CHAPTER I
INTRODUCTION

Dengue virus is the causative age§\§‘!Wever (DF) and dengue hemorrhagic
fever (DHF). It is the most impo ise é}nd subtropical regions of the

e virus (DEN-1, DEN-2,

world. There are four antigeni ed seroty
DEN-3, and DEN-4), by plaque RNT) The four dengue
virus serotypes are RNA viru lavivirus of the Flaviviridae
family, and their main arthrop pti and Aedes albopictus. The
dengue virus genome consists ofa A of approximately
11 kb in length containing a Sing Cning 1¢ frame. cction with any genotype

generally leads to a mild, self-limi e s, (dengue fever). However, a more
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severe form of the disease, involving-y pmeostatic abnormalities (dengue

e a"’,:f-' LA
hemorrhagic fever—dengue:fhock syﬂé‘oﬁxé:f’ DHE S),wis responsible for a high
.} ]

¢ was first recognized

e co-circulation of all

S). i
four-dengue genotypes and their, capacity to produce severe dengue disease was

recognized in 1958 ﬂBw %aﬂ&%@%yﬁ qg@f human dengue

infection occurred, an%J over two billion pegple are at risk.of infections (2,3, 6, 7, 8). In

Thaiand, néf W oy s il ‘W{@ sy ﬂ9Elmd 199,

and severe eplaemlcs in 1987 and 1998 (6). The incidence rate of dengue infection during

in outbreaks of dengue in S@heas raiall

January 1, 2003 — December 20, 2003 was 98/100 000 (61,806 cases) and case fatality
rate as 0.12% (76 cases) (9).



At present, there are three models of severe pathogenesis of dengue infection, the
antibody-dependent enhancement model, the nutritional status model and specific dengue
genotype model. First model is antibody-dependent enhancement model (10, 11, 12, 13,
14), associated with prior immune sensitization by a heterotypic virus. This kind of
dengue infection provides lifelong homotypic immunity, but only transient cross-

protection against other genotypes is K w y g sequential infection possible.

Severe disease is postulated to be s non-neutralizing antibodies

ells*v1a unmung&ni)lex and Fc receptor. An

facilitating virus infection of ch
i is i by Usa Thisyakorn and

good nutritional status. The 13 he isr _‘ r;. i genotype model. Some

of the disease, and epldenu})potennal as sever{ll 1

disease severity with DElEj‘Mrus type (1, 15, 16)
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There is no speci éfaimc treatment for den ue virus infection. In order to
provide timely infec ﬁﬂ t, : theiblish a diagnosis
of dengue viru ection du the few days of clifiical symptoms. “.Furthermore,
detenmnano,Q)ﬁfrlr@yﬁ g:;u,ﬂ, mlal t’rlm:fi’lauﬂillance of

dengue fever. The current methods used by most laboratories for the diagnosis of acute

also related to other dengue ggotype.

dengue virus infections are the detection of virus or antibody in blood samples. Several
serological techniques have been devised for dengue diagnosis but the immunoglobulin M

(IgM) capture enzyme-linked immunosorbent assay (MAC-ELISA) is the most widely



used diagnostic test (17). A definitive serological diagnosis requires testing of acute- and
convalescent- phase samples, usually collected at least 7 days apart, to demonstrate a
fourfold or greater increase in antibody titer. However, the specific serotype of dengue
virus responsible for the infection cannot be determined reliably by this method,

particularly for secondary dengue virus infections. Also, virus isolation by tissue culture

assays, inoculation of suckling mice or i

R l# ulation of mosquitoes, followed
by genotype identification with i esce ibody testing using monoclonal
y genoty mn@ét & y g

antibodies usually takes at least 2 w | Jr, \:ﬁ@is not always successful
because of small amounts of vi the inc Nﬁbody complexes, and
in appropriate handling of s ] | 'ystems have led to the
development of various reve ’ : 56lyme aSC .l.lhi'xil'.reaction (RT-PCR) for
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have sensitivity similar to the viral ol_a@‘m cell-cul with more rapid result (18, 19,

-

20, 21).

glass capillary thermal cycling real-time microvo stehce monitoring. The
system is equipped with a 4'IHnm hg-ht emitting diode has detecan channels at 530, 640,
and 705 nm, monitoring th 2‘ illaries simultaniedusly. ‘Meltin point analysis of the
amplicons at the enagfﬂ ﬂ(ﬁuﬁ ﬂmgiﬂ &ltl:)] aejthe fluorochrome
SYBR Green is used for detection of doublé stranded DN Alternatively . “specificity can
be tested duaqgﬁ:]n ﬁl@gmumcllgdnﬂgb v&lch utilize
fluorescence resonance energy transfer (FRET) to generate a measurable signal. In the
latter case, two oligonucleotide probes bind to immediately adjacent regions of the

respective amplicon. The anchor probe is labeled at its 3” end with fluoresein, while the

5”end of the detection probe is labeled with either of the fluorochromes LC-Red 640 and



LC-Red 705. To avoid elongation by the Tag polymerase, the detection probe is 3’
phosphorylated. When it is ensured that the anchor and detection probes are spaced no
more than five nucleotides apart. Upon excitation of fluorescein by the light emitting
diode, energy is transferred to LightCycler-Red. Fluorescence emitted from the
fluorophores attached to the hybridization probes is measured from the tip of the
capillaries once during each cycle. ,? PCR product by each cycle is

displayed on the screen as a grow1

a possibility of running a m?ﬂ

a complete PCR run, there is

wemperature is lowered to

reased. The fluorescence

below annealing temperature fi
signal drops when the detectig Iting temperature (Tm)

curve. The sudden drop in flugresee e’ s formed a peak, allowing

a variety of fluorescence chemistries. 'Eh :-
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virologist with rapid PCR ‘yulls because of v&'): m g:transmon rates, online

analysis of data, and with f¢

ave also bégx recently described for
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method 1deally suited for detection single nucleotide polymorphism (SNPs). The

accomplished in a closed sysiem, advantages (ha

hybridization probe format has many applications in diagnosis and therapy. The
sequence-specific hybridization probes can be designed that allow detection and analysis

of PCR products on the LightCycler without the need for any post PCR sample



manipulation, allowing high throughput genotyping and product quantification. ~After
amplification, a melting curve is generated that allows rapid genotyping (26, 30, 39, 40,
41,42,43,44, 45, 46).

Matthias Schroter et al., (2002) reported that genotyping of HCV by using three

different pairs of hybridization probes could be discriminated HCV genotype by

, which one labeled with LC-

J .
Red 705 and another labeled W 7@(’& that Tm analysis was

measurement different of LC-Red emissi ent of melting temperature of the

detection probes. They used 3 p

channel F2 for LC-Red
640 emission. Genotypes 1 2d simila m, enotypes 2 and 4 could be
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designed that recognize adjacent internz
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virus. The two-oligonucleotide primers that us'éd_mgp

rophore, LC-Red 640 and

onserved in 4 dengue

LC-Red 705. The hybridjumn probes ' design by perfect '&tch in one genotype of
dengue virus and mismatch i “ 1, This will ‘ ?,tively differentiate with different
of melting wmpmﬁuﬂﬁmﬁﬁa uﬂa ;fclejy matching target
DNA separa i j & ose that are bound 49 DNA containifig destabilizing
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