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Metagenomics



NGS (Next Generation Sequencing)
RNA sequencing is key to diagnostics
RNA is produced by all viruses and bacteria
Total random RNA sequencing does not require a hypothesis
Sequencing provides unsurpassed specificity
Proportion of reads may provide a “semi quantitative” representation
If random, it provides a representation of “all” agents present
May detect mixed infections that are relevant to clinical diagnosis



NGS (Next Generation Sequencing)



Manual for sample collection



SEPRL control
(properly spotted & dried)

Non-indicating card
(non-recommended)

Indicating card
(poorly spotted)

Indicating card 
(properly spotted & dried)

Indicating card
(insufficiently dried)

QC of FTA cards. These are Among the key aspects to pay attention to during sample preparation in the field. Panels A and D illustrates FTA
cards (from SEPRL control sample and BAH field sample, respectively) that are properly spotted (with the recommended volumes of samples,
i.e., approximately 125 µL) and sufficiently dried. Panel B illustrates non-indicating FTA card in which it is difficult to locate where the samples
were spotted or verify if sufficient sample volumes were spotted. Panel E shows an insufficiently dried (damp) FTA card spotted with a field
sample, which are difficult to punch out discs for subsequent extraction of nucleic acids.

Manual for sample collection
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To unveil hidden pathogens::

Broiler flock with respiratory clinical 
signs, increased mortality, some with 
nervous signs. The Vet in charge is 
convinced this is a VVND case and is 
assuming the mortality Is associated 
with his vaccination program vs ND. He 
is thinking on changing the vaccination 
program vs ND.

Metagenomics



Some nervous signs
Torticolis caused by SHS

Metagenomics

To unveil hidden pathogens:



To unveil hidden pathogens::

Broiler flock which experienced a curve 
of mortality starting the second week of 
age. Lesions in liver, kidneys and 
diarrhea are the main findings. Vet is 
suspecting on Malabsorption syndrome 
caused by Reovirus and is asking to 
include the Reo fraction vs 
malabsorption in the breeders.

Metagenomics



To measure vaccination program efficacy:

Broiler flock with normal mortality and 
no clinical signs.  The Vet is asked to take 
samples for PCR testing before 
slaughter age. The report is positive to 
IBD Virus. The Vet is recommended to 
modify the vaccination program.

Metagenomics



To measure vaccination program efficacy:

.

IBD variant E
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To detect infectious causes of immune suppression:

Causes of bursal athrophy

Not all is about IBD

CAV
Reo
Adeno
Marek
AI
VVND
Mycotoxins
Stress

Metagenomics



To investigate mixed infections:

Avian Influenza + 
Infectious Bronchitis
+
CAV
+
Bacteria

Metagenomics



To investigate mixed infections:

Metagenomics



To understand the epidemiology: 

Metagenomics



To understand the epidemiology: 

Metagenomics



To understand the 
epidemiology: 

Metagenomics



Targeted PCR & Sequencing



Gene are on nucleic acid chains (DNA, RNA)

DNA
DNA viruses (Herpesvirus, Adenovirus, …)
Bacteria (plasmids, nucleus) 
Eucaryotes (nucleus)

RNA
RNA viruses (Ortho- & Para-myxovirus, 
Metapneumovirus, ...)
Bacteria
Eucaryotes: RNAm, RNAt, RNAr

PCR (Polymerase Chain Reaction)



Viral DNA

2/ Denaturation of 
viral DNA

Virus
1/ Extraction of 
viral DNA

3/ Amplification of the 
genetic sequence by 
primers in presence of 
Taq Polymerase

PCR (Polymerase Chain Reaction)



The «billion» amplified genes are then
detectable using two types of PCR

Conventional PCR
Amplification then reveal by Electrophoresis

Real – Time PCR
Amplification and reveal simultaneously by 

Fluorescence reads

PCR (Polymerase Chain Reaction)



FTA cards
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Infectious Bronchitis

[Valastro et Al, 2016]

Genotypes GI –GVI (nowadays GIX or GX)

Differentiation into lineages:

GI: 27 lineages (e.g.GI-1: Mass; GI-13: 793b; …)

~30 lineages to date 



Infectious Bronchitis

Screening PCR (for Avian 
Coronavirus)

Typing PCRs

Sequencing (partial S1 gene) 
including most variable regions

Next generation sequencing (IBV 
directed - whole S1 gene)

[Rohaim et Al, 2020]



Fowl Adenovirus

[Schachner et Al, 2018]



Fowl Adenovirus

Screening PCR

Determination of serotype by sequencing of Hexon gene



Infectious Bursal Disease

[Islam et Al, 2021]



Infectious Bursal Disease

Screening PCR

Typing PCRs (A1, A3, A7)

Partial VP1 and VP2 sequencing

IBDV directed NGS for whole VP1&VP2 sequencing

Consider recombinant vaccine strains (HVT vector vaccines or DIVA PCRs)



Marek’s Disease

Meleagrid aplhaherpesvirus 1 (= Herpesvirus of turkey (HVT) non-pathogenic)

Gallid alphaherpesvirus 3 (non-pathogenic) – SB1

Gallid alphaherpesvirus 2 (= Marek’s Disease Virus)

Meq protein has a key role in oncogenicity, is involved in neurovirulence, is relevant for 
virulence among others: proline rich repeats (PRRs; 4-proline stretches)

The more proline repeats the lower the virulence



Marek’s Disease

Screening PCR

DIVA PCR (CVI988 – RN1250 possible with CVI988 detection system)

Sequencing of meq gene for number of proline repeats

HVT recombinant vaccine strains: HVT-based PCRs (HVT screening or DIVA PCRs based
on inserts or overlapping genetic sequence ‘unique fingerprint of the construct’) 

Possible qPCR with proper quantification at day 21 – Gimeno’s Technique 

[Gimeno I et Al, 2008]



Patho-genotyping?

Newcastle Disease
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Newcastle Disease



Special case of WOAH list A Avian Influenza – HPAI H5Nx

The objective of surveillance is to ensure that there’s no viral
circulation amongst the vaccinated flocks, This is to be made in all
epidemiological units (one epidemiological unit is one farm)

1/ Event based surveillance is to ensure earliest detection of viral
circulation, any abnormal behavior or clinical signs are to be
declared without delay to veterinarian.

2/Enhanced passive surveillance: The sampling protocol involves
the taking by the farmer or a technical worker of tracheal or
oropharyngeal swabs from recently deceased birds up to a
maximum of five dead birds per week to perform RT-PCR.

3/Active surveillance: objective is to detect low level circulation, to
be made by an official vet, is based on a clinical examination, with
the evaluation of the zoo-technical criteria, completed with a
monthly virological surveillance. samples are taken from 60
vaccinated birds for PCR and 20 samples for NP ELISA serology.

Example of surveillance program (EU – France – Vaccinated Duck Population) 



Thank you for your Attention!


