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RH Alpha-Helix: 

• Right handed (L-amino acids)

• One helix has 3.4 amino acids

• Helix height 5.4 Ao

• Distance between two amino acids = 1.5 Ao

• φ, ψ dihedral angles near −57°, −47°

• Intra Chain hydrogen bonding: nn+4

• First formed secondary structure

• Slow exchange amide H/D in NMR
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Hydrogen Bonds:

Main Chain C=O of n  N-H of n+4

Number of hydrogen bond: number of amino acids - 4
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What is the length and number of hydrogen bonds in a polypeptide with 20 amino acid residues in

a single contiguous α- helix spanning hydrophobic core of plasma membrane?

(1) 3 nm and 16

(2) 2 nm and 16

(3) 10.8 nm and 32

(4) 30 nm and 32
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Ampipathic and hydrophobic alpha helix

–val – asp – asp – val – phe – ser – gln –val – cys – thr – his - leu - asp- thr – leu - lys 



LECTURE 1 APPLIED BIOLOGY1
12

Disrupt α helix

Proline

Hydroxy-proline



LECTURE 1 APPLIED BIOLOGY1
12

310-helix

• Observed as extensions of α-helices found at either their N- or C- termini. 

• φ, ψ dihedral angles near −49°, −26°

• Right-handed helical structure 

• nn+3

• Distance between two amino acids 2.0 Å 
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π-helix

• Right-handed helical structure 

• Observed at center of long α-helices 

• 4.1 residues per turn

• φ, ψ dihedral angles near −55°, −70°

• nn+5

• Distance between two amino acids 1.15 Å 
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Beta Sheets: 

• Common in protein after alpha helix

• Generally seen in interior of globular protein

• Distance between two amino acids 3.5 Ao

• Inter/intra chain hydrogen bonding

• φ, ψ are about –140°, +135° in Antiparallel sheets 

• φ, ψ are about –120°, +115° in Parallel sheets 
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Hydrogen bonding occurs between neighboring polypeptide chains
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Most Common

• Isoleucine

• Valine

• Alanine

Rare Amino Acids

• Proline

• Acidic 

• Basic
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βTurn or β Bend or Hairpin Bend: 
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Residue 2 Residue 3

φ ψ φ ψ

Type-I -60 -30 -90 0

Type-I’ +60 +30 +90 0

Type-II -60 +120 -90 0

Type-II’ +60 -120 +90 0
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Collagen helix 

• Gly-X-Y

• Left-handed helix 

• Peptide bond: trans

• Similar to poly-proline Type II

• 3.3 residues per turn 

• Distance between 2 amino acids: 2.9 Å. 

• φ,ψ= -51°, +150°

• No intra-chain hydrogen bonding
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Random Coil 

• Adjacent bulky residues such as isoleucine: High steric hindrance

• Adjacent charged residues such as glutamic acid and aspartic acid

or lysine and arginine: Strong repulsion

The polypeptide donot have any defined secondary structure

Random coil configuration
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Techniques to study secondary structure of proteins

1. Far UV- Circular Dichroism (CD) Spectroscopy

2. H/D Proton Exchange NMR Spectroscopy

3. X-Ray crystallography

4. FourierTransform Infra Red (FTIR) Spectroscopy
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Far UV CD spectra of major secondary structure in proteins
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Super secondary Structures (Motif): building blocks
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Domain

Groups of motifs combine in overlapping and non-

overlapping ways to form the tertiary structure of a

domain, which is called a fold or domain.

A protein domain is a conserved part of a given protein

sequence and (tertiary) structure that can evolve, function,

and exist independently of the rest of the protein chain.



LECTURE 1 APPLIED BIOLOGY1
12

TERTIARY STRUCTURE OF PROTEINS: 



LECTURE 1 APPLIED BIOLOGY1
12

QUATERNARY STRUCTURE OF PROTEINS: 
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SDS Analysis of Assessment of Oligomer Status
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Globular Proteins: 

1. Myglobin

153 amino acids (Mr 16.7 kDa)
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Haemoglobin

Hemoglobin (Mr 64,500), which contains four polypeptide chains and four heme 
prosthetic groups, in which the iron atoms are in the ferrous (Fe2+) state. 
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Myoglobin and Haemoglobin Oxygen Saturation curve
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Fibrous Protein

1. Keratin

Monomer 

Dimer

Tetramer

Protofilament

10 nm filament

Epidermolysis bullosa simplex (EBS)

Epidermolytic hyperkeratosis (EHK)
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2. Collagen

Primary Structure

Prolyl hydroxylase requires

O2, ascorbic acid (vitamin C) and Fe2+. 

Scurvy
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Type Polypeptide

composition

Distribution

I α1(I)2 α2(I) Skin, bone, tendon, blood vessels, cornea

II α1(II)3 Cartilage, intervertebral disk

III α1(III)3 Fetal skin, blood vessels

IV α1(IV)2 α2(IV) Basement membrane

V α1(V)]2 α 2(V) Placenta, skin

Type of collagen depend on type of α polypeptide used for triple helix
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Collagen Fibrils Are Covalently Cross-Linked

Covalent bonds are derived from Lys and hydroxy lysine

Lysyl oxidase, (Cu-containing enzyme) converts Lys 

residues to those of the aldehyde allysine

Cross-linkage : Aldol condensation

Beta-amino propio nitrile (BAPN) inactivates lysyl 

oxidase and causes lathyrism
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Collagen Defects

Osteogenesis imperfecta (brittle bone disease): Mutation in type 1 collagen

Ehlers–Danlos syndromes
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