Summary table of FMD sampling for lab diagnosis, ruminants
	Lesions
	Disease Phase
	Sampling/Study objectives
	Type of sample to collect
	Recommended number of samples*
	Quantity for each sample
	Laboratory testing
	Comments

	-
	No clinical signs (suspect cases/incubation period/subclinical infection)

	FMDV serotype
/genotype identification
	Probang/saliva 
	20-40
	-Probang: 
3-5 ml for cattle
2-3 ml for  sheep/goats
- saliva > 2 ml
	- qRT-PCR
- RT-PCR
- virus isolation

	

	
	
	FMD case detection and surveillance
	- Probang
- serum

	20-40 
	-Probang: 
3-5ml for cattle
2-3 ml for sheep/ goats
-Serum: >2ml
	- qRT-PCR
- RT-PCR
- virus isolation
- NSP ELISA
- SP ELISA/VNT
	The virus can be detected before appearance of clinical signs (pre-clinical screening)

	+
	<=4 days after onset of clinical signs
	FMDV serotype
/ genotype identification


	- tongue/hoof epithelium,  
- vesicular fluid
- uncoagulated blood
- saliva fluid
- serum
	at least 4 
	· tissue > 1 g or at least 2 cm2 of epithelium

- blood >5 ml

- serum>2ml

- saliva fluid > 2 ml

-vesicular fluid > 0.5 ml

	- antigen ELISA
- virus isolation
- qRT-PCR
- RT-PCR
- NSP ELISA
- SP ELISA/VNT

	The most suitable specimens are tongue/hoof epithelium from unruptured or freshly ruptured vesicles and vesicular fluid. Quantity of the vesicular fluid to be collected can vary depending on animal species and  vesicles, but in principle, it should be greater than 0.5ml.  
Blood in EDTA/heparin tubes or separated serum for virus isolation and serum for antibody detection.


	
	
	Virus isolation for vaccine matching  
and antigenicity characterization study
	- tongue/hoof epithelium
- vesicular fluid
- uncoagulated blood
- serum
- saliva fluid 
	at least 4
	· tissue > 1 g or
at least 2 cm2 of epithelium
·  blood >5 ml
·  serum>2 ml
·  Saliva fluid  > 2 ml
	- virus isolation

	

	+/-
	5-14 days after onset of clinical signs
	· FMDV serotype/
· genotype identification






· FMD case detection 

	-tongue/hoof epithelium

	5-10 
	-tissue > 1 g or
at least 2 cm2 of epithelium

	- qRT-PCR
- RT-PCR
- virus isolation
- antigen ELISA
	

	
	
	· 
	-Probang 
	5-10
	-Probang:
3-5 ml for cattle
  2-3 ml for sheep /goats
	
	in case of no clinical lesions; whenever possible, mix probang fluid with (equal volume) buffered media in the field. 

	
	
	
	-serum
	5-10
	-serum > 2 ml

	- NSP ELISA
- SP ELISA/VNT


	

	
	
	
	- swabs (nasal/oral)

	10-20
	keep swab in sample
transport medium
	- qRT-PCR
- RT-PCR

	in case of no clinical lesions

	-
	10-28 days after the onset of clinical signs
	· FMDV serotype/genotype identification


· FMD case detection 

	-Probang
	[bookmark: _GoBack]10-20
	Probang
3-5 ml for cattle
2-3 ml for sheep goats   
	- qRT-PCR
- RT-PCR
- virus isolation 
- antigen ELISA
	Whenever possible, mix probang fluid with (equal volume) buffered media in the field.

	
	
	
	-serum
	10-20
	serum>2 ml

	- NSP ELISA
- SP ELISA/VNT
	

	-
	> 28 days after disease (FMD carrier stage)
	· FMDV serotype/genotype identification


· FMD case detection 

	-Probang
	20-40
	-Probang
3-5 ml for cattle
2-3 ml for sheep/ goats     
	- qRT-PCR
- RT-PCR
- virus isolation
- antigen ELISA
	

	
	
	
	-serum
	20-40
	-serum>2 ml

	- NSP ELISA
- SP ELISA/VNT
	

	+/-
	Dead animals
	- FMDV serotype/genotype identification 

- FMD case detection

	- Tongue/hoof epithelium,  
- vesicular fluid
- Lymph node(LN) (such as pre-scapular LN, mandibular LN, popliteal LN, axillary LN)/ tonsil/heart /spleen/kidney
- Uncoagulated blood
- Serum
	
	- tissue > 1 g   

- blood >10 ml

- serum > 5ml

- vesicular fluid  > 1ml
	- qRT-PCR
- RT-PCR
- antigen ELISA
- virus isolation
- NSP ELISA
- SP ELISA/VNT 

	Heart is recommended in animals with heart lesion (myocarditis/ tiger heart); collect as much white heart muscle tissue as possible.

When a lymph node is taken, it is always better to take a lymph node that drains lesion sites (submandibular or popliteal best).


* Table/figure (can be annexed) or supporting tools (software, website, etc) that could help users to determine the number
Abbreviations: 
ELISA = enzyme linked immunosorbent assay; RT-PCR = reverse transcriptase polymerase chain reaction; qRT-PCR = quantitative RT-PCR; NSP ELISA= ELISA for antibodies against nonstructural proteins; SP ELISA = ELISA for antibodies against structural proteins; VNT = Virus neutralisation test

Summary table of FMD sampling for lab diagnosis, pigs
	Lesions
	Disease Phase
	Sampling/Study objectives
	Type of sample to collect
	Recommended number of samples*
	Quantity for each sample
	Laboratory testing
	Comments

	-
	No clinical signs (suspect cases/incubation period/subclinical infection)
	·  FMDV serotype/genotype identification


·  FMD case detection and surveillance
	Saliva or nasal swabs
	 20-40
	fluid > 1 ml
	- qRT-PCR
- RT-PCR
- virus isolation

	

	
	
	
	- Uncoagulated blood

- Serum
	20-40
	blood> 4ml

serum >2ml
	- qRT-PCR
- RT-PCR
- NSP ELISA
- SP ELISA/VNT 
	The virus can be detected before appearance of clinical signs (pre-clinical screening)

	+
	<=4 days after onset of clinical signs
	-FMDV serotype/ genotype identification


- Virus isolation for vaccine matching  
and antigenicity characterization study 
	- epithelial tissues from tongue/hoof , snout and coronary band
- vesicular fluid
- uncoagulated blood
- serum
- swabs(nasal /oral)

	at least 4
	tissue > 1 g 

blood> 5ml

serum> 2ml

fluid > 0.5 ml

vesicular fluid >1ml
	- antigen ELISA
- virus isolation
- qRT-PCR
- RT-PCR
- NSP ELISA
- SP ELISA/VNT 
	The most suitable specimens are tongue/hoof epithelium from unruptured or freshly ruptured vesicles and vesicular fluid.

Blood in EDTA/heparin tubes (or separated serum) for virus isolation and serum for antibody detection

	+/-
	5-14 days after onset of clinical signs
	- FMDV serotype /genotype identification
/ virus isolate characterization



- FMD case detection
	- saliva,  
- tonsil/nasal/oral swab
- epithelial tissues from tongue/hoof , snout and coronary band
- uncoagulated blood
- serum
	5-10

	fluid > 1ml

tissue> 1 g

blood> 5ml

serum> 2ml

	- qRT-PCR
- RT-PCR
- virus isolation
- antigen ELISA
- NSP ELISA
- SP ELISA/VNT
	The best swab site from pigs is the oral tonsils (deep oral cavity) 

	-
	10-28 days after onset of clinical signs
	FMDV serotype/genotype
identification
	-lymph nodes (lesion sites)
-swab (nasal/oral)
	> 10
	fluid > 1ml

	- qRT-PCR
- RT-PCR

	

	
	
	FMDV serotype identification
	-serum
	> 10
	serum> 2ml

	- NSP ELISA
- SP ELISA/VNT
	

	-
	> 28 days after disease
	· FMDV serotype identification

- FMD case detection 
	-serum
	> 10
	serum> 2ml

	- NSP ELISA
- SP ELISA/VNT
	

	+/-
	Dead animals
	· FMDV serotype/genotype identification

· FMD case detection 
	-tongue/hoof epithelium,  
- vesicular fluid
- Lymph nodes(LN) (such as pre-scapular LN,  mandibular LN, popliteal LN, axillary LN)/tonsil/heart /spleen/kidney
- Uncoagulated blood
- Serum
	
	tissue > 1 g 

blood > 5ml

serum> 2ml

vesicular fluid   >1ml
	- qRT-PCR
- RT-PCR
- antigen ELISA
- virus isolation 
- NSP ELISA
- SP ELISA/VNT 

	Heart sampling is recommended esp. with multiple fatalities and when heart lesions are present. Collect as much white heart tissue as  possible.
When a lymph node is taken, it is always better to take a lymph node that drains lesion sites (submandibular or popliteal)


* Table/figure (can be annexed) or supporting tools (software, website, etc) that could help users to determine the number
Abbreviations: 
ELISA = enzyme linked immunosorbent assay; RT-PCR = reverse transcriptase polymerase chain reaction; qRT-PCR = quantitative RT-PCR; NSP ELISA= ELISA for antibodies against nonstructural proteins; SP ELISA = ELISA for antibodies against structural proteins; VNT = Virus neutralisation test
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