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EIGE 1988 S5 EAEMMR L ABEUK « gh—E N GiilEnd - BeiCiEER
W EENRERA L — TP SR S o A
FE—FIECRE] - — AR S LI M SR AR B AR s g [ AR
AL BT - W DRI UREE A A 2 - TR EN
WIS FRRES  FE FAE LR RIS Hi - BB LS
RO S - BEHERIEZHER - AFFERF A B =g EmRe
(C6/36) - RN B E £ T AINE - Hrha S RITBRNEEIEYRE - 261
T B EAZ IR A K LR BT DR R A TR S e AR
e > PRl RETERE AL - BMIPMERFE BT - KRR C6/36
o2 & _AlmE - MEERRE DI B U RS A AR RS aR R
HEIE (PCR) #IFL RNA Z{FE - BUNR R B ARE f i REck S T I iR
RS - PUREANARTEAE - [LEFTE Rt R P T B - B
WHEE EA SR AERANET D - BRItV REUR - BRIFHERR (8A -
0 WERTARE - L RNAERENAE (940--1160) HyEMLEA - B
RUBIRE FZE 2 LA transition (H13F AoG B UeC)E 3 {HHiF deletion X insertion
ST - SR REABH TR 5-end - I4) B EHKAIFSCRIER 72
HEEUEMET > Y NSI (79 42 Kda) HEHEAEER D eRE8 k.  (EmzE
SRRME A B - MEL MR BRI BEOERERE
HEFTZAEE - HHEPURRERE (antigenic determinant) AR FEZEELATHE
R G RE RS IUR BN M R AR D  FLUE R A
Ry -



TSR

Dengue fever has one of most important health problems in Taiwan since
reemergence in 1988. Dengue hemorrhagic fever (DHF) including one fatal case has
been reported in past yeards. It has been thought that DHF may be caused mainly by a
mechanism of immune enhancement. However, the factor regarding to the virus
virulence should not be ignored since no any sequential infection of dengue viruses in
all DHF cases reported from Taiwan has been recorded. In this study, we selected
dengue 2 viruses persistently infected in C6/36 cells to examine their variation in both
genetic and protein leveo'l. We have ever reported that some viruses persistently in
C6/36 cells can be detedted by using the immunofluorescent antibody test ; but by
polymerase chain reaction (PCR). In suggests that the viruses may remain their
antigenicity in spite certain part of its RNA sequencg\has been modified. The variation
of nucleic acids has been observed in the segment of E region. Although transition
has been frequently occurred in this study; it may occur in either low or high passages
of the viruses, both deletion and insg‘:tion in the RNA sequence have aiso been seen in
certain position. In fact, all this changes seems to occur on the 5’-end of the RNA
sequence more frequently. The analysis of proteins showed that at least one protein,
i.e. NS1 may be lost over the passage, suggesting the the antibody-inducing ability of
NS1 may ‘;)e deleteriously affected. In other word, the antigenic determinant of the
viral protein may be changed even its tertial structure remains intact. Presumably, it is
one of strategies of the arboviruses to form a new genotype from the interaction
between the virus and hosts including mammal hosts and arthropod vectors.
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B AEE B AR A BT SRR R B ERYE L — (Gohetal
1987, Gubler 1989) - ZE RS AL - EBEA 1981 A — R DUNFER
B EATAIRT » R E R 80%R R R (2 1986) « 1987-1988 4% AT
Ht s E RS AR AR R AIRTT (Department of Health 1989) » % > B HRE
FAEH B HEROR RN —RUBRTT - MEMER A AT e
REEMERRE I MM {EEE (Chen et al. 1996; Chen etal. 1997) - 19984E » E 8 F
T ZEZMBEER 58 EREM - LhE—-EER RS EERFE
BEE—VBHNEEER (GEEER)  EEEAEA A AFERER -

2 FEATFE 500 2RSS (Arboviruses 1985, American Society of
Tropical Medicine and Hygiene) » & E 2 H o —F N EHEEETHER &
SELUBREEE T - faSa b SEBRERNRERER (Flaviviridae)
HIEFRER (Flavivirus) (Westaway et al. 1985) o RS RETT = PIRBIHEA L T8
BG R Em  EETREEURILFE B TR R R RS (Chenetal.
1991) - 5 Sl R B 2 H MM EUATE B R B (Halstead 1980; Hsu et
al. 1994) - N B EBEEWHNRITIEHERNNE » BARRBARGERN—
KEE 12 1998 45\ A ™) 2EEE S EWRERF CHEEEEREN—{F
HE O P B SRR SIFE S RIS - (AEAREMMIECE (Hsuctal
1994) - EEHE  EPIREFARCHEENES  EERETMERERIEHA
BRECHTEAAEER O ERLTEE-F) - FEROE—RRITHERE
TSI ESREESEZIT (Kouri et al. 1989; Kuno 1995) - SHEHEEER > 1996 4F
10 HiYfEsiir NS TR B4 E—EARTRS B2t SR FrE
0 1998 FRE—FIHIESE R CE/ A AR -

BESRH MM S RS BETR DA - ARRERANIA TR - 1R
FITREHE RERERS RS e Rl iR aE JRF
S o DIFTE —EDIREZ EIth s ArTER - A WENPERER &
FHI eI AR » UL ST AN EE LIS H BRI E - 52
EHR RS EE s - Al REEARLAYHSINS - B HEEEZ I ER -

DR ES0S - B RS SR E R FEGHHRARENR
% (Deubel and Digoutte 1981) » {H5 [#EMHIEHRE (cytopathic effect) BITEAEA
# 2 (Rehacek 1968, Henchal and Putnak 1990) » 35 thn] DU B8 FREGR B R
RN > MR R B AKE I (W I. Chen; unpublished data) * 52
2 TR YRR AR R R 2 B BN e = B (Deubel and Digoutte
1981; Newton and Dalgarno 1983) » L H Z2H X HIURESE RNA KHE » lifig|
HRENTTREEEA - HE L — BRSNS stE e
H—EEHATR RAVRFE » — R WA B iR IR ATRERLE (R a8 S MiREL
BRI B EIF N (Igarashi et al. 1977, Randolph and Hardy 1988a&b) ¢



RUR TR Ra bR e RO R RS AR  HIB R EZS
SKHH > IR EERIE RS R B R R —21 (Newton and Dalgamo
1983; Randolph and Hardy 1988a&b) « JREE - e S r il B EN
Ml B AR 2o (Wechsleretal. 1979) - AEBEAR LD HFRBLE C6/36
RIS 2 BRI R P (OE —SB3HIHI5E (Chen ctal. 1994) « Z{M1eEHHiE
Ry B HRU(EBE R aE BRI - T HETRIEE S R
AEE R R BRI AR RS TR R - s RSN EA
BRI T RIS T R EN IR BB I 28R TR - LI
TRECERIERE T SR EERL (Dl particles) PO ATREREHES — B < %
IAE C6/36 PR IR - HBEHERET g HrWE | JREINmEAL
BHAMAY (21 BHK-21 - Vero cells) pyRH: 1884 %l, (W. J. Chen, unpublished
data; Chen et al. 1994) -

EERRBEOERELE - DREERNS TSR LSS - (G EFTE
s BRI B R R SRR (C6/36 cells) - RS AUERT S 2H
5 BB 0 FEOON T RSN SRR RS
o i S ETRENERRRRERHMZEEE ?




PRI

R AT |
IRFITe i S AR ER YY) C6/36 itttk - JUEBERRIOT - HhE
K&l MOL =1 (multiplicity of infection) & &tmEEERY C6/36 MMM HFER
28 C ZF % S ST RS A oM - RS R E AR
B2 - RBEIIAF S BRENESRR SRR EIEEYE - 8

T EEEREANE 1 (passage) ¢

REXE T

HARHI RS2 A RER R FFEAENTAFER (Chen et al.
1994) - 5 545 BHK-21 cells BEfY 24 FLESBAREE monolayer BHEREGZEE LA
100 pl FRIFEE (10'~10°) T REFBRIIA DS R L SR EN
BAL Y 37 C TR 1 NN FFREFLHIOA 1 ml & 0.4% agarose 3
SHEEEL, A 37 C THER 7 RENHEEHRE  BEzgat B L2atsl
ERRE SR E RS EA S CBIEREAL (PFU/MmI) -

RNA #HEY :

A7 EAREIE QIAGEN A Rl EEMRVERBHE Al » B TERIBIAT ¢

BV 140 wl f9REEMAEHE » B M 1.5 ml #% microfuge tube P -

111 560 wl 75 AVL B microfuge tube N » IREMEAIFS -

RER T GE 10 388 -

A 560 ul B 96-100%:¥88 - I=ENE &5 -

HY 630 pl IS » LA QlAamp spin column 3@ S—37 2ml £ microfuge tube

A - RERERH -

HHE -

7. $75H QlAamp spin column > fIA 500 pl f) AW F2MEH - BEL—/>8 - ER0
@89 QlAamp spin column f25—- 2 ml 8 microfuge tube [ -

8. TBH QlAamp spin column » FEA 500 ul B AW 2 - 5% 14,000 rpm (20,000
g) BEOTME

9. ¥ QIAamp spin column FH A A — 738 1.5 ml microfuge tube P -

10.¥7BH QlAamp spin column » ¥ RNA [ 50 ul # Rnase-free water (FH#EAZ 80 C)
B+ A 6,000 g (8,000 rpm) NEE L8 -

MR W R e

>

ROt g
(1) 51F (primers) i ZEE-

EHF RNA SEEAEHGENR PR 5 R U E HEBRENRN (Rico-Hessee
1990) - A28 Duangchanda et al. (1994) #IFTRFRATRTERE THIRY

7



BITH1 QEHHELATAEILE sense and complementary primer BJAHE) (38— FIFR
FHi7 i PCR YR E BUERBAMNNE - INE— P ERIHREREREE
o TREEBRRAL -

#F— ~ Nt sequences of the D2 primers

s e ————— [ p—

Primer codes Sequence (5° — 37) Position*
D2-810S AACCTGGATCTTGAGACATC 829-810
D2-1257C TAATCCACATCCATTTCC 1257-1120
D2-1554C CCAAGCTTTGTCTTCCATCT 1554-1535
D2-1849C TTCCTGTACACATAGAGTAT 1849-1830

D2-2163C TGTGCACGTTATCTGTGATGAAGATCC 2163-2143
D2-2500C TGTGCACGTTATCTGTGATGAAGATCC 2500-2474

————

S: sense primer; C: complementary primer
* Position of nt in entire genome sequence

(2) RT-PCR & $#{/E---

EEERESFHAT (1994) RIS ERFEENITE - HPBRELT:
1. LA 5 ul BHERHAKEY RNA B4 1 ul #J complementary primer K 4 pl By DEPC-
treated water f2— 2 ml F4 microtfuge tube -
275 CZ'T incubate 10 4388 » BUHE VK L 5 784 -
A 1 ul 19 sense primer ffY_FiftZ microfuge tube -
SRR SYEEE L EER PCR machine H! -
J0A 14 ul # RT/PCRreactio buffer o
7 30 pl @) mineral oil f3 microfuge tube -
BE#&#E7T 35 PCR cycles, £H cycle FIRIFERREETE: 94 C 1 38-50°7C

V43472 C 2 538 - BRREMEYTE 72 C S5 10 g -
.PCR YRR 4 CHEEMEEEMN 2% & ethidium bromide /] agarose
gel HFTEK, FERNEICH EBEIRA -

* RT-PCR reaction buffer:
DEPC-treated water 9ul
10% PCR buffer 2.5u
DIG-dNTP(2.5mM) 2pl
DTT (0.5M) 0.125ul
RNAsin (40pg/ul) 0.25ul
Reverse transcriptase (15 pg/ul) 0.035 pl
Tag (5 ng/ul) 0.035 ul
(3) ZBEIE Fy---

Nown e WL

(= ]



KR TE (R direct sequencing design 1T » HAPBRRGRATT ¢
HY 50 ul 2 PCR ZE%7 > ¥ —#E MicroSpin 8-400 HR Columns (Pharmacia)
% primer F dNTPs i#j@#
2. FTEE 7 MR DUTIRITTTR - ARTRA vacuum centrifuge FHEZER » SERIRTTFIS.Z
BRI -
3. EFERILL Cycle Sequencing Kit (Boehringer Mannheim Biochemica) B °
4. EERIH 20 pl BFVIRIRRTRG #-—
1 pmol (1 ul) of DIG primer (each complementary PCR primer)
50 fmol (0.4 ul) of PCR products |
2wl of reaction buffer
steril ddH,0 to 19 pl
1 ul (3 units) Taqg DNA polymerase
ETEENES -
10 2 ut of the four termination mixture F= 45— labeled reaction vials -
U ot reaction mixture EHY PCR machine » 3§ —/@ mineral oil -
MR o SEETRE 30 cycles - ELEAFBEATT ¢ 96 T 30sec>60 T s
30sec—> 70 C; 1min
9. 4540 vial JA 2 ul #9 formamide buffer (to stop the reacton) °
10. A 95 °C AuBh 3 435E%% - B GATC CCU1500 Sequencer sEfTEF 4T ©
11. 5ZEeEFF nitrocellulose membrane 452 50 °C BB REER 30 704 - R
UV K cross-linking 41§ °
12. 27 (Detection of sequences)
(1) 3 membrane 2 blocking solution ST 10 7368 -
(2) #f membrane LA I anti-digoxigenin-alkaline phosphatase conjugate RYJ
q:[ °
(3) BHETFER 30 °C H hybridization oven F[Z i 30 5345 -
(4) B FEW » DL washing buffer JEHE o _
(5) FAMESRIA S nitroblue tetrazolium salt (NBT) F1 5-bromo-4-chloro-3-
indoly! phosphate (X-phosphate)#52'8 » HH.24 -
(6) FFHIPIFANEECER -

—

© N oW

EEEMT
(1) BB E k-

A FIRIR Laemmli (1970) Frgialt. SDS-polyacryamide
electrophoresis - 17£:# Churdboonchart et al. (1991) ZAHF » tRAI 12% seperatig
gel o SEFTES » WIBURIT < R EED IR EEE RN sample buffer & - BREEKPE
3 4y - MHEE I (SDS-PAGE standards) HIEL 1:20 RUBREIRS » Folfl
BI[£52.5 % stacking gel ZHHET - BN EERAREW - FUEEER



120 REETENK SiarnBIBE BB SR 0.5 A0 - BEERE - B
B #EfFENE (blotting) » 55 T R IKAG A FTELE > SIS ERHR A B
B Hop—E ¥ DL Coomasie Blue Hetf o — FrHIGEfT S Sd8yE -

@) -

AW RS Towbin etal. (1979) .2 /77 - Bk » BT BREYIHE
R E-BEEESFESEK AN S EAREETE - BRBREE 2%
HEEEZ] 0.1 um F H SR EIRRIBRE T A/NY nitrocellulose (NC)
strips © BHE% » NC R TN EmEED -

(3) EEEHE -

HREA NC Rell 4% FMEHECDMEEER » DR E R LATEe
HAOFER BMESE - FEERRY NC BEIIMERNIINFRESR 37 C EE 3
/NRFEGEAE (FETEWEES 10 mM Tris-hydrochloric acid (pH 7.4) with 0.9 % NaCl
(TBS) and BSA (5%) » EUH 85L& 0.5 % Tween 20 #Y TBS YhME, R
rabbit-anti human IgG-HRP ZJE - RSk %, BNE4E 3-amino-9-
ethylcarbazole (AEC) M1 H,O, FNEHH 15 78, BB LIRS, &
47 - RENIES Z0R2% Schupback et al. (1985) FrE ] E/REEHE | 0-RE@A—
EME o 1-EEE TR EE © 25300k 5P 3-T3
IRl B ME SR 48R B — B M SORE -



S

R iy i

BT RETFFAE M RTER Co/36 SIS AR - (AR B 5%
LTRSS (immunofluorescence antibody test) {#EHIHHAR (B—) - &K > BiE%
JETTRER RS E (plaque assay) FT{SAPBERUEIIE2EE TG B
ANH SRR DR RN SRR DR ST R e R B
B R FTUOEAT S - R - S T B R R
AR I R P EER VAT, - BT AR SR i o R BR
RNA 7 - HLAT R &893 ¥ (Primer pairs) » %38 PCR 85BN
AN [a] FrE2RT cDNA » SSEEEEER - SRS SRS AR ENEE RS

At

ST BN E B8 RIS [ FE A {EH7EE RNA fs R %%QE
USRI R R R S R AR A R A R R e R O

BT | FENG I E » L B IE B T e - R Atz
R LB S £ TR ] () - TS R R B —
7 (New Guinea C; NGC) FI—HRISE 5 = HRAFE » FFFTE 258 bp 1
RNA FFoll » —305 9 g R R - Hb A LR AoG % UoC fUFTE
transition > {UFEIHEE U—C (1023, 1047,1137,1179): — 5% A—G (1022); — GoA
(1170) - 5359575 G (1169, 1086) K—U& C (1176) HEREE—5H s -

IMEAERS  RFIFERERYR C6/36 MilNn S & ARSIl E s A

U - HBRAIEHREL transition (B AoG R UeO)BX » e —~
P W R AR TR 1% (066,1023, 1035, 1047, 1122, 1129, 1132, 1137,
1155) - HER{E A1 CHREFEARR R S5 B (960, 1039, 1165) - S
REEATIPTREAY E BRAIFEE (940—1160)d - 23R RNA BYfF4( LIS 5°-end
HIBRAIBARMEBER » R TRERSHIRAY transition 4} » HRYRE—LHIF34: deletion
(1148, 1167, 1179) » th AR EF T T4 deletion Y (1144, 1154) - Faf
insertion &4 A ItLEG (1141, 1146) (—) -

EEEST

BRI C6/36 YRIE S T AR B A OB 1L western blot 4347 59
HE BRI EAER SDS-PAGE Biki% » FFIRF LI —FR 545 T2 B8 — Bl Al
T (R0E 1:2560) RHE - Fra i B AE R 2 A0 - BEPRE - SRy
B 42 Kda WEEEH BN LR s - st ERRE S
ORISR (B7) - DUSREUOANE - SE—EL{RATASE S NS1 (Chen WJ,
unpublished data) + B2 FETTTASAERSEOBAE R - Bha: 508 ORMY > IS
AL TR B R -

It



BE

3R E - BERI A ARG LEE » (A IR
B S B RIZOF R B E R R SRR S E S ETE R
- —EDUREL SR B RSSO » KT 0 REESH - ARV
5 B REARHE - SO ERARE  HLFERHEGEE - —2%R
Eer@aRfER] (Halstead 1988) 5 i /JINE (Rosen 1984) - HERATE—HZ
BILLEE S ER R - (B ATV EBERR SN A B 2R - 28E
1987 HFRHEPERIE SR EFEGT IS SRR GIALES 1994 £ H
3 (Department of Health 1988; Hsu et al. 1994) - X HEE & SR ZEEHIIHGY
HE S R (BLEE 1998 AFFTHERE {8 f) - BB R A RRSERT R B
(Hsu et al. 1994) SR EIEREZEEEHEREREEE - TEEHAR - ssRNA §i§
BN EHREAIE RES8EME (Holland et al. 1982) - UM L EHHRERK
BB RSB AN Rl 532 2 GHAEHE > RlREIERORE® A (Randolph and
Hardy 1988a&b) + t AT AR R R B HEME (Gubler 1989) » DUEHVRHSFL
SRR N E SRR TS RN B R YRR - 5 | ZERVATATRSR (cytopathic effect,
CPE) @% 14388 - HEFRIMEHEMN - 4R > FRERREREATEER
2 BB MERERHEENE AR NS (Deubel and Digoutte 1981) » {H
2 [ e al s w RN EARE (Rehacek 1968, Henchal and Putnak 1990) < Z&4f
EIGHETE TR TBIEE 2T RE (1 x 107 PFU/MmI) B S uRg s ad 14
Kz C6/36 Ui, BTGB LARE it LREERREREM
Bz fEST (W.J. Chen; unpublished data) -

RESRFR TG A5 AEAE B AR (HEMIRRE  se(tiS e
< KOS RE BB B LB KR TR » R B R i BEERE (Davey
and Dalgarno 1974) - {2 SR B A TREN Rl » SRR EL - %
alphaviruses (fI] Sindbis virus I Semliki Forest virus) Fi#RRILAVBEMAME - &
B EHETURETENIE  mHldEEE <2 (Riedel and Brown1979, Newton
and Dalgarno 1983) » thF 2iE LB B AR 2 A 2R 2 ORI iR 5
e R EEERNYRTEPIMEE - $Il0% kunjin virus R FHFNHERE
RGBT PR AR RIS Y E (Deybet and Digoutte 1981) » U TR E:
A BB RS R ASE B RS - TN IREIRE TR
i — HACHIR AT B R » M aTRE AT 4 HE SRR RO - RSy
FEYC BN - TR RS A - BRI S F R L R
T8 ERSY (Stoller and Shenk 1973, Sinarachatanant and Olson 1973,
Davey and Dalgamo 1974, Shenk et al. 1974, Igarashi et al. 1977, Randolph and
Hardy 1988a&b; Chen et al. 1994) - H1 B AR 70502 P ATEE « RIRFIH
1t EAETEAI TR PR B A/ ~ SR 2 RS2 - T EE L RN EREE
ZEEE  AHBECHGRH®R (Chenetal 1994) - |
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R ESRAETEN A FEARE SO0 TR AR RS SLEER
I E R EEE S KB By CHE - Hiiwm e - il
g R (HEER S RIS S S - it - EEEA T AR
FIF SR G SR R AR ALREGR (Ludwig and Icano-Connors 1993) - &Y
RNA f#E/CE AR D H B2e8 RO S AR Eh SR ayEHErEsEd
EEE— SRR EIR L METREEEE P EEEE  RENTEEREA
BEfri A h s R B T E N RE R S R B A B AT T EL (Chenet
al. 1994) - HBTHHIFECERNR P CEBNBEESB A8 RNEE &
R B R R OO - RIS RO ) RS RN
Wi - HAREFET IR T B RIS R vl RE e #10C® > NST RYRMEE Al AES
B ECOERENRY  SESRANSEREFETENEE 2EEEAEN
H - N EREE O EAsE IR EHEEgE TR EB A
(Gentry et al. 1982) -

SRR R T — EE BB A B E i R iR BRI
HRAE S - DR FRN B B T EEEARHEN NS 07/l
FIHRENREY: - SR EHENPREE - I E SR EEEREECE RS EY
g FH R E  AEEDI RIS EIIRENE] - St n AR BRI PUR MR
REHEEAEL - (O RO IS oM S 08 - M L F A B —AlRE
(New Guinea C; NGC) FUEAFHERE BE=M) §98 5 T ENEN RNA ZH
BIZR - TEFFERHARR 258bp FF - —I05 9 BHIRB A - FE 9 BER
of > SERE R G —5E C HIRE 8l - 8 G ¥ C /EREElA
B Bk deleted » {HAT 6 Fi{R Ae>G BE Uo>C RYFTEY transition - TIEIGE
U-C ~ —% A->G fI—F G->A  B® transition 23 FE 2 BANBE
Bt o i > RS transition BYALEETEE 4 /£ triple condon FYRRTR
—Ek &8 NS HFRE R ST g B R EENR AR - 15
2 B BN HIE SIS IR IR R AR RS
SE R B R o HE M N REHERR S R R ENA BT B AT RE B A
B (Zanotto et al. 1996) » i A B i SRS AIIHE - CATFIERE Y LR
HuEE 7 BRSSP ER motifa R (Chen etal. 1997) - (R - EHRHYBFTHE
RRYL ) B AR R RSB A R ABT R (Hasegawa et al. 1992) -

SH - RGFERERE ER - ) WBETIREE - H RNAREL
BESR A B K FE RNASE SR GBIE 54 B HAYEE (Holland et al. 1982,
Lanciotti et al. 1997) - fEAE D » RMFEARESHMMERE LANERETHH
o HEEWAREHARLL transition (B AoG R UO)RT » HEASE—RE
AE RIS HIMEE X AP B R Y R A R 8 - SRR
R BHFRE RNA B E EEFB (940—1160)IHET 5°-end RYERAIBMEEIA -
BT RRE B transition 4% » 195 deletion 7 insertion $$4 - 18 7] e 2SR
PR ELLTE TR T Rt A A(ER - e B R B N

13



FReRY /20— (Chang et al. 1995) » 3@ (AMFEER O] LA REE IR HERR -
LAVY F7 AR EE (western blot) SrfT FEREREELFY C6/36 MR EE LA
FEEEME - EHEWAE ' E MR e AR - Hide NST (87 42 Kda)y HH
RS TR R » (EURHEHRNREE /SR Rt ETE TR R AR+ - &
Aotk M T ML R DU B RS £ HUiSAYRE T - BT R &
BRI B E RSN 2RSS - HTUERER,
& (antigenic determining site) AIETEEYEHLHIATE L4 08 - SRS
FEEAR -~ FHR) WRERTEENEBEERN T UREE—PIEE -

AEES AT e BRI E RN L TR
(Henchal and Putnak 1990; Chen et al. unpublished data) » F5—EE HER AT
nucleocapsid T DI Y - BUARSFYZIE - Briie R8T g - 2072
LEBE B - B envelope ZHEE - FINEME K FRI—PR/NFER - BAET
AIEE RSB RRE PR B E AR U EIEEERREA/ - 8P 0
WTEET » A B0 RN cDNA FrErE ekt - DIBEGEEK
RIEEBFETIRARE  ERFREERERENFERESZ — - #E—TEK
F B NSt alREZ S B R AR NS Bl At (5L assembly A1 release)
B SRR R E RSN EEN NS B4R ATE - AtEle - i
S CEBrR A A R R AU - FER BRI E - BERE S
BN EEOR SRR ARS8 E R AR EERITRE -

=t
m/Cr

BB WA TRIFICE (DOHS6-TD-1017) » HZEHAM] - RELIER - B
BRI EEE A WEET 8T - B -

14
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Primer virus

8108 PT* p3/cl2  p3/ci p20/e12f7 p20/d3al
1240C  + - ND** i ?

1535C + - ND - -

1830C  + - ND - -

2143C + - ND - -

2474C + - ND — —

Primer VITUS

12408 PT p3/cl2  p3kcl p20/e12f7 p20/d3al
1535C + - ND - -

1830C + - - - -

2143C + - - ? —

2474C + — - - —

Primer virus

15358 PT p3/cl2  p3/cl p20/e12f7 p20/d3al
1830C  + - - - -

2143C  + - - - -

2474C  + - - L= —

Primer Virus

18308  PT p3/cl2  p3/cl p20/e12£7 p20/d3/al
2143C + - - -

2474C + - + - +

Primer virus

21438 PT p3/cl2  p3let p20/e12{7 p20/d3/al
2474C + + + - ?

* PT: prototype den-2 virus (NGC)
** ND: not done
*** Band presented faintly.
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PrsnAUGC
rolAUGC
pos AGC
resAUGC

340

S50

GUUGCAUAGG
GUUGCAUAGG
GUUGCAUAGG
GUUGCAUAGG

LMy

Prote AGCUGGGUUG
rolAGCUGGEUUG
resBAGCUGEEUUG

renBGCUGGEUUG

1050

PrenD AARRAUTARR
ro1 ARRRRRACARR
resCARRBRCARR
e CARARRCARR

1100
P ARCCUGCCAC UCUAAGGRAG

rolBACCUGCCAC UCUAAGGARAG
resAACCUGCCAC UCUAAGGAAG
ren ARCTUGCCAC UCURAGGACG

11450

SE0

ARUAUCARAL
ARUAUCARAC
AAUTAUCAARAL
ARUAUCAAAC

ACAUAGUCUU
ACAUAGUCUT
ACAUAGUCUU
ACAUAGUCUU

10600
CCAACARUUGG
CCAACAUUGG
CCAACAUUGG
CCAACARUUGE

870

AGAGACTUUUG

)

UAGRAAGGGGU UUCAGGAGGA

AGAGALUUUUG UAGAAGGGGU UUCAGGAGGA
UAGAAGGGGU UUCAGGAGGA
UAGAAGGGGU UUCAGGAGGA

AGAGAUUUG
AGAGALUTUUG

1028
AGRACAUGGA

AGAACAUGGA
AGARCATUGEA
AGAACAUGEA

1678
ATUUUGAACT

AUUUUGRACT
AUUUUGARCT
AUUUUGARCL

12
UACUGUAUAG

UACUGUAUAG
UACUGUAUAG
UACUGUAUAG

11T

P CARCAGAAT CUCGUUGCCC AACAGAAGGGE
rolACAACAG AU CUCGCUGUCC AACACA GGG GAACC AGCC UAA UGA GA
res ACARCAGA U CUCGCUGUCC ACACAGARGGEE
renGACARCUAGA U CUC -UOGUCC

i — - prototype dengue 2 virus ST KU ER0E — RliE E BINEY—E RNA (937-1190) B3l ECHe

= transition

B deletion
i insertion

B unchanged

AGUUGUGUGA

AGCUGUGUGA
AGCUGUGUGA
AGCUGUGUGA

ek
GAURARAACH

GAUARRRMCH
GAUAARRRACE
GAUARMRRACE

1050
CGACGAUGGEC
CGACPAUGCC

CGACRAUGGC
CGACRAUGGC

1190
GARGCCARAC

GAARGCCAARAC
GARAGCCAARALC
GAAGCCAARC

1140

AAGCAARAGCYU GACCARUACHA
AGGCAAAGUU AACCAACACA
AGGCAARGT AACCAACACA
AGGCARRGUU AACCAACACHK

1180

1190

GAACCCAGUC UARAUGAAGA

Proto: the dengue 2 virus prior to passage

PC1: passage 1

PC

5: passage 5

PC10: passage 10
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