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License: This is an open access collection distributed under the terms of the Creative Commons Attribution License,  which

permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited

Protocol status: Working

We use this collection and it's working

Created: March 12, 2023

Last Modified: March 17, 2023

Collection Integer ID: 78626
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methodology to dna barcode fungal specimen, dna barcode fungal specimen, fungal samples from specimen, fungal sample,

dna extraction, software setup through dna extraction, dna template, alternative extraction protocol, genbank accessions with

this protocol, extraction protocol, genbank accession, specimen, v14 ligation chemistry, dna,

Abstract

This collection of protocols outline a working methodology to DNA barcode fungal specimens. This process will

work for dried tissue, fresh tissue, or with DNA template that has already gone through an alternative extraction

protocol. It takes you from computer/software setup through DNA extraction, amplification, library preparation,

and sequencing It also includes primary and secondary data analysis. Take your fungal samples from specimens

to GenBank accessions with this protocol!

This particular workflow is designed for use with Flongle 10.4.1 flowcells and V14 Ligation chemistry.
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Materials

Total equipment needs and cost:

PCR tube rack x10 (Amazon) : $33.78 (would be good to have at least 10)

Tweezers (flat, non-serrated tips - Ebay): $10.00

Teasing needle (Amazon): $12.35

Mini centrifuge (Ebay): $70.00

PCR tube rack 1.5mL (Amazon): $26.42

0.5 -10uL multichannel pipette (Amazon): $155.51 (may be able to find used cheaper on Ebay)

50 - 300uL multichannel pipette (Amazon): $172.89 (may be able to find used cheaper on Ebay)

Summit Professional Freezer -20C (Facebook Marketplace / 1 / 2 ): $150 (gotta get lucky)

Magnetic bead separator for 1.5mL eppi tubes (Ebay): $59.00

Tip disposal bucket

Gel electrophoresis system (miniPCR): $300

Heat block (Amazon): $179.99

Hula mixer (Ebay): $200.00 (optional)

Flongle Starter Pack: $1,460.00

MinION Mk1B Starter Pack: $1000.00

Thermocycler: $100 - $1600

Total upfront equipment cost: ~$3,200 - $3,700, excluding thermocycler and computerTotal upfront equipment

cost: ~$3,200 Total upfront equipment cost: ~$3,200 - $3,700, excluding thermocycler and computer- $3,700,

excluding thermocycler and computer

Eppendorf Mastercycler (used) - $1600 (can find less expensive models used, reasonable units in the $200-$400

range)

System 76 laptop - $4,000 (can probably find something that works for much cheaper...depending on your use

case)

Consumables:

0.2mL PCR tubes (Amazon): $12.83

0.2 non-skirted 96-well PCR plates (USA Scientific/Amazon): $22.00/10 x3 = $66.00

8-strip PCR caps (USA Scientific): $11.00/125 strips x3 = $33.00

PCR Sealing Film (Amazon): $36.74

Eppendorf DNA LoBind 1.5mL tubes (USA Scientific): $31.75 per 250 tubes

15mL tubes (Amazon): $17.99

10ul-100uL Pipette (Amazon): $32.39

1000uL pipette (Amazon): $32.39

10uL filtered pipette tips (Amazon): $63.99

200uL filtered pipette tips (Amazon): $57.77

1000uL pipette tips (Amazon): $13.28

Alcohol swabs (Amazon): $5.49

Kimwipes (Amazon): $24.30

Fine-tip Sharpies (Amazon): $1.84
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https://www.amazon.com/PUL-FACTORY-Plastic-Centrifuge-Assorted/dp/B06XQKW2B2/ref=sr_1_4?crid=3LDSOG1DI0RS3&keywords=pcr+rack+96&qid=1654618179&sprefix=pcr+rack+96%2Caps%2C103&sr=8-4
https://www.amazon.com/TEHAUX-Stainless-Dissecting-Precision-Experiment/dp/B09HKRQRQJ/ref=sr_1_8?crid=18U1NRY4UQJKA&keywords=teasing+needle&qid=1654617005&sprefix=teasing+needle%2Caps%2C92&sr=8-8
https://www.ebay.com/itm/125329157704?hash=item1d2e332e48:g:UFUAAOSw5Ulg2WL~
https://www.amazon.com/Bio-Plas-Assorted-Polypropylene-Microcentrifuge/dp/B006MZR6QI/ref=pd_bxgy_img_sccl_2/141-3059656-1507926?pd_rd_w=spOmO&content-id=amzn1.sym.a6bed837-ef89-4bc6-a842-3962a5387175&pf_rd_p=a6bed837-ef89-4bc6-a842-3962a5387175&pf_rd_r=42AXWZ5QNH0V5NW6HABZ&pd_rd_wg=VakCg&pd_rd_r=57851079-1ead-476d-887f-19be778a77f4&pd_rd_i=B006MZR6QI&psc=1
https://www.amazon.com/gp/product/B081QDGWK9/ref=ppx_yo_dt_b_asin_title_o09_s00?ie=UTF8&psc=1
https://www.amazon.com/gp/product/B081QBF1KZ/ref=ppx_yo_dt_b_asin_title_o08_s00?ie=UTF8&psc=1
https://www.accucold.com/product/FS24L
https://www.accucold.com/product/VT65ML
https://www.ebay.com/itm/274154554947
https://www.minipcr.com/product/bluegel-electrophoresis-with-built-in-illuminator
https://www.amazon.com/Incubator-Four-Es-Scientific-Programmable/dp/B087735Y6K/ref=sr_1_5?crid=14GGYBDMPX0V3&keywords=digital+dry+bath&qid=1654622187&sprefix=digital+dry+bath%2Caps%2C84&sr=8-5
https://www.amazon.com/dp/B072LQ58QH?psc=1&ref=ppx_yo2ov_dt_b_product_details
https://www.usascientific.com/96-well-pcr-plate-no-skirt/p/pcr-96-non-std?vpc=1402-9596
https://www.amazon.com/EarthOx-PCR-Plate-Well-Non-Skirted/dp/B0795XQ5GT/ref=sr_1_12?crid=525JNCYZLIAQ&keywords=0.2+pcr+plate&qid=1654619765&sprefix=0.2+pcr+plat%2Caps%2C83&sr=8-12
https://www.usascientific.com/8-capstrip-0.2ml-tubes-flat-top/p/PCR-Ca-Optic?vpc=1400-3800
https://www.amazon.com/PCR-Sealing-Film-Transparent-Self-Adhesive/dp/B09QLYSN96/
https://www.usascientific.com/dna-lobind-microcentrifuge-tubes/p/DNA-LB-Micro-Tubes?vpc=4043-1021
https://www.amazon.com/Ackers-Science-100Pcs-15ml-Centrifuge-Leak-Proof/dp/B08FM9334M/ref=sr_1_3?crid=TTB698M0ON77&keywords=15mL+tubes&qid=1654621807&s=industrial&sprefix=15ml+tube%2Cindustrial%2C85&sr=1-3
https://www.amazon.com/Scientific-Single-Channel-Generation-Micropipette-Adjustable/dp/B01IP5Q5CS/ref=sxin_14_pa_sp_search_thematic_sspa?content-id=amzn1.sym.9dca4024-3e25-44da-8740-13759fcb9369%3Aamzn1.sym.9dca4024-3e25-44da-8740-13759fcb9369&crid=1C2DCU6ULLV82&cv_ct_cx=pipette+50&keywords=pipette+50&pd_rd_i=B01IP5Q5CS&pd_rd_r=cdc192c5-a5fb-43a6-8753-2a91e674d05d&pd_rd_w=bH3iX&pd_rd_wg=tMEV4&pf_rd_p=9dca4024-3e25-44da-8740-13759fcb9369&pf_rd_r=B3BFK5BEHKVYB78A0C8R&qid=1654616024&sprefix=pipette+50%2Caps%2C77&sr=1-2-a73d1c8c-2fd2-4f19-aa41-2df022bcb241-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUExRjVQRjUyOFJGNjRBJmVuY3J5cHRlZElkPUEwODA4MTIxMkVJS1A4VEtJVzQ4OSZlbmNyeXB0ZWRBZElkPUEwNzE1ODY3T0lBSjczVDAySEI2JndpZGdldE5hbWU9c3Bfc2VhcmNoX3RoZW1hdGljJmFjdGlvbj1jbGlja1JlZGlyZWN0JmRvTm90TG9nQ2xpY2s9dHJ1ZQ==
https://www.amazon.com/Scientific-100uL-1000uL-High-Accurate-Single-Channel-Adjustable/dp/B0167YXMHK/ref=sr_1_3?crid=TT4P6RT8P295&keywords=1000uL+pipette&qid=1654622652&sprefix=1000ul+pipett%2Caps%2C85&sr=8-3
https://www.amazon.com/gp/product/B099DC1RGB/ref=ppx_yo_dt_b_asin_title_o06_s00?ie=UTF8&psc=1
https://www.amazon.com/gp/product/B09KC7WH5B/ref=ppx_yo_dt_b_asin_title_o03_s00?ie=UTF8&psc=1
https://www.amazon.com/gp/product/B09J1FYTJ3/ref=ppx_yo_dt_b_asin_title_o05_s00?ie=UTF8&psc=1
https://www.amazon.com/Curad-Alcohol-Prep-Thick-Swabs/dp/B00KOSP454/ref=sr_1_5?crid=2HITOB5BQCLAD&keywords=alcohol+swabs&qid=1654618510&sprefix=alcohol+swabs%2Caps%2C100&sr=8-5
https://www.amazon.com/Professional-Kimtech-Science-Kimwipes-280/dp/B00T24KABO/ref=sr_1_3?crid=1Z63VLWC0FJN4&keywords=kimwipes&qid=1654618407&sprefix=kimwipe%2Caps%2C89&sr=8-3
https://www.amazon.com/Sharpie-37161PP-Permanent-Markers-Resists/dp/B00144862U/ref=sr_1_3?crid=1VP8LO7L6J6L6&keywords=fine+tip+sharpie&qid=1654620125&sprefix=fine+tip+sharpie%2Caps%2C94&sr=8-3
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Eliminase (Ebay): $60.00

Total upfront consumable purchases: $400 - $500

Primers

ONT-tagged Forward Primers  $87.50

ONT-tagged Reverse Primers $396.16

Total upfront primer cost: ~$500

Reagents:

X-Amp DNA Reagent  (IBI Scientific): 50mL kit is $128.47. Cost per sample between $0.039 (15uL) - $0.064

(25uL)

PCR Master Mix (Empirical Bioscience): $206.90 shipped  ($10.34 per plate; $0.108 per reaction/sample)

Ethanol:  $56.18 per 1L

NEBNext Ultra II End Repair/dA-Tailing Module - 24 rxns New England Biolabs Catalog #E7546S  $283.00

per 24 reactions

Molecular Water IBI Scientific Catalog #IB42130

HighPrep™ PCR Clean-up System MagBio Genomics Inc. Catalog #AC-60005 : $117.88 per 50 mL. $0.047

per rxn.

Ligation Sequencing Kit V14 Oxford Nanopore Technologies Catalog #SQK-LSK114  : $694.43 per 6

reactions (MinION) or 12 reactions (Flongle)

NEBNext Quick Ligation Module New England Biolabs Catalog #E6056S  : $361.00 per 20 reactions

Total upfront reagent costs:  ~$1,600

Extraction ongoing costs:

Total per sample: $0.071

Total per 96 samples: $6.88

Total per Flongle run (480 samples) : $34.40

Total per Flongle run (672 samples) : $48.16

Total per Flongle run (960 samples) : $68.88

PCR ongoing costs:

Total per sample: ~$0.10  ($796.54 / 10,000 rxns from Empirical Biosciences)

Total per Flongle run (480 samples) : ~$48.00

Total per Flongle run (672 samples) : ~$67.20

Total per Flongle run (960 samples) : ~$96.00

dA-tailing ongoing costs:

Total per Flongle run (1/2 rxns): $5.95
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Total per MinION run: $11.85

Total per sample (Flongle: 480 samples): $0.012   

Total per sample (Flongle: 672 samples): $0.0089

Total per sample (Flongle: 960 samples): $0.0061

Ligation ongoing costs:

Total per Flongle run (1/2 rxns): $66.95

Total per MinION run: $133.84

Total per sample (Flongle: 480 samples): $0.139

Total per sample (Flongle: 960 samples): $0.07

Sequencing ongoing costs:

Flongle cells: $810 per 12 cells + $50 per shipment (likely want 3-4 shipments) = ~$100 per cell

Total upfront costs:

~$5700 - $6200 + thermocycler + compute

Total ongoing costs:

Per Flongle run: $255 per 480 samples = $0.53 per specimen

Per Flongle run: $288 per 672 samples = $0.43 per specimen

Per Flongle run: $338 per 960 samples = $0.35 per specimen

Troubleshooting
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Files

SEARCH

Protocol

NAME

ONT Sequencing IT/Compute Pop!_OS 22.04 Setup

VERSION 2

CREATED BY

Stephen D Russell
Mycota Lab OPEN

Protocol

NAME

Preparing ONT-tagged Primers and Master Mix for Fungal DNA Barcoding

VERSION 3

CREATED BY

Stephen D Russell
Mycota Lab OPEN

Protocol

NAME

Quick DNA Extraction for Fungal Barcoding (X-Amp)

VERSION 5

CREATED BY

Stephen D Russell
Mycota Lab OPEN

Protocol

NAME

Modified Promega Wizard Extraction for Barcoding Macrofungi

VERSION 2
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ONT Post-PCR Pooling & Purification for Fungal Barcoding

VERSION 3

CREATED BY

Stephen D Russell
Mycota Lab OPEN

Protocol
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ONT dA-tailing for Fungal Barcoding

VERSION 3

CREATED BY

Stephen D Russell
Mycota Lab OPEN

Protocol

NAME

ONT V14 Nanopore Adapter Ligation for Fungal DNA Barcoding

VERSION 5

CREATED BY

Stephen D Russell
Mycota Lab OPEN
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ONT Flongle Flowcell Loading with Q20+ (V14) Chemistry

VERSION 4
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Primary Data Analysis - Basecalling, Demultiplexing, and Consensus Building for ONT Fungal
Barcodes

VERSION 3
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Protocol
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Secondary Data Analysis - Creating a MycoMap Project from ONT Amplicon/Barcode Data

VERSION 2

CREATED BY

Stephen D Russell
Mycota Lab OPEN
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