@ protocols.io Part of SPRINGER NATURE

Aug 15, 2019
€9 RNA Isolation from Plant Tissue
L1 GigaScience

v/ Peer-reviewed method

DOl
dx.doi.org/10.17504/protocols.i0.439gyr6

Marc T. J. Johnson1, Eric J. Carpenterz, Zhijian Tian3, Richard Bruskiewich4, Jason N. Burriss,

Charlotte T. CarriganG, Mark W. Chase7, Neil D. Clarkes, Sarah Covshoffg, Claude W. dePamphiIism,

Patrick P. Edger“, Falicia Goh8, Sean Graham12, Stephan Greiner13, Julian M. Hibberdg, Ingrid Jordon-ThadenM,
Toni M. Kutchan15, James Leebens-Mack6, Michael Melkonian16, Nicholas MilesM, Henrietta Myburg17,

Jordan Pattersonz, J. Chris Pires“, Paula Ralph1°, Megan Rolf15, Rowan F. Sage18, Douglas Soltis19,

Pamela Soltiszo, Dennis Stevenson21, C. Neal Stewart Jr5, Barbara Surek16, Christina J. M. Thomsen1,

Juan Carlos ViIIarreaI22, Xiaolei Wu3, Yong Zhang3, Michael K. Deyholosz, Gane Ka-Shu Wong23

Department of Biology, University of Toronto at Mississauga, Mississauga, Ontario, Canada;

2Department of Biological Sciences, University of Alberta, Edmonton, Alberta, Canada;

3BGI-Shenzhen, Bei Shan Industrial Zone, Yantian District, Shenzhen, China;

4International Rice Research Institute, Metro Manila, Philippines;

SDepartment of Plant Sciences, University of Tennessee, Knoxville, Tennessee, United States of America;
8Department of Plant Biology, University of Georgia, Athens, Georgia, United States of America;

7Jodrell Laboratory, Royal Botanic Gardens, Kew, Richmond, Surrey, United Kingdom;

8Genome Institute of Singapore, Singapore, Singapore;

9Department of Plant Sciences, University of Cambridge, Cambridge, United Kingdom;

Opepartment of Biology and Intercollege Graduate Program in Plant Biology, Huck Institutes of the Life
Sciences, Pennsylvania State University, University Park, Pennsylvania, United States of America;

TDivision of Biological Sciences, University of Missouri, Columbia, Missouri, United States of America;
2pepartment of Botany and UBC Botanical Garden, University of British Columbia, Vancouver, British Columbia,
Canada;

BMax Planck Institute for Molecular Plant Physiology, Wissenschaftspark Golm, Am Miihlenberg 1, Potsdam-
Golm, Germany;

4Department of Biology, University of Florida, Gainesville, Florida, United States of America, Florida Museum of
Natural History, University of Florida, Gainesville, Florida, United States of America;

SDonald Danforth Plant Science Center, St. Louis, Missouri, United States of America;

6pepartment of Botany, Cologne Biocenter, University of Cologne, Cologne, Germany;

7Department of Plant Biology, North Carolina State University, Raleigh, North Carolina, United States of America;
BDepartment of Ecology and Evolutionary Biology, University of Toronto, Toronto, Ontario, Canada;
®Department of Biology, University of Florida, Gainesville, Florida, United States of America;

20F|orida Museum of Natural History, University of Florida, Gainesville, Florida, United States of America;

2INew York Botanical Garden, Bronx, New York, United States of America;

protocols.io | https://dx.doi.org/10.17504/protocols.io.439gyr6 August 15, 2019 1/10



https://doi.org/10.1093/gigascience/giz126
https://dx.doi.org/10.17504/protocols.io.439gyr6
https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.439gyr6

€3} protocols.io Partof SPRINGERNATURE

22pepartment of Ecology and Evolutionary Biology, University of Connecticut, Storrs, Connecticut, United States
of America;

23pepartment of Biological Sciences, University of Alberta, Edmonton, Alberta, Canada, BGI-Shenzhen, Bei Shan
Industrial Zone, Yantian District, Shenzhen, China, Department of Medicine, University of Alberta, Edmonton,
Alberta, Canada

GigaScience Press

Eric Carpenter

OPEN aACCESS

DOI: dx.doi.org/10.17504/protocols.io.439gyr6

Collection Citation: Marc T. J. Johnson, Eric J. Carpenter, Zhijian Tian, Richard Bruskiewich, Jason N. Burris, Charlotte T.
Carrigan, Mark W. Chase, Neil D. Clarke, Sarah Covshoff, Claude W. dePamphilis, Patrick P. Edger, Falicia Goh, Sean Graham,
Stephan Greiner, Julian M. Hibberd, Ingrid Jordon-Thaden, Toni M. Kutchan, James Leebens-Mack, Michael Melkonian,
Nicholas Miles, Henrietta Myburg, Jordan Patterson, J. Chris Pires, Paula Ralph, Megan Rolf, Rowan F. Sage, Douglas Soltis,
Pamela Soltis, Dennis Stevenson, C. Neal Stewart Jr, Barbara Surek, Christina J. M. Thomsen, Juan Carlos Villarreal, Xiaolei Wu,
Yong Zhang, Michael K. Deyholos, Gane Ka-Shu Wong 2019. RNA Isolation from Plant Tissue. protocols.io
https://dx.doi.org/10.17504/protocols.io.439gyré

Manuscript citation:
Appendix S1 of "Evaluating Methods for Isolating Total RNA and Predicting the Success of Sequencing Phylogenetically Diverse
Plant Transcriptomes" Marc T. J. Johnson et al. PLOS ONE, November 21, 2012. https://doi.org/10.1371/journal.pone.0050226

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
These protocols were used for RNA extraction from plant tissues in order to support the One Thousand Plants initiative's
work to produce RNA-Seq transcriptomes from a diverse collection of plant samples.

Created: July 03, 2019
Last Modified: August 15, 2019
Collection Integer ID: 25441

Keywords: RNA, Plant RNA, RNA Isolation, Plant Tissue

protocols.io | https://dx.doi.org/10.17504/protocols.io.439gyr6 August 15, 2019 2/10



https://www.protocols.io/researchers/eric-carpenter
https://www.protocols.io/researchers/eric-carpenter
https://dx.doi.org/10.17504/protocols.io.439gyr6
https://dx.doi.org/10.17504/protocols.io.439gyr6
https://creativecommons.org/licenses/by/4.0/
https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.439gyr6

€3} protocols.io Partof SPRINGERNATURE

Abstract
Methods for RNA isolation

These methods were originally included in Appendix S1 of "Evaluating Methods for Isolating Total RNA and
Predicting the Success of Sequencing Phylogenetically Diverse Plant Transcriptomes" Marc T. J. Johnson et al.
PLOS ONE, November 21, 2012. https://doi.org/10.1371/journal.pone.0050226

Many of the protocols share elements or combine components from several methods. For each method, we
describe the reagents and procedures used, and identify the researchers or institute that implemented the
protocol.

Due to the potential for contamination and degradation by RNase enzymes, as well as health concerns in handling
some substances and chemicals, best practices in aseptic wet lab techniques must be practiced at all times
during RNA isolation. Chief among these are the critical need to avoid contamination of samples by using extreme
care when moving liquids and opening and closing tubes to avoid aerosols. Because of the risk of degradation by
RNase enzymes, it is essential to use sterile RNase-free equipment, disposable plastics and solutions.

RNase degradation and contamination can be avoided by keeping samples constantly frozen at low temperature
(< -80 °C) prior to adding buffers that denature or immobilize RNase. Treating equipment with RNase denaturants
(e.g. RNase Zap, Ambion, Austin, TX) and solutions with diethylpyrocarbonate (DEPC) can also prevent
contamination and/or degradation of samples, but it can have some negative effects on samples1. Many additional

helpful tips for successful RNA isolation are available in Sambrook and Russell! and in Appendix A of Qiagen’s
RNeasy Mini Handbook downloadable from www.giagen.com.

1 Sambrook, J. & Russell, D.W. Molecular Cloning: A Laboratory Manual, 3rd ed. (Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, NY, 2001).

Attachments
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Materials

Standard equipment used

Although the reagents vary among protocols, most methods used the same basic equipment,

which include:

= Ceramic or porcelain mortar and pestle for tissue homogenization, or some other equipment that can
homogenize frozen tissue (e.g. bead mill)

= Water bath or heating block, capable of holding temperatures up to 70°C

= Non-refrigerated microcentrifuge (with rotor for 2 ml tubes)

= Refrigerated microcentrifuge (with rotor for 2 ml tubes) — only for protocols where noted

= Liquid nitrogen (and associated thermos or dewer)

= Sterile, RNase-free disposable tips with filter barriers

= Sterile, RNase-free disposable microcentrifuge tubes (2 ml and 15 ml were most commonly used, but sizes
vary among protocols)

= Pipettors — (capable of pipetting various volumes between 0.1-1000ul)

= Stainless steel spatulas

= RNase-free water

= Sterile razor blades

= Analytical balance

m Glass beakers, flasks and graduated cylinders

Safety warnings

O please see SDS (Safety Data Sheet) for hazards and safety warnings.
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