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Nathaniel Heintz and Shiaoching Gong

MATERIALS

In this protocol, yeast DNA is prepared by digestion of the cell wall and lysis of the resulting sphero-
plasts with SDS. This method reproducibly yields several micrograms of yeast DNA that can be
efficiently cleaved by restriction enzymes and used as a template in polymerase chain reaction
(PCR). Note that yeast colonies can also be used directly in PCR, without purifying yeast DNA.

Reagents

430

It is essential that you consult the appropriate Material Safety Data Sheets and your institution’s Environmental

Health and Safety Office for proper handling of equipment and hazardous materials used in this protocol.

RECIPES: Please see the end of this protocol for recipes indicated by <R>. Additional recipes can be found online at

http://cshprotocols.cshlp.org/site/recipes.

Potassium acetate <R> (5 M)

SDS (10%, w/v)

Sodium acetate (3 M, pH 7.0)

Sorbitol buffer (1 M sorbitol, 0.1 mm EDTA at pH 7.5)

TE buffer, 10x <R> (pH 7.4)

TE buffer, 10x <R> (pH 8.0), containing 20 pug/mL RNase

Yeast cells

Yeast resuspension buffer (50 mm Tris-Cl at pH 7.4, 20 mm EDTA at pH 7.5)
YPD <R>

The use of rich YPD medium is recommended for the propagation of yeast artificial chromosome (YAC)-bearing
yeast strains before isolation of genomic DNA. Because YPD contains uracil and tryptophan, there is no selection
for retention of the YAC. However, provided that the culture is grown for a short period of time (overnight) and
that the yeast strain grows well, there is little danger of selecting variants that have lost their YAC. When working
with a strain that grows slowly, either because of the particular YAC carried or because of the genotype of the host,
it is a good idea to grow the yeast in uracil tryptophan drop-out medium (also known as “Ura ~Trp drop-out
medium, referring to minimal medium lacking uracil and tryptophan) or acid-hydrolyzed casein (AHC) medium
to apply selection for the retention of YAC DNA. Some strains of yeast harboring YAC clones grow better in AHC
medium (Burke and Olson 1991). This is a complete medium containing adenine, which inhibits the reversion of
ade mutants. Adenine is added at either a low concentration (20 mg/L) or a high concentration (100 mg/L)
depending on the experiment. Low concentrations are used in the initial construction of YAC libraries to select
for insert-containing YAC vectors. High concentrations of adenine are used when a YAC strain is to be grown for
DNA isolation.

Zymolyase 100T

From the Molecular Cloning collection, edited by Michael R. Green and Joseph Sambrook.
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Sorvall SS-34 rotor or equivalent
Water bath preset to 65°C

METHOD

Growth of Cells and Extraction of DNA

1.

Set up 10-mL cultures of yeast in YPD medium. Incubate the cultures with moderate agitation
overnight at 30°C.

Transfer 5 mL of the cells to a centrifuge tube. Collect the cells by centrifugation at 2000g (4100
rpm in a Sorvall SS-34 rotor) for 5 min. Store the unused portion of the culture at 4°C.

. Resuspend the cells in 0.5 mL of sorbitol buffer. Transfer the suspension to a microcentrifuge

tube.

Add 20 pL of a solution of zymolyase 100T (2.5 mg/mL in sorbitol buffer), and incubate the cell
suspension for 1 h at 37°C.

. Collect the cells by centrifugation in a microcentrifuge for 1 min. Remove the supernatant

by aspiration.

Resuspend the cells in 0.5 mL of yeast resuspension buffer.

7. Add 50 pL of 10% SDS. Close the top of the tube, and mix the contents by rapidly inverting the

Isolation of DNA

11.

12.

13.

14.

15.

tube several times. Incubate the tube for 30 min at 65°C.

Add 0.2 mL of 5 M potassium acetate, and store the tube for 1 h on ice.

Pellet the cell debris by centrifugation at maximum speed for 5 min at 4°C in a microcentrifuge.

. Use a wide-bore pipette tip to transfer the supernatant to a fresh microcentrifuge tube at

room temperature.

Precipitate the nucleic acids by adding an equal volume of room-temperature isopropanol. Mix
the contents of the tube, and store it for 5 min at room temperature.
Do not allow the precipitation reaction to proceed for >5 min.

Recover the precipitated nucleic acids by centrifugation at maximum speed for 10 sec in a
microcentrifuge. Remove the supernatant by aspiration, and allow the pellet to dry in the air
for 10 min.

Dissolve the pellet in 300 pL of 1x TE (pH 8.0) containing 20 pg/mL pancreatic RNase. Incubate
the digestion mixture for 30 min at 37°C.

Add 30 pL of 3 M sodium acetate (pH 7.0). Mix the solution and then add 0.2 mL of isopropanol.
Mix once again, and recover the precipitated DNA by centrifugation at maximum speed for 20 sec
in a microcentrifuge.

Remove the supernatant by aspiration, and allow the pellet to dry in the air for 10 min. Dissolve
the DNA in 150 pL of 1x TE (pH 7.4). Store the DNA at 4°C.

RELATED INFORMATION

Alternative methods for preparing yeast DNA are provided in Protocol: Growth of Saccharomyces
cerevisiae and Preparation of DNA (Heintz and Gong 2020) and Protocol: Rapid Isolation of Yeast
DNA (Green and Sambrook 2018).
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RECIPES

Potassium Acetate

5 M potassium acetate, 60 mL
glacial acetic acid, 11.5 mL
H,O0, 28.5 mL

The resulting solution is 3 M with respect to potassium and 5 M with respect to acetate. Store the
buffer at room temperature.

TE Buffer, 10x
100 mm Tris-Cl (desired pH)
10 mm EDTA (pH 8.0)

Sterilize solutions by autoclaving for 20 min at 15 psi (1.05 kg/cm?) on liquid cycle. Store the buffer
at room temperature.

YPD

Peptone, 20 g
Glucose, 20 g
Yeast extract, 10 g
H,0 to 1000 mL

YPD (YEPD medium) is a complex medium for routine growth of yeast.
To prepare plates, add 20 g of Bacto Agar (2%) before autoclaving.

REFERENCES

Burke DT, Olson MV. 1991. Preparation of clone libraries in yeast artificial Heintz N, Gong S. 2020. Growth of Saccharomyces cerevisiae and preparation
chromosome libraries. Methods Enzymol 194: 251-270. of DNA. Cold Spring Harb Protoc doi: 10.1101/pdb.prot098145.

£y, Green MR, Sambrook J. 2018. Rapid isolation of yeast DNA. Cold Spring

o

g

www.cshprotocols.org

Harb Protoc doi: 10.1101/pdb.prot093542.

432 Cite this protocol as Cold Spring Harb Protoc; doi:10.1101/pdb.prot098152


http://cshprotocols.cshlp.org/
http://www.cshlpress.com

Downloaded from http://cshprotocols.cshlp.org/ at ARISTOTLE UNIVERSITY OF THESSALONIKI on March 11, 2024 - Published
by
Cold Spring Harbor Laboratory Press

5& ¥ Cold Spring Harbor Protocols

Small-Scale Preparations of Yeast DNA
Nathaniel Heintz and Shiaoching Gong

Cold Spring Harb Protoc; doi: 10.1101/pdb.prot098152 originally published online August 6, 2020

Email Alerting  Receive free email alerts when new articles cite this article - click here.
Service

Subject Browse articles on similar topics from Cold Spring Harbor Protocols.

Categories e :
DNA Purification (165 articles)
Molecular Biology, general (1305 articles)
Yeast (288 articles)

To subscribe to Cold Spring Harbor Protocols go to:
http://cshprotocols.cshlp.org/subscriptions

© 2020 Cold Spring Harbor Laboratory Press


http://cshprotocols.cshlp.org/cgi/alerts/ctalert?alertType=citedby&addAlert=cited_by&saveAlert=no&cited_by_criteria_resid=protocols;10.1101/pdb.prot098152&return_type=article&return_url=http://cshprotocols.cshlp.org/content/10.1101/pdb.prot098152.full.pdf
http://cshprotocols.cshlp.org/cgi/collection/dna_purification
http://cshprotocols.cshlp.org/cgi/collection/molecular_biology_general
http://cshprotocols.cshlp.org/cgi/collection/yeast
http://cshprotocols.cshlp.org/cgi/subscriptions
http://cshprotocols.cshlp.org/
http://www.cshlpress.com


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


