www.mylne.org Protocol unchanged since December 2004

Mini Hot Phenol Arabidopsis RNA extraction procedure er.3

¢ Thaw phenol and set water bath to 60°C in fume cupboard

¢ Prepare hot phenol tubes by adding:

250 plL phenol

500 pL homogenisation buffer (recipe below)

5 uL B-mercaptoethanol

to a 1.5 mL tube and heat in 60°C water bath

Add a pinch of glass beads (Sigma G4649) or sand and grind approximately 0.4 ml frozen tissue to

a fine powder (if you use 0.4 ml of leaf tissue, don’t pack it into the bottom of the tube - rather, put it on the side with a
space so you can get the pestle in and grind the tissue more easily; also once a sample is ground, you can store the tubes in
a container of liquid nitrogen until all the sample are ground. If you have pre-ground powder already simply add ~0.4 mL
tissue powder to a tube and keep it frozen)

Let liquid N, completely evaporate and the tube to warm a little (but don’t let tissue thaw) then add hot
phenol mixture

Shake tube well for 15 minutes (beware of leaking if tubes are horizontal, use good quality eppies, best is putting
them vertically in a multi-tube mixer and leaving them)

Add 250 pL chloroform and shake for a further 15 minutes
Spin top speed, room temperature, 10 minutes

Transfer 550 pL aqueous layer to a new tube and add 550 pL phenol:chloroform, shake 10 minutes
and spin 10 minutes.

From this step onwards you need to be particularly careful to avoid RNase contamination
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Transfer 500 pL aqueous layer to fresh tubes

Add 50 pL 3M sodium acetate and 400 pL isopropanol

Incubate at -80°C for 15 minutes (may freeze solid, also at this stage reduce temperature of centrifuge)

Spin top speed, 4°C, 30 min

Remove all supernatant (can zip spin, a remove with fine tip), invert tube on a tissue, dry ~10 min
Resuspend in 500 pL autoclaved water (avoid vortexing if DNA is to be kept)

Add 500 pL 4 M LiCl (final concentration = 2M)

Incubate at 4°C overnight

Spin top speed, 4°C, 30 minutes (the supernatant contains genomic DNA and this can be kept if needed, the RNA
pellet may be invisible if very clean but is usually white)

Wash pellet in 1 mL 80% ethanol (if it was invisible the pellet should appear with addition of ethanol and be white

in colour), spin 5 minutes and remove wash carefully as pellet is very delicate (after initial removal of the
wash, give the tubes a quick second spin and remove all wash with a fine tip)

Dry in vacuum desiccator

Resuspend in 60 pL autoclaved water (although not usually present when this protocol is followed - if insolubles
are present, spin 5 minutes at RT and transfer to new tube)

Quantify RNA in spectrometer

Homogenisation buffer (For the Hot Phenol Method)

100 mL 400 mL
100 mM Tris pH between 8-9 10 mL 40 mL of 1M
5 mM EDTA pH 8 1mL 4 mL of 0.5M
100 mM NaCl 2 mL 8 mL of 5M

0.5 % SDS 5mL 20 mL of 10%
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MethOd H iStorica| (updated 22" February 2012)

Jimmy Botella obtained the protocol from Chris Somerville’s lab back in the 80’s
A longer method has been published in Botella et al.* and later in Etheridge et al.?

In the Dean lab at the John Innes Centre, Josh Mylne cut the protocol back to a 1.5 mL version,
called it “mini hot phenol” and since then it hasn’t changed. It’s a simple, reliable protocol that
works with a wide range of species and tissues.

The mini hot phenol method has been mentioned within Mylne et al*and fully described in
Mylne et al.* and Mylne et al’. In Box et al.® mini hot phenol was compared to Trizol.

A even shorter hot phenol method that is better suited to 96-well RNA extraction is described in
Box et al.® The major difference is that the LiCl precipitation was dropped from the protocol.

Although Box et al.® recommends acidic phenol, Mathew Box found (unpublished observations)
that acidic or neutral pH phenol did not make that much of a difference (DNA is said to dissolve in
low pH phenol).

Importantly the protocol is an excellent alternative to Trizol, which for reasons still unknown
cannot isolate mRNA from young Arabidopsis tissue. For proof see “Figure 1. TRIZOL is not suitable
for extracting RNA from very young tissues” in Box et al. 6 (http://www.plantmethods.com/content/7/1/7).

In the published papers the mini hot phenol was used for a range of tissues and species including
challenging tissues like dry Arabidopsis5 or sunflower” seeds.

A final note: before you bake your mortar and DEPC treating everything ... for your own sanity
bear in mind, plant tissue is full of RNAses. The buffer prevents them from working and phenol-
chloroform extractions deactivate and precipitate them. Ultrapure water contains no RNAses and
most plasticware comes with a guarantee of RNAse-free so baking, autoclaving and DEPC
treatments really can be just a waste of time. The homogenisation buffer lasts for years. Enjoy!

Bibliography

1

Botella, Arteca, Schlagnhaufer, Arteca & Phillips. (1992) Identification and characterization of a
full-length cDNA encoding for an auxin-induced 1-aminocyclopropane-1-carboxylate synthase
from etiolated mung bean hypocotyl segments and expression of its mRNA in response to
indole-3-acetic acid. Plant Mol. Biol. 20: 425-436.

Etheridge, Trusov, Verbelen & Botella. (1999) Characterization of ATDRG1, a member of a new
class of GTP-binding proteins in plants. Plant Mol. Biol. 39: 1113-1126.

Mylne, Barrett, Tessadori, Mesnage, Jacobsen, Johnson, Bernatavichute, Fransz & Dean. (2006)
LHP1, the Arabidopsis homologue of HETEROCHROMATIN PROTEIN1 is required for epigenetic
silencing of FLC. Proc. Natl. Acad. Sci. U.S.A. 103: 5012-5017.

Mylne, Wang, van der Weerden & Craik. (2010) Cyclotides are a component of the innate
defense of Oldenlandia affinis. Biopolymers (Pept. Sci.) 94: 635-646.

Mylne, Colgrave, Daly, Chanson, Elliott, McCallum, Jones & Craik. (2011) Albumins and their
processing machinery are hijacked for cyclic peptides in sunflower. Nat. Chem. Biol. 7: 257-259.

Box, Coustham, Dean & Mylne. (2011) Protocol: A simple phenol-based method for 96-well
extraction of high quality RNA from Arabidopsis. Plant Methods 7: 7.



	Mini Hot Phenol Arabidopsis RNA extraction procedure (ver. 3)
	Homogenisation buffer (For the Hot Phenol Method)

	Method Historical (updated 22th February 2012)
	Bibliography


<<

  /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



