DNA Extraction methods for use with ESP lysis buffer and Qiagen DNeasy extraction kit

]J. Jones’ protocol

1.  Sample collection:

Samples are collected onto 0.2 µm pore size hydrophilic Durapore membranes (Millipore) using vacuum filtration.  The filters are then gently rolled and immediately slipped into a 2 ml screw top polypropylene vial (Fisher Scientific, Pittsburgh, PA) with the sample side of the filter facing inward.  The filter should not be crushed or folded.  Samples can be lysed at this point or stored frozen in liquid N2 until needed.  If frozen, then vials should be removed from liquid N2 and allowed to thaw for several minutes to near room temperature before proceeding with lysis.

2.  Sample lysis and filtration:

Add 1-2 ml of GuSCN lysis buffer [3 M GuSCN, 50 mM Tris, 15 mM EDTA, 2% Sarkosyl and 0.2 % SDS (v/v), at pH 8.9; modified from Scholin et al. 1999]. Tightly cap vial, vortex briefly, and then placed in an 85ºC heating block for 10 min, with a brief vortexing midway through the heating step.  Remove from the heating block and allow to cool for several min.  Pour the lysate into a disposable polypropylene syringe (Becton Dickinson & Co., Franklin Lakes, NJ) fitted with a 0.2 µm pore size hydrophilic Durapore syringe filter (Millipore, Bedford, MA), and recover the filtered lysate in a sterile polypropylene tube.

3.  Take 250 µl of filtered lysate and add 40 ul of 3M NaOAc pH 5.2

4. Add 200 µl ethanol (96–100%) to the sample, and mix thoroughly by vortexing. 

5. Pipet the mixture from step 4 into the DNeasy Mini Spin Column placed in a 2 ml collection tube (provided). Centrifuge at ≥6000 x g (8000 rpm) for 1 min. Discard flow-through and collection tube. 

6. Place the DNeasy Mini Spin Column in a new 2 ml collection tube (provided), add 500 µl Buffer AW1, and centrifuge for 1 min at ≥6000 x g (8000 rpm). Discard flow-through and collection tube. 
7. Place the DNeasy Mini Spin Column in a 2 ml collection tube (provided), add 500 µl Buffer AW2, and centrifuge for 3 min at 20,000 x g (14,000 rpm) to dry the DNeasy membrane. Discard flow-through and collection tube. 

8. Place the DNeasy Mini Spin Column in a clean 1.5 ml or 2 ml microcentrifuge tube (not provided), and pipet 100 µl water directly onto the DNeasy membrane. Incubate at room temperature for 1 min, and then centrifuge for 1 min at ≥6000 x g (8000 rpm) to elute.  Repeating the elution step a 2nd time may improve yield.
Alternate protocol that uses bead beating – C. Preston

 [start by collecting sample on Durapore filter and x-ferring to cryovial – as above]

1. 0.5g zirconium beads (200µm, Low binding, #SP-2174 OPS Diagnostics LLC)

2. Add 1ml 3M GuSCN lysis buffer as above

3. Bead Beat 30 secs, 5 min 85(C, 30 sec Bead beat, 5 min 85(C 

4. Brief spin 

5. Remove 700 µl 

6. Add 112 µl NaOAC pH 5.2 and 560µl EtOH (200 proof), Vortex

7. Move 2X 660 µl to DNAeasy column.  Spin 6000Xg 1 minute

8. Wash 500 µl AW1, Spin 6000Xg 1 minute

9. Wash 500 µl AW2, Spin MAX for 3 min, discard flow through and spin an additional 1 minute

10. Add 200 µl AWE, 5 min incubation, Spin 6000Xg 1 minute

Custom nucleic acid extraction method using ESP lysis and 13mm GF/F filter for SPEC – for algal culture

M. Adachi
1) Filter 20mL seawater through 13mm Durapore 0.45μm (or other pore size); x-fer filter to cryovial as above.
2) Add 1.0mL ESP lysis buffer and vortex
3) Incubate at 65 ºC for 20min.(mix 4-5 times during incubation)
4) Add 325μL of Buffer PA*1 to the lysate, mix and incubate on ice for 5min.
5) Apply the lysate to Durapore 0.45μm(13mm) in SWINEX(13mm, SX00013NL) or Millex-HV Syringe Driven Filter Unit 0.45μm(13mm, SLHV013NL) and filter
6) Add 1.5 volumes (=1.95mL) of Buffer ES*2 to the filtered lysate and mix by pipetting
7) Apply the lysate to GF/F fixed in SWINEX (13mm) or SYRINGE Filter (13mm, GF/F, Whattman 6825-1307)
8) Apply 2mL of Buffer ESTE*3 to the filter and wash
9) Repeat step. 8)
10) Apply 200μL of SIGMA water (or Milli-Q, clean) and elute nucleic acids
11) Repeat step. 10)
*1 Buffer PA: 3M Potasium acetate
*2 Buffer ES: 70% EtOH, 16.7mM NaCl
*3 Buffer ESTE: 70% EtOH, 100mM NaCl, 10mM Tris-HCl (pH7.4), 2mM EDTA
