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Isolation of Genomic DNA from Mycobacterium Species
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[Abstract] Isolation of genomic DNA from Mycobacterium species has been a tedious
procedure. This can primarily be attributed to thick and waxy cell wall of mycobacteria which
hampers lysis of the bacterial cell. We have tested various approaches to isolate
mycobacterial DNA and based on this, an optimized protocol is presented here. This protocol
involves initial incubation of mycobacteria with lysozyme, followed by SDS-proteinase K
treatment to bring about cell disruption. In the case of slowly growing mycobacteria such as
BCG (Bacillus Calmette–Guérin) or Mycobacterium tuberculosis (M. tuberculosis), an
intermediate step of cell lysis by physical method results in significantly enhanced yield.

Materials and Reagents

1. Mycobacterium culture (50 to 100 ml)
2. Tris base (Sigma-Aldrich, catalog number: T1503)
3. EDTA (HiMedia Laboratories, catalog number: MB011)
Note: Prepare 0.5 M solution (pH 8) in double distilled water.
4. Liquid nitrogen
5. Proteinase K (HiMedia Laboratories, catalog number: RM2957)
Note: Prepare the stock solution of 10 mg/ml in TE buffer (pH 8).
6. SDS (Bio Basic Canada, catalog number: SB0485)
Note: Prepare 10% solution by dissolving in double distilled water.
7. Lysozyme (Sigma-Aldrich, catalog number: L6876)
Note: Prepare the stock solution of 100 mg/ml in double distilled water.
8. Phenol (Sigma-Aldrich, catalog number: P4557)
Note: Equilibrate with Tris-Hcl (pH 8).
9. Chloroform (HiMedia Laboratories, catalog number: AS041)
10. Isoamyl alcohol (HiMedia Laboratories, catalog number: MB091)
11. 2-Propanol (HiMedia Laboratories, catalog number: MB063)
12. Ethyl alcohol, Pure (Sigma-Aldrich, catalog number: 459844)
13. Nuclease-free water (HiMedia Laboratories, catalog number: TCL016)
14. TE buffer (see Recipes)
15. PCI mixture (see Recipes)
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Equipment

1. Water bath
2. Centrifuge
3. Pestle and mortar

Procedure
1. Harvest mycobacteria by centrifuging 20-40 ml log phase culture (O.D.600 ≈ 0.8) at
2,000 x g for 10 min, room temperature. Carefully discard culture medium and add 10
ml TE (at room temperature) buffer to pellet. Mix gently with a pipette.
Note: If isolating DNA from pathogenic mycobacteria such as M. tuberculosis, step 1
and 2 must be performed in a BSL-3 facility.
2. Incubate mycobacterial suspension at 80 °C for 1 h in a water bath. This step will
facilitate loosening of the mycobacterial cell wall and will also inactivate pathogenic
mycobacteria.
3. Bring down temperature of suspension to ~30 °C and add 20 µl of 100 mg/ml
lysozyme solution (final concentration, 2 mg/ml) to it. Incubate suspension at 37 °C for
6 h to overnight in a water bath.
Note: In case of fast-growing mycobacteria such as Mycobacterium smegmatis (M.
smegmatis), go directly to step 7. However, if DNA is to be isolated from slow-growing
species, follow steps 4-6 which involve lysis of cells by a physical method. Because of
enhanced disruption of cells, this would significantly enhance yield.
4. Pellet down bacilli by centrifugation at 2,000 x g for 10 min, room temperature and
carefully discard supernatant.
5. Snap freeze pellet in liquid N2 and immediately transfer to a mortar. Using a pestle,
crush bacteria while repeatedly adding liquid N2 (~20 ml) to it.
6. Add 10 ml TE buffer into the mortar and carefully bring mycobacteria in suspension.
Transfer this suspension to a 50 ml polypropylene tube.
7. Add 1 ml of 10% SDS solution (final concentration, ~1%) and 20 µl of 10 mg/ml
Proteinase K solution (final concentration 20 µg/ml). Incubate for 2 to 4 h at 60 °C in a
hot water bath.
8. Add an equal volume of PCI mixture to the tube and mix contents by gently inverting
tube for 5-10 min.
9. Centrifuge suspension at 12,000 x g for 10 min, 4 °C. Carefully transfer upper
aqueous phase to a new 50 ml tube.
10. Repeat steps 6 to 8 for achieving a higher purity of DNA.
11. Add 100 µl 3 M sodium acetate solution per ml of aqueous phase obtained in step 10.
Mix gently by inverting tube.
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12. Add an equal volume of isopropanol to tube. Mix contents gently and keep undisturbed
for 5-10 min. The white thread-like structure of precipitated DNA will be seen in
suspension (Figure 1).
13. Centrifuge tube at 12,000 x g for 10 min, 4 °C. Discard liquid carefully.
14. Wash DNA pellet by adding 10 ml of 75% ethanol. Centrifuge at 12,000 x g for 10 min,
4 °C.
15. Aspirate liquid without disturbing pellet. Keep tube open to air dry pellet. Do not over
dry pellet, as over dried DNA will be difficult to dissolve.
16. Dissolve pellet in molecular biology grade water and analyze DNA by agarose gel
electrophoresis and spectrophotometer for its purity and integrity.

Figure 1. Precipitated mycobacterial DNA (as seen after step 12)

Recipes

1. TE buffer
50 mM Tris
5 mM EDTA
Use HCl to adjust pH to 8
2. PCI mixture
Tris-saturate phenol to pH 8
Mix Phenol:Chloroform:Isoamyl alcohol in ratio of 25:24:1 volume by volume
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