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Topic learning outcome (TLO)

At the end of this chapter student must able to:

• TLO1: describe the important of primary structure and compare it's α-
helix and β-sheet structure

• TLO2: describe the interactions in tertiary structure formation
• TLO3: compare between myoglobin and hemoglobin



The levels of protein structure

An order in which amino acid covalently bond
(Primary)

The arrangement in space of the atoms in the peptide backbone
(Secondary)

The three-dimensional arrangement of all the atoms in the protein
(Tertiary)

The arrangement of subunits with respect to one another
(Quaternary)
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Angles in polypeptide 
chains

Primary structure
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The ⍺-helix
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β-pleated sheet
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Supersecondary structure

Motif and modul



© 2012, 2009 Brooks/Cole, Cengage Learning

Type of Protein conformations



Finding information via Topic 3 SIM

And reliable internet sources as below:

https://www.youtube.com/watch?v=PeFdl6KmxYM

https://www.youtube.com/watch?v=TDKJ5BE1JYQ

https://www.youtube.com/watch?v=PeFdl6KmxYM
https://www.youtube.com/watch?v=TDKJ5BE1JYQ
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The tertiary structure
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Experimental techniques for Tertiary structure 
determination 
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Tertiary structure Example
Myoglobin
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Heme group
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Binding of oxygen 
in Heme group
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Quaternary Structure
Hemoglobin
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Graph of oxygen binding
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Bohr  Effect
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Other ligand binds 
Hemoglobin



Other type of Hemoglobin

Fetal hemoglobin (Hb F) 
• Higher oxygen-binding affinity 

than adult Hb
• Present of gamma chain
• BPG binding is weak 

(H143S)

Sickle-cell haemoglobin (Hb S)
• Mutation of G6V/W 

• Polar à nonpolar
• On surface à aggregates 

of molecules
• Sickling of the blood cells
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