CHAPTER IV

MATERIALS AND METHODS

1. Subjects, blood sample, and plasml
1) Serum from patient w1 &
Sera from 100 paﬂ@ 2, Dm:!iDENa 25, and DEN-4 =

I S[{\m{q\dengue infection based on

25) admitted in King Chulalon

clinical and laboratory data The sera, which are

positive by RT-PCR confirm this study. About 0.3-1 ml of

'ﬁsecL

serum was collected from €ach
2) Recombinant plasmi 7

v 1 . .

Recombinant plasmid, pTT47, .sfmh kb N-2 New Guinea C strain
sequence that encodes all of strucmjﬁi:l_lp m@d the nonstructural proteins NSI,

NS2A, NS2B, and N—teﬂmal portxon‘d’f N'S};%&Eb of

DEN-2 sequence was
1g site of pGe +) under the control of

cloned into the EcoRI site "’-‘*_"__x
the T7 promoter. The recombinant plasmic as used f -; evaluated sensitivity of
conventional PCR and Real-time-PCR.

ﬂummmwmm

2. Viral RNA Extractlon

Deamammma ARYARE) e
Viral RNA Mm1 Kit (QIAGEN, Germany). Briefly, a 140 pl volume of serum was mixed
with the 560 pl of buffer AVL-carrier RNA, mixed, incubated at room temperature for 10

minutes. Add 560 pl of absolute ethanol, mixed and loaded onto the spin column. This
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was followed by two time of washing buffer AW1 and AW2, respectively. The final step,

RNA in column was eluted with the buffer AVE to a final volume of 40 pl.

3. Primers and probes

RT-PCR was performed using seven oligonucleotide primers that are
conserved among dengue viruses. Seven oligonucleotide primers are included in this
assay: in the RT-step and first PCR amplification, the forward primer DEN that targets on
the region of the capsid gene and the reveiégfgimer DENR that conserved on the

membrane glycoprotein precursor in the nested PCR amplification, five primers are
1

included in the PCR reactig tion forward primer DENG that targets on the capsid gene
and four reverse pnmers;wz; which ; complementary to sequence unique to each
genotype. The primers, I?/NR and DENG are conserved in all four dengue virus
genotype. All primer sequence re hste;i 1n31"a'ble 3. Primers and probes for nested PCR
determination in the Light ,eonsnsted oi the forward primer DENG, the reverse
primer DENLC that conserv 1n 'aﬂ “four d’éngue genotype, and two probe pair for
determined the dengue virus genotypes Each ﬁt‘;e pair consists of two onligonucleotides,

r‘"--

which are labeled with glfferent ﬂuorophores One probe, g‘alled the detection probe, is

|

labeled at the 5° end wufi a LightCycler-Red fluorophore (ECs&led 640 and LC-Red 705).
The other probe, called-the anchor probe, is labeled at the.3’ end with fluoresein. First
probe pair consisted of PDENT, the anchor probe labeled with fluoresein and the detection
probe labeled with, LC-Red 640, PDEN2. ‘Second probe pair consisted of PDEN3.1 and
PDEN 3:2, the ancher probe labeled, with fluoresein and PDEN4.the detection probe
labeled with LC-Red 705." The first probe pair was designed to detect dengue virus
genotype 1 and genotype 3 and the second probe pair was designed to detect dengue virus
genotype 2 and genotype 4. Two pairs of hybridization probe labeled with different

fluorophore were used
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Figure 2 The position and sequenc bndlzatxon probe compared with region of dengue genotype

NC R TR mm’ﬁmm‘m o
2 and PD el -4 as a reference

sequences from NCBI and DEN 1-4 TH as sequence from this study. ‘I as base A and C. Anchor

'—3‘—]'—5
@

O d
e} -

probe PDENI1 is designed for hybridize with both DEN-1 and DEN-3. PDEN3.1 and PDEN3.2 are
perfectly matched with DEN-2 and DEN-4 is designed to detect DEN-1, 3 and DEN-2, 4,

respectively.
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in one reaction in order to typing the dengue virus genotypes. The position and sequences
of the hybridization probes are shown in Figure 2. FRET probes were protected from light
and high centrifugal forces to prevent degradation or precipitation of the fluorophores.

All primers were synthesized by Bio Basic Inc. (Canada) and fluorescence
hybridization probes were synthesis by TIBMOL BioScince (Germany). The genome

positions of each primer are given according to the published reference sequences of

dengue genotype 1-4 from GenBank ( // www.ncbi.nlm.nih.gov): genotype 1,
NC 001477; genotype 2, NC 001474, ge p@ 1475; genotype 4, NC _002640.

4. RT-Nested PCR of Dengue

reaction volume containing 10 pil of extracted
“ -

7 =75=m Cl, 3 'mM MgClz, 10 mM DTT, 200

RT-PCR was perform
RNA solution, 50 mM Tris-

40 }mge‘jo primer DENR the dengue virus
A
ue genome RNA of the four

., USA), and 20 U of RNasin
The reactions was incubated for 30

[ e,
= .A-/_}rr. R .+ -

min at 42°C and then 1i’3§ct1vated for 50 min at 95°C ﬁu!%equent Taq polymerase

amplification, the first d PCR amplification, on the resulting cDNA

with the upstream dengue vjrus consensus primer, DEN. Taiglet cDNA was amplified in
50 pl volumes of 1 i ﬁq) an (of the amplified dengue
RNA initial reactn@jwﬂ H 13];?[1]3 tions: EIM ﬂﬁzl (pH 9.0), S0 mM
KCl, 0.1% ﬁl)iﬂnof aﬂ 2 U of Tag
Polymeras:i’romega @frpom he reactions was allowa to proceed in an

Thermocycler programmed to incubate for 5 min at 94°C initially then amplified for 35

cycles under the following conditions: 94°C for 30 s, 55°C for 30 s, 72°C for 45 s, and a
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final extension at 72°C for 5 min. After completing PCR, 2 pl was diluted in 198 pl of
distilled water, and 2 pl of this dilution was used for real-time genotyping.

A second amplification reaction was initiated with 2 pl of initial amplification
reaction. The reaction mixture contained 10 mM Tris-HCI (pH 9.0), 50 mM KCl, 0.1%
Triton®X-100, 2 mM MgCl,, 200 pM concentration of each dNTP, 20 pmole of
consensus primer DENG and genotype specific primers (DEN-1, DEN-2, DEN-3, and
DEN-4), and 2 U of Taq polymerase. The @;pples were incubated for 3 min at 94°C
initially then amplified for 30 cycles under the i{t‘l/ "__,g conditions: 94°C for 30 s, 55°C
for 30 s, 72°C for 30 s, and a-final-extension at 72 C for 5 min. A 10 pl portion of the

— —-
reaction product were e]ectro

o a 2% composne agarose gel (BioWhittaker

Molecular Applications, ﬂ'er. The different PCR product was

characterized by the positio dg—wrt each of the dengue virus type-specific

NE ¥
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F
4 i
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primers.

o
5. Real-time PCR with LightCy er-FaktStarlfﬂA Mgster Hybridization Probe Kit
..f.... . -.-df-_':.afd
Nested, hot start PCR reactlon‘were pe@‘fned in a final volume of 20 pl, using
'-.. e
LightCycler-FastStart DN&A Master Hybndlzatlon Probes Reagtion Kit (Roche Diagnotic,

= —— o

Germany). The reactlon'-eérnbmed 1 pl of diluted first round;-PtR product with 19 pl of

master mixture in glass-'-e'apillaries, and nested PCR was performed in the Roche
LightCycler. Each-20.ul nestéd PCR reaction.contained 3. mM MgCl,, 0.5 uM of each
primers, DENG and, DENLC, 0.15 pM-of cach probes for genotype detection, and 1x
LightCycler-FastStart PNA,Hybridization probe,mix. Only after hybridization do the two
probes come in close proximity, resulting in fluoréscence Tesonance energy transfer
between the two fluorophore, is excited by the light source of the LightCycler instrument
and part of the excitation energy is transferred to LightCycler-Red, the acceptor

fluorophore. The emitted fluorescence to the acceptor fluorophore is measured.
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After a preincubation step at 95°C for 10 min to activate the FastStart polymerase,
PCR amplification was performed in 45 cycles of denaturation at 93°C for 5 s and the
temperature transition rate of 20°C/s, annealing at 50°C for 10 s with a temperature
transition rate of 20°C/s, a single fluorescence measurement taken at the end of the
annealing step, and extension at 72°C for 15 s with a temperature transition rate 0.5°C / s.
After amplification, melting curve analysis was performed by heating 95°C for 5 s with
temperature transition rate of 20C / s *ﬁt 30°C for 30 s, and then heating the
sample at 0.05°C / S to 70°C. TK‘& @ the LC-Red 640-1abeled probes
were first measured in cha@ and-kftemué&-ﬁc LC-Red 705-labeled probes

were measured using F3. W ‘ of\wwere discriminated by the

different melting temperatur:

7. Sensitivity of t

The molecutfr sensntwﬁyﬂ g'.llll: 13“5§J Pl'@ ?mpared to that the
conventiona 1m ? ﬁm 625 pg of
plasmid which is equal to 7. ;ﬂo m‘ogeuf;lles was seria ?jug w1th mM TE to 0.75

molecules. Ten microliter of each dilution was use as template in both PCR reactions.

121422519
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8. Detection of PCR products
The 2% agarose gel was prepared by completely dissolving agarose powder upon
heating in 1x TAE buffer, contain Tris base, glacial acetic acid, and 0.5 M EDTA (pH 8.0)
then allowed cooling to 50°C before pouring into an electrophoresis chamber set, with
comb inserted. A 10 pl DNA sample was mixed with 2 pl of 6x loading dye (Promega
Corporation, USA) and loaded into gel slots in a submarine condition with 2.5 pg/ml
ethidium bromide solution. Electrophor rmed at 100 volts for 30 min. DNA
patterns were visualized and g&hggnp!y/ light exposure with UV
transilluminator. —————

total volume containing 4 pl of termi%n i

.4
au ".a"" ’o. '—',"..

100 ng of purified PCRprodua The reactlon waMd in 25 cycles with the

following temperatures an{tlme lengths: 96 C f 5 s, and 60°C for 4 min.
After cycle sequencing, 1-0" ul of sterile distilled water w&k added, followed by 0.1

volumes of 3 M sﬁ@ Efi %4 hanol. The reaction
tube was left at gﬂuﬂ ﬁw zﬁ:ﬁlﬁ ft.jeﬁtcentrifuged. After
cenm'fugaﬁq) WH) vﬁu Lg" thanol. The
pellet was Vhiieﬂy dried rrgluflig Wit ﬁjﬂﬁ ﬁhﬂ:‘l cagent. The

reaction mixture was heated at 95°C for 2 min then immediately cooled on ice before
y

loading into the DNA sequencer. The nucleotide sequences from forward primer and

reverse primer were aligned and compared with Sequence Navigator program. The
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sequence was then retrieved in the Fasta format and aligned with dengue reference
sequence using clustalX program. Dengue virus genotypes were compared with published

reference sequences as previously described.
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