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XA E

Bilé#3a - B ¥ 5 % (dengue virus), R &&kEH R 4 Bise 44 R & (RT-PCR), b2
£ &% (colorimetric method), #% & % & # (microtiter plate), %
X #H 4ty (hybridization), ¥ #7(diagnosis)

BERFBFXEREMN  RERBBRZIAR  THAQELEL » £ B4
TRRARREHTRE 6B TBBERITITHE v FHYELE R4
MEHAALS BAALTR ERF HAMEERRG > KBERE
WARGE  WAHARTRERAHEL2EERYE -

A3 B HBIHRE RT-PCR 2 4TRE BRI R LB SRR P WE
MR- FIA 96 AMEFRER  RAOCLEZEHRAERSH EANIFES
(type-specific probe)# X % #7(hybridization)&# PCR Z 4y > MR & F4E duis
£ M (specificity) 5 M F| A 8 % % 7% » % 6 B 31 (ELISA reader)3f B 96 FLIL 8 &
BB ACE2ZERAME > HAAHANEEGBESIL 2B BHE -~ B> 3
AR AHMH PCR-ELISA 24402 #y RhEANAEAEREI YEXE
(quantitation)Zh ft * RAERBEL BN B S ELEREEEZ MM -

KR EF A TouchDown PCR F i3 d RT-PCR x4 EMui§
TRBP LA & iR (66°C) #4T polymerization Rf& * MRFHRM3) Fx &b E—
o RURFEMFREN 2B KEEE  HIE annealling ;B E RHE cycle
TouchDovon -0.5C % 58°C #ik o pbéb » R#ESE2 R BB E R4 42°C 8=
E 53°C» 44 R B E 30min  $bob 0 LA streptavidin 3% DNA 242 96
AMEH T BROICEE X REE % H45 B L IF 4 (type-specific probe)ss
R\ > AMREBANTERERES | fg ETHRBIIRE » U254
AW B4 LEATHIEE:

(DA 8 g916 ~ FZ B4 » L H@E > B> BEAARAS

QBARERERE AT FILEH5E -

EHMEREEREINITER BERCLIGBTREE R LR — >
UBRE—E - BRRXTEISE I % RABRERABIHAEYE |5
FATRERARAG BENEEZRE - A2 AR BETREAERATEY
B FRAG S REBMEETAMN - b BARHILEE - RARRG
HTHELH EREFNAHILHBREIL  KAFERRLEREL  FyRN
B ¥ 7% % RT-PCR BB A e 2 B5 -
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Dengue virus, a flaviviridae, can be distinguished to four serotypes due to their
epitopes. Taiwan is an endemic area. Local strains and local cases were discovered in
recent years. Therefore, the prevention and diagnosis of dengue virus are an important
course in the policy-making for public health.

Our laboratory was supported by the Department of Health (DOH88-TD-1002)
to establish a system of rapid diagnosis and serotyping for dengue viral infection.
Results showed that the standardized RT-PCR/ELISA method was performed very
well and had the advantages of low cost, short diagnosis course (< 8hr) and low labor
intensive with automatic potential. The best RT-PCR condition was established by a
TouchDown PCR method with high starting annealing temperature (66 °C) abd
touchdown by —0.5 °C/cycle for 15 cycles. After this procedure, another 15 cycles
were proceeded with 58 °C annealing temperature. Such PCR protocol can obtain
products with high specific quality and a lot of quantity. Moreover, by streptavidin or
DNA coated plate coupled hybridization and colorimetric detection method, as low as
1 fg dengue viral RNA with high sensitivity and specificity. Based on this protocol,
the diagnosis can be completed within 8 hr. However, it needs further investigation to
evaluate the potential of RT-PCR/ELISA to replace the conventional nested RT-PCR
method.

Furthermore, our ambition is to combine the nucleic acid hybridization and
ELISA-like colorimetric detection technique to develop a high sensitivity and
specificity dengue viral diagnosis and serotyping kit which with automatic,
standardized, convenient and low cost characteristics. On the other hand, such kind of
method can also be applied to diagnosis the infection of entrovirus or hantavirus.
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BEHRXIZHRANBBREEBHE BRIt 2 HRLEBE_THEALE
EERBE BEA—TERLORLRPBFL SHMHELALBTERMERA
BAMERAT 0 A BRRBER B0 4o 1922 £RNBH > 1944 FRE A
B o 1981 £33 A 1988 FRFHRAE - MR ERGNE T3 5%
AT > BRI BARHN  dABREREREHRARL LR  EHAFLRL
Ibeheh & » TAEFEAES  BEH OB BRERATOAREEREH o - B
b MBELSEERBMAEREIRERERFLANE UERBREEAN -
BERAFERE  EARITRSMERBS22 8234 -

% EF G

BEHBEFBN X E B F# (flaviviidae)2 ¥ E % £ B  (flavivirus)
(Westaway et al., 1985) - s B ERRKEH— B4 50 nm KM BREH > UY
10 nm B2 A5 E 4h £ 88 (envelope) Bl 4 iE —+ & A8 &y % & & SM#% (capsid) » W4
— B B £ % RNA (positive single-strand RNA) (Kautner ef al., 1997; Henchal and
Putnak, 1990) - 2% % RNA &K #FE (open reading frame)T & 3% 44 1%
(translate) i 4 3000 1B Bz K Bk 2 ¥ — % %% & Su5e4y (precursor polyprotein) » 4& &
NN EMNEFRE & G E(protease) ME| LB — K G » &R FT AN N >
£ F €32 nucleocapsid protein (C) > membrane-associated protein » prM (M) &
envelope protein (E) =4 (Rice et al., 1986); JE&E 4 F G C 3% 6,35 NS1 ~
NS2A ~ NS2B ~ NS3 ~ NS4A ~ NS4B ~ NS5 4 + £ & NS3 %% £% & & (viral
protease) ~ NS4A ~ 4B syt & R#EE > HAHEIRBE T 7T A& A 3 B T (cofactor) » A
A% Bh RNA # 84 48 (RNA replication complex)Z A8 * NSS A& &+
REMREZHEFESYE 0 & RNA KEMH RNA 4B (RNA-dependent RNA
polymerase) (Kautner et al., 1997 ; Henchal and Putnak, 1990) - j& H4&kiw B M &Y
RE » THAwfaiEA (DEN-1 - DEN-2 » DEN-3 » DEN-4) ; w &l 5 & & 3]
S BB AERFERER T > B€HE 4L XXKRE (cross-reaction) » 1247 &
X 1% # (cross-protection) % 3R, % % 4 (Kautner ef al., 1997; Innis et al., 1989) -

33 ¥

ANEAHBREREZRREL  BRRMRRGEEMELEN T LB R
Bo BRBMBAKERBZIEN  REANEMNERT » BOUEZIHAILE
ETEEHE_TEZMBITRBREOIEEMN ~ EM ~ JEH - REMNERS - &
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#4 2% 3, @ (Kautner et al., 1997; Guble, 1988) » BASHN & P I L&EHT - &
BRBBHEN L ER — T ARARTHLER Fib s X 4 FRIRAAM
EWAREE ARARERS > 6BEEREFAGTLRERERZ ML
AN AR ERRERL EORRL REETFWELRRT
EHEFE FTRAGTR - BERKFHRXTTRAMEE - BREH=_Z
LR CBERIZEENBREFLY  HBHMXTFTRRALR  TEAEZF X
BB EEE > BE— AT EITR AMAEE R EGRE., 1999; F,1995) -

BE R R

ey @:z‘ﬂ%iﬁ& P RBMNERE HENMSE RBAR TR THMEHR
T EBRAEHEE OB ATEMAROREREREY ML T -
2) Hiﬁmfi)“iﬁ&f“iﬁh%i}*@# R AREE ) AN hEBEN
RERORBREREY  HAROABRARENRNE L > SREFEABKR
% i 3B d o AR R P (<100,000/mm?®) & Ao i I S5 (C20%) R & H it
BES ROBEEBFTHEERBERKTE - (FT%F., 1999; Kautner et

al., 1997)

HBREBAE

— 453k X 4590k 0 B T A acetaminophen ° # %4 A /K5 B 43 salicylate
BREFHEMZEY UEREL MRAE - ERPNETEALFTBEIROLE
HABRLBEZEA & FERE oA L(BAE., 1999; Fields and Knipe,
1990) -

B IETE  (DEFRBARELR -QEAABREERAE  AHL
EREA BRI E O BERTRE  c QOUNERLUES > ETRESERHLEEIESR
Mo AHBREETEE ORANBRBHAFHRAER TR > RERNEYE
BB 0 iR AL B G R R BR(fT BLIR, 1999) -

BERMATE
o 3

REFENFRITEFRABERBREE ~ B HPRTHEH S HE 3
A RI@H g R L » 4o 1981-1990 + FF ey i E & 1956-1980 =+ & FFK
44 4% (Halstead 1988) » M i Mk B E#A 1950 FRMERRFEANR AR
& > 12 1980-1990 &4+ 4/ > Sreimdp b R BB R L RATHR » 1980 F4
RKMEBEDSH - K FFEBELE LI RR - HbaRERATIHFHROBIERT
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AEWEHEBFEARGI NI FHELFERLOUENE-_AAE ) F— -
= mAHERBEAEA ERAFUREZAAEINRTELE  RBREER L8848
HoOAHRARB T REWARBLEALRERNBEXIT S5 F —TEU LY
HRpBE BREARACRADHEREEZGOBBEMER - iTH BARBI AR 4
BEREORE TRAE Z 69 L 1474 R (Kautner e al., 1997) -

EMBE

FHWEABSHRAGFFEIER  BEREFHERGHMIAN &
B EBFAOSHEERY  BSEERLEREEELE  MMYA S X
BRERATHREANRE 4 520 2R 31 £395 2 B2 KMAT(3F, 1995) -
128 RE 34 $FoRABLER2ZE > 6BYH 40 SR A RBIRE > ETRAER
#% % DDT #3E L E MmAFse 83 RA M - A2 KRB 70 F4 £ 54 RM%&e I
HBBE AR ERFNAT REFTRRTHARBRARKFFEEIRIY
BEAB TR REE S AR B 0% ERTIRAL 45 —¥ A,
1995; ¥, 1995; %, 1986; # %, 1982) - 6 MAGENRE 76 FAZHA RME
BAEF—ARERFAHETHRTERERF 1,123 2) BRBHLZHESE > FRE
A 135% RE > REHERR > REBGIESE 10,420 & > L Hp) 4,389
Bl HmETHEERDAE —BEERFH EKo, 1989; Ko er al,, 1989; 1T,
1987) - BB 78 £ Z 82 FRRIKRHIE D BLEIBALE - AFLARE 80 £
YHANRBORT — KT BRE 76 FRAZHKBM T A0 LF
OB ERFHLRYE 28D > LF D EEFRME D oE KRB H ERLiu ef al,
1989) » £H AR > AAAHRBEMBERUAGEARELE ) ERE—HBEHE > BRE
ARSI G RAT - 2B RE 83 F& RATEAHBA/MEE  ZBTLEEEAL
AIRARERE=ZAREFFOTIT EOTHAELE —LEERE » HHHEA
LWTHEHREEHERE MR HAMEERRTHRS  LFHIF 11 EHE
A A 40 8 o bk B 2 3R B B R ) (AT BUR, 1995a; ¥, 1995) - RE 84 £ %
ERHBREEEABLEHTR  BEARKRUNERFAR/EASHHER
ZRILIR PIER  2FERLIE 369 ZEEREE P 329 HlAEKLES
RATREARBR 77 #RBARRY—F > MAWAERZRELCHRALRALIMERSF
(A7 Ec ke, 1996) - R 85 £y Bz 6935 BE T » 43R 56 Bl m ) > 36 B4
BB 20 BlAREREF o BB 86 £z 5800 AE T » £ 76 HlELRK
B P ST BIABENBA 19 BARLES - ZRE 87 FREHRFENR
oo 1430 ERLE B H A 11654 BMESHERMBEE ¥ > £31F 110 SIRIBAR
BB 238 HlALmEs > AREBBIEZ KIGH M R L MREF EEIBARK
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BlZ 2% bR KB THHENBERFIRBER SZ Y UBTEE
BBEALMERRITZHELE - BERRTOCHRASBLELBR TR H 60 1B
Ao RER 88 FZE XA L » 7 602 ERLERF A 4947 BEHERBAET > 4
18 BIEIBARBBI R 20 HlALMRF2Z S > TREEHRFCRAEEES
2 F & B P AT ER, 1999) -

X o 2380 ik

. F $#E (MAC-ELISA & HI test)
(—) MAC-ELISA (IgM capture enzyme-liked immunosorbent assay)
83B &R FIRE R FaRi(viremia)k - £F T IgM AR EART
3 60~90 X > ELTHA IgM 2 HR » AR LHIE > A
MAC-ELISA #8) s 3% F IgM &9 % 7k » f§ 3B Mg o9 #)3% & F & % (Innis et
al., 1989; Bundo and Igarashi, 1985) - # #4131 K. B 83 #v 84 £ 4314 78%
B 60% b4 5E 5 5% 5] & IgM B HE-(AFT R, 1996; 19952) 5 ¥f 45 B 4% o 65 P
BF R RERMBERA - KRRE 8083 &R 84 £ =55 EH R
R BE R JEE P B RN RAEATE — RIKK F 31.1~57.1% (34 44.6%)
BRESBEGN  EI3LRARKRED —BETEFIRBRRE  EF
21.8~56.9% (34 32.4%) A IgM 5t » BATH FHA LB EAE =
RIFARFER o {7 MAC-ELISA Z 4378 b #Y# 8k » & 2 B & IgM-biotin-
streptavidin ELISA # R % &, » #] A biotin & streptavidin & f& ¥ 3470 /& -
WERBZNE BT EHANEHREZIHRAS  ERETEHE
83.3% » 45 B M T 3% 95.3%(Kittigul ef al., 1998) » ¥R 4ot » & A MAC-
ELISA R M LFef » LR REGF Kbk R A4 Rossi ef al,
1998)

(=) HI (hemagglutination inhibition) test
HI test & 1% 4t A5 B 3 % # &k %t #9 7 7 (Clerke and Casals, 1958)
HEKED  C2hFEARBRFARE  BEELRK > FHY% BH
MBAEABRNTERLTFZX > BLERSHARKEGOR T 0F
R BREBGAEEBHBIEHRAMRR—REK L KR E 80~84
MBERERBT > —REBGRHEL 72~81% # LB ERKKFA
A A 0 Rk 4 s F RN H 4 flaviviruses (4o ¢ Japanese
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encephalitis and West Nile virus) % & SR f&(cross reactivity)38 & (WHO,
1997) & HRAERERLE - oo RAMBRBENE R A E T w
RAFM » BRATH L8R T ER G HEE -

¥R Bk

R FT ERNE IR A o FRE BN sk
w48 A B $L%A 4 B #k(BHK-21 & LLC-MK,) 2 3 F 4= 5t 4k (C6/36, AP-
61 B TRA-284):z % HRERwEr%EH BUSLRBLEeRHK
# % #| X (Gubler and Kuno, 1997) - % & 286y F A 8% & » BT 3|
ERABRFARFRR » BTRFBEREE > ERARBETNEH
RfRkAR > BERALREE Aol B pir itz bETX
TR AT RR B L & FIR(THIR, 1995b) » BB EHMBE
0 F- #7335 W7 2 2) 45 (Gubler, 1998) -

REERYRBPCR)

R $EREE /B 6 4245 (RT-PCR)R B i 8 Rl% 5 o 895 Af i P
ZHE RARERZGEERES ;AN BTHEESHMES
KR (Lanciottieral., 1992) » R Z B A7 * A % 45| F T4 RT-PCR:EHR » &
R NS1 & NS3 &R E$RLArskst 23] 74 > BA A £ KX RT-PCR(nested
RT-PCR)# R, » & =% PCR K &4 # 40331 & Meiyu ef al., 1997; Brown
1996; Morita et al., 1994) - & A 4R 435 i > #4238 RT-PCR X — 12 G 1
F|FR—4FE M5 F#4 RT-PCR # > & T HF R EWHHFERE aF R
(Harris ef al., 1998; Seah et al., 1995) » ;X PCR # X 48 % B AT R r ik 2
WA Fik o BRERGToHaFHN 2B B2 UAFEERRANMIE
FF o EZ SHHRA > BRABEFHAIGKZREAE > RBLEH
ALFMRRRMTH » AR BERZIBE -

AR REMBRZY &
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(—) RT-PCR/ELISA

PCR A& RT/PCR ##5 » # R At & & 4% 49 E (Chelly ef al., 1988; Saiki
et al., 1985)8.+ 4 £ % - X% WU E skik(8L3F agarose gel / ethidium
bromide & polyacrylamide gel / silver nitrate staining)¥|E &% » 4w F %
A & %’ (Southern-blot / Dot blot hybridization)#| & z %% & (Meiyu et al.,
1997; Brown 1996; Morita et al., 1994; Erlich et al., 1991; Henchal et al.,
1991; Wang et al., 1989; Chelly et al., 1988; Saiki ef al., 1985) » & F Ri&
HZ B (sensitivity)# % 0 BEA X EXRR  ERRE2ATHRTE
0 Bho LEA KRB EERRARE AEREZIRBERY - 4F
#I A 8 % %% % # & (Immunoassay, EIA) - 864 B2 X 845 » &3
695 & B IEM ST AR E 0 F1ETR S PCR EHE ~ 45 & M (specificity)
B HEMI 0 BT 47 & & 4 # (quantitative analysis) - K44 & % € &
(microtiter plate) & i (coating) ¥y B Z £ E » x5 A% KHE :

¥ — KM : Streptavidin ZH 2 HFHZH (FRE1AH2)

1. 4% streptavidin EH WL E & & #(microtiter plate) L& #8755 » H+ —
3] -F (primer) X biotin AR #H 5'3% 0 # 4T PCR #(E 1-1): #1 A
streptavidin ¥ biotin & & X 4 » % PCR EMEANRAAEH
streptavidin 2 96 FL#E#H 4 > & PCR ZHBENFLHT (B
1-2) > H& B R E# 42 PCR & 4 sl tE % M (alkaline denature)

(@ 1-3) > #x Dig(digoxigenin)4% #8248 é+(probe) # /73 X R (B
1-4) » % L 4£ 4> alkaline phosphatase (AP)Z 3 Dig 188 » BFTE &K
J& » 33k AR OD & (8 1-5) (Fujise et al., 1995) c 4o sb TR & EHLE B
HEM EFEFT-RPCRETHARAEREEREX PCR AR ZBME
78 (Hockett et al., 1995; Lear et al., 1995; Ossewaarde et al., 1994; He
et al., 1993) -

2. % Streptavidin & #HK#4% F 7% & # (microtiter plate)#% 4447 » &£ PCR i&
£+ E P —3] F(primer) XX biotin AZMEHN 5'3% 0 B — BRI F
B R ¥E % H 45 B A 3] F(type-specific primer) * BE# # 4T PCR 8 » Ao
A Dig-11-dUTP » 4& PCR £ 49 & #4% 3 Dig(® 2-1) » #/ A streptavidin
$2 biotin &4 4 M > & PCR ZHEANTRALEM streptavidin 2 96
AMEHEHE % PCR AMEFNHERT (B 2-2) Kuksd
alkaline phosphatase (AP)Z 4% Dig 148 » #4722 &R E » £ 3% H OD
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(B 2-3)° 4ot TR & EHE B B 8T H# 3] 5% F 2 o7& 2 (Chow et
al., 1997; Lear et al., 1995; Chang et al., 1994) -

B AN DNA #H42ZHEIEBEE ($RHE3)

A% B % 7% & 45 & AR &t (type-specific probe) EH 74 & 7 £ (B 3-

1) » A biotin 4 # . 5] F & 4T PCR » & #y4& & # % M (boiling denature)i%

(B 3-2) WwAFLEHFMSIMERTREY ML 2 PCR AT

#RXRE (B 3-3) 4 A4 alkaline phosphatase (AP)Z streptavidin 4%

% BITEERE > E3KE OD A (E 3-4) (Bazzichi et al., 1998; Sudiro et

al., 1998; Kawai et al., 1994; Vliet et al., 1993) - Jt & 2 3] F:E B biotin 42
L A biotin 2 & K X F & H & Dig & (Yang et al., 1993) »

B EEARREE/ROTEAMREE ($RE4)

R E#E4 RT-PCR/ELISA # PCR @2 REZ&6RESHEAESN
X * AEHE §1t RT-PCR/ELISA z %42 » ¥ Nunc Bh# 2 NucleoLink
strips B#tH > FRELE ARG EE /R A B 4844 R &k (one tube
solid-phase RT-PCR/ELISA)% 74 ° #% 3] F S’ skt » L T2 £ 4
§4k > BlEMNILR(welDA (B 4-1) 0 #EFH LR A & 47T RT-PCR (B
4-2) » & sk M 88 M (alkaline denature) BB 4% PCR A 448 3 F eid &
kB 2z B8 DNA (B 4-3) #] A biotin 423 2 ¥4+ B £ 2 £ 8% PCR
& W 475 X R K (hybridization) (8 4-4) » swA$:4 alkaline phosphatase
(AP)x streptavidin » #| F streptavidin $ biotin & &2 45 M #4514 » #IT
2R BHARODE (B 4-5) I FHYNE—FLRA F Tk
H F) 8% A% RT-PCR/ELISA Z & 5B4§ % o

RT-PCR/ELISA Z 4 %5

1. £ A RT-PCR/ELISA 2z X4 2L X PCR ABtb# - BRI KRB
BAELEGEMAE » 220 ELISA FH#RATHAITREL » BREBRA
TR R BAGRIEN M (B—HEFHTEA 96 FLRA) > BT HERD
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# =R PCR @42 M &P B R4 » FRILZ I 3f4rey ELISA $ 8T8
MAACE T B > H B RAR A R Z TR

. 48 A one tube solid-phase RT-PCR/ELISA 7 %52 24 RT-PCR/ELISA 48 #
T EBAEAMANBRYAER—FLEF TR > KB F BRI » T3 ik
EREBZFBHIHNTREBEZIBBCHEEAAAEY > ARk 0 #
A one tube solid-phase RT-PCR/ELISA F ik B &t mAi (BEBHWE 2
FERFE) &% 4 RT-PCR/ELISA ¥ X & 4 » 7 L5 H R i &
ZREARRBBABRERT R BRAHG—FF X -

10
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X

(—)RT-PCR #&4F 2 44b

%3% % RT-PCR EHz 4 EMHEE 8 AEAH4 R4 & RT-PCR/ELESA
Fik o BERRAZH ZME 0 AR T & Stk agarose gel electrophoresis /EtBr
Staining & F R K ERKEEN > ERAEBEETIN “HHREFE §
#F # 2L TouchDown PCR ik f: > MEPLHE(66°C) #AT
polymerization R & ARG R B Fx 84 FE— M ZURAEHFEN -
125 % KE A & » ¥i% annealling 8 & 248 cycle TouchDovon -0.5°C % 58°C
Bk o sboh 0 REBEFZ REBE MK 42C RHAZE 53C > E 458 REFH
% 30min » #4a R k4o F !

(1) 53°C 30min (for reverse transcription)
(2) 94°C 4min
58°C 1min
72°C 1min
(3) 94°C 30sec
66°C 30sec } 15 cycles
72°C 30sec TouchDown=-0.5°C/cycle
(4) 94°C 30sec
58°C 30sec } 15 cycles
72°C 30sec
(5) 72°C 10min

& R 4o B <~ N\FF7 > BN A firstrun RT-PCR » [ 55 ~ £ % secondary
PCR &94 % T R Dengue 1 (B -£ » lane 1) ~ Dengue 2 (§ -+ ° lane 6) ~ Dengue
3 (B lane 3) & Dengue 4 (B /\ > lane 8) 245 E M PCR A4 - # At
RT-PCR ##HRTRAEES > ETHRIEIEFEME PCR K ESHAR  #F
2 184274 %5 /& RT-PCR/ELISA Z JF4 EM ¥ &4 -

(=)Streptavidin coated plate based assay Z it4%

(A) Streptavidin Z 4%
Yot L F kAT 0 4§ streptavidin E W H 96 well plate % > BHERK &
FRLG RAREZIBRELH 20% » Fikde T :

11
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B streptavidin ¥ #2 biotin &4 > & UAH E A K 53 % biotin 23| F >

BB AT 3348+ digoxigenin(Dig) » #53% 3] F v AFL R (wel) R 1% »

4 L AP-conjugated anti-Dig antibody # £73# 4 » & 2A p-nitrophenyl
phoshate (pNPP) 2 & > Bk OD,s BRH&fE - AR EBATCERE R
4k 4 > $2 Boehringer Mannhein N3 R Cdhey BB » £
ABE EREERORAFHRELRG T 42— BN 4CIEHRE
RRTE3I BZA -

(B)PCR # ¥ denature $ hybridization

AR F 5 %R denature @2 ¥ NaOH $1 Tween20 ZEERRIE
BERY o sb4h 3 #0R) hybridization 842 » probe &9E E BE AR R F RS
BY o SRRy A BT EARHE OD,s HE » HURHA
W EE -

(=)DNA coated plate based assay X 4%

AR F R KiB % & chemical based coating method & UV-cross linked
method » & 3p4E R pe s F @M% > £3% A UV-cross linked method » 3 LA %
# 35| ¥+ 2 R % 5] F(antisense strand primer) » £& 3’3 A T4Z7~ Dig 44 » #BATH X
2 UESETHLFZBY ) RARRIEL > TN 4CHGE 6 BAZX - EF
EE R+ R streptavidin 3 DNA &84 > AN S RRF SR EEHHRE
BRI EEED PR RAR -

(w9)Dengue Virus 23]

(A) % #F RNA 2z st

AR g F R BHK-21 #a s » YB3 %% » A acid-quanidiun thiocyanate
phenol-chroroform extraction (Lanciotti et al.,1992) K & # % B ¥ % % RNA » #£ 2L
0.1ml % 3£ cuvette B & OD,, BA/E » B 15ml 3 HR IR THF ODy, =0.06 24 >

e H 4 % 1.8ug RNA (0.06 x 30): JREF &1 1.6 x 10" #4875 % RNA »F(1.8 x 10°
+ 660 + 10000 x 6.02 x 10%) -

(B) & & K (sensitivity)¥4F

(Dstreptavidin coating plate based assay
B 10pg RNA #47 107 ¢y 4 | ## (serious dilution) » B f~+ =2%] &K=&
2mE 1~ Bz R 0 224 dengue negative serum (NS) 2 OD A R 3 4% %
cutoff value * B| #°T{5:8] 1 fg 2 RNA #% » 7 EF & % 100 /8% & RNA 4F -

12
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(IDDNA coated plate based assay
4o B+ =~F <A 0 TARR ZHUR B TR #]E (limitation value)# streptavidin
EHERE  EEEERRHZFERARL  AARERS DNA EHER
RBEGEE -

(IID) % LTty 3P15
BAEBRE—HBEF BHTEI W REHAE  EedREMIIIRE
(cross-reactivityn L — 345 » B+ t~FTASHBEATHEF FHRXXRE
Mo BET A4 (probe) Z R EME G EAFEENALIARERNMLHZ
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SHKERE 83 £k BREARLFRATREMRGRIT  LERILE -
FBMEEHEY BRILBERBAAA - HE  SEHE FHEHRRAHL
BFELERESR  UEERN THIUARZERA - Rt R#p—LhFb
8y R E 0 2 L03r4E RT-PCR/ELISA F X 54T -

AHEEZIRRFALLEREFMFZILERBRE R F & (Chow et
al.,1997 ; Ruiz et al.,1995 ; Chang et al.,1994 ; Puri et al.,1994) » {2 B E
Tig Ifg BERIIRBEOBESERGMME ETABEREIRBRIFEE S
INBRE A o Rt B EREEM > HALT:

1 RS EETRBEFHBE  BAHSEREZIHFEMS -

2 RIBE B Fma  BTRR -

3 v EHE 3] F ek 4 X (hybridization) 4 4fF » AR AR E °

4 AR BAZEE  BRERERA  HTRASRE 100 2125
ERAE -
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BE 3O R A B 630 M RAT % (endemic disease) » B MY
BEZRANEE N w#eFEARERFNYEREBALIHKR MEAE
AEibEyr g —F BEATRERARE I FFENRERIAGHRERS -
B —F @Al & B — k& #(heterologous secondary infection) & 4% % 3% fv > ¥
RS 84 HU 8% 3% 98 1E A (antibody dependent enhancement) % 4 # & 3% % > E 4k
HTHRERAEH ARFEORELA - BB DEBEHRERolTHE ZE
FHATHHRA > ELBEIEHHREZHOBAATHRLE  REERETER
BENREHFERFKX -

£ 3 A RT-PCR Rk R B R E S R BN BB HNEZE BN E
RBARGRERERHAER > FRELR  URBIFAFHARER 5K
BERFRBAS  THRER—BHEEERNATE -
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Primer set

D1
D2
TS1
TS2
TS3

TS4

5‘
5‘
59

5’
57

TAT GCT GAA ACG CGA GAG AAA 3
TTG CAC CAA CAGTCA ATG TC 3’
CACCTC AGT AATTCGAGGACAT 3
CGC CAC AAG GGC CATGAACAG ¥
TAA CAT CAT CAT GAG ACAGAGC ¥
CTC TGT TGT CTT AAA CAAGAGA 3

A

# 4TRT-PCR K nested PCRAT4E A 2 5] -+ 48
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ST — — —  + - — —-= 4+
2 — — 4+ — - - 4+ -
TS3 — 4+ = - —- 4+ = -
TS4

9 8 7 6 5 4 3 2 1 M

N

1& A A< B §] F 4832 47 Dengue 1foDengue 2 %
nested PCRR J& » PCR & #% £42.5% agaros gel
Ekig » GUEBr e 2 &% -
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Dengue 4 Dengue 3

DI + + + + + + + +
TSI — — — + — — — +
TS2 — — + — — — + -
TS3 — + — — — + = —
TS4

8 7 6 5 4 3 2 1 M

+

1% A R ] 5] F #8347 Dengue 3FvDengue 4
nested PCR&R f& * PCR & # ££2.5% agaros gel
Eikth >  GUEBrf ez & X -
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D1 + D2 primers
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Dengue 2
Dengue 1
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S 4 3 2 1 M

s\
£ AD1 ~ D23]| F4% » #47Dengue 1~4 2 RT-PCRR_JE °
PCR & #5 £A2.5% agaros gel & 7k1g » & UAEBrit 66, 2 & % -
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