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Dengue Viral Diagnosis
DOHES-TD-1020

X E

M43 © A% 5 F(dengue virus), R4k EY R & B2 44 R E(RT-PCR), L%
£ & /% (colorimetric method), #Z 7% & & (microtiter plate), %
K #% k7 (hybridization), % #f(diagnosis)

BERERRTEREH WERBBRZIARRE  THAGKEFA » X 20T
NHRTBREATHE  SUTBEERZIITHRE ni#eFHGARERELY
HRALR EAATANE  ERF B LEBEREH WAL RS RBH
B MARITARERAB RS2 ELRE -

FUE 2 8BS AL RT-PCR ZATRE  ERIRE RS RESHTA
ZmAE - HA 96 LM EHELR ROLEEZEERBERFHEUEFSH
(type-specific probe)sk & 3% #i(hybridization){i# PCR 24y i B B E M4 R
M (specificity) 5 m#] B 88 % £& % % K E 3 (ELISA reader)ig B 96 AL FH € &
REZAALEERAME  AHNREG L BRI BHE - Z6F EEM
A A4 PCRELISA 2422y RBRAANAKREAZTHRBS  HEEXE
(quantitation)Zh #& » RASREELZRNBREERERR FZ MBI -

XK EA A TouchDown PCR Fi:# % RI-PCR gz B Mg
B B AL B B(66°C) 4T polymerization RJE » MR SR A T2 4 &~
Mo RRRAEMH RS EARMEA T > H§ annealling & E & cycle
TouchDovon —0.5°C % 58°C Ak o sbib » RBFZREBEF# 42°C #HZE
53°C » $4EHE KA ZE 30min o b 1L streptavidin % DNA %42 96 L%
EMEH  RAME T EkRESRFHE LR S (type-specific probe)ik X #
o AREFEENTHABREMES Ifg ETHBRIXKAE  URSHEML-F
b EEKETFHEL

(DFF G 8k ~ 240 - B -~ F0%F > EHEAAR
QBHRIEXERYE > LEZFILay ke -

SHMEHRERFZRTER RERCEFGETAEER R —
HUER—EE BRIATEZLSH 2 UHEBEAZBZIABATE  KAN
T2 ﬁﬁ%%mﬁé%%@ AE ARk R TREBZEMTRTER
SR E B EE A o gbsh 0 BRI E R - AURMRE - ST
TR ol i@ﬁ-%?y\ﬁ BALMAREL HAMEEREERE  FUNEERA
# RT-PCR 8Bl 2 B -
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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 (DOH89-TD-1020)
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) and
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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AEAXIBEAMNATRAEATRE  Ba 2 ERBEB_THALAERE
BRF BEA—TEULHREAEGEL - 4 EAN TSR ER AR
WAT A R AR R ey aR do 1922 R 1944 EN SR E 0 198]
EFRDMHEE 9 ENHEE - MEHZ S RN B RN H4KT AR
BINBARBINS AR EREHE ERR MBS B A R LILANE - 3
CEFAZE REH B BERMTHAREESE o Bt RBELE
ERRUBSART R I ASFHRENE MERRTEEN A EIER
RAERREPEN R 22§88 -

mEZRN
BERABEBNFEHH# (Naviviidae) 2 % 4 % 5 B  (flavivirus)
(Westaway et al., 1985) - s B £ 2k F A — HE 4 50 nm Z MR > U
10 nm B2 ps B 5h £ (envelope) B4 E —+ it eh & & H Jh4& (capsid) » W4
— B gr £ 5 RNA (positive single-strand RNA) (Kautner et al., 1997; Henchal and
Putnak, 1990) - &% %% RNA &M% B FE (open reading frame) ™ A 48 343F
(translate) & #) 3000 /@A A&k > ¥ — 2 5 & 545 (precursor polyprotein) » #&h
AMAHR BIFAFEOBEoRs)HEALE-FE BBEOHN N -
£ F &4 nucleocapsid protein (C) © membrane-associated protein » prM (M) &
envelope protein (E) = # (Rice ef al., 1986) ; JE&#H M E G C % » €45 NSI »
NS2A ~ NS2B ~ NS3 « NS4A - NS4B « NS5 448 » £ ¢ NS3 &% 45 & & (viral
protease) - NS4A « 4B shgt ko £ » BA B~ T4 A 3 B F(cofactor) » A
A% Bh RNA 3 %048 48 (RNA replication complex)2 754 ' NSS A% EmEF
REMESH%EEYE A RNA &K#EM RNA ¥ 4 8% (RNA-dependent RNA
polymerase) (Kautner ef al., 1997 ; Henchal and Putnak, 1990) » 5% &KL /& 48 &
Bl T AmAEmiEA (DEN-1 -~ DEN-2 - DEN-3 - DEN-4) ; m #1558 35| 4
B AR e HH 4 X XRE (crossreaction) » 1247 & & X 4% 3%
{cross-protection)Z 38, % % 4 (Kautner et al., 1997; Innis et al., 1989) -

g

ANEBAEEEZRARL  BRABRAGERRILHRLERN BT A
o BB ARERTRZEN  BANEMNERT  RAUEZSHRLES
+EEHB - EZMAABREEEN Y A IBM - RIEHERT S ZHF
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s & (Kautner ef al., 1997; Guble, 1988) r 345 oM P S ELT - 8w
HBHENEBER —TLoRUATHLER T sz 2 R BMHL 0 A4
BB ARTEREMS 6B LTERARHGHFLRER BB 2 26 4bi A48
Mo REREH S ERE EOA R REATFOELRRATLAE T
B 3 TRANTH - BEREFORTTIMEE  BRPH_Z LR 2%
ABRENEF LN LB TFTIRBEALE  TE@AZT RS &
K43 TH TR ARMERBEFASF, 1999 £,1995) -

e AR K

() R8s RENHRK HEEIHR BREBEAR ¥B FHEMGE
B ERRTEERE HRAREMA AR ENE ALY HGETF

(2 HAeEEERARBERKLERH  LBEBAREE  dNATBEMR
RBRORBERY  HARKLCBERREGN b #REFLEHBRKE
% BB R & D (<100,000/mm’) & &R R (C20%) R M A F & bk
BAER RORZEHNTHEBEARERKLE - ((T%., 1999; Kautner e/
al., 1997)

ERERY

— IR X ¥k v iBM: A acetaminophen » 8 %4 F kA5 B5 48 salicylate
AEFEMZEY  UEBT R PRIDE - SERBUEENL U ERALE
HABRLAZZEA &TERT ORRBL(ME., 1999; Fields and Knipe,
1990) -

A I D (DHFRAFTRELAR - (QBITHRENEFREHEE U E
AR EARIE  BAERTRE QUM RMES  AERETHALETER
Mo RHBEESHTEE QR ANRENRABHEERR TR  RERWEYE
H B AFm AL B 5 T REE(ATELIR, 1999) -

BEBRBTE
i i

BREREWHITEFRRNBERRER  BAHEFRTHEASHE 0F
KRG pudy B & o 5lde 1981-1990 + 4 R &% 4 2 & 1956-1980 —+ A F R &9
#&(Halstead 1988) - @t fu bt B E#4 1950 FRMBARBEAN RO BHE 2
1980-1990 &84 £ 1) » ¥t e A BB R 247 R 0 1980 R REEME
T — K EFE LTI R R e EERBATHA SR T £ 56 [
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WRAo BB ENE i FELFVELIAAYE_NEE £ — = - mAHHF
HERL  $RAREZHAENTATEL - RBE R a8 st 2 HRER
B+ RAAERBLALERIRFIT BFA - TERLANMBHBA  £2
RORADERRELH IR BLRE TR AR A S EE 508K
B EE o #1854 F 8 (Kautner et al., 1997) »

SHNE
ERMELEBEHRAHFIFEIER RERF HERGBAIN A AY
HBBH A GBS ELEEBL L RREEL & WY S REE
BORATHREBANRBA 4+ 20 £ R 31 FHH L &2 XiR4T (35, 1995) < 42
ARBEM F_RABERZY  SHRAF 0 ELEHGRS  ETHRAKRILF
DDT # R E & B ffse s A M A3 RE 70 £ 25 R %oy Aok
FoARERFNMUT CRERETRBABR ORI EFE A Ao BN
FPREMAD S B LM 0NHERTBRLE 898 — ¥ A(F,1995; #,
1995; %, 1986, #%,1982) - S M AENRH 76 R A SHERREHFLE T
BEREAZTHRTERE RS 1,123 2) REHLZHE  RBEFH 135%
RE BEBREBEXR  REBHEFE 10420 % - 5T 515 4,380 5] > mEN I
B2 OE -~ AEEEES E(Ko, 1989; Ko ef al., 1989; +7E %, 1987) - B 78
2 2 FHBAHEDBESUEIBART RALARR 80 5% &30/ AH M
A MmE - BRET6 FRMEHRBN Y BRAOHELFHAEERENY
SEEE] A Y BOEE AN E Km0 R (Liver al, 1989) « HAEAR
FATREMARUSZEAREAT  BNE— K2 BREKRAYSGRIT 24
RE 83 Fa  MABAHBAMEY JFETLALEEALALABRERE =
AREREHRT ERTRHFE—VRERS GHEALTLEHARELESR
— A REALCHRE  LELNH 1 SHFO R A Aoty
¥ BT 6k (T ELRE, 1995a; 3%, 1995)  RE 84 FaE ey m R # £ MBI
EES ) BARBAMBMERAGRHISHHES  BRIHATHES &
ERTH 369 LEERF B E 9 M ARLREG  RTREABRE T £
BAM—F > MAWMMALEESTERALIMBRHGTHARE, 1996) - BB 85 &
WE 2 6935 BE ¥ 2 4R 56 GlaE R A 36 B AL B A 20 HI B R LB -
BB 86 £z 5800 @& d - A 76 B R 0 B P ST Bl AW IEA 19
FAALEE - ERB 8T FREAAF IR E > » 1430 B LB HR 11654
BESEMNMBE Y L5148 10 BB ABAR 2B HEALEE R A ZBH
Bz K EARAIHREERIMARMZ B2 % MR KBTHHENE
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PRELZRBAS G2 UETEEEB LRI AT 84E  BEHE

TCRATHEREERAHIA BRI RE S EZ XAk - 602 EHRE

ﬁﬂ&@ﬂ@iﬁ'ﬂﬁ?*’&ﬁﬁﬂ%%%Aﬁﬂ&%ﬂ$iﬁ%ﬁ&
5 TREERAGOCARAEHEF L F 204 MIBETEIE, 1999) -

XREDW &%

% B4 E (MAC-ELISA & HI test)
(—) MAC-ELISA (IgM capture enzyme-liked immunosorbent assay)
8385k FIRE R F ai(viremia)ik > e F ¥ M B A A KT
#4F 60~90 R » BTHA IgM 288 SEEMEA LeHIE - #A
MAC-ELISA #l s & [gM 89K ik » f E Mk ey 1k 2 F & £ (Innis ef
al., 1989; Bundo and Igarashi, 1985)- #§ ¢t.3t » R B 83 %= 84 £ 5% H 78%
B 60%e4 55 & %50 A [gM G4 (JT3KI%, 1996; 1995a) ; 2R B 4% 2 85 A
BF RBHRERMBEGR - RRE 8083 & 84 FZF T
TOBEE BB P B RN R BT E RIS F 31.1~57.1% (34 44.6%)
AREsEGHE CESRERBEY BRI EFIRBRRE LR
21.8~56.9% (35 32.4%)5 gM Bt » BATH FH U LAGREAE =
kB EE o #» MACELISA Z L esrsh» 5 R
IgM-biotin-streptavidin ELISA #&x#]% & » #] A biotin & streptavidin K f&
BENB-FLBREZRE  BEFIEHNANEHA LIRS THE
F ik 83.3% 45 BT 95.3%(Kittigul ef al., 1998) » % HKdo ik » 455
MAC-ELISA #& 3 & s F 85 > o0 B L4 5 X bz 8 R B £ (Rossief
al., 1998) -

(=) HI (hemagglutination inhibition) test
HI test & 1% 4 B 5 B 3 9% F & 3 &9 F & (Clerke and Casals, 1958)
HAMNE  fehiEABBRARE  AEELRY > FHYH AR
FEAABRTELTF2 R B AREMEHA R WA R A& i
Wil BFEGREARABLHRARE REE ) KRE 80~84 5
BB FRBET RO E S T2~81% - F 3 EE ERKRA
f & ER S Rz i b FH R E N R4 flaviviruses (4o ° Japanese
encephalitis and West Nile virus) & 3 X & fE(cross reactivity)3R & ( WHO,
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1997) ¥R BIERERBE - ssh REMBBANEELE TR
F b BBATR LB D FTH A -

FETERREE

RERBOTERASHY A AN LT R ERBEEN WA
T 4% A of 5L 4R fm e 4k (BHK-21 B LLC-MKy) % 5L F %= A& #k (C6/36,
AP-61 B TRA-284)i% % » BB BB HEYEH AU BEER
#45% & #] £ (Gubler and Kuno, 1997) - % F 588 F 2888 & > BT H|
ERABREGREDS  BTRFRFHRER 2R ABBATHIEHR
R  UERUEREE BB 2wtk ELE 7 K
FRBITE RS A EIFGTHIR, 1995) X EBRATHHEK
#8329 35 87 2 2 5k (Gubler, 1998) »

54 Erdd 44 R B (PCR)

BA R 355 B /R A8 48 85 (RT-PCR)R B SE 18 0% & 278 A o if F
Z@mE o RAMNERZGEERA S SMARE - B THEED M ER
& (Lanciotti et al., 1992) » R Z B a7 » A % 43| F T4 RT-PCREA + 4
& NS1 & NS3 ¥ R RS urmriit 23 F4 0 B4 A £ X RT-PCR({nested
RT-PCRYF &, » 48 &k PCR X B4 % Ao % 3L & (Meiyu e al., 1997, Brown
1996; Morita et al., 1994) » &4 3R & 45 1 » 1£4:8 RT-PCR st — 4 93]
F R4 B4 5| T84T RT-PCR #4057 & 2L & 84 $[3% & F] fo 7% B (Harris
et al., 1998; Seah ef al,, 1995) » 14 PCR # X443 & B 37 Sk 2488 5
%o BARS T HaF UGN - EAULFTEERAANNERF 0
EZEMPHRA BRABETHRIRIBMAEAT  REBEEATLHR
MPIBmE R BARAERZRE -

FAREMBRZT &

(—) RT-PCR/ELISA
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PCR & RT/PCR Hily > # A4 & %45 4 (Chelly et al., 1988; Saiki
et al, 1985)&+ & & « K%M EKRE(LIE agarose gel / ethidium
bromide & polyacrylamide gel / silver nitrate staining) #| & ¢ £ » 4% (& F
£ % 72 (Southern-blot / Dot blot hybridization) #] & z_#8 4 (Meiyu et al.,
1997, Brown 1996; Morita et al., 1994; Erlich er al., 1991; Henchal et al.,
1991; Wang et al., 1989; Chelly er al., 1988; Saiki et al., 1985) » & H Bk
Z WAL H (sensitivity)ia & EEF X EHR 2R Hhidm ST
Bl ARG EERRHEE  ARRAEZHRBERY - BRSFHA
B ¥ %74 7 47 7 (Immunoassay, E1A) » 82082 SH# > AN ARE
B IERH M MR E > R T & PCR UK - 45 £ M (specificity) & F 18
M oh > BV 47 & & 4 #f (quantitative analysis) o 4K 4% 8 7% & % (microtiter
plate) £ (coating)h = £ & > B2 A FHKHE

$— K%’ Streptavidin ZH X R FH LR (LBE 1 AH2)

1. 4§ streptavidin F4E 754 F 8 £ 4 (microtiter plate) L4 #E 45 - £ F — 3]
F(primer) £A biotin £ 5’38 i 47 PCR 4£(8 1-1)' #{ A streptavidin
$1 biotin &4 2454 » # PCR 24 E ATA A E 4 streptavidin 2 96 7L
WMEHAYE R PCR AMBENHIEY (B 1-2) HEZNNE
B E Bz PCR A& 47 plitE 8 M (alkaline denature) (B 1-3 ) 4L
Dig(digoxigenin)4& 3 Z £ #(probe) T X A B(E 1-4) > F &4
alkaline phosphatase (AP)Z 41 Dig #1238 > #4722 &R E > £ OD
15(8 1-5) (Fujise er al., 1995) - 4w st TR S T &L E S35 £ (£ 4T
— 2k PCR BP {8818 % ot & X, PCR 18 Bl 2 #2484 & 3 42 (Hockett ef al,
1995; Lear et al., 1995; Ossewaarde et al., 1994; He et al., 1993) =

2. #% Streptavidin ZHF 4 & # £ & (microtiter plate)#if47 * £ PCR B
2% 0 EF — 3] F(primer)3d biotin B WH 5% 0 B — BRI T A
3% 5 £45 B 3) F(type-specific primer) » A##47 PCR BF > fon
Dig-11-dUTP + £ PCR 2 4 & 442 3% Dig(8l 2-1) > #1 A streptavidin £
biotin &4z 4544 » 4§ PCR &40 B AFA A B 16 sreptavidin Z 96 FLAL
A PCR ABENHERY (B 2-2)  Huadks alkaline
phosphatase (AP)24% Dig i @ 8T 2 &R/ » £ 3%H OD 4 (&
2-3)e 4ot T3 H FEE B AT H A5 F 2 o F A (Chow et al., 1997;
Lear ef al., 1995; Chang et al., 1994} -
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B oA DNA BHAZBEFRZR (£2RE3)

# B Fm & 4% E AR 4 (type-specific probe) % 14 7 44 & 3% & 42 (B
3-1) » KA biotin #2382 3] Fi&47 PCR * £ 4h48 4 %% % (boiling denature)
BB 3-2) wAFREH R M I H B AP ML 2 PCR & 43847
X RAE (B 3-3) &4 alkaline phosphatase (AP)Z streptavidin 47
g ZeRE 0 LER OD A(E 3-4) (Bazzichi ef al., 1998; Sudiro et
al., 1998; Kawai er al., 1994; Vliet et al., 1993) - gbik 2 3] Fi% B biotin &
W2 B biotin 2 & A &2 F40/% 8 Dig % (Yang er al., 1993) ¢

(=) BYEHARBSE/EOMRBYEREE (£8E4)

AR R4 RT-PCR/ELISA ## PCR BRAZERESTMHMAEENS
A RAEHZ 516 RT-PCR/ELISA Z %42 » £ Nunc £ h# 2 NucleoLink
strips A#t# > BREF BAARBHEE /K48 4241 K& & (one fube
solid-phase RT-PCR/ELISA)F ik - #4 3] F S aishit - A ufLE 2 4
gré B FLA(wel)M (B 4-1) 8 F77LR M 47 RT-PCR (E
4-2) v & cAgite % M (alkaline denature)# Bi4% PCR A 4 433t 5 ip £
KB XX E DNA(E 4-3) # /A biotin 22 F 480 B £ 2 2%k PCR
B 3947 % 7 & (hybridization) (B 4-4) > fwAdE4 alkaline phosphatase
(AP)Z streptavidin » #] B} streptavidin 2 biotin £ & Z 3 M 4415 > #4T
ZoRE LHEMODE (B 4-5) 2HGFHGNF —LEAF TR
B F 824 RT-PCR/ELISA Z &35 %

RT-PCR/ELISA Z & %

I. & B RT-PCR/ELISA = 7 X #1154 £ X PCR A8tbds - s AR & T @4
PR RiigE - {208 ELISA 3 BRAKERFT Nk BRTWATTR
PR aE BOE K (B MEHERE 9% LR BTRRD B =
& PCR 842 # B85 B AR 4 thsbZ sh o 3045 &4 ELISA & 85 7T 48 B L
¥ e AENERIRRIEIEEZ @M -
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|

l

) 2. 4£ K one tube solid-phase RT-PCR/ELISA # ;4 8 £ 4. RT-PCR/ELISA #g %
T BARAMAEMNBREGER—ILATREAR  SHEAGE » TH ik
HEREBZFEMEHNTREEZEMICETHFAEB » ARk &

[ A one tube solid-phase RT-PCR/ELISA F ki B F A A (M E 213
AA&@m) £ % S RT-PCRELISA H X 4 » #H g s isgis

! R RRRBEERAT G BEAMGY—FFE -

|

|

10
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.
G

(—)RT-PCR ## 2 &4t

AHRHRT-PCR M2 @A § U8 R 5 & RT-PCR/ELESA
ik WBRRAZF FME 0 AR E H &L agarose gel electrophoresis /EtBr
Staining & F RREREBE - L 2HLBEGFN HBHRFE ¢
8% 3% 2 TouchDown PCR ik » FFBP s sl FR(66°C) #4T
polymerization K& AR GRABI F2E86E5 - BB ER
18 2 kAR £ &  #44% annealling 53 & 51 % cycle TouchDovon —0.5C % 58°C
Bk o sbdh RBEZRBREENK LT BAZ53C > BEER EEME
30min » ¥t R B4 T

(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

& 4o B 55~B BT 0 B A firstrun RT-PCR > Bl 75 ~ + 4 secondary
PCR #49% % ' T & Dengue 1 (B + > lane 1) ~Dengue 2 (B + » lane 6) ~ Dengue
3 (B > lane 3) A& Dengue 4 (B  lane 8) =45 E M PCR A48 - #]/H ik
RT-PCR 144 TR A A 2ob » BTHEMAI4HEM PCR K RAOH KR BF
HIERAEE B RT-PCR/ELISA zZ k35 B M F 244 -

(=)Streptavidin coated plate based assay % 3%4/&

(A) Streptavidin z &4
kot A4 52 ik AL 0 A§ streptavidin W 4 96 well plate 18 > AR =%
PR AR EZ MR EH20%  FiEp T

11




Dengue Viral Diagnosis
DOHBZ9-TD-1020

& streptavidin <] $% biotin &4 - HLUAH L4 A 538 4 biotin 23] F »
A BATH 37 38A%+ digoxigenin(Dig) + 4§35 3| F Ao AFLE(well) R fE 4% -
# X AP-conjugated anti-Dig antibody #4734 4 » B X p-nitrophenyl
phoshate (pNPP) 2 & B ODys BRAM - AA X T E O LB R 648
34 + B2 Boehringer Mannhein 23] % & €. 8 8 £ 4888 B A3
& EREHRAHIFABG Tz~ B9 4°C2bET R
TEIBZAR -

(BYPCR # #z denature $# hybridization

FHR E 5% 33 denature 842 ¥ NaOH £ Tween-20 z iE B LR AW
fel o #t4b - 3 #38] hybridization 42 » probe ¢y A E B E B R AT L F -
R bR A R LB T A4 R 58 ODuos I HURARRKRE
BAE -

(=)DNA coated plate based assay 2 34

AR ER KB %4 chemical based coating method & UV-cross linked
method » 42 3F4E5 L se B H 1@ 444 » 23 B UV-cross linked method » 3t 8A3% &4
5l F 2 R #£ 3| F(antisense strand primer) » £ I3 ATIET Digik - BITHET R
& UBRRETRLFZEY RABBRE  IN4CHGOMEAZA - HFEE
#y % v AR streptavidin =X, DNA 8784 PR B BFEH S HBREBEE TR
N Ak E R LR AAR o

(¥)Dengue Virus Z 4 A

(A) % 3% RNA Z 1k

LA E Rk BHK-21 fmph o kR éa e 4% » 24 acid-quanidiun thiocyanate
phenol-chroroform extraction (Lanciotti et al,1992) kK F &£ 52 % % RNA » 3 4
0.1ml & 3% cuvette 8% ODygo R 48 B 15ml 32 %% T 48 ODygo=0.06 £ 4 » 35
%42 1.8ug RNA (0.06 x 30) » REFA% 1.6x 10" 41855 & RNA »F(1.8x 107
+ 660 + 10000 x 6.02 x 107) -

(B) # & & (sensitivity)3# 4

(I)streptavidin coating plate based assay
B 10pg RNA 47 107 & % 71 ##F (serious dilution) @ A~+ =Rl & F &%
5% # 1~4 1 2 g F - 35 £l dengue negative serum (NS) 2 OD {& % 24 3 4% 4 cutoft
value » B4 °T(AR 1 fg Z RNA 4K » TEp# 4 100 8% & RNA 45-F -

12
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{(IDDNA coated plate based assay
Yo ]+ Z~F A o TAR SR B R4 (limitation value)#2 streptavidin
FHERE - EEFEEHZFEMEARL AL T4 DNA BHEHR A
AR gEHE o

()% X T #8534
BABME—AET T g B HEEE  Culs SNt LRE
(cross-reactivityn F it — 34 > B+ £~+ AN NBEFREF EH X LA
o BT &R (probe) X HEME S  REFEENRAHETHENH 2
BRIF > R —WRAHREATAB AR E LSRR

13
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%
>

ERMAE 83 Fhe BERLFRAEEMGAT BEA ILE
FBMEEGEY - BBERBEA BR - 3 FHE - 53 EHE A HL
AT ETYMEER > UTERN RANRZGE R - A2 RE— iy s
B 0 B L3R4S RT-PCR/ELISA FiEZ T470% «

ARREIARRAERTREMF 2L R B E R 6 (Chow et
al.,1997 ; Ruiz et al.,1995 ; Chang et al.,1994 ; Puri et al.,1994) » {Ad& 2 FHAE
T g BEELXREMPBEHERWYMME > B TARERRRRIFEE §
DAL Aok BMEREEH  WHL T

- BRERETREFNAHF BN EBRE2EEMR -
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B, biotin
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TS, type-specific primer/probe
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Primer set
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TS1
TS2
TS3

TS4

5
5
5
5
5
5

TAT GCT GAA ACG CGA GAG AAA 3’
TTG CAC CAA CAG TCA ATG TC 3’
CAC CTC AGT AAT TCG AGG ACA T 3’
CGC CAC AAG GGC CAT GAA CAG 3’
TAA CAT CAT CAT GAG ACA GAG C 3’
CTC TGT TGT CTT AAA CAA GAG A 3’

Bl 2

#ATRT-PCR Bnested PCRAFE B 23] F41
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Dengue 2 Dengue 1

DI + + 4+ 4+ + + +
™l - - =+ - - - 4+
2 — - 4+ - - - 4+ -
TS3 — + — — — 4+ - =

9 8 7 6 5§54 3 2 1 M
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1 B 7R B} 3] F 4812 47Dengue 150 Dengue 2 =
nested PCRR & > PCR & #7£22.5% agaros gel
Tokth 0 HABBr & 2 &R o
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D1 + D2 primers
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D1 + D2 primers
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Dengue viral RNA amount (fg)

» H,0O & negative

H2EHE - RFRNA Ufg BER
control * NS AR X R 5B Mo FHE -

#. ¢ ¥A streptavidin coated plate based assay 4R % — R Z 55
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B+ & - A A streptavidin FHE) 6 FUHTH > AEEHEAR
4+(Dengue viral type specific probe i B A R E R FZ X
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TS1~4, type specific 1~4, respectively ; Di1~4, Dengue 1~4,
respectively
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TS1~4, type specific 1~4, respectively ; D1~4, Dengue 1~4
respectively
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