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Background on Dengue

DENGUE FEVER

e Genus : Flavivirus
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MEMBRANE PROTEIN (M)

e« Causes a hundred million dengue cases annually, with
significant morbidity and mortality.

ENVELOPE PROTEIN (E)

* No specific antiviral drugs and vaccine provide limited
or incomplete.
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Limited in surveillance and reporting
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Dengue in Thailand and Laos

Extensive land border
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Dengue in Thailand and Laos
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Dengue in Thailand and Laos
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Dengue vulnerability patterns in Thailand and Lao PDR are shaped
by similar environmental and socioeconomic drivers.
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:@: Previous studies were largely limited to analyses of the envelope (E) gene and lacked

comprehensive molecular epidemiological characterization.




Molecular epidermiology
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Epidemiological information
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Relationships Strains shifts
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|ldentify genetic relatedness Detect genotype replacement Estimate divergence times Infer viral movement, identify Distinguish repeated
among viral strains, define over time, reflect viral fithness and  and MRCA, reconstruct viral  transmission routes, hubs and introductions vs local spread
clusters and transmission population immunity evolutionary history. directionality and link viral genetics to
networks. epidemic events



Objective -

To investigate the molecular epidemiology and phylogeographic
relationships of dengue virus in Thailand & Laos

Specific objectives

» To identify and characterize DENV serotypes and genotypes circulating in Thailand and Laos
e To assess the genetic diversity and phylogenetic relationships of DENV isolates from both countries.
e To reconstruct phylogeographic patterns and infer possible routes of virus movement between Thailand and Laos.

» To evaluate the extent of gene flow and viral exchange across the Thailand—Laos border regions.



Hypothesis

1. DENV circulating at the Thailand—Laos border exhibits high genetic similarity
due to frequent cross-border introductions and the exchange of viral lineages.

2. Recent DENV genomes differ from previous, reflecting measurable
evolutionary changes over time.




Conceptual framework
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Study design -
-- 1. Molecular Testing =y - 2. DENV-WGS - -

» .‘ % Select positive sample Create data set
S

3 (Study sequences + published sequences)
Viral RNA extraction
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Whole-genome enrichment Maximum likelihood

(overlapping amplicons approach)
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Validate temporal signal

DENYV detection and serotyping Gel purification
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Bayesian analyses

e Evolutionary rate/tMRCA
e Transmission rate/map
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Study site

To ensure representative coverage of dengue transmission across area and cross-border settings.
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All three sites are major urban centers with high human mobility.
Ubon Ratchathani and Vientiane serving as cross-border hubs.



Sample size

Objective To provide sufficient statistical power for downstream analyses.

Clinical sample \

®. Assuming
¢ 140 samples
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Phylogenetic analysis \
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Viral RNA extraction

To isolate high-quality and intact viral RNA suitable for downstream molecular analyses.
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RNA precipitation RNA binding Washing Elution

Ubon2019

Obtained 300 samples

Ubon2019 Laos2019

I» Extracted 100 samples Obtained 200 samples
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M

e RNA extraction

Continue sample extraction from Ubon Ratchathani and Lao PDR (2019).

« DENV detection and serotyping
Initiate DENV detection and serotyping.
« EC application

Apply for ethical clearance (EC) to collect samples from Ubon Ratchathani (2025).

 Proposal examination



Thesis plan

Activities

1.Literature Review and Planning
2.Proposal Writing
3.Proposal Examination

4.EC Application (Thailand 2025)

Part | Molecular testing

Done
5. Viral RNA extraction
6.DENV detection and serotyping
Part Il Whole-genome sequencing On process

7.Select positive DENV sample from Part |
8.Design the primer for whole-genome of each serotype
9.Whole-genome DENV enrichment Future work

10.Whole-genome sequencing

Part lll Bioinformatics analyses

11.Create dataset of DENV sequences

12.ML and Bayesian anlyses
13.Proceeding

14. Thesis defense examination
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