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[HE] B BIBEI1-4RFFNZSETHR-REEE RN (RT-PCR) e # & 1 K 2
FEE. Bk BREEE 14 BAREFEBRRFIIRITEE RT-PCR3IY , HREREGEBEFIIREEN
ERIEHASRE BB PCR RE&G#THA VAR TFERENNENRE RTEZERLR
B3 E, RIEKFRE. FEXF 2003 F 30 4R SEAVE B8 & MEHRA#T TRN, Bt BRCE
MEFERIETEARESE, 28 RELEPCRIIYUNBE1~4 RBEHTY I, 2 5HE 295,
237.118.347 bp B, ST A MENRERRTH Z B AR EDITRFRET AT, 5]
VMR ERERRWASIPZEAASEAEL FH T EABMEEL R, 30 HELEE MIREL RT-
PCR #™# PHME S H83.3% (25/30) , HEBRFF 55 E | BB RHEEKRU X P E 1997.1999 £ W4T
¥ GD14/97.GD05/99 Rl 481H 97% .97% .98% ., &5t LRIFH, BT L E PCR H L6k
BREMBUANLEETEF 14 AR ANEERBORUEAMBET —HHIELHTHTE.
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Development of multiplex reverse translation-polymerase chain reaction methods for detection of dengue
virus type 1-4 and its application in clinical use =~ REN Rui-wen, FANG Mei-yu, LIU Jian-wei,
WANG Jun-jun, HAO Li, CHENG Gang-feng, HONG Wen-yan, TIAN Xiao-dong. The Military
Medical Institute of Guangzhou Military District , Guangzhou 510507, China

[ Abstract] Objective To develop multiplex reverse translation-polymerase chain reaction(RT-PCR)
method for detection of dengue virus type 1-4. Methods Based on the genomes sequence analysis of dengue
virus type 1-4, four-pair of primers were designed. The specificity of the primers was primarily tested by
searching the GenBank DNA sequence database. The optimal reaction conditions of the multiplex RT-PCR
were then established. The specificity of RT-PCR was tested using the homologous yellow fever virus and
Japanese encephalitis virus. 30 serum samples of dengue virus from suspected sufferers in the prevalence of
dengue virus in 2003 were detected using the methods we developed. Results Positive segments about
295,237,118, 347 bp could be seen in the multiplex RT-PCR production of dengue virus type 1-4,
respectively. There were no positive segments in the RT-PCR productions of Japanese encephalitis virus and
yellox’zv fever virus. 25 of the 30 serum samples showed dengue virus type 1 positive results, while the
sequencing results suggesting the amplification sequence having a high homology with dengue virus type 1
strain Cambodia, GD14/97 and GDO05/99 (97% ,97% ,98% , respective). Conclusion = The method of
multiplex RT-PCR we established could be used for early detection and identification of dengue virus type
1-4.
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B H# 5 # (dengue virus, DV) B —FF At R  MEFRMBURHE . EKER . RITEEYAHERA, R
ERFRRREE, TERERA(DF) FREMmM#A EHUDVIME 2B, MERELEZFMARE,
(DHF) M1 B #5545 A1 (DSS) , i DHF M1 DSS 3t XAMZFF AR A R 3HZE £ K, DF B2 HHRE
TEE,CEAEARNERE., BIEDVHEEN  BREFY FIES SR DV BRI F B
RE,THESH 4 ER(DV 1~4 8),440 DFHBB BITSEHAAREER L,
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DV 2 B (NGC #)"' .DV 3 & (H87 # )™ .DV 4 &
(H241 %)™ AT 4 2 B 4 % 8 (Pl k)™ &
PRBEERSEZEK D7, W H A LB BERER.
SHRALRWE T MEREEEEHEFTLE Y
Fuly, 80 C6/36 M B A EERBRE. MFHRER
B 2003 MM DV B&, T HTTEAARE
Bti# ., Taq DNA R A B§.INTPs. & T Bz %
DL2000 ¥ B X 3% TaKaRa 2 & , H At & A H 39 K
B =4,

2.5%) . Fl Primer 34,5 DV 1~4 Bl H R
SEWRFH, A Primer KERITEEEHZRE
B8 B (RT-PCR) 519, R REREEF K
EWENFRIFHSE R, 519 H K% TaKaRa AH]
BB, 5IETIRE 1,

%1 DV1~4HELERT-PCRIYFIIRMNE

s IR G Tane
DV 1-P1 3782 GAGTCTAGTGGCATCTG 294
DV 1-P2 4076 CATGGTTAGTGGTTTG
DV 2-P1 3775 GAATTGATGATGACTACC 236
DV 2-P2 4011 GGAAACGGACACCACT
DV 3-P1 3747 TGAGGAAACTGACATC 116
DV 3-P2 3863 TGAGCCCCAAAGCAA
DV 4-P1 3756 AGGAAACTCACTTCAAG 346
DV 4-P2 4102 AGGTACACTGGCAGAG

3.RNAH&:DV 1~4 B HITHEZRE LK
HHRE RIER 107 B Co/36 41,28~
33CHEFF, YA MR A B H 7B, BL300 plii W
B Bk vk R BUR B RNA

4.RT-PCR J7 ¥ K %484k :DV 1-P1.DV 2-
P1.DV 3-P1.DV 4-P1 &4 (12.5 pmol/L each)
#H& F¥ESSI% DV P1,DV 1-P2.DV 2-P2.DV
3-P2.DV 4.P2 HBIE A (12.5 pmol/L each) H & T
JWRAESI® DV P2, TW5I% DV P2 IERT
BT R BUE R R Y5 pETTEZE PCR Y
B R R KR :10 X PCR ZEk2.5 ul, 514 DV
P1 .DV P2 %1 pul ANTP 200 pmol/L.Taq DNA ¥
481 U,Mg*" i%1.0.1.5.2.0.2.5.3.0.3.5 nmol/
Le M EHTHRA HMKEREBR2 plo &
PE9600 PCR ¥ #{X F 58 B, PCR ¥ 3, &+ F :
94°C3 min,R/)5 94C 455,55C 505,72C 60 s, 3t
30 RYE3F, B )5 — KRB )5 72T E 10 min,

5.PCR & W i 4% 5 tE i 5 . 76 B3R PCR R BE
RSP, DV 1~4 B E 9 HEX B, LR

BT ZBERRKEU LA DNA Bk H R
FAtEst B, RAMR B ZGHETTH RIELHE
PCR M HE R

6. PCR Rl ) U IR % . B DV 1 ~4 R4 g
RABBARIIL10MBEE, 24 FI B 300 pl BB
B RRT IR R AT SR, BUS SR =5 pl B
WBEATY 1S R Uk MR 45 R, Wik £ ERT-PCR
HRME., RS89 RADViI~-4 MREHERY%
YA TR, UST L BE| 5 25 YT
BRERESR, '

7. 58l DF B & #n 4 PCR ¥ 3 . 3 4% 2003
430 58l DF B A KB E BN MERAFITE
& PCRY ¥, ’

8. 9 FE [ A AN A - Y PR R 2
kR (GZ19/2003, GZ29/2003) ) £ & RT-PCR =
Yy, 244k B G 4 3 52 A pMD18-T 4k, 3
AL JM109 18 £ ¥, % PCR KBV E G, X KiE
FEYRABRWF

5 R

1.£EPCRRM&MN RARASIUESHE
BFRETHSEZEPCRYE DVIRERER,
7E2.0 mmol/L F12.5 mmol/L RN B AR W EW K Y
116 bpB W, F A LEBRERT , BAHE
B FHE HR2.0 mmol/L,

2.PCR ¥l DV # % 5 ##: £ E RT-PCR Xt
DV 1~ 4 B3 47 §" 5, 4+ %) #6418 295,237, 118,
347 bpH B, SRITHMF MERRE RWITHEIE
MRFERSAMBAILERFHEY B EWF
(B 1),

M: % F 245 % DL2000; 1:FA#EX B 2. B3R 3. T
ZE R SR RE; 4:DV4R; 5.DV3E; 6:DV2H,; 7.DV1H
E1 ZEPCRFIEEN DV 1~4 BIGER

3.%%E PCR &M DV s B8R . BURABER
FH,DV 1.2 BIf1:10° MG, 50T W &4,
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LIHBEY HME&WHIHER (B 2);DV 3.4 B
L1OC°HBE AT RY HEH ., DV 1~4 B Reed-
Muench ¥ i+ 8 # TCID,, 4+ 31 % 10 *77,107%*
107,107, MRARF Y #uf, N 4 BFRE
WAl 10° KBS R B R

1 2 3 4 5 6 7 8 M

M: 4 F # 5 # DL2000; 1:BIH#EX B 2:1077;5 3:107%; 4.

107%; 5:107%; 6:1073; 7:1072; 8:107!
B2 £ E RT-PCR Xt DV 2 By 3 & SURHE

4. I5KEEM DF BERARMLER:. HEE
RTPCR ¥ 30 i R B F M i A, FAERN
83.3%(25/30) (B 3), 2 Bk PAMEAR A & T RE T /5
J&,5 DV 1 BIBIHEK L LK E 1997.1999 4 DV
1 BIFATHRFE RS R 97% .97% .98% , itk —
LK DV 1 B(E 4),

1 2 3 4

M: 4 F B ARME DL2000; 1. BIHERIH; 2.3.5.6: A4 4.
7 BB 8 MR
| H3 £ PCR M 2003 450 DF B
MFERA BT R

i
DVIHRN —REERES B BERAEX L.
PCR YA K ELISA # k. X&EHFLEHP,PCR %
B RE, TR AELS B ERES TRER
LW, N DF NIRRT RE LS RBET —#
HMFE, £F RT-PCREARERIEE M PCR KR

f A b R AR R R ) — AT PCR 37 3B 8
AR AT#E[R) — PCR RNk & ANA 2 %4 4 R4 5

Y1, — KT LA DNA f Br, AT SE 3L £ 7 i SR A
DNA [R5 2 4 52 , s PR SR A4 G TR A SR
DA B AE AR A B B B B0 ) R R B PR S T 4R AL TR
ERAEHFER, BB TRENER, ERRNLH+
BBEHZTEZHNIH

GD23/03 :GTTGTTCCGCAGACFAACATCCAGAGMGTTCTTC‘ITCTMCMTTGGA’I’[‘GAGTC 56

GDI4/97 & o P PO . 56
GDO5/99 A At Covvnnninnnns : 56
Cambodia @ A A ..o 56
6D23/03 : TAGTGGCATCTGTGGAGTTACCAAATTCCTTGGAGGAGCTGGGGGATGGACTTGCA : 112
GDI4/97 & it N 112
[0 112
Cambodia @ ..vviiiiiiiii : 112
6D23/03 : ATGGGCATCATGATTTTAAAATTATTGACTGACTTTCAATCACATTAGTTGTGGGC : 168
GD14/97 : ........ N G..T..C..C....... : 168
GDO5/99 & o e e Coevvnnnns : 168
Cambodia : ........ T C.C...... : 168
GD23/03 : TACCTTGCTGTCCTTGACATTTATCAAAACAACGTTTTCCTTGCACTATGCATGGA : 224
(6113 7 N 0224
GD05/99 & it 224
Cambodia & «ovvrn i e e 1 224
GD23/03 : AGACAATAGCTATGGTACTGTCAATTGTATCTCTCTTCCCCTTATGCCTGTCCACG : 280
GD14/97 : ....... PPN : 280
BD05/99 & ettt e e : 280
Cambodia : ....... B s : 280
6D23/03 : ACCTCCCMAMACMCATGGCTTCCGGTGCTGTTGGGATCTC’H‘GGATGCAMCC 336
GDI4/9T & A : 336
(6 T N . 336
Cambodia & ...ovvuviiiiiiien s Ao : 336
GD23/03 : ACTAACCATG : 346

GD14/97 : .......... 346

6D05/99 : .......... 346

Cambodia : .......... 346

B4 1997.1999.2003 4E DV 1 B KR FEiTHR &
FIBETAT RIS E T RIFF

Xt F¥&E PCR, £ E RT-PCR W WE XM
L , HELE RT-PCR RNARFEFEZXNER
HEREERI Y, M5 WHRITRMEELENR
PCR & i & 9 = #% , R T % AL 51 9 % 1+ IR 0 45,
BT 52 IR B & 51 oy () B A e vE A0 & B 4%, o
G5 4 % 6] T RGP o v S 40 R, R s a0 2
HEBR PCR 438 7= 4 J5) W] 86 & A= RO S5 BC , FF BLBE R R
S ZBRBEAAHIEN TmE, FURSIH
SR MR TSR, R ER PSR HIW
BE ELB R RE 4 A B R W AL PCR BB 4%
ASLE R &I, PCR & B ABE B T ok B Bk
BEAX PCR RM=4HEREEW, AEEXHET,
AU AT HER S, TRESEREFRS
KRR EE SR X, EX&HEHORK B
SETHRE BRNELE RT-PCR RERT DV 1~4
REHASBRFE, EALEF,ZE RT-PCR R
E B EH T 854 PCR,{HH FZLE RT-PCR 7
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TE— KR MR DV 1~4 BT8540 5,
LT LB, FE X0 R AR A W R RAT R #
AESRAERENNANE. BT ES W5
2003 £ DF SR F miz4A #1F£E RT-PCR
Y1, Y1 PR 2R 83.3% (25/30), T X B i i B
REBERMFRE RTHEZENRRENT HERY
MR, YA BN F BN, K5 DV 1 BIRE
B RRE 1997.1999 4£ DV 1 BB 1Tk R B H
SHHR 97% 97% 98% ,HE—HBIET ¥ MR
7] AR I R R A BRI
ORI M 55 /A B S 5% 16 S0 0 42 8L s PR I 47 4 )
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AKXk £AE KEBER EZR A

BAMRFABETEARRZEF L% % (HBV) &
Y KBS AR, B BB HBV 155 M 41 B 88 90R £ T 32 B ik
R, MAERLBEEEBIMGE, B4 HBV BE
2arZgER"Y, RERREESHATHARBE HBV IS
e ANGEEIABEFERERBRENT,

1R B4 :5 BIFSPRLE I 2 6], Bpir £ 3 6. 2
Yerd 122 BISMRLHE I RAES M HBVM 2“ K=" B &
MERIBP FAEBLESHRATR FEFHM. 2 HF L
EAREZRFR(ZHF)BRERTIBRS, GHEHEHLFA
FROGOREFFHM; AP L ELFITFBREEHIRS
HAFERPFH, LBV E - ORAEFERRNGFEE, A
RERGOAREFE RUESHFENMBE. ©2%HRE
RERBHE, ORTHEEHZIFREREH, 56/F 3
PUREHZFAEREO 2AE A EH. OFEXEHC
HREREQ—RE s —7r B FEH (10 xghliE,0,1,
6B, ZRSHAHGEELRLER, 73 FOXK6HN
Bt ZFF 2 . HBVM, 40 XA 1 4 M 3i-HBs( + );6 A
B 5 F35 H B H-HBs, 1 BIFEHL-HBc( + ). 5 RIFHBER,

YEH A7 :250031 PFRE, IR SH U RS E B R

2.9 HBV B R LM B 72%E#H%,10° ml & HBV
R DL AR, H K% HBV 554t Sk R4 BB Ko
RNWLBEBEHEREVER NG ERES BB MG O LR
EHEFHRABME, ROHEARNKER, HATERRE
AKX HBV, E/RERERIM R B, RERAKRZ, 8
EHBRMZFRBERER, KB+ A# A & HBY,
EREARMA T RE, —ARENZFEY, LT E
—RBAIBEHZFESE EHHZFREREA. &
SEMAERAER; ZRE HBV 3 A FF 4 MK B H
BPRI AR = £ H-HBs B3 %%, K% HBV. 5 A%
RELBEREN, LRLEFERER THEN. HHZ
FegREnS5 2 FEuENFREHRA MBI %RES
FEEEMN.
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