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Materials
	Item
	Number

	Qiagen QIAamp Fast DNA Stool Mini kit (Qiagen cat no.: 51604)
	1 kit

	Ethanol (96-100%)
	As required

	DNase free RNase (e. g. Macherey-Nagel)
	As required

	Proteinase K (Qiagen cat.no.: 19131, to supplement kit since extra is used)
	150 μL


equipment
	Item
	Number

	MicrocCentrifuge, suitable for 1.5 ml and 2 ml tubes
	1

	Pasteur and/or Gilson-style pipette (P200 and P1000) and tips
	1 set

	Heat block, suitable for 2 ml tubes
	1

	Mini-Beadbeater, TissueLyser, or similar.
	1

	Sterile glass beads (autoclaved, 0.4-0.6 mm; e.g. Sigma cat no.: Z250465)
	5 x ~200 μL

	2 ml screw top tubes (for bead beating)
	5

	1.5 ml flip-top tubes for DNA collection
	10

	Cryo-resistant sample identification labels
	As required

	Pens for marking tubes, etc.
	As required

	Waste disposal bags
	As required

	Qubit 3.0 fluorometer (if available, or similar)
	As required

	Gel electrophoresis equipment (optional)
	As required


PROCEDURE

Nucleic acid extraction

Isolate total genomic DNA using a QIAamp Fast DNA Stool Mini kit (Qiagen) following the manufacturer’s instructions with the following modifications. The numbers shown here are appropriate for caecal samples from one broiler farm as sampled in Hub protocol OHPH Field SOP 001, including five terminally sampled broiler chickens. Processing colonic samples will follow the same protocol.
This protocol has been adapted from Knudsen BE et al. (2016) Impact of Sample Type and DNA Isolation Procedure on Genomic Inference of Microbiome Composition. mSystems, 1 (5), e00095-16; DOI: 10.1128/mSystems.00095-16. 

1. Thaw each sample on wet ice. Once thawed, ensure the sample is kept cold on ice until the InhibitEX buffer is added.
2. Add 300 μL of caecal content with Bacterial Protect RNA reagent to 1 ml InhibitEX buffer in a 2 ml screw top tube.
3. Vortex thoroughly until each sample is homogenised.

4. Disrupt the sample further by:

a. Adding the equivalent of ~ 100-200 μL sterile glass beads (0.4-0.6 mm, autoclaved), then disrupt using a Mini-Beadbeater (3,000 oscilations per min for one min; or using similar equipment) or vortex vigorously for 1 min to homogenise and disrupt the sample. [NOTE. It may be necessary to increase the duration if a vortex mixer is used]
OR

b. Treat samples in a TissueLyser at 30 Hz for 3 x 30 s, with cooling on ice between each treatment.
For each individual sample complete extraction as described below:
5. incubate at 95°C for 7 min.
6. Vortex for ~15 sec.
7. Centrifuge each sample at full speed (e.g. 13,000 rpm+/~20,000 g) for 1 min to pellet residual solid material.
IMPORTANT: Do not transfer any solid material. If particles are still visible in the supernatant, centrifuge the sample again.

8. Pipette 30 μl proteinase K into a new 1.5 ml microcentrifuge tube (not provided).

9. Pipette 400 μl supernatant from step 7 into the 1.5 ml microcentrifuge tube containing proteinase K.

10. Add 400 μl Buffer AL and vortex for 15 s.

Note: Do not add proteinase K directly to Buffer AL. It is essential that the sample and Buffer AL are thoroughly mixed to form a homogeneous solution.

11. Incubate at 70°C for 10 min.

Centrifuge briefly to remove drops from the inside of the tube lid.

12. Add 400 μl of ethanol (96–100%) to the lysate, and mix by vortexing.

Centrifuge briefly to remove drops from the inside of the tube lid.

13. Carefully apply 600 μl lysate from step 12 to the QIAamp spin column. Close the cap and centrifuge at full speed for 1 min.

Close each spin column in order to avoid aerosol formation during centrifugation. If the lysate has not completely passed through the column after centrifugation, centrifuge again until the QIAamp spin column is empty.

14. Apply the remaining lysate from step 12 to the spin column, close the cap and centrifuge at full speed for 1 min. Place the spin column in a new 2 ml collection tube, and discard the tube containing the filtrate.

Close each spin column in order to avoid aerosol formation during centrifugation. If the lysate has not completely passed through the column after centrifugation, centrifuge again until the QIAamp spin column is empty.

15. Carefully open the QIAamp spin column and add 500 μl Buffer AW1. Centrifuge at full speed for 1 min. Place the QIAamp spin column in a new 2 ml collection tube, and discard the collection tube containing the filtrate.

16. Carefully open the QIAamp spin column and add 500 μl Buffer AW2. Centrifuge at full speed for 3 min. Discard the collection tube containing the filtrate.

Note: Residual Buffer AW2 in the eluate may cause problems in downstream applications. Some centrifuge rotors may vibrate upon deceleration, causing the flow-through containing Buffer AW2 to come in contact with the QIAamp spin column. Removing the QIAamp spin column and collection tube from the rotor may also cause flow-through to come into contact with the QIAamp spin column.

17. Place the QIAamp spin column in a new 2 ml collection tube (not provided) and discard the old collection tube with the filtrate. Centrifuge at full speed for 3 min.

This step helps to eliminate the chance of possible Buffer AW2 carryover.

18. Transfer the QIAamp spin column into a new, labeled 1.5 ml microcentrifuge tube (not provided) and pipette 100 μl Buffer ATE directly onto the QIAamp membrane. Incubate for 3 min. at room temperature, then centrifuge at full speed for 1 min to elute DNA.

19. Treat the DNA with DNase free RNase (Macherey-Nagel) to remove contaminating RNA. 

20. QC the sample and quantify the isolated DNA amount. For example, this can be done using a Qubit dsDNA HS Assay kit, Quant-IT DNA Assay Kit high sensitivity, or Quant-IT Picogreen dsDNA. 
Optional: A Nanodrop can be used to determine DNA purity. A Bioanalyzer can be used to determine DNA quantity and quality. DNA can be resolved by agarose gel extrophoresis to a visual assessment.
21. The extracted DNA can be stored at -20°C or -80°C until further use.
Laboratory preparation of genomic DNA for microbiome analyses
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