNES
Ff%. R4 SBV i C EH 5555 RNA49S #1 265 RNA)EHRBMZSH. B
ECEASHEAANTELGAEANTHE RNA 5EBEENE S ATIEBRE
mRNA 5418 mRNA HASE S . T SBV B b Rgs rRNA SR EWE
ERBEAES AR X EBRERRNBEENAER TR, AREERXRDN
PHK RNA & B (B3 (RNA DR ENH TR ERREEEN S RNEE. A
MR EE A RN S RATE R EARE.

HEBEEMNR.SBV R FENHEXSHARBEOGRANER . EESHAR>E
-HBRERESEA PL05. EFRERIEFEXRY EEREABEAREERANELR
PRERVEEMER, THHE L5 DNA/RNA {84 88 VA 82K, 40 M ay i
ERTURRERRMABEEASHESEES S ERBREH L), XMW  P1os,
nsP2 S5 T EE LR S 5 SBV M RNA MBS MEtER .
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THE EFFECT OF SINDBIS VIRUS MULTIPLICATION
ON GENE EXPRESSION OF HOST CELLS

Wang Xiaozhong Xie Jianxin Xu Xiaojie Liang Fengxia Ding Mingxiao
(College of Life Sciences,Peking University, Beijing  100871)

Abstract  Sindbis virus (SBV )infection mediated a rapid shutoff of host cellular gene
expression (mRNA synthesis and protein synthesis) ; however the synthesis of cellular
rRNA remained at the same level as the uninfected cells. Meanwhile a cellular protein
P105 was shown to be enriched in the nuclear matrix. Actionmycin 1) treatment after
virus infection resulted in an apparent teduce in the production of viral structural
proteins and infectious virions. The results presented here not only demonstrated the
complexity of SBV-mediated regulation of host gene expression ,but alzo snggested SBV
nonstructural protein nsP2 and capsid protein C were possibly involved in this process.
Key words  Sindbis virus (SBV 7}, Nonstructural protein, Nuclear matrix, Gene

eXpression

B A % W

Explanation of plate

SBV M BHK-21 41HI8Y B 80N B S £ W % . & SBV BB £ RN E A H-U 3 40 ML HETT RR o AR 10
S RERITEMRNEBESF. A RBNRHEH L TMEB B ] A EYRC. B 3 A
B S RME:D. R 5 /ARG AR.

Light microscope autoradiography of $BV-infected BHK-21 cells, At various times postinfection{p.i.),
the cells were pulse-labeled with 3H-U and then subjiected to T.M autoradiography. A. Mock-infected
control;B. 1h p.i.;C. 3hp.i.;D. 5hp L
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