


Introduction

Protein name is derived form a Greek word PROTOS which 
means “the first or the supreme’’. 

Proteins are extremely complicated and nitrogenous molecule 
made up of variable number of amino acid residue joined to 
each other by a specific covalent bond called peptide bond. 

20 amino acid which have been found to occur in all proteins, 
known as standard amino acid.



Why are proteins important to 
us?
Proteins make up about 15% of the mass of the average person 

Enzymes act as a biological catalyst 

Storage and transport – Hemoglobin 

Defence -Antibodies 

Hormones – Insulin 

Ligaments and arteries (mainly formes by elastin Protein) 

Muscle – Proteins in the muscle respond to nerve impulses by changing the packing of their molecules (Actin and 
myosin) 

Hair, nails and skin: Protein keratin as main component



Levels in 
Protein 
structure

Majority of protein are compact and highly 
convoluted molecules.

Each polypeptide assumes at least three levels of 
structural organization termed as primary,
secondary and tertiary structure. 

Proteins which possess more than one 
polypeptide chain in their molecule also possess 
a fourth structure called quaternary structure.





Primary 
structure

The sequence of amino acid residues along the peptide is called 
primary structure of the peptide. 

It also include the determination of the number of amino acid 
residues in a peptide chain. 

Shows whether the peptide chain is open, cyclic or branched. 

Primary structure is linear, ordered and 1 dimensional. 

Written from amino end to carboxyl end that is N to C. 

primary structure of human insulin 

CHAIN 1: GIVEQ CCTSI CSLYQ LENYC N 

CHAIN 2: FVNQH LCGSH LVEAL YLVCG ERGFF YTPKT 



Secondary 
Structure

• Primary structure shows that peptide are quite straight 
and extended.

• X-rays diffraction on protein crystals shows that 
polypeptide chain tend to twist or coil upon themselves. 

• The folding of the polypeptide chain into specific coiled 
structure held together by H bonds is called secondary 
structure of protein.

• Secondary structure may take one of the following form. 
1. Alpha – Helix

2. Beta Pleated Sheet
3. Loop or Coil Conformation 

4. Super secondary motifs



Alpha(α)- Helix

1. It is a clockwise rodlike spiral 
shape. 

2. Formed by intrachain Hydrogen 
bonding between C=O group of 
each amino acid and NH2 group 
that is present 4 residue ahead. 

3. Proteins have great strength 
and elasticity. 

4. Can easily be stretched due to 
tight coiling.



β- Pleated Sheath

1. 5 to 10 amino acid in this 
structure line up side by side 
just like a sheath of cloth can be 
folded again and again 

2. Hydrogen bond present 
between the peptide strands 
that is interstrand. 

3. This form is fully expended and 
can't be further stretched and 
they are inelastic



Loop or Coil Conformation

1. Present mainly in globular 
protein. 

2. Connect two Alpha helix or 
Beta sheath. 

3. Present in those area where 
bend is required.



Super 
secondary 
Motifs

1. Present in Globular 
protein.

2. This structure form when 
two beta pleated sheath 
are connected to each 
other by an alpha helix. 

3. For example β-α-β 
supersecondary motif 



Tertiary structure

1. The tertiary structure mean the 
overall conformation of a 
polypeptide. 

2. Myoglobin chain is when fully 
extended its length is 20 time 
than is width. 

3. X-rays diffraction show that its 
structure is just like a foot ball 
i.e. globular. 

4. The globular structure is due to 
folding and refolding 



Quaternary Structure

1. Formed by those protein having 
more than one peptide chain 
subunit. 

2. Each peptide have its own 
primary, secondary, and tertiary 
structure. 

3. The number and arrangement of 
the over all structure of the 
peptide subunit is called 
quaternary structure. 

4. For example structure of 
Hemoglobin. 





• http://www.sbg.bio.ic.ac.uk/phyre2/html/page.cgi?id=index

http://www.sbg.bio.ic.ac.uk/phyre2/html/page.cgi?id=index






• ExPASy (Expert Protein Analysis System)

https://web.expasy.org/protparam/

SECONDARY 
DATABASES

• Secondary databases make use of publicly available
sequence data in primary databases to provide layers
of information to DNA or protein sequence data.

• Secondary databases comprise data derived from
analysing entries in primary databases.

https://web.expasy.org/protparam/








Dalton

Measure of molecular weight or molecular
mass. One molecular hydrogen molecular
atom has molecular mass of 1 Da, so 1 Da = 1 
g/mol. Proteins and other molecular
macromolecule molecular weights are usually
measured in molecular kDa or kD (kilodaltons) 
- 1000 Da. molecular average molecular
amino molecular acid = 110 Da. 

Protein Isoelectric Point calculates the 
theoretical pI (isoelectric point) for the 
protein sequence you enter.



• The Instability index is a measure of proteins, used to determine whether it 
will be stable in a test tube. If the index is less than 40, then it is probably 
stable in the test tube. If it is greater (for example, enaptin) then it is probably 
not stable.

• The aliphatic index of a protein is a measure of the relative volume occupied 
by aliphatic side chain of the following amino acids: alanine, valine, leucine 
and isoleucine. An increase in the aliphatic index increases the 
thermostability of globular proteins. The index is calculated by the following 
formula.
Aliphatic index = X(Ala) + a*X(Val) + b*X(Leu) + b*(X)Ile$ X(Ala), X(Val), X(Ile) 
and X(Leu) are the amino acid compositional fractions. The constants a and b 
are the relative volume of valine (a=2.9) and leucine/isoleucine (b=3.9) side 
chains compared to the side chain of alanine

• Grand average of hydropathicity index (GRAVY) is used to represent the 
hydrophobicity value of a peptide, which calculates the sum of 
the hydropathy values of all the amino acids divided by the sequence length.





SEQUENCE MOTIF



What is a 
protein 
motif?

• Protein motifs are small regions
of protein three-dimensional structure
or amino acid sequence shared among
different proteins.
• They are recognizable regions

of protein structure that may (or may
not) be defined by a unique chemical or
biological function
• Conserved string of amino acid residues



• A visual representation of the motif 
• Each column of the matrix is represented as a 

stack of letters whose size is proportional to 
the corresponding residue frequency 
• The total height of each column is 

proportional to its information content. 

Sequence Logos



• Suite of web based tools for motif discovery 
• MEME - de-novo motif finding
• MAST - find matches to known motifs (MEME output) 
• TOMTOM - Compare motifs to TRANSFAC and Jaspar
• http://meme-suite.org/tools/meme

MEME Suite

http://meme-suite.org/tools/meme















