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F LA PT A SOV, SBV 6K EH R A K, SV E2 A C WAk, SbV (1] cDNA R %31 SbV (i 6K & (7 .E2
EOfiiks b % E ER WA ZE BT Schiosinger BT ITHE
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Sov L MM 4 /B , PO SRR BE % A0uCi/ml (9S-I B 3 B OFS- Mot , NEN 24 Rl 4572, HE 3R 1000uGi/
mmol MTIEMM 2 /it HHAE 3 et SRR G e T RS R T GE R Y 3. 0X 10°PFU/mD) #F Backman L&-
BOM B0 HL_E B SWAD 3 3L 4> 4 /B (40 000/ m), BE T TE 35 Im A 2 % 48 7P i (20mmol/L Hepes-NaOH,
pHT. 4,100mmol /L MaCl , Immal /T, EDTAY ST . M0A 88 ok 85 5 T MR . 72 10% — 209 A9 86 FF B2 b3 7T SDS-
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PAGE SH(8Y [ B4 ¥7 35 3 T AHIPLAY stk 3ttt T MEPTTHEC, RIBTRE X JE 1 B9 HE Re A rE 11 Bl 5 A A
ERThEHEANRGEIEY SR,
3 HHEETESRERTUEER

RER L 4 S, RIS B 50:0/ml (¥5S- TP EERURMAP RIT 20 29, 5 RIAKF 10 S, 40 530k,
¥ PBS ¥R S 0 A 841 € 20mmol /L Hepes-NaOH , pH?. 4, 100mmol/L. NaCl, Immol/L EDTA,1% NP-40)F 1K
¥ FHBURAEN 15 480, TRIL_E IR, 5 B A S i SoV 6K E SRR %40 Sov E2 EAHIE , 258 Andorson A
B EECTHE T RO SN UL I RAR Lacmili (7 EE0 3 17 SDS- IR PIAR LR K6 b2 e Dk B B i B B BT #r
4+ BENEESERLCEAMNTREEICNSS

Sov BEINERND 4 JhBEES o B SR BE A0uC3/mi (1S [P BE SEBRARIE MM | B SR INA 1 YINP-40 3R
WRFSAIRA AT 3), B EWE 5% —30% HIREEESE B B vHl.Cr 4 /B (Backman L8-30M L1 ,SWAD 3%
3,40 000r/m) RS F AR S 25 100 , 8 /5 7 LKB 1209Rackvota £ f MUK L EEMNE S A6
B CPM, FHE L4 i CPM(counts per minute) SFAGIHILR , 3% CPM BN A (3 BET SDS-PAGE sk S B
BESH. BiRFGAR R E2 EASE BRI GSH G# TR kb a. :
5 TRAREHAR

8 852 AU RIS HE R B SoV <DINA(SHY cDNA H C Rice PR EHIGBIFR AN JRIG kS
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MMM MRS 1L S% LR 1 Y RER TS E S5 B 2% RERUDU R A R R B 1 /e e W ST IR R .

B SR T JEM-100CX 5§ JEM-200CX B EE T .
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W SR BR . BHK-21 MU RSB R T FEH oK EE XLk £W ST
WBOHHA X X6 K A E S, R E AR AR ERREOKE BN ER TR
BEANSTFEAREELLEZ) 1 C: 6K=].0: 1.051 0. 25,
: K ESERTEWIHSHREAHE

T3 SR 6T MR 6K T £ 2 BHK-21 M1 PO AY S I BL O DR S A3 SR A0  TE R 5
55 2 /N0 4 /N 6 /N R T S BIAE FORE . TR TritonX-100 4b SR AN KL T 547 88
FERIARIT SRR ARG BRI 2 /M, SEEH KR AN R 280 R, A,
6K (14940 (D1 F- 55 MR IR AR 405 1 4 25 (PRI 1) SRR JS 4 /O, 6K 3 3 FE S BB
B0 AR 518 T, EL S 0 F AR SR CFELIR 100, MBBMS 6 /M, BB Y M 3 , i
Bk (PN 1), 6K EE MMM RN 5 B2 BAKML.
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1d—t. SRR £ BRI 4 SoV (e, ) B SHV 6K I K. OF) E2 B AER EHREIY 5
d,e 5oV BIE 2 4Bt X 2 100
£,g:50v RS 4 404 3 300
Plats la—c. Immunoflurescent staining of wild-type SbV-infected BHK-2] cclls with
anli-6K antibody demonstrated the cytoplasmic distribution of EK protein
a?bpisb;dapige,b6hpi
lag X 2 100, 1b,1c, X 3 300

1d— }f. Immunofiucrescent staining demonstrated the distribution of E2 protein
on host cell membrane of wikd-type (e. §. ) or 6K muatant (d,f) SbV-incfeeted cells
dee,m 2apig X 21007
f,g.at dhpi.; X 3300
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10 43 $hib 2 40 434b . /i E2 Ptk ¥AENS 6K AW Tk, K% .8 6K Mt AeHb g
EIE2 S&PHRTRME D, ZHRN K FAXESRE AR HEAEARMARSREER
E2 44— iAESReR REFRER/ M AARFEnEIRY NS REER

HaE—E.

A

i

it o dnaran

1 Sov R BHI-21 M 4 /S 5S-SR S(RER R IRIT 20 Sh8h . 42 B3 2E 10 538 (lanc 1.
Janc 3YEE 40 43 8h(lane 2 ,lane 4D IFMPT E2 Pk (lanc 1 il lane 23, §] 6K Hi{f(lanc 3 ! lane 4)

AT RS . )
Fig. 1 At 4hpi .BHK-21 cells infecied with ShY were pulsc-labelcd wuh *®5-necthionine for 20 min followed
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by a 10-min(lane] and 3) or 40-min chase (lare 2 and 4). Then the cells were lyzed and subjected 1o im-
munoprocipitation analysis with anti-E2 antibody (lame 1 and 2) and anti-6K antibody (lane 3 and 4).

HIMAFEEEEBER A s FRARFCHBRLMRHEHETIEE .
% SDS-PAGE LI B E2 i T A e Ui 2 4 . & R HHIEN . E2 ERAGWE K
REAFETAEMAGT  IUH BRT E2-6K-CX—H & RHFEN TR,

cpm x 1000

5 10 15 20
Fraction no

A2 sov R BHK-21 SR 4 i S, FTeS- SR R IGITARAR 1 A | AR A | 2T R S R AT Ty
L. SR EAS EMHR NEEA NS HER, FHE RPN - —). AN
FHAGrTT SDS-PAGE B BB ST X AP HEEMERE SREFACH
AP M A Il B - AR C—4—),

Fig 2 At 4 h after 5bV infection , infected cells were labeled with *$-methionine for 1 b The Labeled cclls were
then lyzed and the lysales were subject ed 1o sucrose gradient centrifugation. Each Eraction was collectod and
subjected to liquid seintillation counting, SDS- PAGE aml autoradiograpby. Relative pmounts of E2
{(—A—) and C (—#—) protcins warc cvaluatcd by densitometric tracing of the exposcd X -films.

4 K EFORTHRNEDENY

A J E2 JE 51 HIRT 6K ST SRR AT MR 2 T RS ARIT  E RE U, R SR T 2 /0
O, 40 A 8 Sk B R PRI B T A A A RS (AN 1dve) . SRR SS 4 b0 2RI
Jo7 O3 BT EL P AR AR W S 3R o, KB SR (R 16,00 A B RE QS INATRERE
0,45 EA EIE2 B CHERBHRTH EARE (H 3,120e3) , ITHRFH R T UK THE
ARE . XERSENESE LRENLRAYES.
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M3 sov o BHK-21 8008 . 510G 4 e 6 e 4 i SSVEREEA E2,E]1 56K ERAFTMAXERMHN
YIS KR IRT 15 4P 3F i T SDs- AW, =1 E2-El RREER RS,
PAGE B H RS, 6K T4 TR E L B2 RN R SR R —

lane 1-2. J8F -8 SV BB 4 A EHRI € DEHETEER: 2.
lane 35K 268k [ S 4 S EES: Fig. 4 Spatizl crganization of SbV E2,E1 and 6K profeins
lane 4,E2 RAH | G 4 TGRS on cell membrane. Every (iree E2- El het

Fig. 3 At 4 or 6 brs after SOV infoction , the ¢ells were respec- erodimens form 2 complex,and the E2-binding 5K

tively Labeled with PS-methionine for 15 min and then proteing bind the neighbouring complexes 1ogether.

subjected to SOS-PAGE and autormdtiography analyscs.
lane 1-2 wild-type WV (dh pi-and 6 b p. L )
lane 36K mutant 1 SV (4hpl )
lane 4;.E2 mutant | SHV (dhp i)

B. HE#MU kAR AR 6K EH BB NN BT THE  ZER2L
B 6K WA REA#S E2 B O C B 2548 # (Serd19—Cys, Schiesinger HE IO FREEK T
FFEERENEENIFRSTE. M. (OERHBERTFAEREEETARBE (O BH—
EHETX 100-120nm MHERT AWV ETHERERYTEE 2—3 MEKR ORE
MARREREFERMHILENENE (DO FREED - RRAGHNF L FREED K
AR N EREREE ;O EE AR EE KRR R
AR FREXENTFRHRERNEEK 2).
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BB 2. S6V 6K BAFBE(CY38-+Ser) i EZ 528 (Sord 19—~Cys) it BHK-21 Hi BT B B
2A. 6K FEARGR Pty E R OPEE N ER T (T LD

2B. E2 2525 b b B ATAMA G E 0T F B R SRR AR
2C. 6K 83 HETE L MRS TR RN TR T (30

2D. 6K FEAL R TE S R AR 005 B HUTCRE I R TE — HE R M T L AT R D RS HE A U
Plate 2. Ultrascction Micrascopy of 6K muiant (Cys38—Ser) and E2 mutant {Serd 19—Cys) SbV-intoctod RHK-21 cclls.
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2A. Virel particles with mutile nucloocapsids in BK mutant SbV-infected cells (arrow)
2B. A large number of E2 mutant viruses bad through the vesicle membranc in cytopasm (arrow )
2C. Irregular 6K, mutant virions on the cell membrane (arrow)
200 In the cyloplasm there are a large number of nocleccapsids arond the vesicles and
soine of them aggyegate 1o crystelline-like array (arrow)
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6K B — B AR Sov #dE 25 ¥ 07, B R A BE 0 20 0 ST A1 B o BRI
FRERTFPEE K EAD,HXF oK BEUEMBANSHRBEIES REFEN. R0 E
B RHE—BEW 6K EEAFLET BUK-2l IRANF AR BN ER T  BRET MR
SRRELWEAHRA L — % 265 89 RNA 5B M EEARWTESWHR . KM EL: E2: C
B FRERER 1 1 10 L, ERBINERTITUEL H /40 6K BAER
BERGOHER T XS A NS REAR 3,

FEAEN TAE A Semliki FHMBSFVIKERELSHWED B2 ARSI C X
WOMHEEARRE LR EREH HE, HI1H 6K EERTHOG TSR LN,
A% 6K T B (LAY AT R B RAE MO R A R I AR A 08 L 00 Sov i) 6K I
FELEIRMERE+AEENER, X HEMRTLEYS oK FamBLib A% 817 6K
BAELMRFENLRNMT CH ZRSEHTW . R0, ok B a T HE R M B « SIEs
#7, BRIy 35.36.38,39 MU {2 B Ay M R BRI A B L {21 B4 BI3E4T 4 RS RR saa),

BERW.EIE2 RUS-REMBEAAEY ENEEE 8§D EIE2 R - REEN—
AR LR L EL 5 B2 RN S I (B2 SN0, RS e
FERERY KEOEAROIANRRSRSRENENBBEA R K45 —R. BN
PEZ-E1-6K X &% . 4R U5 TEWL i3 iy 4% 15 1 411 18 P9 006 0 , 468 80 4R 4 b T A B i 30 A M
FBE MUK S HRE A, X5 Garotf HAXLTF SFV § EIE2 EH Y 6K EHHLSH
R R—F WO, 5 547 AN Y 6K B A TSR TH M E2 BAZ M, H H 5 A2k 5k
R 1 M MRBIEA BN, EIE2 B R ER A TS MR
50N 0. THREE S ROTRESHTREE O MR S8 E %52, X 23
B2 CHSEFREAEE FOLE W 54E 79 800 IE % 8 2, MIT L Sov i
FREUIEARREG I E2BASE A RERAZMOHERT, WE%E=14 EIE2
RCRARRNE PSR ERANREEAE S YT ER A, e h ek E
MABEFTREKHTESYRBNSWAR, EHATHNRERENRETENSHTIRH.H
EYPHD FRLUERHEI (E2: 6K=1:1: |, AENEHEIERN . 6K H FSHENE S
P EZ AR TTREH B FRER Sl AN 23 U EZ RN K S FEFESH .6
BFE/ NIz R mRE 4 wS cEas MMHAEAEN. sk EasE i amsx
A, EESEN K EANEETEAMESIME SUF 4 MRER LA B — R
SR BHEER  XERNUNNERARENE R Rk, HE2EA MM EERE NS
B A WA R I, RN TR TR B R T R,
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The Effect of 6K Protein of Sindbis Virus on Viral
Maturation and Release

Liang Fengxia Ding Mingxiao
{ Depariment of Biology , Peling Uneversidy , Bevjing, 100871)

A small hydrophobic polypeptide of 55 amino acids,noted as the 6K protein, could be detected in
purified preparations of Sindbis virions (SbV). 6K proteins become associated to the E2 protein after
their synthesis in the endoplasmic reticulum (ER) and during their transport process from ER to the
cell surface. The morphogenetical characteristics of 6K mutanmt {Cys38—Ser) of SbV with acylation
site replacement in the 6K protein showed that the behavior of 6K mutant i very similar 1o the E2 mu-
tant of SbV with amino acid replacement (Ser413—Cys) in the cytoplasmic domain of the E2 protein.
It suggests that the release of StV not only requires specific interaction between cytoplasmic domains of
E2 protein and nucleacapsid ,but the 6K protein also play &n important role, A modified model is pre
sented here to demostrate the possible interaction among E2, C and 6K protein of SbV during budding”
process on the basis of 6K sequences and the results metioned above.

Key words: Sindbis virus Sindbis virus 6K protein Virus maturation and release
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