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Identification and phylogenetic analysis of virulence of dengue-1 virus isolated from

strains prevalent in Guangzhou in 2002

ZHANG Jun-lei', JIAN Rui', WAN Ying-jie', Peng Tao', AN Jing', ZHANG Fu-chun®, TANG Xiao-ping’ ( ' Department of
Microbiology, College of Medicine, Third Military Medical University, Chongqing 400038; ? the Eighth People”s Hospital of Guangzhou, Guang-
zhou, 510060, China)

Abstract: Objective To isolate and identify the virus from the serum samples of patients with suspected clas-
sical dengue fever in Guangzhou province in 2002. Methods The serum was inoculated into the Aedes albopictus
cell line, C6/36, for isolation of the virus. We amplified 539 nucleotide sequences in the NSI region of the isolated
virus genome using general purpose primers of 4 serotypes of DEN viruses, sequenced the primer-extension production
and blasted in the Genbank to identify the isolated strain. And we also sequenced the Envelope-Nonstructural protein
1 (E/NS1) regions of these isolates to compare with the published sequences of dengue 1 serotype (DEN-1) viruses
izolated worldwide. The isolated virus was intracerebrally inoculated (o suckling mice for the detection of its viru-
lence. TCID50 of the isolated virus was measured using Reed-Muench method. Results Five of the 20 serum sam-
ples had cytopathologic effects on C6/36 cells. According to the sequences of 539 bp fragment from the NSI region
(positions 2492 to 3030), the isolated virus belonged to DEN-1. A 595-bp fragment from the E/NS1 region (posi-
tions 2107 to 2701) was also sequenced. Phylogenetic analysis of the NS1 (480 bp) and E/NS1 (240 bp) regions of
the gene nucleotide sequences was performed using neighbor-joining methods: 11 stains of DEN-1 virus divided into

three genotypes: |, IV, and V respectively as defined by Rico-Hesse or Asia, South Pacific and Americas/Africa.
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The isolated DEN-1/GZ 2002 stain by us belonged to [\ or south Pacific genotypes. Suckling mice died at 10 - 11 d
after intracerebrally inoculation with the isolated virus. TCID50 of the virus was 4.37 log PFU/0.2 ml. Small plagues

were seen on Vero cells at 8 d after infection. Conclusion The outbreak of dengue fever in Guangzhou in 2002 was
caused by DEN-1. The results suggest that DEN-1/GZ 2002 stain belonges to genotype IV and this virus showes bio-

logi(:ai maker of low virulence.
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PHYLIP Fil Tree View 54K, 55 Genbank ] DEN-1 #4 # [ 5. &
bk (1) AR Y B 1R P ) R 47 T [R) B PE 4, LA DEN-2 5
B Tel751 Fk 1B A outgroup, 2 4 46 {5 #1 7% % (neighbor-joining
method, NDAHEE RS L LR . S ClustalX 1.8 SR04 5 2
BRIYIF I Genbank HAH IS 4 ET FHERE AKDCFIF PHYLIP %X
AL SEQBOOT, DNADIST, NEIGHBOR F1 CONSENSE % 4% {4
SEBTREE Y — By 51 5 AR B (striet consensus bootstrap tree) .
e J5 FH Tree View $C0FI L RETHELRY

F1 B SHPATA DENHEEEFT (GenBank)
Tab 1 Dengue viral sequences from GenBank used in the phylogenetic

analysis

Virs Strain Origin Year isolated  Accession number
DEN-1 FGA/B9 French Guiana 1989 AF226687
DEN-1 BR/90 Brazil 1990 AF226685
DEN-1 8275/90 Singapore 1990 M87512
DEN-1 Abidjan Ivory Coast 1999 AF298807
DEN-1 WestPac/74  Nauru 1974 B8535
DEN-1 AR8 Indonesia 1988 ABO74761
DEN-1 GD05/99 Guangdong, CN 1999 AY376738
DEN-1 GD23/95 Guangdong, CN 1995 AY373427
DEN-1 GZI80 Guangzhou, CN 1980 AF35(498
DEN-1 Mochizuki Japan 1943 ABO74706
DEN-1 Djibouti Dyjibouti 1998 AF298808
DEN-2 TR1751 " Trinidad 1954 M32969

# The full-length gene segment sequence of this viral strain is unavailable
in GenBank and the NSI region in the phylogenetic analysis is sequenced
ourselves. (hehind the table)
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1.9.2 FREERAENKET  SRA=REES, HAA I ik 1 Rk
Vero 4l T 24 FLESFEH. UK H S AR d8il, TT& 45 2% /)
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W 8 40 L 75 (CPE) | E B B0 40 B L JF B
RYARESHI (B 1) . CPE — BAEFERR G 5 o ML, IS B4 10 ] )
GIE <, B0 AR ML FE T, KT TR IBE 7%

Az C6/36 cells without DEN-1 infection: B: Cell-cell fusion and syncytia
on C6/36 cells was seen at 6 d after infected with DEN-1/GZ2002

B 1 fiEAREER C6d6 5, HIMAMAMMBE (L4 x 100)
Fig 1 The serum specimens caused CPE on C6/36 cells (LM x 100)
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MEFT RT-PCR 414, 5 {53 95 145 21 1 BEVPE A 1) Sl g iy g 4 34
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M H MR BEHAF (I 2) 0 o054 5 (i v FRPERRAS NS1 B o3 Ak
HIF50 ) RT-PCR 4™ 38 7= 9 vi b & pMDI8-T 4R 1A . %50 15 A T
FESIN GE 48 S 462 5 {0 BIMEARAS NS F B (04T 4 5l B Ak A~
[ia] , o] flE FEE 0 T A A o B 25 L BOA A X S 1 bR AR 2 ] —
FRINTE . 457905 A GenBank JETT Blast £548, 85 5 15 DEN-1 %4
HEHEHR cDENdelta30 £k R e i, 4 95% . AR IZdE bk R
DEN-1, ¥ DEN-1/GZ2002 .
2.3 DEN-1 #f4 E/NSI #42 R AR 9 4560 4
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I B0 DEN-1/GZ2002 18— 1~ R (A1630 £ ) 1] RNA
fF R B, T DEN-1 45 5 0951 4047 54 43 4 42 500 ~ 750 bp Z
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750 bp 750 bp
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A: NSI fragment, 2 — 6: After amplification with the universal primer, a
band of 539 bp for the NSI frapr;c‘lll was seen, PCR amplified DNA prod-
ucts from different samples respectively; 7: Blank control; 1, 8: 1 kb DNA
ladder marker ( GeneRulerTM); B: E-NSI fragment, 1: After amplifica-
tion with a primer for 593 bp fragment of E/NSI region. an expected band
about 593 bp was seen; 2: 1 kb DNA ladder marker ( GeneRulerI'M)
B2 Co/36 AR L bR RNA /) RT-PCR i HBIR &G R
Fig 2 Agarose gel analysis of the ¢cDNA products from RT-PCR of RNA
samples isolated from the supernatant of the infected C6/36 cells

2.4 MERGRAERS KA AT ERES T

BT AT bR R T R T b OC &R 4T
E/NS1 FEHEIX Y 240 bp(2282 ~ 2521) (1 H Bt 55 18 s o ke 0 A
[ BB T HOX) . 25 SR A AU T A1630 £k 5 91 5 H
RO 1 T4 4 [R) 5 1 B 7, 1K 98% , (Score = 444 bits (224),
Expect = e-122) . Ji7 G RE N R IV B DEN-1 %5 85, Si0A 4
SEHGAY BEAY DEN-1/GZ2002 B, BERRL SN IVAL. 41 R 4 E/NSI
(240 bp) IF#1 Fl NS1(480 bp) 1741 # gt F o0 A L4 (1] 3), 9 4~k
TR a A — 3, Bar ] IV V3 AR RS, A8 Ay 3 Y
DEN-1/GZ2002 ¥k 536 [E B9 GD23/95 £ (1995 4 At 78k ) - 4%
Ko R BEIT ) i JE R R I Y e P AT

TR1751 TR1751
Mochizuki Abidjan
GZ/2002 4& BROO 1
D23 /95 : FGA /89
WestPae /74 5275790

Djibouti '— Djibouti
_i E(:zzst} v I_Eun{:ﬁ/uu v
G105 /99 GZ/80

Abidjan — Mochizuki

5275/90 GD23/95

FGA/89 | ‘{E GZ/2002 .
A BR /90 B WestPac /74

A: Using 240 bp from DEN-1 E/NS, region position 2309 1o 2548; B: Us-
ing 480 bp from DEN-1 NSI region position 2516 to 2995.

The resulting unrooted trees were out grouped o the sequence of DEN-2
(TR1751)
B 3 DEN-1/GZ2002 £k #4614 43 47
Fig 3 Phylogenetic relationship of DEN-1/GZ2(02 with previously
characterized DEN-1 viruses
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JG XA ZRMAT , BT EE Lo 7 A OB i A7 2
PARIIALATBE 09 FRR A T8 2 5 A ik A f8 AL, 1H
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