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Proteins are linear polymers of 
amino acids
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The amino acid 
sequence is called as 
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A carboxylic acid 
condenses with an amino 
group with the release of a 
water



Hierarchical nature of protein 
structure

Primary structure (Amino acid sequence)

↓

Secondary structure （α-helix & β-sheet）

↓

Tertiary structure （Three-dimensional structure 
formed by assembly of secondary structures）

↓

Quaternary structure （Structure formed by more 
than one polypeptide chains）



Structural 

organization 

of Proteins





Nonpolar side chains; hydrophobic

Side chain

Glycine
(Gly or G)

Alanine
(Ala or A)

Valine
(Val or V)

Leucine
(Leu or L)

Isoleucine
(Ile or I)

Methionine
(Met or M)

Phenylalanine
(Phe or F)

Tryptophan
(Trp or W)

Proline
(Pro or P)

Hydrophobic: Therefore retreat from water!



7

Hydrophilic: Therefore Are Attracted to Water
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Hydrophilic: But Electrically Charged!



LEVELS OF 

PROTEIN 

ORGANISATION-

PRIMARY 

STRUCTURE



Engine as N-terminal
Guard coach as C-terminal

Polypeptide Chain



SECONDARY  STRUCTURE IN PROTEINS

α helix β pleated sheet





β-sheet



Beta turn



TERTIARY 
STRUCTURE





QUATERNERY 
STRUCTURE



PROTEIN DETERMINATION METHODS

Ultraviolet Method.

Fluorescence Method.

Lowry Method.



Which contains What !!
DNA , RNA or Protein



Absorption spectrum of protein



Absorption spectrum of NA



Ultra-violet Absorption (UV) at 280 nm 

1. Chromophoric / aromatic amino acids (Trosine, 

Tryptophan,Phe).

2. Absorption at 280 nm. 

3. detect proteins in the range of 50-100 µg

4. “Non-destructive means to 

determine protein”.

5. Calculation protein conc. based upon absorption.



Fluorescence Method

Tyrosine, tryptophane  and phenylalanine are 

fluorescent compound.

Excite the amino acids at 280 nm.

Measure emission at 348 nm.

Advantage:  more sensitive than UV absorption.





Fluorescence Method

What is fluorescence and how to measure it?

Ground State

Excited State Emits radiation 

(fluorescence) 

Decay yields 

fluorescence at 

longer wavelength

By using specific l (wavelength) to excite and measure output at 

a specific l.  It is rather specific.

Problems:  Turbidity/Quenching (self or others)/Expensive/ 

Quantitation is difficult.



Lowry Method: (one of most sensitive methods) 

• Cu++ in alkaline solution to form complexity with protein.

• Cu++ catalyses oxidation of phenol group of tyrosine with 

phosphomolybdic-phosphotungstic acid.
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N-terminal analysis- Edman degradation 



Determination of 

secondary structure 

of proteins

λ max MRE

α helix 191 +77,000

208 -33000

222 -36,000

β sheet 195 +32,000

217 -18,000

Random 
coil

197 -42,000

217 +46,00



Helical content of proteins determined by CD compared with X 

ray analysis

Protein % α helix by CD % α helix by X ray 
diffraction

Myoglobin 77 77

Lysozyme 29 29

Ribonuclease 18 19

Lactate dehydrogenase 31 29

Chymotrypsinogen 9 6






