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SAMPLING FROM a new BROILER (or other chicken destined for meat production) farm*
From the beginning of the first visit to a new farm the following procedure will be used to collect supporting details and biological samples. Please refer to separate protocols for sampling at other types of location. 
The location and age of chickens to be sampled will be established prior to sampling based upon output from WPs including 1 and 7. Chickens intended for meat consumption should be sampled in the last week of life prior to slaughter to ensure relevance to the foodchain.
1. Assign a unique identifier and record the address of the location to be sampled. Assign the same unique ID to the questionnaire and all samples collected from that farm*. Details describing the sample identifier system are described below.
2. Record the Global Positioning System (GPS) reference.

To obtain the GPS coordinates of a place using an Android phone or tablet:

a) Open the Google Maps app.
b) Touch and hold an area of the map that is not labelled. You should see a red pin appear.

c) The GPS coordinates will be shown in the search box at the top of the page.

3. Prepare a map of the farm detailing all distinct units**. Number each unit in ascending order starting from ‘01’. Take a photo of the map to link it to the questionnaire.
4. Complete the full questionnaire with the farmer/smallholder/owner/manager/other relevant farm employee. 
5. Photograph details of feed composition and additives from feed packaging.

6. Note the location of the unit to be sampled within the farm site by referring to the farm map (see point #3 above) and indicate which unit has been selected for sampling. Usually only one unit will be sampled per farm.
7. Five chickens will be selected for terminal sampling (culling + post-mortem), supplemented with ten chickens for live bird sampling, as described below. Chickens to be culled will be purchased; chickens to be live sampled will be returned and not purchased (although compensation may be offered). 
NOTE: layer and breeder chickens will not be culled for sampling, as described in the protocol Poultry Hub Field SOP 003.
*The term farm includes all smallholdings and villages that may be sampled. Sampling during transport or at market is described in protocols Poultry Hub Field SOP 004 and 005.
**Unit may mean a defined chicken pen, shed or enclosure, a specified backyard or any other area containing chickens within a farm.

MATERIALS
	Item
	Number

	Clean, disposable gloves (e.g. nitrile)
	As required

	Shoe protector (overshoes)
	As required

	Large socks or material overshoes (for environmental sample)
	1 pair

	Overalls/protective clothes (to prevent soiling)
	As required

	Face mask (e.g. N95 type)
	As required

	Disinfectant spray bottle (e.g. Virkon, 1% w/v)
	2

	Scales (to weigh chickens)
	1

	Digital camera, tablet or smart phone
	1+

	Sterile swabs, plastic stem, cotton or Dacron tipped. For:

(i) avian influenza

(ii) Campylobacter species from chickens
(iii) Escherichia coli from chickens

Total:
	30
  5
  1
36

	2 ml, screw top cryovial tubes, sterile, containing 1.5 ml virus transport medium (VTM; recipe outlined below)
	30

	2 ml, screw top cryovial tubes, sterile, containing 1.5 ml Preston broth (recipe outlined below)
	5

	2 ml, screw top cryovial tubes, sterile, containing 1.5 ml brain heart infusion broth (recipe outlined below)
	1

	Sealable clear polyethylene sample bag (small, e.g. ~500 ml) or a sampling bottle containing 140 ml brain heart infusion broth (recipe outlined below) for environmenal Salmonella sampling
	1

	Coolbox with ice
	1

	Portable freezer, dry shipper or dry ice
	1

	Large scissors (to remove head for blood collection post-mortem)
	1

	Sterile scissors and scalpel (forceps optional extra)
	3

	Kitchen foil square (~20 cm2)
	2

	70% (v/v) ethanol
	As required

	5 ml disposable syringe (optional)
	5

	Disposable plastic pastettes (optional)
	5

	FTA cards for blood (e.g. Whatman: Flinders Technology Associates cards for cell lysis and nucleic acid storage or an equivalent product)
	5 (if 4 spots per card)

	50 ml, screw top polypropylene tubes (e.g. Falcon tubes)
	5

	2 ml, screw top cryovial tubes, sterile, containing 1 ml RNAprotect Bacteria Reagent (Qiagen)
	4

	Sealable clear polyethylene sample bag (small, e.g. ~100 - 500 ml) for breast meat
	2

	Sealable clear polyethylene sample bag (small, e.g. ~100 - 500 ml) for feathers
	2

	5-7 ml screw top tube containing 4-5 ml RNAlater reagent
	5

	Cryo-resistant sample identification labels
	As required

	Pens for marking tubes, etc.
	As required

	Notepad (for recording any additional observations)
	1

	Waste disposal bags
	As required


Virus transport medium (VTM) – materials as shown here, or locally sourced and validated equivalents
	Material
	Quantity
	Source(s)
	Cat. No.

	MEM Eagle’s Hanks BSS, w/o L-glut, HEPES Buffered
	500 ml
	Lonza, Verviers vh Cambrex, bestelnr
	12-137F

	Lactalbumin enzymatic hydrolysate
	2.5 g
	Sigma-Aldrich
	L9010-500G

	Pen/Strep [10,000 U/ml Pen, 10,000 µg/ml]
	12 ml
	Cambrex
	DE17-602E

	Polymyxin B sulphate [10,000 U/ml]
	6 ml
	Sigma-Aldrich
	P0972-10MU

	Nystatin [10,000 U/ml]
	3 ml
	Sigma-Aldrich
	N6261-5MU

	Gentamicin [50 mg/ml]
	3 ml
	Gibco
	15750-037

	Glycerol
	60 ml
	Sigma-Aldrich
	G6279-1L


Campylobacter transport medium (Preston broth) – materials as shown here, or locally sourced and validated equivalents
	Material
	Quantity
	Source(s)
	Cat. No.

	Nutrient broth No. 2
	12.5 g
	Oxoid
	CM0067

	Distilled water
	475 ml*
	-
	-

	Modified Preston Campylobacter selective supplement
	1 Vial
	Oxoid
	SR0204

	Campylobacter growth supplement
	1 vial
	Oxoid
	SR0232E

	Lysed horse blood
	25 ml
	Oxoid
	SR0048


*To a final volume of 500 ml
Escherichia coli and Salmonella transport medium (brain heart infusion broth) – materials as shown here, or locally sourced and validated equivalents
	Material
	Quantity
	Source(s)
	Cat. No.

	Brain heart infusion broth (BHI)
	18.5 g
	Oxoid
	CM1135

	Distilled water
	500 ml*
	-
	-


*To a final volume of 500 ml

sample labelling

8. Location and sample identity numbers should be assigned prior to visiting a farm, labelling all collection items accordingly, using the following format. Different site numbers will also be used to indicate subsequent visits to the same site. The date of sampling will be included in the metadata that accompanies each unique identifier.
[Region]-[Site type]-[Site number]-[Bird number]-[Sample type]
Region:

	Bangladesh
	B

	India – Gujarat
	G

	India – Tamil Nadu
	T

	Sri Lanka
	L

	Vietnam
	V


Site type:

	Farm
	F

	Market
	M

	Slaughterhouse
	S

	Transport
	T


Site number:

Here, site = farm or smallholding. A unique three-digit number, assigned per region from a central database (e.g. 001).

Bird number: Serial two-digit number, 01-15 per site.

Sample type:

	Oropharyngeal swab in VTM (2 ml screw top cryovial) for AIV
	O

	Cloacal swab in VTM (2 ml screw top cryovial) for AIV
	C

	Whole blood collection for serum (50 ml screw top polypropylene tube)
	B

	Whole blood (FTA card) for genomic DNA
	Bf

	Caecal contents in RNAprotect Bacteria Reagent (2 ml cryovial) for microbiome
	Cr

	Caecal contents swab for Campylobacter
	Cs

	Colon - rectum/cloacal contents swab for E. coli
	Rs

	Tissues in RNAlater (7 ml screw top tube)
	T

	Breast tissue for antimicrobial residues (food bag)
	M

	Feathers (n=4/chicken) for antimicrobial residues (food bag)
	F

	Egg contents for antimicrobial residues (50 ml hinged tube)
	Eg1

	Egg contents for Salmonella detction (50 ml screw top polypropylene tube)
	Eg2

	Egg shell for antimicrobial residues (food bag)
	Eg3

	Environmental faecal sample (boot sock or other) in broth for Salmonella species
	Vs


For example, a caecal swab sample collected from the third chicken sampled on a farm in Gujarat with ID 012 would be assigned the reference: G-F-012-03-Cs. 
Similarly, an oropharyngeal sample collected from the sixth chicken sampled at a market in Vietnam with ID 112 would be assigned the reference V-M-112-06-O. 
The reference ID of each vial should be recorded alongside the questionnaire, and any further comment about the sampling procedure. Vial labels should be shown on each vial, as well as on the Sample Collection Sheet.
Procedure

9. Put on disposable gloves, overalls, facemask and overshoes, then disinfect the gloves using the disinfectant spray.

COLLECTION OF BIOLOGICAL SAMPLES – terminal sampling
[See final page for summary of sample types and numbers]
10. Identify and capture five chickens for terminal sampling.
To do this, roughly divide the unit into five sections, then select and capture one apparently healthy chicken from each section. Do not just catch the slowest chicken.
When catching and handling chickens follow guidelines laid out by the Humane Slaughter Association (https://www.hsa.org.uk/catching-and-handling/chickens). If a chicken flaps for more than 20 seconds, spends more than one minute in vocalisation or panting, or exhibits tonic immobility, it should be released and replaced.

11. Photograph the unique chicken identifier (as indicated on the questionnaire).
12. Photograph the chicken to be sampled in the following order: left side, right side, front, back, close up of head (left side), close up of legs, and close up of feet soles. 
13. Weigh the chicken and record the weight (e.g. by taking a photograph of the scales or adding to the questionnaire).

14. For detection of avian influenza virus, take one oropharyngeal and one cloacal swab from the chicken using separate dry cotton (or Dacron)-tipped swabs with plastic stems, placing them directly into separate 2 ml cryovial tubes containing virus transport medium (VTM). Break or cut the swab stems, ensuring that the tips remain in the VTM, then screw the lids on and store them in the cold box with ice or re-usable cold packs. Swabs should be transferred to storage at -70oC (or below) as soon as possible.
a. Oropharyngeal swabs will be taken by gently rolling the swab tip around the inside of the bird’s mouth and behind the tongue. Note that collection of an oropharyngeal swab is different from that of a tracheal swab; the latter is collected from the air passage (trachea) at the back of the bird’s mouth.

b. Cloacal swabs are collected by inserting the entire tip of the swab into the cloaca and swabbing with two to four circular motions while applying gentle pressure against the mucosal walls; gently shake any large faecal residues from the swab before placing it in the VTM.

15. Cull each chicken using an approved method (e.g. cervical dislocation) and prepare for immediate sampling, one chicken at a time. Culling is only to be completed by trained and approved personnel.

When culling chickens follow guidelines laid out by the Humane Slaughter Association (https://www.hsa.org.uk/publications/online-guides). If cervical dislocation fails, and only if absolutely necessary, alternatives include blunt force trauma or decapitation.
NOTE: It is important to sample each chicken immediately post-mortem to reduce incidental variation in features such as microbiome populations and tissue-specific gene transcription profiles. Do not cull all five chickens at the same time. Do not transport the live chickens elsewhere, since the change of environment and stress will also affect microbiome populations and tissue-specific gene transcription profiles.
16. Post-mortem, beginning immediately by decapitating the chicken to collect blood directly from the jugular vein into a sterile 50 ml screw top polypropylene tube (e.g. Falcon tube) using large, clean (but not necessarily sterile) scissors OR opening the heart to collect blood using a sterile, disposable syringe. 
For genomic DNA, immediately collect four spots of blood onto a Whatman FTA card (or equivalent, NOT untreated filter paper) labelled with the unique combined farm and bird identifier. The easiest way is to touch the chickens open neck onto the card, but blood can be pipetted from the 50 ml tube using a disposable pastette as an alternative.
17. Collection of intestinal contents – please refer to Figure 1. 
Figure 1. Overview of the chicken intestinal tract
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a. the caeca

i. Remove caecal pouches immediately post-mortem using one pair of sterile scissors per chicken and sample the caecal contents by squeezing into sterile 2 ml cryovials (two samples per chicken, representing one per caecal pouch, from the first two chickens only) containing 1 ml RNAprotect Bacteria Reagent (Qiagen, Germany) at an approximate ratio of 1:1. If there are insufficient contents to squeeze out or they are too solid, cut the caeca open longitudinally and use the scissors to transfer some of the contents into the RNAprotect Bacteria Reagent. Store and transport each sample to the laboratory in a portable freezer at −20(C, in a dry shipper or on dry ice prior to storage at −80(C. 
ii. Cut the caeca open longitudinally and swab for selective culture of Campylobacter species using a cotton or Dacron tipped swab with a plastic stem (all five chickens). Place each swab in a separate 2 ml cryovial tube containing Preston broth. Break or cut the swab stem as described for virus sampling (above) and place in the cool box. Proceed to selective culture of Campylobacter species in the laboratory. Ethanol clean the scissors if re-using.
b. the colon/cloaca (closest equivalent to fresh faecal material in the absence of environmental contamination)

i. Cut the colon/cloaca open longitudinally and swab using a cotton or Dacron tipped swab with a plastic stem for selective culture of E. coli (first chicken only). Place the swab in a 2 ml cryovial tube containing brain heart infusion broth. Break or cut the swab stem as described for virus sampling (above) and place in the cool box. Proceed to selective culture of E. coli in the laboratory. 

18. Collection of intestinal tissues. After collection of intestinal contents excise a single ~2 cm section from the midpoint of one caecal pouch and the colon/rectum/cloaca tissues used in Step #17 (all five chickens, Figure 2). Cut ~0.5 cm lengthwise into the rectum/cloaca tissue from the proximal end to facilitate (i) discrimination from the caecal tissue and (ii) orientation, then place in ~5 ml RNAlater in a 5-7 ml container labelled with the unique bird identifier. Remove the spleen, cut in half and store one-half in the same RNAlater. Incubate at +4(C overnight (or up to two weeks), then remove the RNAlater and freeze at -20oC or -80oC. Ethanol clean the scissors if re-using.
Figure 2. Illustration of intestinal processing for identification prior to storage in RNAlater.
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FROM THE FIRST TWO CHICKENS ONLY
19. For detection of antimicrobial residues separate the pectoralis muscle (P) from the sternum, exposing the supracoracoideus muscle (S; Figure 3). Detach the pectoralis muscle and place on a sheet of kitchen foil.

Figure 3. Breast meat to be sampled for AM residues.
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20. Sample the medial aspect of the pectoral muscle. Cut a deep cubic sample with the scalpel, discarding the superficial layer that was in contact with the skin. The minimum quantity is 20g of chicken breast meat (equivalent to 2.6 cm3). Place the tissue in a small sealable plastic bag and store upright in a portable freezer at −80(C, in a dry shipper or on dry ice prior to storage at −80(C. Only two meat samples collected PER FARM. If necessary, sample from both sides of the same chicken to recover enough meat when a small chicken is sampled.
21. Cut four large wing feathers at the base (closest to the skin, two feathers per wing) and place them in a small plastic bag for future antimicrobial residue testing. Transport and store at -20oC on return to the laboratory. Only two chickens sampled for feathers PER FARM.
22. Clean re-usable items using 70% ethanol and open a new sterile pair of scissors and/or scalpel.
23. Return to step #11 and repeat until five chickens have been culled and sampled.

COLLECTION OF BIOLOGICAL SAMPLES – live bird sampling

24. Identify and capture ten additional chickens for live bird sampling.

To do this, roughly divide the unit into five sections, then select and capture two apparently healthy chickens from each section.

25. For detection of avian influenza virus, take one oropharyngeal and one cloacal swab from each chicken using separate dry cotton or Dacron-tipped swabs with plastic stems, placing them directly into separate 2 ml cryovials containing virus transport medium (VTM). Break or cut the swab stems, ensuring that the tips remain in the VTM, then screw the lids on and store them in the cold box with ice or re-usable cold packs. Swabs should be transferred to storage at -70oC (or below) as soon as possible.

a. Oropharyngeal swabs will be taken by gently rolling the swab tip around the inside of the bird’s mouth and behind the tongue. Note that collection of an oropharyngeal swab is different from that of a tracheal swab; the latter is collected from the air passage (trachea) at the back of the bird’s mouth.

b. Cloacal swabs are collected by inserting the entire tip of the swab into the cloaca and swabbing with two to four circular motions while applying gentle pressure against the mucosal walls; gently shake any large faecal residues from the swab before placing it in the VTM.

COLLECTION OF BIOLOGICAL SAMPLES – environment (litter)

26. Put on a large pair of socks or clean material overshoes on top of the original overshoes.
27. Starting in a randomly selected corner of the unit, walk in an approximate ‘W’ shape across the unit (as shown below). 
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28.  Remove the socks/overshoes and store as follows: 
· Place one boot sock into 140 ml brain heart infusion broth in an appropriate plastic bag or sampling bottle for selective culture of Salmonella species. Ensure that the bag is sealed and stored upright in the cool box. [Proceed to selective culture of Salmonella species in the laboratory]. 
Summary of samples to be collected during terminal sampling from chickens reared for meat:
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On farm sampling for biological analyses: terminal sampling of chickens for meat
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