
Ribonucleic acid (RNA)

• Ribonucleic acid (RNA) is more often found in nature as 
a single-strand folded onto itself. Cellular organisms 
use messenger RNA (mRNA) to convey genetic 
information (using the nitrogenous 
bases guanine, uracil, adenine, and cytosine) that directs 
synthesis of specific proteins. 

• Many viruses encode their genetic information using an 
RNA genome.
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Types of RNA
1. Messenger RNA (mRNA)

• Messenger RNA (mRNA) is a large family of RNA molecules that 
convey genetic information from DNA to the ribosome, where they 
specify the amino acid sequence of the protein products of gene 
expression. Following transcription of primary transcript mRNA 
by RNA polymerase, processed, mature mRNA is translated into a 
polymer of amino acids: a protein
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2. Transfer RNA (abbreviated tRNA

• A transfer RNA ( tRNA ) is an adaptor molecule composed of RNA, 
typically 76 to 90 nucleotides in length, that serves as the physical link 
between the mRNA and the amino acid sequence of proteins. 

• It does this by carrying an amino acid to the protein synthetic 
machinery of a cell (ribosome) as directed by nucleotide sequence 
(codon) in a messenger RNA (mRNA). As such, tRNAs are a necessary 
component of translation, the biological synthesis of 
new proteins according to the genetic code.
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3. Ribosomal ribonucleic acid (rRNA)

• In molecular biology, ribosomal ribonucleic acid (rRNA) is 
the RNA component of the ribosome, and is essential for protein 
synthesis in all living organisms. It constitutes the predominant 
material within the ribosome.

• The ribosomal RNAs form two subunits, the large subunit (LSU) and 
small subunit (SSU). The LSU rRNA acts as a ribozyme

https://en.wikipedia.org/wiki/Molecular_biology
https://en.wikipedia.org/wiki/RNA
https://en.wikipedia.org/wiki/Ribosome
https://en.wikipedia.org/wiki/Protein_synthesis
https://en.wikipedia.org/wiki/Ribozyme




RNA Extraction Protocol
Tissue

1. Upon extraction from the animal, immediately slice the tissue into 
pieces no wider than 0.5cm and drop into RNA Later. (The volume of 
RNA Later should be at least ten times the volume of tissue)

2. Store the tissue (until homogenization) according to the following: 
Initially - overnight at 2-8 C, Then –indefinitely < -20 C, up to four weeks 
at 2-8 C, up to 7 days at 2-8 C, up to 1 day at 37 C.

3. Snap Freezing in Liquid Nitrogen:- Following immersion, keep the 
tissue in the Nitrogen until the procedure is completed.

4. Upon completion of the harvest procedure, transfer the tissues to 
empty falcon tubes stored on dry ice.

5. Keep the tissue frozen until the homogenization procedure is ready 
to be performed extraction of RNA Later:







Preparing Samples 
Homogenizing samples 

1. Determine your sample type, and perform homogenization at room temperature. 
The sample volume should not exceed 10% of the volume of TRIzol® Reagent used 
for homogenization. Be sure to use the indicated amount of TRIzol® Reagent, 
because an insufficient volume can result in DNA contamination of isolated RNA.

2. When preparing samples with high content of fat, proteins, extracellular material 
(e.g., muscle, fat tissue, or tuberous plant material), an additional isolation step 
may be required to remove insoluble material from the samples. 

Note: Do not perform this additional isolation step if you are performing subsequent 
DNA isolation on your sample. 

3. Proceed to Phase separation, or store the homogenized sample. Homogenized 
samples can be stored at room temperature for several hours, or at –60 to –70°C 
for at least one month.



Homogenization
1) For tissues that are snap frozen or slightly in excess, the homogenization of the tissue should be done 
by mortar and pestle (cooled to temp in a liquid nitrogen bath).

2) At the same time, transfer at least 1mL TRIZOL / 100mg tissue to be homogenized into a falcon tube

3) Transfer the tissue to the pestle and grind until a layer of very fine dust is all that is left.

4) Use an RNase free spatula to transfer the dust to the TRIZOL solution. Be sure to get as much dust as

possible.

5) Vortex mixture thoroughly.

*For tissues that are very small or highly precious, a hand-held tissue grinder is recommended. The

homogenization is performed in the presence of the 1mL TRIZOL / 100mg tissue until the tissue is

completely dissolved in solution.

*For cultures of cells (suspended in solution), quantify, pellet the cells, and resuspend in TRIZOL at a

volume of 5 x 10^6 cells / 1mL TRIZOL.

6) Once homogenized, aliquot the solution to eppendorf tubes and leave in TRIZOL at room temp for 
five minutes.








































