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INTRODUCTION

DENGUE FEVER

e Dengue is a major mosquito-borne viral disease worldwide
e Major public health problem in tropical & subtropical regions

e Clinical spectrum ranges from
- Mild dengue fever
- Severe dengue

e No specific antiviral treatment
e Supportive care is main management
e Early diagnosis reduces mortality

reported cases 0.001 - 0.009 0.01-0.99 10-999 10-99 =1 Not applicable
Country with reported dengue cases Km V [ I I t .

Pourzangiabadi et al., 2024



DENGUE VIRUS

Aedes aegypti

INTRODUCTION 2

Dengue Virus Serotype and Structure

Genomic structure polyvprotein sequence

I
Structural proteins
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Non-structural proteins
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e Family: Flaviviridae
e Genus: Flavivirus

Envelope protein

RNA genome e +SSRNA genome

Membrane protein

e 4 serotypes: DENV-1 to DENV-4

Capsid protein

Genome encodes:
e 3 structural proteins (C, prM/M, E)
e 7 non-structural proteins (NS1-NS5)



INTRODUCTION

DENGUE PATHOGENESIS

Healthy Human r_, Aedex aegypii Enhancement (AD E)

Aedes albopicius

, Dengue ADE via Fc gamma receptor
Deague m““‘""“f Mosquito bite A = o
~ (FcyR) cells
__,f” i Wiy Y Antibodies to |

- \‘\ —— DENV-1 o Jf"‘ Virus-immune
Eplderm L ) =% complex

i 2 _ - = 5 = ~ _@ | | Immune Activation = s % - — | * ) ,f— 3 ;&‘? * *

@ Initiall Infection and Viral Replication Antibody -Dependent

-

y & 8 " \ DENV-2
Dermis : L “ ﬂw &' Dengue Virus ' Mo . x]lﬁl # * %
T cell activation . . ’ * ‘hF_E) # Virus
i Immune cell entry o Y propagation
Monocyte Macrophage . ) )
Deniisitic Cel Antibody enhanced * Non-neutralizing antibodies
uptake » Uptake of virus immune complex via FcyR
Cytolysis ' » Infection enhancement
| "”Y
S i E X _1.;:,1 Cytokine .
PRt ?] Incomplete vaccine
Dengue Virus Specific ‘
T Lymphocyt oo S

e m'f;:;;i;;";;'m“;ﬂ No specific antiviral treatment

Complement activation

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Blood Vessel Four serotypes cause repeated
— infections

Plasmaleakage



INTRODUCTION

) (VMY Yl I I3 Vaccine prevent dengue fever, development beganin 1920s

Live-Attenuated Vaccines
e Dengvaxia (CYD-TDV) by Sanofi Pasteur e Qdenga (TAK-003) by Takeda
- First licensed dengue vaccine - Secondary licensed dengue vaccine
- Using the yellow fever 17D lbackioone - Using the DENV-2 backibone with chimeric DENV-],3and 4
B Takeda TAK-003
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e Butantan (TV003/TV005) by NH
- Not yet licensed
- Using full-length virus with genetic deletions

¢ NIAID TV003/005
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J (Hou et al,2022)

https://www.eurekalert.org/news-releases/1082220
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Compare protein expression profiles between pre- and post- vaccination.

Specific objectives

1.To identify differentially expressed proteins (DEPs) between pre- and post-
vaccination.

2. To identify enriched biological pathways and molecular functions associated
with vaccine-induced immune responses.

3. To characterize the immune networks associated with vaccine-induced
protein expression changes using protein-protein interaction (PPI) analysis.



Hypothesis

Dengue vaccinee have differences proteomic profiling and
Immune response compared with pre-vaccination.



Conceptual framework 7
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Study design

PART 2:

PART 1: Sample collection
Proteomic analysis

and Preparation
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PART 1: Sample collection and Preparation

Objective: To collect plasma samples at 5 time points before and after two vaccine
injections and measure IgM and IgG antibody titer using ELISA.

The first vaccine
injection 3 months

The second vaccine

injection

Day 0 (VO) Day 7 (V1) Day 30 (Vv2) Day 7 (V3) Day 30 (Vv4)
[ | | [ | mn [ |

Sample
processing
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Sample classification

Classification igM IgG
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tovaccine




PART 1: Sample collection and Preparation

Objective: To collect plasma samples at 5 time points before and after two vaccine
injections and measure IgM and IgG antibody titer using ELISA.

Sample classification Proteomics analysis
Classification IgM IgG
o Olink
esponse Proteomics
tovaccine + +
- + |
Non-response Olink target 48 panel
tovaccine _
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ll Select plasma samples
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PART 2 : Differential expression proteins (DEPs)

Objective: To identify differentially expressed proteins (DEPs) between pre- and post-

vaccination.

Data Retrieval
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PART 2 : Pathway enrichment analysis
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Objective: To identify enriched biological pathways and molecular functions associated
with vaccine-induced immune responses.
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PART 2 : Protein-Protein interactions (PPl Network) 13

Objective: To characterize the immune networks associated with vaccine-induced

protein expression changes.
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PART 3 : Data interpretation 14

Objective: To analyze proteomic profiles between sample groups and interpret results
compare with previous literature.
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2025 2026 2027
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Activities

.Coursework

2. Literature review and Planning
3.Proposal writing

4 Proposal examination

Part | ELISA test

5.Measure IgM and IgG antibody titer
Part Il Proteomic analysis
6.Differentially expression proteins (DEPs)
7.Pathway enrichment

8.PPI analysis

Part lll Data interpretation

10.Proceeding

11.Thesis defense examination

- Future work
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