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THE MOLECULAR BIOLOGY BUFFERS 

1. EDTA (Ethylene Diamine Tetraacetic Acid) (pH 8.0) 

 The disodium EDTA and calcium disodium EDTA, this metal ions 

are necessary for the action of many enzymes including DNases,  

 EDTA In molecular biology is commonly used to deactivate metal-

dependent enzymes. 

 Used to suppress damage to DNA or proteins.  

2. SDS (20%) (Sodium Dodecyl Sulfate) 

 The SDS is an organic compound used in many cleaning and hygiene 

products. Derived from inexpensive coconut and palm oils.   

 The SDS is a detergent that is known to denature proteins. 

  It is used in gel electrophoresis for the determination of protein 

molecular weight.  

 Used in nucleic acid extraction procedures for the disruption of cell 

walls and dissociation of nucleic acid of protein complexes. 

 

 



3. SSPE (Sodium Chloride-Sodium Phosphate-EDTA Buffer) (pH 7.4) 

 The SSPE Buffer 20x liquid is a standard reagent in hybridization 

procedures.  

 This liquid can be used in diluted as needed 

 Store at room temperature. 

 Application  

• Hybridization buffer for Northern and Southern blots 

•    Washing buffer for microarrays. 

4. SAS (Sodium Acetate Solution -3 M), pH 5.2 

 This solution is routinely used in DNA and RNA precipitation.  

 It's a 0.22 µm membrane filtered. 

  Store at room temperature (indefinitely). 

5. PBS (Phosphate-Buffered Saline) 

 It's a buffer solution commonly used in biological research.  

 It's a water-based salt solution containing sodium phosphate, sodium 

chloride and, in some formulations, potassium chloride and potassium 

phosphate.  

 The osmolarity and ion concentrations of the solutions match those of 

the human body (isotonic). 
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Applications of PBS 

 PBS is isotonic and non-toxic to cells. 

 Supports the cell viability by keeping the medium pH and osmolality. 

 Commonly used in biological research  

 Tissue culture and cell washing. 

 Used for immunocytochemistry/immunohistochemistry. 

6. SSC (20X) (Saline Sodium Citrate buffer) pH 7.0 

 This buffer is used for the denaturation of DNA, the commonly used 

working concentration is 20X SSC  

 Transfer buffer for the blotting of DNA after agarose or gel 

electrophoresis. 

7. LB buffer (Lithium Borate buffer) 

 It is made up of Lithium borate (lithium hydroxide monohydrate 

and boric acid). 

 It's a buffer solution used in agarose electrophoresis, typically for the 

separation of nucleic acids such as DNA and RNA.  

8. TAE buffer (Tris (hydroxymethyl) aminomethane ) 

 It's a buffer solution containing a mixture of Tris base, acetic 

acid and EDTA.  

 In molecular biology, it is used in agarose electrophoresis typically 

for the separation of nucleic acids such as DNA and RNA, usually at 

pH 8.0 
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 Purpose 

1. TAE buffer is often used to store DNA and RNA. 

2. Necessary for most causes of DNA and RNA degradation 

3. It's a buffering agent to keep the PH of solution. 

9. TBE (Tris Borate EDTA) 

 The TBE is a buffer solution containing a mixture of Tris base, boric 

acid and EDTA.  

 In molecular biology, TBE buffers are often used in procedures 

involving nucleic acids, the most common being electrophoresis. 

  

10. DEPC (Diethylpyrocarbonate) also called diethyl dicarbonate 

 The DEPC-treated water (and therefore RNase-free) is used in 

handling of RNA in the laboratory to reduce the risk of RNA being 

degraded by RNases. 

 DEPC are used for probing the structure of double-stranded DNA.  

 The higher concentrations of DEPC are capable of deactivating larger 

amounts of RNase. 

11. TBS (Tris Buffered Saline) 10x powder, pH 8.0 

 It's isotonic and non-toxic to cells and is suitable for molecular 

biology.  
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 The buffer is commonly used as substance diluent or as wash buffer 

in immunoassays such as ELISA. 

  It is used in immunohistochemical staining when the background  

 It's used for Western blotting and hybridization 

12. Molecular Biology Grade Water 

 Its water 0.1 micron filtered to ensure high purity 

  Tested for DNase, RNase, and Protease to ensure 

absence of these hydrolytic enzymes 

 Rinsing glass and plastic ware, and sample preparation 

  DNA/RNA/Protein extraction and purification 

 Used to prepare buffers for enzymatic reactions 

 PCR technology, blotting applications, and DNA sequencing 

 

THE NUCLEIC ACID STAIN 

1. Ethidium Bromide  

 The Ethidium bromide is stains DNA, providing a fluorescent red-

orange stain. Although it will not stain healthy cells. 

  It can be used to identify cells, such cells have much more 

permeable membranes.  
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 It's  commonly used as a fluorescent tag in molecular 

biology laboratories for techniques such as agarose gel 

electrophoresis, when exposed to ultraviolet light, it 

will fluoresce with an orange colour. 

 The Ethidium bromide is used to detect nucleic acids in molecular 

biology laboratories. In the case of DNA this is usually –double 

stranded DNA and single-stranded RNA from PCR. 

 Detection typically involves a gel containing nucleic acids placed on 

or under a UV lamp.  

 The ultraviolet light is harmful to eyes and skin, gels stained with 

ethidium bromide are usually viewed indirectly using an enclosed 

camera, with the fluorescent images recorded as photographs.  

2. SYBR Green I (SG) 

 The SYBR family of dyes is produced by           

 Molecular Probes.  

 Used as a nucleic acid stain in molecular biology 

by binds to DNA, resulting DNA-dye-complex  

 Absorbs blue light and emits green light . 

 The stain preferentially binds to double-stranded DNA. SYBR Green 

can also stain RNA with a lower performance than DNA. 

 It is used as a dye for the quantification of double stranded DNA in 

some methods of quantitative PCR. 
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 The higher concentrations of SYBR Green can be used to 

stain agarose gels in order to visualise the DNA present.  

3. SYBR® Gold Nucleic Acid Gel Stain 

 It's the most sensitive fluorescent stain for the detection of nucleic 

acids. Use with UV transilluminators, the Dark Reader (see stained 

nucleic acid gel below), laser scanners, or blue light transilluminators  

 It have Ultra Sensitive: 25–100 times 

 more than ethidium bromide. Detect as  

little as 25 pg of DNA 

 Improved DNA Cloning Efficiency, and  

does not cause DNA damage 

 Versatile: Detects dsDNA, ssDNA and RNA. 

4. Silver staining 

 Its important especially to show proteins      

 and DNA. 

  Its used to show both substances inside  

and outside cells.  

 This is a highly sensitive stain for visualization  

of DNA in agarose gels. 
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