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Protocol status: Working
This is an optimized protocol that has been used for years in the Farman lab. We have utilized the single spore isolation, liquid
culture and DNA purification steps successfully for many different fungi.
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Abstract

This protocol describes procedures for isolating pure Pyricularia cultures from lesions in just 24 h and then
generating DNA of sufficient purity for Illumina library production. The typical yield of purified DNA from 10 ml of
culture is 5-10 pg.
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Isolation of Pure, Single-Spored Pyricularia Cultures Directly from Diseased Plant
Tissues
Collect host tissues and place in a plastic bag, along with a piece of paper towel to help

absorb moisture. Tissues should be air-dried before long-term storage (i.e., if it will be a
few days before spores will be harvested).

Place leaves in a moist chamber. A Petri dish containing a dampened paper towel will
work.

mass of conidiophores, with an abundance of sparkling spore masses visible (Figure 1).
The spores will look crystal clear - any pigment and it is not Pyricularia.

Figure 1. Pyricularia spores after overnight culture. A - dried tissue; B - fresh lesion

1
2
3 Leave overnight. If the lesions were caused by Pyricularia, in the morning, you will see a
4

Under a dissecting microscope, rub a flame-sealed, glass Pasteur pipette gently across
the tips of the conidiophores (Figure 2). Spores will adhere to the glass surface (inset).
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Figure 2. Harvesting spores with a sterilized, sealed, glass Pasteur pipette

5 Gently run the glass pipette across the surface of 4% water agar, supplemented with 100
pg/ml of ampicillin antibiotic. Note: 12 single-spore isolations can be performed using a
single, 8.5 cm dia. Petri dish (Figure 3).

Figure 3. Streaking spores on water agar plates

6 After 12 to 24 h, scan the plate under the dissecting microscope to identify a germinated
spore that is well separated from any others. Spores will be most densely distributed at
the point where the glass pipette initially touched the agar. Follow the streak to find an
isolated germling (note: it is critically important to be sure that a single spore has been
picked, so do not pick any where the characteristic spore shape is not perfectly clear -
sometimes two spores can adhere together).

7 Using a scalpel with a no. 11 blade, carefully cut around the germinated spore (Figure 4).
Lift the agar block, being careful not to let it roll across the agar surface where it might
pick up additional spores/hyphal fragments.
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10

11

Figure 4. Using a scalpel to excise a single, germinated spore

Transfer the agar block to an oatmeal agar plate supplemented with 100 pug/ml ampicillin.
Once you are sure that the spore is continuing to grow, place three or four sterilized
Whatman 3M paper squares around the growing colony. Allow the fungus to colonize the
paper completely.

If the mycelial culture appears to be contaminated with bacteria or yeast, remove the lid
of the plate and place it upside down over a fresh oatmeal agar + ampicillin plate.
Pyricularia spores will be released onto the agar below, while the sticky bacterial/yeast
colonies will remain on the upper plate.

Transfer the paper pieces into a glassine/paper mini-envelope and air-dry in a
containment hood for three to four days.

Heat-seal the envelopes in plastic bags. Include in each bag a sachet of silica gel
crystals to absorb any residual moisture. Store cultures at -20°C. We also include an
indicator paper, to ensure that the bag's integrity is not compromised (Figure 5).
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Figure 5. Dried cultures sealed with silica gel and indicator papers

I Culturing Pyricularia for DNA extraction

12 Inoculate test tube containing 10 ml Complete Medium with a single mycelial agar plug
from actively growing culture. Incubate on a slant at room temperature, shaking at 150
rpm for approximately 5-7 days until the white mycelial mass has encompassed greater
than 1/3 of the 10 ml culture volume (Figure 6).
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12.1

13

14

Figure 6. Pyricularia cultures ready for DNA extraction

Complete Medium:
0.6% casamino acids
0.6% yeast extract
1% sucrose

Harvest mycelial mass by removing from the culture tube with a glass rod or plastic
spatula. Sandwich mycelial mass between stacks of paper towels and use pressure to
blot dry. If visible, remove agar plug with glass rod/plastic spatula.
https://www.youtube.com/watch?v=h9TZANDMnd8

Transfer mycelium to a 15 ml conical tube. Freeze at -20° C and then lyophilize for 24 h.

DNA isolation

15

15.1

16

Warm lysis buffer to 65° C.

Lysis Buffer:

50 mM Tris-HCI, pH 8.0
50 mM EDTA, pH 8.0
0.5 M NaCl

1% SDS

Use a glass rod to grind mycelial pellet against the sides of the 15 ml conical tube (not
the bottom of the conical tube)
https://www.youtube.com/watch?v=RROqwc3liEl
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17 Add 1.5 ml of lysis buffer and use a glass rod to disperse mycelial clumps until a smooth x
slurry is formed. Cap the tube and place in a 65° C water bath for 30 min (shaking once
halfway through).

18 Add 1 ml of phenol/chloroform/isoamyl alcohol (25:24:1). Replace cap, carefully vortex x

briefly and place at 65° C for 30 min (shaking once halfway through).

19  Centrifuge at max speed in a swinging bucket rotor for 30 min. @

20 Remove 1 ml of supernatant and transfer to a 2 ml microfuge tube. Add 600 pl of
isopropanol, mix by inverting the tube several times. Centrifuge immediately for 10 min
at full speed in a microfuge.

21  Discard supernatant, rinse pellet with 1 ml of 70% ethanol.

22  Centrifuge 5 min at 14,000 rpm. Discard ethanol wash using care not to discard the D
pellet.

23 Allow the pellet to dry on the bench top.

24 Re-suspend in 100 ul of TE + RNAse A (10 I of 1 ug/ml stock solution per 15 ml TE).
Allow 10 min for DNA to dissolve and disperse by using a finger to flick the tube.

25  Quantify the DNA using a Qubit machine. Do not use NanoDrop as the readings will be Nc{
wildly inaccurate.
Zymoclean purification of DNA for lllumina library preparation

26 Transfer 40 pl of DNA solution to a fresh microfuge tube. Add 80 pl of Zymo Binding
Buffer and mix by pipetting up and down several times

27 Transfer solution to a Zymoclean column and centrifuge at 12,000 x g for 30 s. @
28  Add 0.2 ml of Zymo wash buffer to the top of the column and centrifuge at 12,000 x g for @
30 s.
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29 Discard the flow-through, add another 0.2 ml of Zymo wash buffer to the column, and
centrifuge at 12,000 x g for 1 min.

30 Transfer column to a fresh microfuge tube, add 40 ul of Zymo Elution Buffer, and D
incubate on the bench for 1 min.

31  Centrifuge at 12,000 x g for 1 min and then discard the column.

32 Quantify the DNA using a Qubit machine. Do not use NanoDrop as the readings will be
wildly inaccurate.
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