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Abstract

This extraction protocol uses an Extract-N-Amp equivalent solution to quickly and cheaply perform DNA
extractions. This protocol has been widely used for dried specimens of macrofungi, but will work for other
organismal groups as well. This protocol is an amalgamation of two different protocols that are currently in use by
academic labs in the United States.

Materials

Extraction Solution (ES)

1M Tris stock (pH 8.0-9.0) (teknova) 1000mL $66.00
KCI (Amazon [Lab Grade]) 11b $20.00

EDTA (Amazon/IBI Sci) 100g $20.00

Molecular Water (IBI Scientific) 1L $45.00

1M NaOH (Amazon) 1L $20.00

3% BSA Solution
BSA (GenDEPOT) - 50g $126.00

50mL Sterile Tubes (Amazon) - 50 tubes - $20.00
Titration Stand (Amazon) - $22.00

50mL Burette (Amazon) - $18.00

Phenolphthalein 1% Solution (Amazon) - $19.00
Vacuum Flask (Amazon) -

Vacuum Pump (Amazon) -
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https://teknova.com/en/products/product-page.html/t1085.html
https://www.amazon.com/Potassium-Chloride-Purity-Crystals-99-8/dp/B00W4YBCZW/ref=sr_1_30?crid=1O9FZTT6GR4VU&dib=eyJ2IjoiMSJ9.ySOVPe-oWPmt9v8TazlHcCgwzPH0FpXNipjogsRx758pab-CAmm3804_GFkvt7xa6ltVUW3_ynSBRRNhUCi5H4BJI4LMzrHYkEoTlMGVJZwGyYE056AfP6LtztRTK40JbttRLh5u69ZNzValm4F9Ec7IfWo0oADR7jTcEcPxzJV71QeJmPLpWeG3Ap9LwRTppi_Nlcr9K1srTXU4TYHWEXWkosOQUd-AAbPZM835C0yfmbh6-lPSxhu-jV7ucRpCGMWZFntoZ6GtNkND7uplPgYv47lUmDPyFzT20kjCsYA.0zaV9HG1_1A2Za8n9J3Qp58qaJZVIcMTtV2DIc2nCfs&dib_tag=se&keywords=potassium+chloride&qid=1708812641&sprefix=potassium+chlor%2Caps%2C371&sr=8-30
https://www.amazon.com/HiMedia-GRM678-100G-EDTA-Extra-Pure/dp/B00DYO4KZ0/ref=sr_1_2?crid=15JGNJEYM0YIP&dib=eyJ2IjoiMSJ9.1tI_lNf5VJTKSX9R739eonVkKkOhObgmwz8mLujBRoFN7vHvi6meavmKsoy8uzpvJ9NpaowO10aWZy9xLdghXgjAVi7e30C2LE89UbgbZ87avN05hC3NnAkxoBkhhFblcHzlX0HazNXGcoq_2XsH4rHEqN1piXBXT5woWjvJcpWCSTO6mFsqMd60rbO4gJf8eeGAEFcZ0G_0xExYkRJc3IoqrDGrvyHMZEaqJMbeuFg.pvy8v2v1pkpjWPtZd5c9nR3uGLX1K_CARnFOJktAMA8&dib_tag=se&keywords=edta+lab&qid=1708812848&sprefix=edta+l%2Caps%2C390&sr=8-2
https://www.ibisci.com/products/molecular-biology-grade-water
https://www.amazon.com/Sodium-Hydroxide-Solution-1-0M-Collection/dp/B0754JLMQ7/ref=sr_1_1?crid=1T7QHCU6LQ3D9&dib=eyJ2IjoiMSJ9.5dE7FwXw4NxTwu-IHgxbtmvwAB4DKx30uIOv8-t-2R3L6diSd8_7L-CclwK6Jg2f0OcEJAJ5XMToL2J6YVWNWWu6zBSE3XePTTMqWLnNzKACPcJk2GD-160NXwCUbTTlmWHdr6LxPxxPJ5gCIV_dxH9ZaQsFU7DLt1Q41uHQu4ovFP6D6a4QyNpvxOhiC1QgXYLlMx9lbU6NheR39YGAK6_17ZcJigCA56i2sWiGXh49xZ2EJXyBNlbEPH77AH777Qm4NStwYLo5qdC5cd78OhFmeuT6g0WUPRDPCkYlWpc.IkvG9LT2tdJ26z3F45PNvrT5xNF6PF4tnKMDLo4mIMw&dib_tag=se&keywords=1M+Naoh&qid=1708813120&sprefix=1m+nao%2Caps%2C356&sr=8-1
https://gendepot.com/products/albumin-ultra-pure-bovine-serum-albumin?_pos=1&_sid=9141125b7&_ss=r
https://www.amazon.com/Centrifuge-Graduated-Container-Non-Pyrogenic-50ml-50pcs/dp/B0B38CWV3G/ref=sr_1_13?crid=1PP77I00H9DA4&dib=eyJ2IjoiMSJ9.9q1j3XmJd4WKt8Yzn4HD2t1Lj38AvyoVFJ1xZhByPvz3XPDvvUPoosQmMQw8ZZvQiEKoHtc4EOvDkc7IYjmNHVH62zXjZ8LQt0smHMGcJ139sWiDx28RDjFP8jmE3eu9wedKoqTR_10H1v45U4-Q7uRRI6YvbXYO2GjFl0pS5OM19AASttvVknEpM6YWk-voM_I49nv0nBSxqHLC-989irjRBhtoZzsyV5TxigNB0vE.usTNDo57hrtTul4ELieBcZ_hHb4X3bDliD7I-zO110E&dib_tag=se&keywords=50mL+Sterile+Tubes&qid=1708816790&sprefix=50ml+sterile+tu%2Caps%2C356&sr=8-13
https://www.amazon.com/Laboratory-Retort-Support-Titration-Extraction/dp/B08M16RKSW/ref=sr_1_1?crid=3BEUVVTGWCIAE&dib=eyJ2IjoiMSJ9.rlc9BWJ3IyDlnvtZbZOrPxdq33Go6Ti7bLMgFQvEg9-i5Vu_hKOtVISCIqhOdYEZzl5izXj-ZsteV-NENrePHAulpJAXtilCaVKX5JGKTOHegbMVYXXlD2041T-dHCmp5DGy_2hlk1PmRBY00eJ99wtBMUrxBzdYqxsO2Q2LHhJ9ECLd4TSjjtUnI_rQOVPgeKODyfCq-7wURxJ5PW5JpnT07F4hqlLWeBlBUljMexE.9QnUPiTlUe1EGn8V0C83dK_-4FXwIRLqkl8xCPQvWGc&dib_tag=se&keywords=burette%2Bstand&qid=1708814767&sprefix=burette%2Bsta%2Caps%2C368&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&th=1
https://www.amazon.com/Eisco-Borosilicate-Burette-Straight-Stopcock/dp/B00B5F4XO8/ref=sr_1_2?crid=3K4L70ZW7X5SJ&dib=eyJ2IjoiMSJ9.7SWqFBQJv1msD-8eaarsv5HkxZnS0qBY98MGzGQLAkaAT5zyrwcEZ8YQxqTU4e0pmXTg1FNvxhxzYplQmoPtaA-GlLdYGN3wY_dq4_GbDAh0okIVMB00gsowk7pPCUQBBhlymGaboo4oA0k9Oq1XiSqTWdVkfdgR_ZLzDV1i0xVjpdqvkNeFk5QiQvXOiVomQbKGCmK5DYaHaJmUNvQrDCgsjmBCZB-1kzNU5XR9MRI.vpv1LGR8jpkalpKeK9V1Z8X-sNqTF8ACg6y383HfQaE&dib_tag=se&keywords=titration&qid=1708814681&sprefix=titrati%2Caps%2C375&sr=8-2-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/Phenolphthalein-Indicator-Solution-Dropper-containing/dp/B07B5PVFJS/ref=sr_1_3?crid=3NN6TQJUQ25OW&dib=eyJ2IjoiMSJ9.WZGBvufrxchm2lZ5O1Fu5frFsbolKlPe_GhZxQoGJR1ObCwpXM6ghuQC6p3SLHrMb_7Uttc6oOrUf4W6qybuOixvivcU2H4jVu2CVJL78JJzjQp8AsTLZqr9DKjX_DejWHbh0H_8z2BgvyzDB6iV3D8fpwAaYqd9SGmHKa5jXx1iT1g8TbJpaeivp_A_B7uiwgbpHi5i_aCMKIunKMDvnteoLRAK6yxdaWUSeI_yjGE.IMEAJFqICE1h2Z3gKtphOmwYcNREBpM_bjP38SsBYd0&dib_tag=se&keywords=phenolphthalein&qid=1708814923&sprefix=titration%2Caps%2C357&sr=8-3
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Create the Extraction Solution

1

Add 10mL of 1M Tris stock into a 100mL Erlenmeyer flask.

For larger batches:
50mL for 500mL of end product in a 500mL flask.
1000mL for 1000mL of end product in a 1000mL flask.

Add 1.86g of KCI.

For larger batches:
9.3g for 500mL of end product in a 500mL flask.
18.69g for 1000mL of end product in a 1000mL flask.

Add 0.37g of EDTA.

For larger batches:
1.85g for 500mL of end product in a 500mL flask.
3.70g for 1000mL of end product in a 1000mL flask.

Add 80mL of molecular water and shake until the solution dissolves.

For larger batches:
400mL for 500mL of end product in a 500mL flask.
800mL for 1000mL of end product in a 1000mL flask.

Add a two or three drops of Phenolphthalein to your solution. Setup your burette on the
stand. Add 10 - 100 mL of 1 M NaOH to the burette (depending on how much you are
making). Slowly release the NaOH into the flask until the solution turns from bright pink
to colorless. This means you are now at a pH of 10.0.

Phenolphthalein Indicator
Phenolphthalein is a pH indicator with the chemical formula CxoH;204
that is colorless in acidic solutions and pink in basic solutions.

pH <-1 pH=0-83 pH=83-10.0 pH>10

orange red colorless fuchsia colorless
HQ = :
HO. OH OH O o)
@
O -COOH O P O €Oz f)
o s
Source
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Top up your final solution to 100, 500, or 1000mL total volume (depending on how much
you are making).

Filter sterilize your solution with the vaccum flask and pump. Put your final solution into
sterile 50mL tubes.

Create the 3% BSA Solution

8

10

11

Add 3g of BSA into a clean 100mL flask.

For larger volumes:
Add 15g of BSA into a clean 500mL flask.
Add 30g of BSA into a clean 1000mL flask.

Top up to 100mL with molecular water.

For larger volumes top up to 500mL or 1000mL.

Shake the flask until the BSA is dissolved into the solution.

Filter sterilize the solution with a clean vacuum flask and pump. Put your final solution
into sterile 50mL tubes.

Extraction Procedure

12

13

14

15

16

Put a small amount of tissue into one cell of an 8-strip tube. Maintain a spreadsheet of

which specimens are going into which tube.

Add 20uL of Extraction Solution (ES) into each tube.

Incubate the tubes for 10 minutes at 95C.

Add 20uL of 3% BSA solution to each tube.

Vortex the tubes for five seconds and spin them down for five seconds. We typically do

this on a PCR rack and vortex 6 or 12 strips at a time, and spin down two plates at a time.
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17  Your extract is now ready to use 1uL of the final solution as the template directly into a
PCR reaction.
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