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B IE & 36 A B B4 FR B DNA. FB Spel B9 40 FI4 2 A0 FN B BH 67 PR B DNA 24240, 4 H
A FR S EMIEFLEMN RNA, BHE XM RNA L BHK . RE M RN
BXrHAMRBEE 2ARBHRA G A AESE.AXPMERNEHFRERNANSH
HmBERR., EdmMEFFINE  FREEMBRET R e EAR pSFV-PIM EAB KN, ¥
HEBTLEHRNA ERB RNA BB BHRAW 4 NEHFRERL. ¥R X PMEEN
BEHBHERNA AR FTMEFAFRSE2AFREESNIERS MAETEEL M BEEN
H B E RNA,
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BEKENEARTHERNAGE,GF 4 MMEE, XXAFEITLENELENSH
GERAREELMMA FERREEENRT. GERTEANRFEXELABE BEM
H2RBERFARAX 1LY AERABISERRENAEBNEHEREERNE
EIX, EE R ERERNLARBIPTEHER.

AR BREHIE(SFV)ESEAAREE ERER) BRABBIIBREENES
LA, HAMUELAZHSWES RNA M EHBEFR YT EEAENEEE LUK
HERBREWFLIFRE T EB MO RENED . b, X R E R ST AT LU 4
HMERFEFMFARLRE. ZEEAARUERBHBEMHORAEAR S 00FTH SFV
R A EES T AR R T E R BED 4 R IR 4540 T 5 (NSP1 ~ NSP4) i % 55 1% 51 ;
HWPRANEZERDHEEENEANEE, XM E RN LHEL R EHMEat, 7 =4 X
EREBEEEMAEE RNARSFY REMNEHMED  AMEEREHARERE ., &
ERENPMEESBEANRENSHEAY FETRESS LY, E4 PR BEF
HPHBEHMRFINMNAEERS AEOSKERERBRETMEX. RFREARES
G MBED S ENEFE 2 RRFEDANHKA PMEEFARRERIERRSE WER
BHESEREL KA PMEEMNEHSFVHENE METZEAENHEHKE RNA A
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SHMNSERERLEN, AR ERRFHETREHHEITREKE,
1 AT %
1.1 B/

B2 MHE BD-DUEABAN BHEEARFOE LSBT, ZEHHRE
TR EHERHE, FHMH 6 ZARNEIELEAA=E,

1.2 BRERZBGEAMETIABEKE

% B 4k pSFV FTEE B #4482, 39 35 GIBCO/BRL P= & . BHK-21/13 48 M #% th 4 57 44
Mgt
1.3 PeM EE R

KB D, 43 FRHEHN PIM ERFFRIT L F#Si®. UH D,-43 R KRR Co/
36 41 MR 4 09 & RNA B4R 4T RT-PCR ¥ #8. H ik W 3LHER{8 ],

1.4 @PrMEERWESE pSFV /RN DNAMEBRERE

By B2k PM EEFERS A pSFV #1465 SP6 B3 T FIEM BamHI fi 5, H &
PRE A SR (TR FR pSF- oM, ). TR E Bk W CHk(8 ). FA Bk DNA 14 A PeM £ [H
w I E R BIF S, H ABIPRISM™ 377DNA sequencer 1%, i1 b i 4 4 T 2 4> & gk 47
Bo ARITWEAFENEHBERNHEILE 1, E 2 afdA PrM 2 E i 5 4 55 5
A pSF-rM; F pSF-M; .

1.5 EA pSF-rM, R BEHE A HI & 5HiE

1.5.1 EHRTE RNA A8 B) RNA Bl & . B F S W E MY m' G(5 ) ppp(5)G.4 # NTP
fl SP6 RNA 2 58, 125 GIBCO/BRL 22 ®l ™ dn o 545 pSF-rM, E 41 A7 DNA 4§ B) DNA
% Spel ERUI{E Z LR MEAL , oW AL AL 5, S B H R AP FE R A RNA, 7 ik W CHR (8],
1.5.2 RNA ¥ R ay3L5 4§t . R H Bio-Rad /2 A AY Gene Pulser I B L FF¥L{X, ¥ pSF M,
EH RNA FU4H By RNA 43 BHK21/13 MR, S & HAKRTE O . SR KH.2 x
10"BHK-21/13 40 M, 12pg pSF- M, F 40 RNA HI % B 1Y 3 Bh RNA; 850V, 25,F,3000, ik ¥ 2
Ko

1.5.3 pSFM, REFNMWERHEL W ZHEMN BHK # RIER T 25cm” 4 HH
BB ICHER, P THYES 16h Hl 24h IrBUEFF FiEWR, AT SH pSF- oM, ET
B, MUY ELERETFHEETHES 15nin 5.8 - 0CIEHFEH-

M -70CHE 0.5mL SEHMBRARERR, TERFBEMAEE, ITA 0.05mL B
EE M A(RIET, Sigma 7= 5 ) R WK R 200pg/ml, B4, B B 10min; F A 275.L
ME QB (Sigma 7= ), BvKB 10min, M if Y pSF- M, B A MIEHARE, B A B/ L
tEo B ImL,#% T F PBS LT A BHK SRR R L, 8%, 8 37CH M 60min J§, £ BR
WA, IMA SmL 4 KR, B 37CHLEHR T, WE 4 HHEE (CPE) .

1.6 MEBERARBEFAMAHTRAEE

) 45~ 48 R o, B AR {4 S8 R 69 pSF+ 1M, RNA FISFBY RNA L5602 1 x 10° /9

BHK #i, & 37CHFr. 75 THEMG 16h # 24h, fl D,-43 3B HITHE  F BN N
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136 d £ ] 2 ik 41 &

100TCID,, #1 1000TCID,, . & 37°CYEM} 1h J5, ZERIRBM, A Sl E+r . FHERET
eI IR A ASh WEU MBI AR E R FE R PR xEt (8], M AZSER R
EEEH N, MBS PM EHMEY RNA M S 2 RHEERS THIER,
1.7 EEETR &

BT ARSE AARANBESERER TN SMMARAE R, KW HE, D43
R MR R KR N — R AT R i R R B SRS T B TR,

2 HE

210 EERYXPMERAMNEEHRANBESERE

W %R A RT-PCR i WM TRESE 2 MHEN PMERN, K 567bp. AGHE
A pSFV BEMBBEEH FTH.2MNHERMASTFSP A FHAME KX PMER
o EH AR DNACE 1), MEAFRPIHEAN PM EFHMBETFANEE LR, S8
HMENSAEREESRENFIE K™, AEEEHSFERMREFEAELEHN
& R,

P:M gene ( Antisense Orientation), pSE- My

PrM gene ( Sense Oricntation) , pSF- ™7

Al FE KX PMERK pSF-rM, EHER DNA &

Fig.1 Construction of the recombinant pSF+rM; plasmid contained sense- and antisense- PrM gene

2.2 EPMEEMBARERNAHNERRAEABRREEROUER

AETRT A, pSFV BEABUERALEAIF AN FEEEN S SFVASUEESHELR
ERUEZEREEHNEANRDBREFAREL. ATHESERXPMERANELR
B, AN EE PrM 3 E ) pSFV & 2H 587 #1088 B TR DNA 41 B (K #h 5% 3% Bt RNA. 41,
WA E S E X L PrM A [N 49 E 4 R pSF- M, * A pSF- M, - R By k. DNA &1k
ZIE EWFEMEMY o G5 ppp(5')G MAFLEK SP6 RNA B 8EA T, o2&
AR SRATE FAMMELSE RNA. 5 PrM B F & 40 ok A5 B BB DNA # i 5h
PR 1% HEEEERATK, SRS TR, T4 RNA M B #{& RNA W3 F
FoN A BIER 2.7kb 1 1.5kb, ST E R — . N TIFEAX WA RNA #15F RIE, 5 3
BiENE AR ERBHTNHL  SRRUENYHEEERAEE EHEIRE RNA,

FIHETPMEENEHRETRE FARAERFLE, 7B FTERXENNE
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A RNA FISEBIERIK RNA KR BHK 41, B R, EH LR P ERRNEARSE
H. T SFVREEREEOEBMAH#GT TRE . FFENREESH AR EEAER,
EmstZ B, A, TAREAMHSTAR, AFFANBEEAREFRRES R,
R, TEFIF RNA B R0 2 /5, 40 90T 16 F1 24h R 42 40 M 55 5 v, P B B 1 47 &b
BARAEBAXHAREREYEMNELHFRE LAY BHK AR, H* MEBIIHB AT ER
(CPE), B2 R—RFARHAUENRERK, 2T AMLENGX BHK 4008 8 20% T/
Ae NFRTUAEH, REEBEAWELREN BHK AR A=A A RBEL(AE 2,4),
MERMELNEARS A BHK AR F A 4 CPE, S MM EK, HEMNE~RE(L
B2,BFMC). RAARRTHARNERRTRRAETERENE .

g C

P 2 pSF-rM, EARKFHA AL BHK 40 5 5 7= 4 49 48 i 75 25 (CPE)
Fig.2 The cytopathic effect produced in BHK cells infected with the recombinant pSF-rM, particle
A:BHK cells at 24h after infection with the recominant pSF-rM; particles;
B and C:BHK cells at 16h and 24h after infection with the recombinant pSF-rM, particle

treated by a-chymotrpsin A4, respectively.

2.3 PMERMWEARE RNA M SRR BES

ATH—EMBESTE RXPMEANEHRERNAEB TAR PN S ERETS
MTMAER, % EARE RNA FE B K RNA St 4 BHK MM JS , 4 5% F 16h #1 24h
PARRN# S 2 MRB N E AR S ORI ETREREREEN, SRED,
ERRHME 16h, Bl 8 ¥R E R B LIER 100TCID, F £ 1000TCID, , & E & X PrM
EEM pSF-1M, WA ELHK S E 2 RRBHEH . MTELRE 24h, FEX PM Z£E K
pSF- M, * , Fi 100TCID,, #1 1000TCID,, ) B Em HE X & , fURE B P B A5 R 9 LB FHIE 40
B.A5BHREHA 5% (B I—AB), RBEEFEL)S 24h & 1E L PrM E H 8 pSF-1M, *
HAEZLHE R ENE S . AER I—C.DJUEH, &K X PM 2 EH % pSF- M, "
RNA TE#% 44 /5 24h, W % B A9 7 & X8 & 100TCID,, iF £ 1000TCID,, , I X ME B &1 57

RAMEHEARE. KUK PMEFRARBNAZERELHNMER. BRIPH
ESFHM G AN ERMABEMR FE 2 HRBREVARMAETBNRY PIMBENE
AR RERI X R,
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3 itk

EHRNHVSERE R I THEFEFE LN M HE A E A RNA 54 8) RNA 3¢
BN EHREERIHEPEA B EREENMEM. BEE I6h WA ENR
BET 24h, XS SFVRAETENEHEERBHMAX, SFVREEFARER
F4 RNAS S HBRGHW . I MEBARAR. SSFVREBEENTEANMFOATERAS
ABEMBRZE , EX5SHRRKENLT . AERNA RS AR BENEWED, FFEREN
HEFAREHUAR. ANERNIRBWEBRREBR. T U4 ZAHA SR, =FA
FHEA KA BERNESPMEEANEARERNAEHLAMS 6~ 16h ZE I ERLEHR
BEERNSGEY,EEMEAEEXENBHTERE PMERNEHRE RNA F T,
AR RS R ERE, T4 ISR ECLERR, FRAAE AR
A ETERFAERES, 58, SR4EFEH, SR L PMENMELRE RNAJIEHR
FREERWERBTFTEEL PM EFRMEARTE RMA, R X PM ZESEERE
HHEARNA S WE R TR . THEEHNTEXERSEERENEFNA RNA S § , HE
THEEALZSFHE MM EREM, WA S T R PM EEHHRH RNA & 5 # RNase
WAITTHERE, E8HE /T oRNA BB MAMBEIE TS EFEEERLANERN, 5 .RX
PIM ERESHNEHMWERM RNA L MEMRHSRLAEE LT RESHMEOS S ME
MEL, GREMEHEE™, B, 2R XPMEENEHRE RNA UK EEAART
FEXPMEFRNEHARFE.

BENXF pSFV EABRENEY R MMM, & T4 pSFV S R mB K
EREEOREEAPEAT - REFY HARENREEANHREE CERE FELE
ERKEA RS LR M AR RENENEAREIRERE2N, FTHE
Ve Rt R, Sk SRS R pSF- M, E 4 RNA o] A B AT R 5L, AT 8 % DNA B &

MRS TERR, AN B AERA RN ETRMKRE. B, RNOEAMBHEL
RNA R E 417 1 BN Sl zh ¥, LIRSS sy iy On 37 4F Ao

g F X W
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STUDIES OF THE RESISTANCE OF THE RECOMBINANT
ALPHAVIRUS RNAs CONTAINING DENGUE-2
PrM GENE TO VIRUS INFECTION "

Yu Man Qin Ede Zhao Wei Hu Zhijjun Yuan Xitong
( Department of Virology , Instinute of Microbiology and Epidemiology , Betiing 100850, Ghina }

Abstract: The amplified PrM gene of dengue-2 virus was cloned into the downstream SP6 promoter
of pSFV vector and the recombinant plasmid (pSF+1M,) DNA which contained sense- or antisense-
PrM gene, was selected . pSF - M, DNA and helper DNA linearized by the enzyme Spel digestion
were both transcribed in vitro into recombinant RNAs which contained the capping analog on the 5'-
end and cotaansfected intoc BHK cells by electroportation. The the transfected host cells were chal-
lenged with dengue-2 virus and the resistant efficiency of recombinant virus RNAs containing sense-
or antisense- PrM gene to virus infection were observed , respectively . The recombinant plasmids ( pS-
FV-PrM) containing sense- or antisense-PrM gene were selected with determination of the nucleotide
sequence . The recombinant virus particles were obtained with recombinant RNA and helper RNA co-
transfected into BHK cells. Host cells transfected with antisense-PrM RNA derived complete resis-
tance to dengue-2 virus replication and the efficiency was higher than that of the recombinant virus
RNA containing sense-PrM gene.

Key words: Dengue-2 virus, PrM gene, Alphavirus vector, Resistant to virus mle

B M W B

Explanation of plate

pSF-cM, BEMRBRNAFE R PMERNSHOMK W W H SIS R A, B Helper2 FI pSF+
™, * RNAs ¥ 44 BHK # M 24 J5 , 4+ 91 B 100TCIDy, # 1000TCIDs, B9 D,-43 35 8 555 ; C, D Helper2 F0 pSF-1M, -
RNAs % 3 BHK 0 B 24h /5 , 7+ 51 ] 100TCIDs, 71 1000TCIDseo £Y 43 #5 B B ;E. % BHK 308 F. D, 43 %
% 3 07 BHK 48 # ;G Helper2 1 pSFV K25 884k RNA % % BHK #iJf 24h /5, B 100TCIDy, D,-43 % % K i .

Immunoflucrescent identification of the sense- and antisense- PtM genes of the recombinant pSF'1M; ENA-derived resis-
tance to dengue virus replication. A and b:BHK cells,at 24h after cotransfection with RNAs of Helper2 and pSF-tM; * ,
were challeaged with 1)y 43 virus at a 100 and 1000TCIDy; , respectively; C and D:BHK cells, at 24h after cotransfection
with RNAg of Helper2 and pSF'rM; ~ ,were challeaged with D,-43 virus at a 100 and 1000TCIDs, , respectively; E : normal
BHK cells; F: positive contral-BHK eells infected by D, 43 virus; G: BHK cells, at 24h after cotransfection with RNAs of
Helper2 and pSFY , were challeaged with Dy-43 virus at a 100TCIDs, .
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