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equipment

	Item

	Balance capable of weighing to 0.1 g

	Pipettes 1-10 µL; 10-200 µL; 200-1000 µL

	Disposable loops (bacteriology)

	Disposable petri dishes

	Vortex mixer

	Incubator: 37 ± 1 °C

	Incubator: 41.5 ± 1 °C

	Campy jar 3 L and/or 10 L (microaerobic conditions for Campylobacter)

	Microscope

	PCR machine

	Electrophoresis machine

	Gel visualisation system


media and reagents
	Item

	

	Campylobacter Selective Supplement (SR0204, Oxoid, UK)

	Campylobacter Growth Supplement (SR0232E, Oxoid, UK)

	Lysed horse blood

	Sheep blood

	Campylobacter agar base (CM0689, Oxoid, UK)

	Campylobacter Blood-Free Selective Agar Base (CM0739, Oxoid, UK)

	CCDA Selective Supplement (SR0155, Oxoid, UK)

	Columbia agar (CM0331, Oxoid, UK)

	CampyGen (Oxoid, UK; e.g. CN0025 or CN0035)

	Preston agar (preparation for 500 ml agar: weight 18.5 g Campylobacter agar base (CM0689, Oxoid, UK) + 475 ml distilled water + 1 vial of Campylobacter Selective Supplement (SR0204, Oxoid, UK) + 25 ml Lysed horse blood

	mCCDA (preparation for 500 ml agar: weight 22.75 g Campylobacter Blood-Free Selective Agar Base (CM0739, Oxoid, UK) + 500 ml distilled water + 1 vial of CCDA Selective Supplement (SR0155, Oxoid, UK))

	Buffered peptone water (CM1049, Oxoid, UK)

	Gram stain reagents

	Oxidase strip

	Hippurate reagents

	Brain heart infusion broth (CM1135, Oxoid, UK)

	Glycerol

	Platinum SuperFi II Green PCR Master Mix (Cat No 16543881, Invitrogen) (or equivalent)

	Gel electrophoresis materials and reagents

	Tazobactam (PHR1686-1G, Merk) prepared in H2O at stock concentration 1000 mg/L


SOP for Campylobacter isolation and identification

1. Sample preparation and isolation

1.1. Caecal sample: 1 loop sample in transport broth directly on mCCDA agar and Preston agar. Put the plates in a gas jar, add a CampyGen pack as required for the jar size and incubate micro-aerobically at 41.5 ± 1 °C for 44 ± 4 h.

1.1.1. If extended-spectrum beta lactamase (ESBL) E. coli contamination is anticipated to make Campylobacter isolation difficult, add Tazobactum (4 - 10 µg/ml) to Preston agar, based on extent of ESBL E. coli contamination. 
1.2. Remove plates from the incubator and examine the plates for colonies typical of Campylobacter species. Typically, colonies grow on mCCDA agar with a metallic sheen, flat and moist. On Preston agar colonies shown smooth shape, S form, grey color.

2. Confirmation 

2.1. Select 5 colonies of each type for confirmation testing. Typical colonies from each plate must be subjected to physiological confirmation or colony confirmation by PCR.

2.2. Steak each of the selected colonies on to Columbia blood agar and incubate micro-aerobically at 41.5 ± 1 °C for 48 h. Use the pure culture for examination of morphology, micro aerobic growth and to test the presence of oxidase.

2.2.1. Examination of morphology: Suspend one colony from the Columbia blood agar in 1 ml of buffered peptone water and gram stain. Take all cultures with gram (-) staining and curved bacilli form for further examination.

2.2.2. Oxidase test: Take a single colony and spread in an oxidase strip. Read the result in 10 seconds. The appearance of a dark purple color within 10 seconds at the point of contact denotes a positive result. No color change or a delayed color change denotes a negative reaction. Campylobacter species are oxidase positive.

2.2.3. Micro-aerobic growth: Using a 1 µL disposable plastic loop, streak a colony on to blood agar. Incubate one plate aerobically at 41.5 ± 1 °C for 44 ± 4 h, Micro-aerobically at 25oC for 44 ± 4 h and Micro-aerobically at 37 oC or 41.5 ± 1 °C. Campylobacter species will not grow aerobically at 41.5°C and Micro-aerobically at 25oC.
2.3. Take a loop of bacteria from Columbia agar, suspend in a tube containing 0.4 ml sodium hippurate solution. Shake in order to mix thoroughly and incubate for 4h in an incubator at 37oC. Add 0.2 ml of a ninhydrin solution on the top of the sodium hippurate solution. Do not shake. Incubate in the incubator 37oC for 10 minutes. A dark violet color indicates a positive reaction.

After confirmation by biochemical test isolated Campylobacter strains are stored in cryovials containing Brain heart Infusion and 15 – 20 % glycerol at -80°C pending further analysis.
3. Campylobacter identification using PCR 
3.1. DNA extraction: Use an appropriate kit for total genomc DNA extraction, for example a Gene JET Genomic DNA Purification Kit (Thermo) or a DNeasy kit (Qiagen), as indicated by the respective manufacturer.
3.2. PCR assay: Multiplex PCR was conducted for identification of Campylobacter at genus and species (C. jejuni and C. coli), respectively, using specific primers (as shown below), Wang et al 2002.
3.3. IF MapA and ceuE primers are preferred sites can use it
3.4. IF rapid testing of multiple samples without DNA extraction is required, use Colony PCR: Take a 1 or 2 colony worth of suspect bacteria and place in 20 µL sterile H2O. Add 1 µL of sample to a total PCR reaction mixture of 20 µL, following The PCR mixtures table guideline. 
	Name of Primer
	Sequence (5’-3’)
	Target Gene
	Product Size (bp)

	CJF
	ACTTCTTTATTGCTTGCTGC
	C. jejuni hipO
	323

	CJR
	GCCACAACAAGTAAAGAAGC
	C. jejuni hipO
	323

	CCF
	GTAAAACCAAAGCTTATCGTG
	C. coli glyA
	126

	CCR
	TCCAGCAATGTGTGCAATG
	C. coli glyA
	126

	23S rRNA F
	TATACCGGTAAGGAGTGCTGGAG
	C. jejuni 23S rRNA
	650

	23S rRNA R
	ATCAATTAACCTTCGAGCACCG
	C. jejuni 23S rRNA
	650


Primer preparation:

Optimisation in final primer concentration or thermocycling conditions may be needed. The PCR concentrations provided in the SOP are specific for PlatinumSuperFi II Green PCR Master Mix (Cat No 16543881, Invitrogen). 
Make a working stock of primers by diluting 100 (M of primers to the recommended concentration below in dH2O, adjust total volume as needed.

	Name of Primer
	Volume for 10 (l
	Concentration ((M)
	Final reaction concentration

	CJF
	1.0 (l 
	10 (M
	0.5 (M

	CJR
	1.0 (l
	10 (M
	0.5 (M

	CCF
	2.0 (l
	20 (M
	1 (M

	CCR
	2.0 (l
	20 (M
	1 (M

	23S rRNA F
	0.4 (l
	4 (M
	0.2 (M

	23S rRNA R
	0.4 (l
	4 (M
	0.2 (M

	dH2O
	3.2 (l
	-
	


PCR reaction preparation
Note: If different PCR Master mix is used the total reaction volume and extension time may need to be adjusted based on manufacturer guidelines.
	Component
	Reaction ((l)
	Final concentration

	dH2O
	8
	

	Sample
	1
	

	Primer Mix
	1
	

	2X Platinum SuperFi II Green PCR Master Mix
	10
	X1 

	Total reaction
	20
	


Thermal cycler conditions: Initial denaturation at 98 ˚C for 5 min, followed by 30/35 cycles of denaturation at 98 ˚C for 10 seconds, annealing at 59 ˚C for 30 seconds and extension at 72 ˚C for 30 seconds. Finish with a final extension of 72 ˚C for 7 mins. The PCR products can remain in the thermal cycler at 4oC.

Resolve PCR amplicons by gel electrophoresis using a 1.5% (w/v) agarose gel with a 100 bp DNA ladder and an appropriate stain.
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