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 What is RNA Extraction? 

 
RNA extraction is the purification of RNA from biological samples. This procedure is complicated by the 
ubiquitous presence of ribonuclease enzymes in cells and tissues, which can rapidly degrade RNA. 
Several methods are used in molecular biology to isolate RNA from difficult samples. Here CTAB 
modified method is described. 

 Which method is more efficient? 
 
Phenol–chloroform extraction (abbreviated PC or PCI) is a liquid–liquid extraction technique in 
biochemistry. It is widely used in molecular biology for isolating DNA, RNA and protein. Equal volumes 
of a phenol:chloroform mixture and an aqueous sample are mixed, forming a biphasic mixture. This 
method may take longer than a column-based system such as the silica-based purification, but has 
higher purity and the advantage of high recovery of RNA: an RNA column is typically unsuitable for 
purification of short (<200 nucleotides) RNA species, such as siRNA and miRNA. 

 How does it work? 
 
Total RNA will be extracted from samples using a modified method based on Kiefer et al., 2000. One 
hundred to one hundred and fifty mg of plant tissue will be grinded using cold mortar and pestles 
under liquid nitrogen. The powdered tissues then will be placed in a 2 ml microcentrifuge tube and 1 ml 
of pre-warmed (65 °C) extraction buffer (100 mM Tris-HCI, 25mM EDTA, 2M NaCI, 2% CTAB w/v, 2% 
PVP w/v, 2% mercaptoethanol) will be added to the tube. After that, an equal volume of 
chloroform/isoamyalcohol (24:1 v/v) will be added and the tube will be vortexed at 1,800 rpm at room 
temperature for 5 minutes. The tube will be then centrifuged for 15 minutes at 4 °C, 10,600 x g and the 
supernatant will be transferred to a new 2 ml microcentrifuge tube. Five hundred μl of 
chloroform/isoamyalcohol (24:1; v/v) then will be added to the supernatant. The tube will be vortexed 
at room temperature followed by centrifugation for 15 minutes at 4 °C, 10,600 x g. The supernatant will 
be transferred to a 2 ml microcentrifuge tube and five hundred μl of Phenol: Chloroform: 
Isoamylalcohol (PCI) (24:1:25; v/v/v) will be added to it. The tube will be again vortexed at room 
temperature followed by centrifugation for 15 minutes at 4 °C, 10,600 x g. Another time the 
supernatant will be transferred to a new 2 ml microcentrifuge tube. After that, five hundred μl of 
chloroform/isoamyalcohol (24:1; v/v) will be added to the supernatant. The tube will again be vortexed 
at room temperature followed by centrifugation for 15 minutes at 4 °C, 10,600 x g. Later, the 
supernatant will be transferred to a 1.5 ml microcentrifuge tube and 3 volumes of cold absolute 
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ethanol (4 °C) and 0.1 volume of NaOAc (Sodium Acetate) will be added to it. The tube will be 
incubated at -80 °C overnight and followed by centrifugation for 30 minutes, 4 °C at 17,900 x g. The 
pellet then will be washed with cold 70% ethanol and centrifuged for 5 min, 4 °C at 17,900 x g. 
Eventually, the supernatant will be discarded and the pellet will be re-suspended in 50 μl of DEPC 
treated dH2O. 

 What modifications? 

Two steps of chloroform:Isoamylalchohol (CI) extraction followed by one step of 
Phenol:Chloroform:Isoamylalcohol (PCI) extraction are used respectively to eliminate the proteins and 
polysaccharide contamination from the extract; moreover, one extra step of CI extraction is included to 
remove any phenol residues to avoid interference during PCR. This is compared to the original CTAB 
method where only two steps of CI extraction are suggested for washing steps. These extra extraction 
steps helped increase the purity of samples with high polysaccharide contamination in plant samples. 

 Contact us  
 

For more information or troubleshooting on your Transformation, please do not hesitate to contact us 
at ijpp@iau-saveh.ac.ir. You can simply mention your problem by attaching your results. We look 
forward to hear from you soon.  

 Read more on 
http://www.protocol-online.org/prot/Plant_Biology/RNA/  
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Iranian Journal of Plant Physiology is a quarterly journal published by Islamic Azad University Saveh 
Branch in English. Manuscripts may be submitted in English. Tables of contents and other useful 
information, including these instructions for contributors, are available at the websites of the Islamic Azad 
University Saveh Branch and the Editorial Office (Department of Biology, Faculty of Agriculture, and Islamic 
Azad University Saveh Branch). 

Aims and Scope 

This journal publishes the new results of completed, original studies on any aspect of plant 
physiology based also on approaches and methods of biochemistry, biophysics, genetics, molecular biology, 
genetic engineering, applied plant physiology, and other related fields. We also accept descriptions of 
original methods and instruments opening novel possibilities for obtaining and analyzing experimental 
results. Papers outlining trends and hypotheses are accepted as well. Brief communications are not 
accepted. However, in some cases, the editors may suggest that authors shorten a manuscript to the size of 
a brief communication (no more than 10 pages of text and 4 figures and / or tables in all). Manuscript 
submission implies that the material has not been published before, and is not under consideration for 
publication anywhere else. 

Manuscript Requirements 

Manuscript length should not exceed 10 printed pages (reviews not more than 20 pages), including 
references, tables, and figure captions; it should contain no more than 7 figures. The manuscript must be 
typed (Times New Roman font, 12 pt, 1.5 spacing throughout) in a single column on one side of white paper 
(A4, 210 × 297 mm) with left and top margins of 2.5 cm and a right margin of 1.5 cm. All pages, including 
references, tables, and figure captions, should be numbered consecutively in the top right-hand corner. All 
lines should be enumerated throughout the entire text. 

      Please arrange your manuscript as follows: Title, author(s), affiliation(s), abstract, keywords, 
abbreviation (optional), introduction, materials and methods, results, discussion, acknowledgements 
(optional), references, tables, and figures. 

      The title must be concise (no more than 10 words) but informative. Capitalize the first letters in 
all nouns, pronouns, adjectives, verbs, adverbs, and subordinate conjunctions. Avoid nonstandard 
abbreviations. 

      Authors’ initials and surnames should be written with one space between the initials and 
between the initials and an author’s surname. Author affiliations should be marked as 1, 2 etc. On a 
separate page, provide the full names of all authors, their postal addresses and telephone and fax numbers, 
as well as e-mail addresses, and indicate the corresponding author. 

 Author affiliations include the department, institution, and complete address of each author. The 
fax number and e-mail address of the corresponding author should be indicated after his or her postal 
address. 

Abstract 

All papers, including brief communications, should be preceded by a concise (of no more than 250 
words) but informative abstract, in which the plant material (binomial, including authority) is given. The 
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abstract should explain to the general reader the major contributions of the article. The abstract is typed as 
a single paragraph. Citing and discussing literature are not recommended. 

Keywords. No more than seven items are listed beginning with the Latin name(s) of the organism(s) 
studied without author’s name and arranged as follows:  
Keywords: Lycopersicon esculentum; transgenic tomato plant; ethylene 

Abbreviations. The abbreviation of the expressions used in the manuscript may be listed in 
alphabetical order and arranged as follows: 

BA: benzyladenine; PSI: photosystem I; WT: wild type  
Define nonstandard abbreviations when they are first mentioned in the text and abstract. 

Main Headings 

The main headings within the text (Introduction, Materials and Methods, etc.) should be placed on 
separate lines with the first letters capitalized. First-level subheadings should follow title capitalization 
(example: Cytokinin, Dependent Signal Transduction) and be placed on separate lines. Second-level 
subheadings (i.e., headings running into a paragraph) should follow sentence capitalization (example: Plant 
material.). 

 

Introduction 

The introductory part of the article should explain its objective and cite relevant articles published 
previously. 

 

Materials and Methods 

This section should include complete botanical names (genus, species, authority for the binomial, 
and, when appropriate, cultivar) for all plants studied. Following first mentions, generic names should be 
abbreviated to the initial except when confusion could arise by reference to genera with the same initial. 
Growth conditions must be described. Also new procedures should be described in sufficient detail to be 
repeated. A short description of other procedures should also be given. This section should also contain the 
names of the manufacturers (including country name) of materials and reagents. Statistical analysis of the 
results should be described. Identify the number of replications and the number of times individual 
experiments were duplicated. It should be clearly stated whether the standard deviation or the standard 
error is used. 

Results 

The result section should be presented mainly in figures and tables without their detailed discussion. 
Double documentation of the same points in figures and tables is not acceptable. 

Discussion 

This section should contain an interpretation but not a recapitulation of the results. The Results and 
Discussion sections may be combined if a description of experimental results is brief or when the 
interpretation of the previous experiment is required for the logical substantiation of the next one. 
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Each table should have a brief title, be on a separate page, and be 1.5-spaced. Each column should 
have a heading; units should appear under the column heading(s). Some remarks may be written below the 
table, but they should not repeat details given in the Materials and Methods section. 

Figure Captions 

These must be a brief self-sufficient explanation of the illustrations. Provide them separately from 
figures. 

Figures  
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