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A PRACTICAL APPROACH TO PROTEIN 

SEPARATION USING SDS PAGE 
 

Abstract 

 

Electrophoresis on SDS sodium 

dodecyl sulfate-polyacrylamide gel. It isolates 

proteins based on their sub-atomic weight and 

the variations in how quickly they move 

through an electric field-affected gel. As 

evidenced by their electrophoretic 

compactness, polyacrylamide gel 

electrophoresis (PAGE) is a method commonly 

used in regular science, criminal science, 

genetics, sub-nuclear science, and 

biotechnology to separate normal 

macromolecules, typically proteins or nucleic 

acids. The length, consistency, and charge of 

the molecule all affect flexibility. Additionally, 

with a variety of gel electrophoresis 

techniques, particles can be run in their local 

state, protecting the molecules' more 

demanding structure, or an engineered 

denaturant can be added to stop this 

development and turn the iota into an 

unstructured direct chain whose flexibility only 

depends on its length and mass-to-charge ratio. 

Urea is the denaturant that is most frequently 

utilized for nucleic acids. Protein tests are 

cleaned with sodium dodecyl sulfate (SDS), an 

anionic cleaning agent that linearizes proteins 

and gives them a negative charge. This 

approach is known as SDS-PAGE. When SDS 

is restricted to the polypeptide chain in many 

proteins, the transfer of charge per unit mass is 

uniform, allowing for the separation of proteins 

by measured size during electrophoresis. To 

ensure that the protein is linearized and stays 

that way during the run, SDS is also present in 

the gel. Proteins with lower subatomic weight 

move through the gel more quickly than those 

with higher subatomic weight. 
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I. INTRODUCTION 

 

SDS-PAGE, or sodium dodecyl sulfate-polyacrylamide gel electrophoresis, is the 

technique that is most usually used to analyze and highly resolve protein mixtures.[1, 2]. The 

process involves first denaturing the component proteins, giving each one a negative charge 

proportional to its molecular mass using an anionic detergent that also binds to the proteins. 

The following step is electrophoresis, which divides proteins through a porous acrylamide gel 

matrix with good resolution according to molecular mass. This method, which hasn't changed 

much since it was originally applied in the early 1970s, works well when it's not important to 

maintain the original properties of a protein's structure or function.[1, 3]. The 

immunochemical identification and quantification of proteins (western blotting), the 

assessment of protein expression, and the determination of the purity of protein samples all 

make use of SDS-PAGE.[1, 2, 4,]. 

 

The development of a technique that precisely resolves individual proteins while 

maintaining their natural state would be appreciated. More specifically, this method would 

allow for the optimal separation of proteins while keeping their metal partners intact. This 

would eliminate a number of the current problems and difficulties of using PAGE in 

conjunction with metalloprotein analysis.[5,6,7]. 

 

A wide variety of organic functions are performed by proteins, which are polymers of 

amino-corrosive proteins. In a similar vein, proteins have been categorized according to their 

natural jobs. 

 

1. Catalysts: The proteins with chemical reactant movement are the most erratic and 

intensely concentrated types. All natural biomolecular reactions in cells are sped up by 

chemicals.[8] 

 

2. Transport Proteins: Transport proteins carry specific particles or particles from one 

organ to the next through the blood plasma. Erythrocytes contain hemoglobin, which 

binds oxygen to the blood as it passes through the lungs, carries it to the periphery tissues, 

and then releases it to participate in the energy-producing oxidation of nutrients. 

Lipoproteins in this plasma transport lipids from the liver to several organs. All things 

being equal, different types of transport proteins are present in the plasma films and 

intracellular layers; they are modified to bind glucose, amino acids, or other molecules 

and transfer them across the layer.[8] 

 

3. Protein Supplements and Storage Capacity: The seeds of many plants contain reserves 

of protein necessary for the growth of the sprouting seedling.[8] 

 

4. Primary Proteins: Numerous proteins act as supporting fibers, and sheets to give 

organic; structures strength or insurance. A significant part of ligaments is the sinewy 

protein collagen, which has exceptionally high elasticity.[8] 

 

SDS-PAGE Based on differences in the speeds at which proteins migrate across a 

gel under the influence of an electric field, proteins are separated according to their 

molecular weight. SDS is a detergent that releases the non- covalent bonds and evenly 
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applies a negative charge to the protein. Every two amino acids in the protein are bound 

by one molecule of SDS. 

 

To ensure that the proteins linearize and remain that way during the run, SDS is 

also present in the gel. The protein is permanently denatured in this method by reducing 

these disulfide links using beta-mercaptoethanol. 

 

 
 

Figure 1: Protein Folded Structure 

 

A charged particle goes to the cathode with the opposite sign when placed in an 

electric field, according to the SDS-PAGE standard. The distribution of charged particles 

depends on how versatile all charged species are. The smaller particles move more 

quickly during electrophoresis because there is less interference. The proteins' structure 

and charge also have an effect on how quickly things move. Protein design and charge are 

neutralized by sodium dodecyl sulfate and polyacrylamide, and the proteins are extracted 

based on the length of the polypeptide chain. 

 



Futuristic Trends in Biotechnology 

e-ISBN: 978-93-6252-296-2 

IIP Series, Volume 3, Book 18, Part 2,Chapter 9  

A PRACTICAL APPROACH TO PROTEIN SEPARATION USING SDS PAGE 

 

Copyright © 2024 Authors                                                                                                                    Page | 189  

 
 

Figure 2: Flow chart diagram of SDS PAGE.(6,9) 

  

 
 

Figure 3: Page Unit (7,9) 

 

Table1: Requirements of SDS PAGE 

 

Stacking Gel Resolving Gel Sample 

(Protein) 

Running 

Buffer 

Acrylamide (conc. Less) Acrylamide (conc. 

More) 

Bromophenol Blue 

(Dye) 

Glycine 

Tris HCL pH-6.8 Tris HCL pH-8.8 Tris HCL pH-6.8 Tris HCL pH-8.3 

SDS SDS SDS SDS 

DH2O DH20 DH20 DH20 

APS APS beta-mercaptoethanol  

TEMED TEMED glycerol  
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Preferential hydration is the excess of water in the immediate domain of a protein 

relative to the water concentration in the bulk solvent.   Tris-Gly Ph 8.3 

 

 
 

Figure 4: Preferential Hydration [8,9] 
 

 
 

Figure 5: PI of Glycine at different pH 
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Figure 6: Process of SDS page [8,9] 

 

Proteins with less molecular weight travel more quickly through the gel than those 

with more molecular weight. 

 

The general overflow of emphatically charged amino acids like lysine and 

arginine will expand the limiting of SDS particles to your protein and will build its 

portability in SDS-gel. 

 

Any post-translational alterations in the potential SDS-restricting destinations like 

phosphorylation of serine- threonine and tyrosine or sulfation of tyrosine (or 

glycosylation as referenced above) will dial back the versatility of your protein since they 

will change the neighborhood hydrophobicity (or charge) 

 

SDS-page decreasing (w/B-ME): S becomes diminished, and protein is not yet 

denatured. I.e., If we had a heterotrimer, we would see three separate bands. 

 

SDS-page non-diminishing (w/o B-ME): S is unblemished, yet protein is 

denatured, i.e., On the off chance that we had a heterotrimer, we would just see one band. 

 

Local page: everything intact, isolated by size, charge, or shape. for example, On 

the off chance that we had a heterotrimer, we would just see one band. 
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Figure 7: Loading of Gel [8,10] 

 

To get the ideal goal of proteins, a "stacking" gel is poured over the "settling" gel" 

 lower grouping of acrylamide (bigger pore size), 

 lower pH 

 different ionic substance 

 

This permits the proteins in a path to be moved into a tight band before entering 

the running or settling gel Reason for the stacking gel: to focus every one of the proteins 

in the example into a slender band at the highest point of the settling gel Makes it 

conceivable to utilize a weak test. The motivation behind the settling gel: to isolate the 

proteins based on size. 

 

II. SDS PAGE STAINING 

 

Different staining techniques are used on the SDS page 

1. High responsiveness, 

2. Low foundation, 

3. Enormous straight reach, and 

4. Convenience some staining dyes Silver nitrate Coomassie blue 

 

1. Coomassie blue: G250 and R250 
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Figure 8: The structure of Coomassie brilliant blue [8,9]. 

  

2. Coomassie Brilliant Blue COMPARISON: The CBB staining can recognize around 0.5 

µg of protein in an ordinary band. 

 

3. Silver Staining: The silver stain framework is multiple times touchier, distinguishing 

around 10 ng of the protein. 

  

 
 

Figure 9: Separation of Proteins on the SDS page [8,9] 

 

III.  WESTERN BLOTTING 

 

Western blotting is a protein discovery procedure that joins the partition force of SDS 

PAGE along with high acknowledgment explicitness of antibodies. 

An immunizer against the objective protein could be refined from the serum of creatures 

(mice, hares, goats) inoculated with this protein. 

 

On the other hand, on the off chance that protein contains a usually utilized tag or 

epitope, an immune response against the tag/epitope could be bought from a business source 

(for example against 6 His counter-acting agent). 

 

Application of SDS page 
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1. Estimating the atomic load of the molecules is utilized. 

2. Assessing the size of the protein is utilized. 

3. Utilized in peptide planning 

4. Looking at the polypeptide organization of various structures is utilized. 

5. Assessing the immaculateness of the proteins is utilized. 

6. It is utilized in Western Smudging and protein ubiquitination. 

7. It is utilized in HIV tests to isolate the HIV proteins. 

8. Breaking down the size and number of polypeptide subunits.To dissect post-translational 

changes. 
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