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Why Whole Genome Sequencing 
(WGS)?



WGS for…

• Genome characterization
• Viral evolution
• Emergence of variants
• Changes in tropism or virulence
• Assessing vaccine efficacy

DEFINETELY FOR GENOMIC SURVEILLANCE!!!!!



WGS in the diagnostic pathway

1 Day

Samples
collection

RNA
extraction

Virus
Detection

Genotype and/or Lineage
identification

Disease
confirmed

WGS
Positive samples

Ct <30



WGS: different strategies

• Amplicon-based protocol (Virus-specific)
• Library enrichment by capture probes (Virus-specific)
• SISPA (Universal protocol)



Amplicon-based
ARTIC Protocol



How can I design a panel of primers?

• Download reference sequences from 
public databse (NCBI)

• Align the sequences by MAFFT

• Upload the alignment file on 
PrimalScheme



Amplicon-based protocol 
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Amplification by PCR using virus-specific primers



Selection of reference sequences for
probes design



Library enrichment
by capture probes



Metagenomic analysis

SISPA
Sequence-Independent

Single-Primer Amplification



SISPA

RT Random FR26RV-N
5’ GCC GGA GCT CTG CAG ATA TC NNNNNN 3’

PCR Primer FR20RV 
5’ GCC GGA GCT CTG CAG ATA TC 3’



When to use SISPA?

• When no specific WGS protocol is available
• For WGS of highly variable viruses (e.g. BTV, EHDV, 

AHSV)
• For metagenomic studies (e.g. vector virome analysis)
• For novel virus detection and discovery (e.g. SARS-

CoV-2)



Metagenomic analysis by CZ ID



Metagenomic analysis by CZ ID

• Taxonomic 
classification of the 
reads (NCBI database)

• Easy visualization by 
Heatmap



SOME APPLICATIONS

• RVFV-Phylogenetic analysis, Molecular typing

• Aedes albopictus-Virome analysis

• Metagenomic analysis-Pathogens discovery



Rift valley fever virus
genome organization

• (-) ss RNA
• 3 segments L-M-S



Amplicon-based protocol for RVFV



Amplicon-based protocol for RVFV
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NGS DATA ANALYSIS



• Horizontal coverage: percentage of 
reference genome that has been covered 
by at least one read

• Vertical coverage: the average number of 
sequencing reads that cover each base in 
the reference genome



Phylogenetic analysis 



EVOLUTION



Genome constellation

New RVFV Strain







Virome analysis of vectors



CHIKV autochthonous cases
in Italy 2025
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SISPA workflow 
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Aedes albopictus-
CHIKV identification







Aedes albopictus-
virome profiling



SISPA for Virus discovery



CASE REPORT:
TWO HAFLINGER HORSES 

• 18-month-old foal 

• 7-year-old mare

• Unexpected death due to acute respiratory syndrome



Histopathological and molecular diagnosis    
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BRONCHOPNEUMONIA, 
NECROTIC LYMPHADENITIS

RESULTS

A. Severe multifocal necrosis

B. Thickening of pleura and
interlobular septa

C. Multifocal bronchopneumonia



RESULTS
BRONCHOPNEUMONIA,
VIRAL INFECTION INDICATED

D. Sero-fibrinous and purulent exudate

E. Lymphocyte, plasma-cells and        

eosinophilic granulocytes infiltrate

F. Perivascular inflammatory infiltrate
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RESULTS



FISH



Thanks for your attention

• Genomic unit
• Bioinformatic unit
• Diagnostic and surveillance of exotic disease 

unit
• Virology unit
• Entomology unit
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