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SCIENCE AT THE EIJKMAN INSTITUTE

HUMAN GENOME DIVERSITY 
AND DISEASES

INFECTIOUS DISEASES

GENETIC BIODIVERSITY

• Diversity of Indonesian 
population

• Red blood cell disorders: 
Thalasemia

• Mitochondria and lifestyle-
related diseases

• Malaria
• Hepatitis
• Dengue
• Emerging virus
• Bacteria

• Wild-life animal 
population genetics 

• Marine microbes
• Genetic diversity of 

anopheles mosquitos
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BACKGROUND

 Acute febrile illness (AFI) viral infections occur worldwide and are one of
the major global burdens of diseases. 

 Might have similar clinical presentation, and the fever can be potentially
fatal if the aetiology is not recognized and appropriately treated early.

 Indonesia has been identified as a high-risk area of emerging viruses,

Viral etiology responsible for AFI in Indonesia is obscure and poorly 
understood. 



STUDY OBJECTIVES

comprehensive information on viral agents causing 
AFI of unknown origin (UFO) in humans

specimens archived from previous studies submitted to the Emerging 
Virus Research Unit (EVRU), Eijkman Institute Indonesia

during the period of 2012-2017



Archived Specimens 
from 2012-2017 studies

METHODS- STUDY SITES
_Retrospective Cryo-preserved specimens_
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2820 Archived Specimens
Over 40 health agencies
Inpatient, Outpatient, 
Emergency Unit, ICU, 

Outbreak cases



SerologyMolecular Detection Virus Isolation Imunological Assay

 Virus isolation
 Serology
Molecular Characterization

Various type of cell lines are available:
• Vero 81 (Green monkey kidney)
• Vero E6 (Green monkey kidney)
• C636 (Mosquito)
• MDCK (Canine kidney )
• BHK (Hamster kidney)

IFA (Immuno Fluorescence Assay)

ELISA
In-House
• IgM Dengue, JE (AFRIMS)
• IgM JE, CHIK (CDC)
• IgG Dengue, JE
• Commercial kit and Rapid Test

Plaque Reduction and Neutralization Assay 
(PRNT)

Pathogen 
Identification

Seroconversion
Confirmation

STUDY ALGORITHM..1 of 2



STUDY ALGORITHM.. 2 of 2

In paralel with Virus Isolation 
Molecular Panel: RT-PCR Assay testing 9 virus panels (family level)

SerologyMolecular Detection Virus Isolation Imunological Assay

Undiagnosed and some of viruses will undergo further characterization with NGS (Ion PGM)

Non-VECTOR BORNE PANELVECTOR-BORNE PANEL 

Bunyaviridae Flaviviridae Alphavirus

example
• DEN
• JEV
• WNV
• Zika

example
• CHIKV
• RRV
• BFV

Coronaviridae

example
• Ortho 

bunya
• Phlebo
• Nairo

Paramyxoviridae

Filoviridae

Enteroviridae

Hantavirus

Henipavirus

Herperviridae



Viral Etiology of Archived specimens 
(2012 to 2017)

2112 eligible samples

(Serum, CSF (Cerebrospinal fluid), 
and respiratory specimens)

24%

76%

children adult

17.8 % (n=379) cases confirmed as viral infection

Most common endemic and emerging viruses discovered were chikungunya, cytomegalovirus, 
measles, and enteroviruses

Emerging viruses such as zika, west nile and enterovirus 71 were also documented

n= 501 n= 1621

o West Nile
o Herpes 6B
o Epstein Barr
o Cytomegalo
o Herpes Simplex 1
o HIV
o Coxsackie A6
o Coxsackie A1
o Coxsackie B3

oEntero 71
oRhino
oMeasles 
oBoca
oH1N1 Pandemic 2009
oHuman Corona OC43
oHuman Adeno

oZika
oNeurotropic Den
oChik



First reported cases in Indonesia of numerous emerging viruses 
by the Emerging Virus Research Unit at the Eijkman Institute for molecular Biology



LIMITATION
What we Learned for the past 5 years

Successful detection depends on:
1. Time frame of specimen collection (early stage)
2. cold chain maintenance

CONCLUSION
o The compiled data provides relevant information on the endemic and emerging viruses 

in Indonesia from 2012 to 2017. 

o Importance of gold standard assays like virus isolation in addition to the molecular 
screening and deep sequencing as a useful tool for virus characterization.

It is essential conduct further investigation on remaining unknown 
cases to better understand the distribution of this infection and 

its potential public health problems.
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