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Abstract

Obtaining high–molecular weight (HMW) DNA suitable for long-read sequencing remains challenging in many

plant species due to high levels of secondary metabolites and the risk of mechanical shearing during

extraction. To overcome these limitations, we developed an accessible, column-free protocol based on sodium

dodecyl sulfate (SDS) lysis, optimized for preserving DNA integrity and purity. The method incorporates

antioxidants such as polyvinylpyrrolidone, sodium metabisulfite, and β-mercaptoethanol to neutralize oxidative

compounds, employs low NaCl concentration and potassium acetate precipitation to reduce co-purification of

contaminants, and minimizes mechanical stress by avoiding vortexing and using wide-bore pipette tips. This

optimized SDS-based approach provides a reproducible, cost-effective, and efficient solution for isolating

high-quality HMW DNA from recalcitrant plant tissues, enabling reliable downstream applications in long-read

sequencing technologies.

Image Attribution

Illustration by Crix D'Oliveira.
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Guidelines

To reduce secondary metabolite production and optimize DNA extraction, we recommend placing the sample in a

paper bag and storing it in the dark at 2–8 °C for approximately three days.

We also suggest using wide-bore pipette tips to minimize DNA shearing during handling.

For DNA extractions intended for PCR, the incubation times in Steps 18 and 22 may be reduced.

Materials

Liquid nitrogen

Chloroform: Isoamyl Alcohol (24:1)

Isopropanol

TE Buffer

3M sodium acetate

Ethanol 100%

nuclease free water

Sodium Hypochlorite Solution

70% Ethanol

β-mercaptoethanol 

PVP 40

TRIS  1 M pH 8.0

EDTA 0.5 M pH 8

Sodium Metabisulfite

NaCl 2.5M

Sodium dodecyl sulfate (SDS) 20%

2 ml LoBind tubes

1.5 ml LoBind tubes

Mortar & pestle

Water Bath

Centrifuge
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Protocol materials

70% Ethanol

Sodium Hypochlorite Solution

Liquid nitrogen

Chloroform: Isoamyl Alcohol (24:1)

Isopropanol

TE Buffer

3M sodium acetate

Ethanol 100%

nuclease free water

Safety warnings

Safety information

Work under fume hood when add β-mercaptoethanol and Chloroform.

Safety information

Be careful when handling liquid nitrogen.
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Before start

Prepare the SDS Lysis Buffer on the day of the experiment;

A B C

Reagent Reagent
Stock

Concentration

FINAL

PVP 40 100% 1%

Sodium Metabisulfite 1% 1%

NaCl 5 M 0,5 M

TRIS HCL pH 8 1 M 100 mM

EDTA pH 8 0.5 M 50 mM

DDH2O - ~

Sodium dodecyl sulfate
(SDS)

20% 1,5%

β-MERCAPTOETANOL - 2% (v/v)

When preparing the SDS Lysis Buffer, add SDS at last this will avoiding bubble formation.

Preheat the water bath; Keep the SDS Lysis Buffer at 65°C until the tissue powder is added.

Washing solution (EtOH 70%), fresh

35 ml Ethanol 100% + 15 ml H2O

Potassium Acetate 5M

Dissolve 4.9 gr KAc in 10 ml ddH2O (4.9 gr KAc + ≈ 7.5 ml H2O).

Adjust the pH with glacial acetic acid.

Prepare TE buffer (10 mM Tris pH 8 and 1 mM EDTA pH 8)
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Plant material sterilization 3d 0h 45m

1

Figure 1. Step by step plant spore and sporangia sterilization. Illustration by Crix
D'Oliveira.

2 Sample and store the leaf tissue (fronds) in paper envelopes for three days to induce

dehiscence.

3 Recover and store the spores together with sporangia in 1.5 mL microtubes until one-

third of the tube was filled and then stored at -20 °C  until disinfection.

4 Add 1 mL 70% Ethanol , homogenize by inversion for 00:00:20   and

briefly centrifuge them. 

5 Discard the supernatant and wash by inversion with 1 mL  of autoclaved purified

water,  briefly centrifuge and discard the supernatant.

6 Add 1 mL  of an Sodium Hypochlorite Solution   (active chlorine ~2%) at 

10 % (v/v)  , homogenize by inversion for 00:20:00  , centrifuge at 

5.000 rpm 00:03:00 .

20s

2m

23m
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7 Discard the supernatant and wash by inversion with 1 mL  of autoclaved purified

water,  centrifuge at 5 5.000 rpm 00:03:00 . Repeat this step 4 times.

8 Add 1 mL  autoclaved purified water, homogenize and pipete into a Petri Dish with

BCD medium (MgS04.7H2O - 0.1 mM, KH2PO4 - 1.84 mM, KNO3 - 1M, FeSO4.7H2O -

4.5mM).

Extraction of high-molecular-weight DNA 2h 31m

9

Figure 2. Step by step extraction of high-molecular-weight DNA illustrated protocol.
Illustration by Crix D'Oliveira.

10 Weigh between 50 mg and 100 mg  of leaf tissue. Grind must be done with a

crucible and pestle (previously exposed to Liquid nitrogen  ) until a very fine

powder is obtained. 

11 Pre-heat the Lysis Buffer and aliquot 600 µL for each sample individually in 1.5 mL

microtube. With the aid of a spoon or spatula, transfer the macerate to the microtube.

12 Homogenize by inversion 10 times and incubate at 60 °C  for 00:10:00 .

13 Add 4 µL of RNase A (100 mg/mL); add 4 µL  of proteinase K (> 40 U/mg);

3m

1m

7m

1m

10m
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14 Homogenize by inversion 10 times and incubate at 60 °C  for 00:20:00  gently

homogenizing by inversion every 00:05:00 .

15 Add 600 µL of Chloroform: Isoamyl Alcohol (24:1)  and homogenize by

inversion for at least 00:03:00  until an off-white emulsion forms.

16 Centrifuge at 14.000 rpm for 00:05:00 at room temperature.

17 Carefully aspirate the upper phase of the tube and transfer to a new 1.5 mL microtube.

18 Add 400 µL of Isopropanol -20 °C  and incubate it for at least 

01:00:00  at -20 °C . (Can be stored overnight)

19 Centrifuge at 14.000 rpm for 00:05:00  at room temperature and discard the

supernatant.

20 Add 50 µL of TE Buffer . Add 5 µL of 3M sodium acetate .

21 Add 120 µL of iced Ethanol 100%  ( -20 °C ) and mix well by flicking the

tube.

22 Store tubes at -20 °C  for at least 00:20:00 .

23 Centrifuge at 14.000 rpm  for 00:15:00  at room temperature and carefully

discard the supernatant.

24 Add 1 mL  of freshly prepared 70% Ethanol , mix gently by inversion,

centrifuge briefly and carefully discard the supernatant.

25m

3m

5m

1m

1h

5m

1m

20m

15m

1m

protocols.io | https://dx.doi.org/10.17504/protocols.io.bp2l69kb1lqe/v2 October 24, 2025 8/9

https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.bp2l69kb1lqe/v2


25 Dry the pellet for approximately 00:10:00 at Room Temperature on the bench with

the tube upside down.    

26 Elute in 50 µL  volume in nuclease free water . (Elution volume can be adjusted

for your needs)

Quality Assessment

27 Quantify the DNA on a Qubit® fluorometer (dsDNA high sensitivity assay). DNA yield can

be 500 - 1500 ng.

28 Check DNA integrity though electrophoresis in a 1'% Agarose Gel.

DNA Size Selection

29 Remove short DNA fragments with Circulomics® Short-Read Eliminator Kit.
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