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INTRODUCTION

DENGUE FEVER

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

Clinical spectrum ranges from
     - Mild dengue fever
     - Severe dengue 

No specif ic antiviral  treatment
Supportive care is main management
Early diagnosis reduces mortal ity
Vaccine development ongoing

Pourzangiabadi et al . ,  2024
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DENGUE VIRUS

Aedes aegypti

Family:  Flavivir idae 
Genus:  Flavivirus 
+ssRNA genome
4 serotypes:  DENV-1 to DENV-4

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

Pourzangiabadi et al . ,  2024
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DENGUE PATHOGENESIS

Initial Infection and Viral Replication

 Immune Activation

Plasma Leakage 

Antibody -Dependent
Enhancement (ADE)

Incomplete vaccine 

No specific antiviral treatment

Four serotypes cause repeated
infections
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Qdenga (TAK-003) by Takeda
          - Secondary licensed dengue vaccine
          - Using the DENV-2 backbone with chimeric DENV-1, 3 and 4

Butantan (TV003/TV005) by NIH
          - Not yet licensed 
          - Using full-length virus with genetic deletions 

https://www.eurekalert .org/news-releases/1082220

DENGUE VACCINE
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Vaccine prevent dengue fever, development began in 1920s

Live-Attenuated Vaccines

Dengvaxia (CYD-TDV) by Sanofi Pasteur
          - First licensed dengue vaccine
          -  Using the yellow fever 17D  backbone 

(Hou et al., 2022)



O b j e c t i v e  

Compare  prote in  express ion  prof i les  between pre-  and post-  vacc inat ion .

S p e c i f i c  o b j e c t i v e s

1 . To  ident i fy  d i f fe rent ia l ly  expressed prote ins  (DEPs)  between pre-  and post-
vacc inat ion .

 

3 .  To  character i ze  the  immune networks  assoc iated wi th  vacc ine- induced   
    p rote in  express ion  changes  us ing  prote in-prote in  in teract ion  (PP I )  analys is .

2 .  To  ident i fy  enr iched b io log ica l  pathways  and molecu lar  funct ions  assoc iated  
    w i th  vacc ine- induced immune responses .
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H y p o t h e s i s  

Dengue vacc inee  have d i f fe rences  proteomic  prof i l ing  and
immune response  compared wi th  pre-vacc inat ion .  

6



O u t c o m e s

Ol ink
Proteomics

C o n c e p t u a l  f r a m e w o r k  

P r o b l e m  P r o c e s s O u t p u t s I m p a c t s

 Per form Ol ink
proteomic  analys is  

Dengue fever  i s  a
major  publ ic

heal th  concern

No un iversa l ly
e f fect ive  vacc ine

Mechanism of
immune response
to  vacc ine  i s  s t i l l

unc lear  

Co l lect  b lood
samples  f rom

vaccinee

Sample
c lass i f icat ion  

us ing  EL ISA  

Ant ibody  leve l
IgM and IgG

L is t  o f   p rote ins

L is t  o f  enr iched
bio log ica l
pathways

PP I  network
d iagram and
hub prote ins

Sample
c lass i f icat ion  

Understand  
immune-re lated

pathways  act ivated
by the  vacc ine

Understand
immune response

to  vacc ine

Improved the
ef f icacy  o f  vacc ine

Improved publ ic
heal th  va lue  and

disease
management
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D i f f e r e n t i a l  e x p r e s s i o n  
p r o t e i n s  ( D E P s )  a n a l y s i s

P a t h w a y  e n r i c h m e n t
a n a l y s i s  

P r o t e i n - p r o t e i n
i n t e r a c t i o n s  ( P P I )

P A R T  1  :  S a m p l e  c o l l e c t i o n  
a n d  P r e p a r a t i o n

P A R T  2  :
 P r o t e o m i c  a n a l y s i s

P A R T  3  :
D a t a  i n t e r p r e t a t i o n

S t u d y  d e s i g n  8

Blood collection 

P lasma
samples

S a m p l e  p r o c e s s i n g

Sample classification

Proteomic results



S a m p l e
p r o c e s s i n g

P lasma
samples

E L I S A  t e s t  
f o r  A n t i - D V 1 - 4

The second vacc ine
in ject ion

Day 0  (V0)

The f i r s t  vacc ine
in ject ion

Day 7  (V1) Day  30  (V2) Day 7  (V3) Day 30  (V4)

3  months  

P A R T  1  :  S a m p l e  c o l l e c t i o n  a n d  P r e p a r a t i o n 9

Object ive :  To  co l lect  p lasma samples  at  5  t ime po ints  before  and af ter  two vacc ine
in ject ions  and measure  IgM and IgG ant ibody  t i te r  us ing  EL ISA .

Sample classification 



Ol ink
Proteomics

P A R T  1  :  S a m p l e  c o l l e c t i o n  a n d  P r e p a r a t i o n 10

Object ive :  To  co l lect  p lasma samples  at  5  t ime po ints  before  and af ter  two vacc ine
in ject ions  and measure  IgM and IgG ant ibody  t i te r  us ing  EL ISA .

IgM IgG

Response
to vaccine 

Non-response
 to vaccine 

Classification

P r o t e o m i c s  a n a l y s i sS a m p l e  c l a s s i f i c a t i o n

Se lect  p lasma samples

Ol ink  target  48  panel



D a t a  R e t r i e v a l  

P A R T  2  :  D i f f e r e n t i a l  e x p r e s s i o n  p r o t e i n s  ( D E P s )  11

Object ive :  To  ident i fy  d i f fe rent ia l ly  expressed prote ins  (DEPs)  between pre-  and post-
vacc inat ion .

Raw data
f rom LC-MS/MS

Normalization 

Quality control 

Data  Processing D i f f e r e n t i a l l y  E x p r e s s e d
P r o t e i n s  ( D E P s )



P A R T  2  :  P a t h w a y  e n r i c h m e n t  a n a l y s i s  12

Object ive :  To  ident i fy  enr iched b io log ica l  pathways  and molecu lar  funct ions  assoc iated 
 w i th  vacc ine- induced immune responses .

P a t h w a y  E n r i c h m e n t
A n a l y s i s

K e y  P a t h w a y s  I n v o l v e d
I n  I m m u n e  R e s p o n s e

D i f f e r e n t i a l l y  E x p r e s s e d
P r o t e i n s  ( D E P s )

Pathway Enr ichment
Analys is  (KEGG /  GO)

✔  Cytok ine  s ignal ing
 ✔  Complement

act ivat ion
 ✔  To l l - l i ke  receptor

s ignal ing

Example

S ign i f icant  Immune
Pathways



P A R T  2  :  P r o t e i n - P r o t e i n  i n t e r a c t i o n s  ( P P I  N e t w o r k ) 13

Object ive :  To  character i ze  the  immune networks  assoc iated wi th  vacc ine- induced 
 prote in  express ion  changes .

D i f f e r e n t i a l l y  E x p r e s s e d
P r o t e i n s  ( D E P s )  P P I  N e t w o r k  A n a l y s i s

P P I  N e t w o r k
V i s u a l i z a t i o n

STR ING Database

PP I  Analys is



P A R T  3  :  D a t a  i n t e r p r e t a t i o n   14

Object ive :  To  analyze  proteomic  prof i les  between sample  groups  and in terpret  resu l ts
compare  wi th  prev ious  l i te rature .

L i t e r a t u r e  c o m p a r i s o nE L I S A  T e s t

P r o t e o m i c  R e s u l t s

Ol ink
Proteomics



                 Activities 2025 2026 2027
Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2

1.Coursework 

2.Literature review and Planning 

3.Proposal writing

4.Proposal examination 

Part I ELISA test 

5.Measure IgM and IgG antibody titer 

Part II Proteomic analysis 

6.Differentially expression proteins (DEPs)

7.Pathway enrichment 

8.PPI  analysis 

Part III Data interpretation 

10.Proceeding

11.Thesis defense examination 

T h e s i s  p l a n 15

Done On process Future work
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