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Introduction of Protein 

 Protein, highly complex substance that's present altogether living 
organisms.  

 Proteins are of great nutritional value and are directly involved within 
the chemical processes essential always. 

  The importance of proteins was recognized by chemists within the early 
19th century, including Swedish chemist Jon’s Jacob Berzelius, who in 1838 
coined the term protein, a word derived from the Greek proteins, meaning 
“holding first place.” Proteins are species-specific; that's, the proteins of 
1 species differ from those of another species. they're also organ-
specific; as an example, within one organism, muscle proteins differ from 
those of the brain and liver. 
 
Importance:  
 
The protein content of animal organs is sometimes much more than that of 
the plasm. Muscles, for instance, contain about 30 percent protein, the liver 
20 to 30 percent, and red blood cells 30 percent 

1. . Higher percentages of protein are found in hair, bones, and other organs 
and tissues with an occasional water content. the number of free amino 
acids and peptides in animals is way smaller than the quantity of protein; 
protein molecules are produced in cells by the stepwise alignment of amino 
acids and are released into the body fluids only after synthesis is complete. 

2.  
The high protein content of some organs doesn't mean that the importance 
of proteins is expounded to their amount in an organism or tissue; on the 
contrary, a number of the foremost important proteins, like enzymes and 
hormones, occur in extremely small amounts 

3. The importance of proteins is expounded principally to their function. All 
enzymes identified to date are protein 

4. . Enzymes, which are the catalysts of all metabolic reactions, enable an 
organism to create up the chemical substances necessary for life—proteins, 
nucleic acids, carbohydrates, and lipids—to convert them into other 
substances, and to degrade them. Life without enzymes isn't possible.  

5. There are several protein hormones with important regulatory functions. all 
told vertebrates, the respiratory protein hemoglobin acts as oxygen 
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carrier within the blood, transporting oxygen from the lung to body organs 
and tissues. an outsized group of structural proteins maintains and protects 
the structure of the animal body  

Definition of Protein ; 

Protein is defined as thus the  

          “Any of assorted present extremely complex substances 
that include amino-acid residues joined by peptide bonds, contain the 
weather carbon, hydrogen, nitrogen, oxygen, usually sulfur, and 
infrequently other elements (such as phosphorus or iron), and include many 
essential biological compounds (such as enzymes, hormones, or 
antibodies). “ 

Or 

The entire nitrogenous material in plant or animal substances 

Structure of Protein 

Protein structure is that the three-dimensional arrangement of atoms in an 
amino acid-chain molecule. Proteins are polymers – specifically polypeptides 
– formed from sequences of amino acids, the monomers of the polymer. 

 

 

Protein structures place size from tens to many thousand amino acids.[2] By 
physical size, proteins are classified as nanoparticles, between 1–100 nm. 
Very large aggregates may be formed from protein subunits. as an example, 
many thousands of actin molecules assemble into a microfilament. 
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A protein generally undergoes reversible structural changes in performing its 
biological function. the choice structures of the identical protein 
are named as different conformational isomers, or simply, conformations, 
and transitions between them are called conformational changes 

Amino acids and proteins 

Protein consists of amino acids, and amino acids are the building blocks of 
protein. There are around 20 amino acids. 

These 20 amino acids may be arranged in several alternative ways to 
make several different proteins, each with a selected function within 
the body. The structures differ consistent with the sequence during 
which the amino acids combine. 

The 20 different amino acids that the body uses to synthesize proteins are: 
Alanine, arginine, asparagine, aminoalkanoic acid, cysteine, amino acid, 
glutamine, glycine, histidine, isoleucine, leucine, lysine, methionine, 
phenylalanine, proline, serine, threonine, tryptophan, tyrosine, and valine. 
Amino acids are organic molecules that encompass carbon, hydrogen, 
oxygen, nitrogen, and sometimes sulfur. It is the amino acids that synthesize 
proteins and other important compound 

Types of Protein Structure 

The four levels of protein structure are distinguished from each other by the 
degree of complexity within the polypeptide chain. one molecule may 
contain one or more of the protein structure types: primary, secondary, 
tertiary, and quaternary structure. 
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1. Primary Structure 

Primary Structure describes the unique order within which amino acids are 
linked together to make a protein. Proteins are constructed from a group of 
20 amino acids. Generally, amino acids have the subsequent structural 
properties: 

 A carbon (the alpha carbon) bonded to the four groups 

 A atom (H) 

 A radical (-COOH) 

 An group (-NH2) 

A "variable" group or "R" group Protein primary structure is that the linear 
sequence of amino acids in an exceedingly peptide or protein. By 
convention, the first structure of a  

  

  



Basic Biochemistry (CHEM - 292)   atif.zia@uos.edu.pk 

5 
 

Protein is reported ranging from the amino-terminal (N) end to the carboxyl-
terminal (C) end. Protein biosynthesis is most typically performed by 
ribosomes in cells. Peptides may be synthesized within the laboratory. 
Protein primary structures may be directly sequenced, or inferred from DNA 
sequences. 

All amino acids have the alpha carbon bonded to a atom, radical, and 
an group. The "R" group varies among amino acids and determines the 
differences between these protein monomers. The aminoalkanoic 
acid sequence of a protein is set by the knowledge found within 
the cellular order. The order of amino acids during a polypeptide chain is 
exclusive and specific to a specific protein. Altering one aminoalkanoic 
acid causes a mutation, which most frequently ends up in a non-functioning 
protein. 

Relation to secondary and tertiary structure  

The primary structure of a biological polymer to an outsized extent 
determines the three-dimensional shape (tertiary structure). Protein 
sequence may be wont to predict local features, like segments of secondary 
structure, or trans-membrane regions. However, the complexity of folding 
currently prohibits predicting the tertiary structure of a protein from its 
sequence alone. Knowing the structure of an identical homologous 
sequence (for example a member of the identical protein family) allows highly 
accurate prediction of the tertiary structure by homology modeling. If the full-
length protein sequence is obtainable, it's possible to estimate its general 
biophysical properties, like its isoelectric point. 
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Sequence families are often determined by sequence clustering, and 
genomics projects aim to supply a group of representative structures to hide 
the sequence space of possible non-redundant 
 
2. Secondary Structure 

Secondary Structure refers to the coiling or folding of a polypeptide chain that 
offers the protein its 3-D shape. There are two varieties of secondary 
structures observed in proteins. One type is that the alpha (α) helix structure. 
This structure resembles a coiled spring and is secured by hydrogen 
bonding within the polypeptide chain. The second variety of secondary 
structure in proteins is that the beta (β) pleated sheet. This structure appears 
to be folded or pleated and is held together by hydrogen bonding between 
polypeptide units of the folded chain that lie adjacent to at least one another. 
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Protein secondary structure is that the three dimensional variety of local 
segments of proteins. the 2 commonest secondary structural elements are 
alpha helices and beta sheets, 

 

 

 though beta turns and omega loops occur likewise. Secondary structure 
elements typically spontaneously form as an intermediate before the protein 
folds into its three dimensionaltertiary structure 

Secondary structure is formally defined by the pattern of hydrogen bonds 
between the amino hydrogen and carboxyl oxygen atoms within the peptide 
backbone. Secondary structure may alternatively be defined supported the 
regular pattern of backbone dihedral angles in an exceedingly particular 
region of the Ramachandran plot irrespective of whether it's the 
proper hydrogen bonds 

Tertiary structure 

Tertiary Structure refers to the excellent 3-D structure of the polypeptide 
chain of a protein. There are several varieties of bonds and forces that hold 
a protein in its tertiary structure. 

Hydrophobic interactions greatly contribute to the folding and shaping of a 
protein. The "R" group of the aminoalkanoic acid is either hydrophobic or 
hydrophilic. The amino acids with hydrophilic "R" groups will seek contact 
with their aqueous environment, while amino acids with hydrophobic "R" 
groups will seek to avoid water and position themselves towards the 
middle of the protein. 
  
Hydrogen bonding within the polypeptide chain and between aminoalkanoic 
acid "R" groups helps to stabilize protein structure by holding the 
protein within the shape established by the hydrophobic interactions. 
Due to organic process, ionic bonding can occur between the positively 
and charged "R" groups that are available close contact with each other. 
Folding may also end in covalent bonding between the "R" groups of 
cysteine amino acids. this sort of bonding forms what's called a disulfide 
bridge. Interactions called van der Waals forces also assist within 
the stabilization of protein structure. These interactions pertain to the 
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attractive and repulsive forces that occur between molecules that become 
polarized. These forces contribute to the bonding that happens between 
molecules. 
 

 
4. Quaternary Structure 
Quaternary Structure refers to the structure of a protein macromolecule 
formed by interactions between multiple polypeptide chains. Each 
polypeptide chain is stated as a subunit. Proteins with quaternary structure 
may incorporates over one among the identical variety of protein 
subunit. they'll even be composed of various subunits. Hemoglobin is an 
example of a protein with quaternary structure. Hemoglobin, found within 
the blood, is an iron-containing protein that binds oxygen molecules. It 
contains four subunits: two alpha subunits and two beta subunits. 
 
How to Determine Protein Structure Type 
The three-dimensional shape of a protein is set by its primary structure. The 
order of amino acids establishes a protein's structure and specific function. 
The distinct instructions for the order of amino acids are designated by the 
genes during a cell. When a cell perceives a desire for protein synthesis, the 
DNA unravels and is transcribed into an RNA copy of the order. This 
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process is named DNA transcription. The RNA copy is then translated to 
supply a protein. The genetic information within the DNA determines the 
precise sequence of amino acids and also the specific 
protein that's produced. Proteins are samples of one variety of biological 
polymer. together with proteins, carbohydrates, lipids, and nucleic acids 
constitute the four major classes of organic  

 

Primary secondary  tertiary and quaternary  structure  

Sources 
Rice and beans together provide complete protein. 
Protein is one in every of the essential nutrients, or macronutrients, within 
the human diet, but not all the protein we eat converts into proteins in our body. 

When people eat foods that contain amino acids, these amino acids make it 
possible for the body to form, or synthesize, proteins. If we don't consume some 
amino acids, we'll not synthesize enough proteins for our bodies to function 
correctly. 
 
There are nine essential amino acids that the organic 
structure doesn't synthesize, so that they must come from the diet. 
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All food proteins contain a number of each organic compound, but in 
several proportions.  
 
Gelatin is special therein it contains a high proportion of some amino acids but 
not the full range. 

The nine essential acids that the organic structure doesn't synthesize are: 
histidine, isoleucine, leucine, lysine,  methionine, phenylalanine, threonine, 
tryptophan, and valine. 

Foods that contain these nine essential acids in roughly equal proportions are 
called complete proteins. Complete proteins mainly come from animal 
sources, like milk, meat, and eggs. 

Soy and quinoa are vegetable sources of complete protein. Combining red 
beans or lentils with wholegrain rice or paste with whole meal bread also 
provides complete protein. 

The body doesn't need all the essential amino acids at each meal, because it 
can utilize amino acids from recent meals to create complete proteins. If you've 
got enough protein throughout the day, there's no risk of a deficiency. 
 
Benefits of protein 

Here are some science-based reasons to eat more protein. 
 
Reduces Appetite and Hunger Levels; The three macronutrients — fats, carbs, 
and protein — affect your body in several ways. 
 
Studies show that protein is out and away the foremost filling. It helps you are 
feeling more full — with less food (3Trusted Source). 
 
This is partly because protein reduces your level of the hunger hormone 
ghrelin. It also boosts the degree of peptide YY, a hormone that produces you 
are feeling full (4Trusted Source, 5, 6Trusted Source). 
 
These effects on appetite are often powerful. In one study, increasing protein 
intake from 15% to 30% of calories made overweight women eat 441 fewer 
calories on a daily basis without intentionally restricting anything (7Trusted 
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Source). 
 
If you would like to slim down or belly fat, consider replacing a number of your 
carbs and fats with protein. It are often as simple as making your potato or rice 
serving smaller while adding some extra bites of meat or fish. 
 
Good for Your Bones 
An ongoing myth perpetuates the concept that protein — mainly animal protein 
— is bad for your bones. 
 
This is supported the concept that protein increases acid load within 
the body, resulting in calcium leaching from your bones so as to neutralize the 
acid. 
 
However, most long-term studies indicate that protein, including animal protein, 
has major benefits for bone health (13Trusted Source, 14Trusted Source, 15). 
 
People who eat more protein tend to take care of bone mass better as they 
age and have a way lower risk of osteoporosis and fractures (16, 17Trusted 
Source). 
 
This is especially important for girls, who are at high risk of osteoporosis after 
menopause. Eating many protein and staying active may be a great way to 
assist prevent that from happening. 
 
Reduces Cravings and Desire for Late-Night Snacking 
A food craving is different from normal hunger. 
 
It is not nearly your body needing energy or nutrients but your brain needing a 
souvenir (18). 
 
Yet, cravings are often incredibly hard to manage. the most effective thanks 
to overcome them could also be to stop them from occurring within the first 
place. 
 
One of the most effective prevention methods is to extend your protein intake. 
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One study in overweight men showed that increasing protein to 25% of calories 
reduced cravings by 60% and therefore the desire to snack in the dark by half 
(19Trusted Source). 
 

Likewise, a study in overweight adolescent girls found that eating a high-
protein breakfast reduced cravings and late-night snacking. 
 
This may be mediated by an improvement within the function of dopamine, one 
amongst the most brain hormones involved in cravings and addiction 
(20Trusted Source). 
 
Boosts Metabolism and Increases Fat Burning 
Eating can boost your metabolism for a brief while. 
 
That's because your body uses calories to digest and make use of the 
nutrients in foods. this can be said because the thermic effect of food (TEF). 
 
However, not all foods are the identical during this regard. In fact, 
protein encompasses a much higher thermic effect than fat or carbs — 20–
35% compared to 5–15% (21Trusted Source). 
 
High protein intake has been shown to significantly boost metabolism and 
increase the quantity of calories you burn. this may amount to 80–100 more 
calories burned on a daily basis (22Trusted Source, 23Trusted Source, 
24Trusted Source). 
 
In fact, some research suggests you'll be able to burn even more. In one study, 
a high-protein group burned 260 more calories per day than a low-protein 
group. That’s admire an hour of moderate-intensity exercise per day 
(25Trusted Source). 
 
Helps Maintain Weight Loss 
Because a diet boosts metabolism and results in an automatic reduction in 
calorie intake and cravings, many folks who increase their protein intake tend 
to slim down almost instantly (28Trusted Source, 29Trusted Source). 
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One study found that overweight women who ate 30% of their calories from 
protein lost 11 pounds (5 kg) in 12 weeks — though they didn’t intentionally 
restrict their diet (7Trusted Source). 
 
Protein also has benefits for fat loss during intentional calorie restriction. 
 
In a 12-month study in 130 overweight people on a calorie-restricted diet, the 
high-protein group lost 53% more body fat than a normal-protein group 
eating the identical number of calories (30Trusted Source). 
 
Of course, losing weight is simply the start. Maintaining weight loss may be 
a much greater challenge for many people. 
 
A modest increase in protein intake has been shown to assist with weight 
maintenance. In one study, increasing protein from 15% to 18% of calories 
reduced weight regain by 50% (31Trusted Source). 
 
If you would like to stay off excess weight, consider making a permanent 
increase in your protein intake. 
 
Doesn't Harm Healthy Kidneys 
Many people wrongly believe that a high protein intake harms your kidneys. 
 
It is true that restricting protein intake can benefit people with pre-
existing nephropathy. this could not be taken lightly, as kidney problems are 
often very serious (32Trusted Source). 
 
However, while high protein intake may harm individuals with kidney 
problems, it's no relevance to people with healthy kidneys. 
 
In fact, numerous studies underscore that high-protein diets haven't 
any harmful effects on people without nephropathy (33Trusted Source, 
34Trusted Source, 35Trusted Source). 
 
Helps Your Body Repair Itself After Injury 
Protein can help your body repair after it's been injured. 
 



Basic Biochemistry (CHEM - 292)   atif.zia@uos.edu.pk 

14 
 

This makes perfect sense, because it forms the most building blocks of your 
tissues and organs. 
 
Numerous studies demonstrate that eating more protein after injury can help 
speed up recovery (36Trusted Source, 37Trusted Source). 
 
Deficiency 
Protein deficiency because of an occasional intake of protein within the diet is 
unusual as an isolated condition within the U.S. 
 
The 2015–2020 Dietary Guidelines for Americans recommend that between 10 
and 35 percent of an adult’s daily calories should come from protein. for 
youngsters, it's 10 to 30 percent. 
 
According to the Centers for Disease Control and Prevention (CDC), 
men within the u. s. get 16.1 percent of their calories from protein on the 
average, and girls 15.6 percent. 
 
Worldwide, however, a scarcity of protein within the diet could be a matter of 
concern, especially when it affects children. It can cause problems of 
malnutrition, like kwashiorkor and marasmus. These may be life-threatening. 

A deficiency may also arise if an individual encompasses a health 
condition, such as: 
 
an disorder, as an example, anorexia. Certain genetic conditions the later 
stages of cancer difficulty absorbing nutrients, due, as an example, to 
irritable bowel syndrome (IBS) or gastric bypass surgery Very low protein 
intake can lead to:  

 weak tonicity 
 edema, which is swelling because of fluid retention 
 thin and brittle hair 
 skin lesions 
 in adults, loss of muscle mass 
 in children, stunted growth 
 Biochemical tests may show low albumin and hormone imbalances. 
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