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[ Abstract]Objective: To explore the recombination of envelope protein (E) gene of Chinese dengue virus (DV) isolates. Methods
70 Chinese DV E gene sequences available from GenBank were collected,and aligned with Clustal-W ,then were incorporated into
recombination detection program (RDP3) for potential recombination event detection. Phylogenetic trees constructed by Mega4 were
further generated to confirm the recombination events. Results:Three intra—serotype recombination events, four recombinants isolated
in 1995,1997,1999, and 2004, respectively, were confirmed in DV-1 E gene data. However,no recombination event was detected in
other three serotypes in the data,so was the inter—serotype recombination. Conclusion : Recombination of E gene regions of Chinese
dengue virus type 1 exists,although limited data were available.lt highlights the necessity of employing more gene regions and se—
quences in the analysis to fully detect the recombination in China.
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Fig.1 Neigbor—joining (NJ) phylogenetic trees based on 70 full-length Chinese dengue E gene sequences
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Tab.1 Recombination events of E gene detected by RDP3

B wHF FHIFI x KB4 A X, RIIWIRES
1 D1.GD23/95 D1.GD14/97 x D1.GD95/95 1~326 RDP,GENECONV
D1.GD01/97 60~60 BootScan , MaxChi
2 D1.NHD98039/98 x D1.GZ02/03
D1.GD99/99 71~760 Chimaera, SiScan, LARD
3 D1.GZ01/04 D1.STD06098 x D1.71/02 6~1299 3Seq
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Fig. 2 NJ phylogenetic tree based on non-recombination regions (Left) and recombination regions (Right) of event 1 (A), 2 (B),
and 3 (C) by Mega4

JEEERR D1.GD23/95(AY373427) i E JLR AR EAIX 1~326 bp
REH X, 15 Chen 556 RTR1E prM/E BE[F X A7 AL F 4L 1Y
TEUAH— 200 Btz Ah e w3 S R
23 RAXAENN

Hyitt— P HIA B AT RIS 7 913848 A
R AR A, B EE 3 AN A F AR TR EA X S &
X (53 1R ARG KRR (B 2A B C), LAY
F D1.GD23/95(AY373427) J il , ZEEAL AR o, FL A B 4 X
W(E JER X 237~1 485 bp) 5 T 28741 D1.GD95/95
(F1196844) %2k | i High 26 X 48k (1~236 bp) 5 2 £ 741
D1.GD14/97 (AY376737) 3% % X & e ik (Bl 2A4), X /R
D1.GD23/95 (AY373427) AN [R] E 3 PR X35k 7 32F A AL A7
BB B 2 A I EA S R B AR R P
D1.GD23/95(AY373427) HE T, E FLF X (1~326 bp) HE
HIXEL, Bk T EH AT, e 2 A EHFETEE
ZH X T A X (R 2B, C) HEARAR TR AR 25D A ilE A R

INESRAE TS X SE AR 4 22 e — AP UE S T ARG
YT EINE

3 3 it

ASCAE GenBank FHISCE TR 4 A ML RLK) DV 3
70 4~ E FE LT A, LA 5B R G0 & IR R A
FEMW S AEEANS 3 N EHAFIIFEET DV-
1 E SRR Xk, T 3 Ry A DV ARl 2 s A4, A
T EIAS ] 5 DV [RIAE2H

SEREAEREEEEL IR 7, A& IAE HIV SARS-
CoV HBV Fll HCV 45 H 2w PARAFAE AP G, B T
HHMITEME, 1999 4 Worobey 45 1 JCIEH 7R 5 G TR Y 4
Fh L&Y prM E A NST LR rpfAfE g, e, b
WFFEN BRI s R G L B bk s
ZIE L0519 Chen 5l T 2SR AW &K BFR E DV #



BREMKZER 2012 £5 37 5% 1 #1 ( Journal of Chongqing Medical University 2012.Vol.37 No.1 )

D1.GD23/95(AY373427) HAFTE 3 AbE AL, 435 A T prM/E |
NS1 NS3 X3 HA e NS3 3K X N B F 4l [ py ok
T UARIEN, A SCLE D1.GD23/95(AY373427) 4 E K N 46
ME|—ANFEHFE, 5 Chen SFRIZE R0, 1Loh, A5
T E N KA 2 ASE AL, 3 AN EAF . IR
BT 4 RS R DV I EAE IR (ARG A
EHAB MG DV ARk B DR XA 0 3 F 4, 7] fE
HZ—J2& DV W EHRITIIFRA AR D ISR ILRR
T GBS 9 22 G20 F ARSI 25 L 7 AR B e | TR I, 4 55
[RIZH 43 B FRR FHRS AT e 22 000 s AR AR A7 41 A Bl T4 TR A
M DV BEEEA A KA, JIo0 AR E, L% N A
FERERE NN AZ X5, 7ERE)S PCR P8 vt T RES | 3 (K A
B et A SCIRAS Y 20 F 1 41 S8 41 43 A U5 T AR TR
PISER = AR S S SIS YT REMESRAIN DV 1Y) 4 F i 5 # Bk
B AESAE TR — MR DI 3 SO B —Fh &2 2 M
RUGRERR ; BL— I 7 0 o S () ik PR A A ] — Sk R R )ik
SRR PT BRIRI A T 5 A A R 2R WML, HE #5737
AL B S A B . R e B S AN ] i v
T ] = [l — L5 T N ) DV BRI R A E LML . B &
S DV I ALRSER [, PR 1200 B 1 Jo e M TR M AN A0 i g
Pk, B HTCARE B W 200 T 9 E 2 A5 T s
Z KB AT IR e 41) X 5 o116l i X3 o] B JEDV FE K
ZH IS, (5 — DX ol Py 35 PR 2 1 0 Ak e A 2 S
MR fEE— 2RISR

LR L R B R AL 2 IS e v T R S E
58 B REIR P A AT BELEXT DV 20T 5 ), H R 0
DV 53 Fr B i B A A K E SR B E/NST 42 X
A ALK DV 20 B TR B9 B LR B AL 2
W, T AT BEdE i o R DR 22 . [lRE X0 T2 W &, 12T
PRI AN B2 P8 DI A PR sl e SR P | [ B 2% L 3
TCHLH R A X XS WA T RESEHER . 534, B TR
DV I3 B M EAEH TR PGSR B B0 4 # DV 2 A
REWE 2 S T 2L (H LEFS A A AR 2o AN S R SL R F AL
T LR ISR A A W R B O A RS, T
DL 72 HEIEA MRS DV e B Al HA ML B
REA 5000 A T R G M B A T 00 0 T AR A 1
THRREIR TR STRTT

Z

o

X

&

() RSB, 2 R ML B
HifRAE, 2008.212.
Qin E D,Qin C F,Jiang T.Dengue virus and dengue viral disease[M].

Beijing:Science Press,2008.212.

[2] Guzman M G,Halstead S B, Artsob H,et al.Dengue:a continuing

global threat[J].Nat Rev Microbiol ,2010,8(12 s):7-16.

[3] Chen S P.The origin of dengue viruses caused the DF outbreak in

Guangdong province, China,in 2006[J].Infect Genet Evol ,2011,11(5):

1183-1187.

[4] Wul Y,Lun Z R,James, A A, et al.Dengue fever in mainland Chi-

na[J].Am J Trop Med Hyg,2010,83(3):664-671.

[5] K HF AR A H 45 A BRI A S TR [RIE.55 H

BRaEgRi,2011,27(19) :3459-3461.

Zhang F C.Dengue:an increasing public health problem[]].J Prac Med,

2011,27(19):3459-3461.

[6] Barr J N, Fearns R.How RNA viruses maintain their genome in—

tegrity[J].J General Virol,2010,91(6):1373-1378.

[7] Holmes E C,Twiddy S S.The origin, emergence and evolutionary

genetics of dengue virus[J].Infect Genet Evol,2003,3(1);19-28.

[8] Aaskov J,Buzacott K,Field E,et al.Multiple recombinant dengue

type 1 viruses in an isolate from a dengue patient[J].J Gen Virol,2007,

88(12):3334-3340.

[9] Perez—Ramirez G,Diaz—Badillo A,Camacho—Nuez M.Multiple re—

combinants in two dengue virus,serotype—2 isolates from patients from

Oaxaca, Mexico[J].BMC Microbiol ,2009,9.260.

[10] Chen S P,Yu M, Jiang T,et al.ldentification of a recombinant

dengue virus type 1 with 3 recombination regions in natural popula—

tions in Guangdong province, China[J].Arch Virol,2008,153(6):1175-

1179.

[11] Worobey M, Rambaut A, Holmes E C.Widespread intra—serotype

recombination in natural populations of dengue virus[J].Proc Natl Acad

Sci USA,1999,96(13):7352-7357.

[12] Martin D P,Lemey P,Lott M,et al. RDP3:a flexible and fast com—

puter program for analyzing recombination[]].Bioinformatics, 2010, 26

(19):2462-2463.

[13] Tamura K,Dudley J,Nei M,et al.Mega4: Molecular evolutionary

genetics analysis (MEGA) software version 4.0[J].Mol Biol Evol,2007,

24(8):1596-1599.

[14] Holmes E C,Worobey M, Rambaut A.Phylogenetic evidence for

recombination in dengue virus[J].Mol Biol Evol, 1999,16(3).405-409.

[15] Tolou H J G,Couissinier—Paris P,Durand ] P, et al.Evidence for

recombination in natural populations of dengue virus type 1 based on

the analysis of complete genome sequences|J].J Gen Virol,2001,82(6):

1283-1290.

[16] Uzcategui N Y,Camacho D,Comach G,et al.Molecular epidemiol—

ogy of dengue type 2 virus in Venezuela: Evidence for in situ virus evo—

lution and recombination[J].J Gen Virol,2001,82(12):2945-2953.
(TG4 R F )



