NSC92-2320-B-002-165-
92 08 01 93 07 31

93 12 30



cBFRF-AFTL RS D

2003 NSC Report

£@%
Chwan-Chuen King

(& & 507 AT R %)

Summer, 2004

-2 .‘-/,

"i- /”L f‘r

T F



AE ¥

2002 & SARF A L ERRE - AFE ML BINF O ERE S B
Pl EEATR 2 FE DL BRI FE BT% LA ERENEREE
EFE e 2L P DEIFATBNE - QT L RS s F L PR L

1o ®% 2 AFE RS 2 & HE(envelope) f ¥ 1485 1 L A 7| e £ AR

Gk £ 20001 3 2003 & % H o 4k ¢ A BN C A FE 5 30 e
EAFIAS 2L ot $RE F F iE 99.1%~100%:0k B4 > % fm A 45 4 2001
& ¢h 8452002 # 20 $k£r 2003 # A faiidp 02 & & 5 99.6%~100%- 99.5%~100%
2 99.7%, tp AR ¥ B o % 0 198l £ h¥ - A E g tha EAFIRIL A
5 4p st 1987 ~ 1997 ~ 2001~2003 4 #7(8 gt Al 4 E A& FIA ]2 4p 02 o
95.3%% "% I & 5 94.4%3%r 92.6% - i AP RFM L (1) s HnF - AFE pd
T3 E(0%-8.7%%E) A G s g AR FA N e L E = AT (2)2001
2 2002~2003 £ 7 L FH R A A BB SA L o AP~ 137 201~ 1128
td 2001 # 84k C~A~T > I 2002-2008 & ch 22 $he B & T(H ¥ -

i C)~T~Cr @ 5 e 46 £.d 2001 # crperiepi (T4 2002 4 B~ % 5

Poorp() TEEAFHELL A ATA L F - RO ()T 48 HE 2001
E912002 #3507 g g BRAR KBS - A FE pE Aol B 3 s

B Aradpens = AlF £ pd R R ORIAM T BT RO B AIRF D
RREBEHIFC RS A EAARPERRI TEF ARG 2
(A 5% = AFEp4 4 B4n§ 3l (cosmopolitan) & F13] %) » &2 1998 & f 3

B~ 2002 & f % ~ 2003 % A% % - AFE B R R oo

féii

WP e AFANE - FFEpE R AFRELS A2 - R

jL 5y W

A HOMERET /RS E AFAE ARG - d WER R AR

F_*

Rl d A3 R E(Quasspecies)snB it L AP AR H a2 BFen k-



English Abstract

The largest epidemic of dengue hemorrhagic fever (DHF) with the highest
morbidity, mortality, and case fatality rate (CFR : 8.7%) in recent sixty years exploded
in southern Taiwan in 2002, since 1942. The causing agent of this DHF epidemic was
primarily due to dengue virus serotype 2 (DENV-2). How could the different
isolates of DENV-2 change over years in Taiwan is very important to be understood.
We investigated the molecular changes of viral factors in this epidemic in KaoHsiung
City/County and Pingtung City/County during 2001-2003 by e€lucidating the
molecular changes in nucleotide and amino acid sequences of complete envelope (E)
gene (1485 nucleotides) of DENV-2 through collecting the viral isolates obtained
from 2001-2003 compared with those from past epidemics in Taiwan and other

countries from GenBank through phylogenetic and qualitative anal yses.

To determine the role of vira evolution in emerging a large-scale epidemic of
DHF during 2001-2003, we anayzed the complete sequences of E gene of 38
DENV-2 isolates obtained from epidemics in 1981, 1987, 1997, and 2001-2003 in
Taiwan. The maximum-likelihood phylogenetic tree analysis revealed that Taiwan’s
DENV-2 isolates fell into 2 clusters (diversity 0~8.7%). The 2001-2003’s DENV-2
isolates, which belonged to the cosmopolitan genotype, showed 99.1%~100%
sequence identity and 8, 20 and 2 DENV-2 isolates of 2001, 2002 and 2003 had
99.6-100%, 99.5-100% and.99.7% homology, respectively. The 1981°’s DENV-2
isolate had 95.3% nt homology with 1987’s and such an identity dropped to 94.4% in
1997, and declined to 92.6% in 2001-2003. The nucleotide sequences of E gene at
positions of 137, 291, 1128 of 2001’s eight DENV-2 isolates had consistent changes
fromC, A, Tto T (only one remained as C), T, C in 2002-2003’s twenty-two isolates

whereas the amino acid at position 46 was consistently changed from Thr in 2001 to



Ile in 2002 as the epidemic became longer. Tungkang’s DENV-2 isolates showed
geographic differences from Kaohsiung’s DENV-2 isolates in both 2001 and 2002,
implying different environmental factors or selective pressures affecting various
evolution rate or directions of DENV-2. Unfortunately, there were no molecular
signatures of distinct lineage for those isolates from DHF vs. DF or dengue cases with

or without specific underlying diseases.

In summary, the Cosmopolitan genotype of DENV-2 came into Taiwan in 2001
and increased its diversity in 2002-2003 plus geographical variation taken together
had facilitated to emerge more variants of DENV-2. Therefore, future studies on
guasispecies of DENV-2 in host with different conditions and investigate pathogenesis

of DHF between virus evolution and alternating hosts through transmission chains.
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FARIZE DB A NARY RRES- T AN, BAp - 23hF 2
FERSES PR CE EESF RN EAEREE SESEE SO § FiF

BERERH T2 ALE- 2hE FEALT L RS DR S P T (Gubler
1998) - ix+ EehF A AN A G2 0 A FIA T R R BB b~ 3 R
Boix - 3 % maidx(Aedes aegypti)~ ,%g‘**ué’ s ¥ engda P 0 B
Bl A EnF EANY NRE AT P S B FANPEE A LR AR
- BERRAOEEFE N BOE R RO NRAEF S EL GG HEL T
pol958 EA R B E M WA AN FE LA ARARIARF 2 RFAF

B € & thih 72— (Halstead 1990) -

¥ & g 4 (dengue virus) B % i & #* (Flaviviridae) * 2 % 5 #+ B
(Flavivirus) » #_i¢ & % & #(dengue fever » fij i 5 DF) ~ & & I & # (dengue
hemorrhagic fever » fj #£ 5 DHF) 2 2 % & ki g i ¥ (dengue shock syndrome
i fi-5 DSS)ehp ko kPR P frfill iR Mt e A T A R e fha F AN A
W5 % - 3% £ 4 (denguevirusserotype 1> DENV-1) ~ % = 4] & & 54 (dengue
virusserotype2 » DENV-2) ~ % = 4| % & :;,isi (dengue virus serotype 3 » DENV-3) ~

224

§ = 4] ¥ & J5+ (dengue virus serotype 4 » DENV-4) -

s R :1]%:% m;%:% REA(virion) E /2% 40~60 nm- % 7 B4 F53(lipid bilayer)
¢ FIE /2% 30nm z & ¢ % e (nucleocapsid) sk 4 o & & g & ik FIAE *fi&
d - H o EPipes > &A% 2> £ 6 10,700 4 5L #+(base pairs) » H & &
Fod Fenth B B A p A dhzk Flle(genome) T L E Jd cF(trandation) 5 - % £

i1 % F-v 4a(polyprotein) H {5 £ 55 i & :)]355, i I R A T 2



(Structure) & 2L 24 (non-structure) v o - AL F]¢ 5 = B AT 0 T EE
= BRHido o & B4 C(capsid) ~ prM (precursor memberance) - E (envelope)
HA R BRI L LN HAEr Gilimie] Mo~ BBl A% 45
% NS1 - NS2A - NS2B ~ NS3 ~ NAA ~ NSAB £ NS5 » ﬂé‘éiiﬁ?:}}%ifrﬁﬁi—? s
Fw g Moo g FopS (Flavivirug)® - ¢ 455 #o5 4 (vellow fever virus - YFV)

A R # (Japanese encephalitis virus: JEV) ~ &4 7% & T # (tick-born encephalitis

virus> TBE)* % & J5 4 (denguevirus> DEN) % » + 384 5 Rt cnds § 4§ ff5e30

[EIR R o S R T EE W ey J}FJ R AT B A BRERE T AP

TF

Fad chd 4 o 4e E-NS2B NS5 A} en% B A A A A AR - 2
A A AR FI R AT PR BT R A G ERE g LA

k=1 dupa 4 4 nFlE 4 A P B (Twiddy, Woelk et al. 2002) -

(Z)~ERAFIEE F¥

EAFGAY E v FELFLHF 40 k00t 2%k §(envelope
protein) > d 495 i v fl Lt ke 2 o R 22 X §8 % & (receptor binding) ~ =k Fit m e
(cell attachment) ~ #-f & (membrane fusion) ~ & = 5 4 #f 4= (virus assembly) v+ 2 2
24 A ¢ oyt (neutralizing antibody) iF * 3 & F-d F(Heinz 1986, Gritsun,
Holmes et al. 1995; Chen, Maguire et al. 1996) - ¢ >t % Z 4 5 RNA 3 & 5 &
B 1+ (microevolution) sk i > £ 40+ X ¥ foddlchfk > Fla o Foo %
P o RAAR- AP RERIRFERA AR - EREFI RS RREERY

ﬂéo

E 3o 2 241395 % pd (TBE)Edv Fres sl I ~M%=

B 1T * % & (domains) (Rey, Heinz et a. 1995) :

1. 1% %3¢ I (Domain 1):d 122 =ik At 7 2 (amino acid residues) #1 i = >



£ 4 = govRdhfit (residues) © 1-51 ~ 137-189~ 285-302 > H ¢ & 5 ¥ i erd
Zt(hingeregion) » % W ¥ % e flde E7 A 2 7 F oz 4 (Roehrig, Bolin et d.

1998) -

2. 1'% BB I (Domain IT):d 180 Brefhfa Ao L & 7 & Kk fs 52-136+
190-284 » # ¢ 98113 BrRAR AT F Fp4+ ¢ L3 8 A GEL
(conservation) » ¥ £ #p § <hgEn -k 42 (hydrophobicity) 12 2 # 3 4y ik

(Glycine) - fiip| 8 # i 5 22 % & (Roehrig, Bolinet al. 1998) -

3. % %I (Domain I): ¢ 93 B r&z e & #7 % & (residues 303-395) * & F

g i d B 3k 3= (immunoglobulin)shis 4 » & X % & 3 M (Ruodahti and
Pierschbacher 1987) - F] % f#7F g’r:pﬁ:; LG E Fev ehdoskoip
(Cystein) =% » Flpt > #7150 T (962 4 s ) )P E 3 T2
F R AP AL e Fp Hiramatsu $13% % = 415 & i & ST Uk (4 1 (antigenic
mapping) » ¥ fwit A HE F-d FHREEE A (domain A) > ¢ 7 = A
fit (residues 1-55 ~ 79-142 ~ 225-249)4p § >+ w0 it -ﬁ# F2 8% %3 I mH
#R % % B (domain B : residues 333-388)4p § ** v it FHE L chiE® RS I
B fo e T 3 C (residues 333-388)4p § *+ 70 it i+ chie® % [ (Megret,

Hugnot et a. 1992; Lin, Parrish et a. 1994; Hiramatsu, Tadano et a. 1996) -
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A RN R FREAREML 3 E HAE
(in vitro)® & 4 F % (in vivo)&y & 2 € B F 5 24+ 04 R R 2 ;% (Pandey and
garashi 2000) » iz fF 4 © 4ve i Rk e % ¢ 0 E R FPRAR 390 thitk &

RNA ¢h= s b § BFR4 B % fapld 2k d < P L% (Asp)



o D i o(HIS) P § H S pAREE - B0 3 P ARRAD)E R S < P AR

MR(AST)BF 4§ ORI R Tl R AR B T A 4 kR ey
(Leitmeyer, Vaughn et al. 1999; Twiddy, Woelk et al. 2002) ; # # % % = 3] & & 5 &
EAF e wd 2237 EBR2 B HLAARET M § ARBEOREMES

Biwmek > 85~90~14M4~170 2 Bi1i LA T % F 3 ¥ > 98~ 100 ~ 105 &
kb e G Mo 131 A ke BB p A AR ® o FIM AR G B 2
FLp4 v add e Emaey (Twiddy, Woelk et a. 2002) - & % = 31 & J5
4 E A Fh? fodifp A 2= ¥ (epitope) + 0 B W ¢ 4§ AL (monoclonal
antibody)4E11 ¥t i % 5 F306-E314 > 3H5 ch#t g i ¥ 5 E383-G385 &
Q386-S397 » 1B7 e¥t =% 5 AB0-R57 ~ G127-N134 ~ £ G349-P356 - 4G2 1
¥R =% 2 S274-L283 > 6B2/10F2 =4t jg =% 5 P53~T69~ E71 -~ G112 ~ N124 -
E311~F402 > T m¥ & e =% 5= M1-R2~ C3-N8~ S16 ~ G17 ~ A35~ N67 ~
E79-T142~Q167~V208~F240-~ S274~ K361 ~K388~1398~ H437~ 1443~ S470(Roehrig,
Ris et a. 1994; Hiramatsu, Tadano et a. 1996; Falconar 1999; Lok, Ng et al. 2001,

Serafin and Aaskov 2001; Thullier, Demangel et al. 2001).
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*od R PIEARGDEE N Bpd RGBS - Heo a AR £ Hop bliE 2 4t

ARGk EE BT BT - AFANFE L RFERTE DL BEG
2FEE (TELNLBRHTAREFNIRF I FE BRI BRI AT
HApr FEPAFIR G0 ARG T 3 Hdok §ornipiig) - » FLFS & &

A opA X IE RS § B AE- B RINT O RITHE DY I pA R



RMEERE P HEA BT R A DR % (Rico-Hesse, Harrison et al.

1997) -

@) FENLBBEFEIRNF - AFIFI LR

s T el1950 &# AEFEFE Nn#o bdrt FRIT FEFIH I DB

FONFEIRALRBOIFEF b D N E MRS &

R 2 FE RS G R AipiL s F R FEFELA/FE ﬂ'.ﬂ.’?bm?r@]av
EEEEEE

% Il £ 4R 21998 £ Rico-Hesse J< & # ¥ 51 & (1944~1995) é_';l’é 2

bl
it
=
(r?n
‘3‘*»

EHNF A FERF ¢ FEIREE ML BB PE AT E pE &
73 th o ¥ EINSL 240nt A FIZ R @30T 8% D (Dpd 3 FREKRT U
PRé- B3 RILET AP D RNA B3 &0 20 €7 7 %3 A3 (quasispecies)
A QrRET FRE FF ARAFIYNDF D AFL A L0 F o £ 2
$oA fE A FIR BREY FRE L N BE g o b 2 A A FI T AR R
o AR R B fS B RE I ko P A AR ORBES o R A - BRER
Lo AR pow T R B 4 Bh(Rico-Hesse, Harrison et al. 1998) -
AR E R R S OB R AL WA REFEARATERL £ %

~ gl es o

A AT E ML BB R S E e B ] S AR FTY
- Fv o 2EL PRI B A A g ino Fp 1999 £ L > £ anE
i 4 A F1A 7] 4 37 (Leitmeyer, Vaughn et al. 1999) » 33 5 — s 4 s 4 A 515
FlEFPFE N AP LVRARERDRE > £ 2 5d RNA ez B4
el P B E-390 B d X PP OL FEieD] % L Rk (Asn—Asp) 7] & Fhdk 12
e REBABFLIWEBENS J 904 T IEEFE ML #PA T

H(genetic marker); @ % 534 214 Fad 3 L (5 -untranslated region)68~80 7] &t



BHL ZFEVAAETRARS P UM Tl LE E B £ e B

Bt @Ilchpd ATIR ISR AP B N RS ERhL B L

()~ ¥ AR L pF end AN

F - BAFAUST L ERERE S A F T o % AFE S )
EH0 (Egene)™ fFip 5 T A RIS L (DM E AR 5 19 T EHRA R
| (sylvaticgenotype) » (& & Iy 5 A & R {7 B eh s B EAA FA B en T L 2L 7
Al- #23] - | (Asiangenotypel ~ Asiangenotype?2) > ()i & ii7>t g Fenl 2
B F174] ; (Americangenotype) » (M) s F e d s T3 e T T 20 & 4
#17] ; (American/Asian genotype) » 12 32 (5) B m B X D E AR A B L T E R &
BEX S AREE A Dl;rs ¢ 2 A #1314, (Cosmopolitan genotype) (Twiddy,
Farrar et a. 2002) » 7 3 % Hn (7 H & g {7 7 B eanA T3 WA $7 b A
FRBEAZR S A S R R R PR AR AT T UEP F R
& g € 3 & F13] % (Cosmopolitan genotype) 2 & ' & 13| - & 3] = (Asian
genotype 1 ~ Asian genotype 2) £ 3 T it % % 4% | (positive selection)«HR % 7R % >
Bor s A FIOEE A AT § e BTRE A s FF S E RS

BAB I (tropism)~ IRop 4 > BTSN THY M F P R AT A G AR o

FiEAs S rr]]%%‘fl :‘apésb;aﬁ*ﬁfaihﬂ B e pEEe 20 B e
Bk B R H LT RIS FL NG R 1S e RS ATIAEAL Y REZWE
HR@mER TN EERALFRARFFLHFL AP DR LR AR pr

Food oy 7 edp R A kR enig e 20N 7 05 B 4R %(Guzman, Deubel et al.

1995; Leitmeyer, Vaughn et a. 1999; Hwang, Chu et a. 2003) -



MR G HA r 2 (5 0 G T E_2002 &
FoAlFE A RS BTGP N RS B Y s A A

Jo# 2001~2003 £ B %8~ B 22D ~ BAKT & ST RSZ AR RS LT

BE
=

¥
bl
fat

WenE el F e o BRI B T TR DO DR R 0 RS T ()
BRI AL AT 2 (D) R EHBEEREFTE  FEEFL e
B T3 AR AT o TP AT o B 5% & 1981 ~ 1987 ~ 1997 - &
2001-2003 & 2. 42 % - AFE Ao HANKp R BEF ma o As
SE A FEARAROVCRIEAN2EA(I4B BicAH) HFL F-AFE

fop AR g (2 2001~2003 S eny E dh BARY ¥ AEE R

S

va
3B R SR TERE Y & S CBI36 call( Mprix o

i pR) W - A S e PCR A 47 B 71| 4 47 (amplifying sequencing analysis) » 1+

FHogr w2k 5 AFEpd k2L EATAANLE -

(=)~ § HHE S b Tk

% A i ¥_% (case definition) ¥_2 § % % ¥ %7 (Reverse Transcriptase

-Polymerase Chain Reaction, RT-PCR) 2 " & % :),iai B4 'ri—ﬁ ]

N

¥ B LR R L e R (WHO) R & F T B2 g (D)
B AEE e M S P (2F Bk G o ek
BAESRBE LT M s i TN % i (3)a ] JE R

F o % (A i3 N e v G S B 20% ~ Tk & Ak



(E)~F&%> 2
1~ tm¥¢ 32 % (Cdl Culture)£r :),iai & 3 (Virus | solation)
@) ~ Jm¥ 35 % (Cell Culture)

#-C6/36 im™e »+ 75 T ch32 4 ¥T 7 » 4 » 10 ml 12 % 2 [45% DMEM
#2 % 3 (GIBCOL BRL® - Life Technologies®)] ~ 45% M & M 2 % £
[SIGMA®) & 250 ml » £ 50 ml (10%)z. FBS (fetal bovine serum >
GIBCOL BRL® - Life Technologies®) ~ 5 ml (1%) 4 * #12 % (GIBCOL
BRL® - Life Technologies®)] &= 28 C 2 a3 & » ) 3~4 X g LB ¥

%ﬂg%ﬁ@ﬁ@%@%@%o
@ ~ -+ & F(Viruslsolation)

d BACA R R CO/36 b imPz £ )= A B TrTiE(T o FH R A LG
deor Aml 235 50 2 ~ 100 2 F if b w32 % % 4 2% FBS ﬁrﬁ m;’is
A%ﬁﬂiﬁ’g%ﬁ+%%@£@%m%’Ewiwﬁﬁi—ﬁ%
(PenEapadfRERT MM wie > IR M1 B4 25 %
#A[DMEM % % 3 (GIBCOL BRL® - Life Technologies®)] &2 M & M
% #[(SIGMA®)] & 250 ml > 10 ml (2%)z. FBS (fetal bovine serum >
GIBCOL BRL®: Life Technologies®) 2 5ml (1%) 4 * #i# % (GIBCOL

BRL® - Life Technologies®)] » %7 3= * 13:‘?:;,;34% o

2\

b

EopA gL 5
@ VB FEond PR PR (RNA)

G RRGE Sk B enE Pon 4 RNA %524 QIAamp® Vird
RNA Kit (Qiagen) % % P~ 4 o ﬂfz(plasna)t’ hE A i RNA - #-a
]\

%80T kP 2 4k BT S A ESERL R 2 0 R 140 pl



@

I jfz v4e x5 560 pl g @k (Buffer) AVL/Carrier RNA 9 1.5 ml i
Edpc g ovortex 154 0 B30 3R 10 A48 > BBy R4

» 560 pl 100%:Fpt (ethanol, Merck) » 2 154) = + {6 » #-1 i)

—»

ﬂ} b

A AR A~ A Y A2 g A 3da (spin column) o 12 8000
rpm s — A 481 0 F F g d iR o Bt g A 34 (spin column) ¢ 4
* 500 Wl AW i feize » 12 8000 # (rpm)dfee — A 4815 - F 3 i
e Bt g 4 g4 (spin column) @ 4e » 500 pl AW?2 4 =% > 2 8000
g (rpm) A Bl = A48 - S 42 18 0 T R IR IR o Bt mig s
Hrtr(spin column) ¥ *+5z7% e 1.5 ml & 3§ ¢ > 4e » 30ul AVE
Bk B FET - A48 0 2 8000 i (rpm)d - A4 o
d AL 3R T iompa RNA hEBode > B 3R F ek

€% (reversetranscription) » & % 133-80C kM Ep 6 F %2 & o
+ F # 4k 1e* (Reverse Transcription » RT)

# * SuperScript™ 1I RNase H Reverse Transcriptase (Cat. No.
18064-014 - Life Technologies » USA) ##| 12 % & 513  (random

primers) - e X gadl {8 7 BT R 2. CDNA $iir o F S i AR 40T

#-2ul RNA Z2~4 21 1ul 3pg/pl S - % 3 pe 31+ (random
hexamers) ~ 1Tul 10mM dNTP (deoxyribonucleotide triphosphate :
dATP~dTTP~dCTP~dGTP)- 6 ul DEPC(diethyl pyrocarbonate)-treated
water >+ 0.2pl s E g F ¢ R £33 5 B A E RITF]E 1 65T 4
BT L4 R IFS 51 GNER A Pri S!S (random hexamers)kFit
B RNA A b o i BFRRZ2RZHBD oAk o F 4o r 2ul 10
2 F a1 % 7% (L0XRT buffer) ~ 4 ul 25 mM MgCl, ~ 2 ul 0.1 M
DTT(dithiothreitol):& & # 2 1 pl Fr#] RNA % pi % % chdr )|

(RNase Recombinant Ribonuclease Inhibitor » 40 units/pl)z_ /& & /% >



¢

IR RIAIEY 0 2BCEr 2 Adh oo 4o r 1 opl F EEREE
(Superscript I RT : 50 units/pl) » % *8 R4 B¢ 12 257C 10 &
b8~ F 42C S04 s RFHESHRFEFF B! I 4 ad 38
#& 1% fa (complementary DNA > ¢cDNA) » E 2 £ = 5 72CF Jis 15 »
G F RS 2 F (T o 2 A4 5 DNA-RNA 24
(hybrid) > £ 4 » 1 ul RNA f%% H (RNaseH > 2 units/pl) » 37°C % *
20 /> &8 11045 o RNA ficte o d b33 Spr 8 2 73 e % CDNA #-47 »
Bept A 4B 4R 7R S PR F 484 F & (polymerase chain reaction,

PCR) » 25 30-20C k4 > i p (89 %977 o
- f% % 4848 ¥ & (Polymerase Chain Reaction, PCR)

fI¥ EF - AFEpA BRSSPI ML AR
4 F J&(Polymerase Chain Reaction, PCR) » 3 72 & 77 7 4k 4~ 17 e7REL

TR :}{%i b i e
(&) ~ 31+ (primer) sk 3+

9}{@;};@ A2 %2 3% 2 ps Egene sl + f(Leitmeyer,
Vaughn et al. 1999; Uzcategui, Camacho et a. 2001) > A 32 {5 d Fi &
(Mission Biotech) & = - #* & =x PCR (nested PCR) &1~ j# % 3
e PCRAY F R M EE > Fpt % - X PCR @& % el 3 $ 973
5_6_—’5 FEHANATIR R AR Yo R E - PR

LS R
(b) ~ F ik i

. 0.2ul i 4 # ¢ 4o r 2500 2 F g [1pl cDNA~15.25
nuclease-free water ~ 4ul 10uM primers ~ 2.5ul 10xPCR buffer (200

mM Trist-HCI > pH 8.4 > 500 mM KCI) ~ 1.25ul DMSO ~ 0.75ul



MgCly ~ 0.25ul ANTP -~ 0.1pl Platinum® Taq DNA Polymersag] - %
B AEREHIETEF PCRe % - = PCRPE4c » 1ul RT #718 ¢
CDNA A 4% DNA & 2 chfitr 5 &8 - = PCREF » 4c » & —

% PCRA# 4% DNA & 2 chlis o 513 S F il B 4o ¢
A REEpE 2 FELRE pA T il 3 (C/PrM)
()% - % PCR 313> ¥ % - 2= e F I 54 C/PM

+ £ F % % (Uzcategui, Camacho et al. 2001) -

D1  5’TCAATATGCTGAAACGCGCGAGAAACCG-3’

D2 5"TTGCACCAACAGTCAATGTCTTCAGGTTC-3’
(i) % = = PCR (nested PCR)&131 3 » T4 % w % & 4
I 53] W 31 3 (Leitmeyer, Vaughn et al. 1999) -

TS1 (type-specific DENV-1);
5’CGTCTCAGTGATCCGGGGG-3’

TS2 (type-specific DEN-2) :
5’CGCCACAAGGGCCATGAACAG-3’

T S3 (type-specific DEN-3) :
S’TAACATCATCATGAGACAGAGC-3’

T SA(type-specific DEN-4) :
5’CTCTGTTGTCTTAAACAAGAGA-3’

b)EAFI2E A5 FPCREREREF B
95°C 3 A 43,
95°C 45 %) -
55°C 45 #) -
72°C 454 (35 k)

72°C 10 ~ 45



4C @i
(C) # 1 PCR & 4

% * 34 2 GFX™ PCR DNA and Gel Band Purification Kit
(Amersham Pharmacia Biotech - Cot. No. 27-9602-01) it E # #] >
ERped HEMTAZAIT I FHMANATET S DRE
FIE- B ERASF ST TE B ¥ E AT > 5 PCR
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Phylogenetic tree was constructed by Neighbor-Joining isolates of DEN-2
from imported cases (1998: Thailand; 2001: Philippine; 2002: Burma; 2003:
Vietnam) and indigenous cases (1981 : PL046; 1987 : K6635; 1997 : KO759;
2001:881; 2002: 2007; 2003: 3075) were classified as 3 different genotypes

(defined by Holmes et a., 2001)
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—
0.001

KH : Kaohsiung City/County

PT : PingTung City

TK © TungKung

Imported

Isolates from the three districts showed sequence diversity cluster
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