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Myoglobin and Hemoglobin: Oxygen Binding Protein

Binding Dissociation ConstantProtein-Ligand Binding

Interaction between a protein (receptor) and a ligand
(molecule that binds to the receptor).

Specificity:
Protein-ligand binding is highly specific.

Based on complementary shapes and chemical
properties

Affinity:
Affinity refers to the strength of the interaction
between a protein and a ligand
High affinity indicates a strong binding interaction

Binding occurs with either weak or strong forces!

Types of interactions:
London dispersion forces
Hydrogen bonding
Polar-covalent bonds

Binding Site:
Proteins have specific regions where ligands bind

These sites often involve amino acid residues
that form non-covalent interactions with the
ligand

Dissociation Constant (Kd):
The Kd represents the concentration of ligand at
which half of the available binding sites on the
protein are occupied

Lower Kd values indicate higher affinity = greater
binding

Equilibrium between free ligand and protein-ligand

PL  P + L

Saturation and Binding Curves:
Saturation occurs when nearly all binding sites on
the protein are occupied by ligands.
Binding curves illustrate the relationship between
ligand concentration and the fraction of binding
sites occupied.

Cooperativity:
Cooperative binding occurs when the binding of one
ligand molecule affects the binding of other
molecules, either positively or negatively.

Myoglobin structure
Contains a polypeptide chain and the iron-containing porphyrin derivative, heme

Heme contains a central Fe(II) atom which has 6 ligand binding sites and can
therefore have up to 6 ligands

Ligands of heme
Ligand binding sites 1-4: Fe(II) atom is liganded to four porphyrin nitrogen atoms
Ligand binding site 5: Fe(II) is liganded to the nitrogen of Histamine F8 below the
porphyrin plane
Ligand binding site 6: Oxygen (O₂) binds reversibly to the sixth coordination site above
the porphyrin plane

The residue Histamine E7 in the myoglobin forms a hydrogen bond to O₂ to
further stabilize oxygen binding to heme

Heme oxidation properties
Heme alone is not an effective oxygen carrier 

The central Fe(II) atom can easily oxidize to Fe(III), which cannot bind to O₂

Therefore, the oxidation of Fe(II) to Fe(III) in heme prevents effective oxygen binding.
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Dear Student, 

Thank you for opening this Biochemistry 2280A guidebook. This resource has been
created by the Education Team at WebStraw. The Education Team consists of students
that have previously taken and/or are currently taking Biochemistry 2280A. 

Created by students for other students, this resource aims to provide a comprehensive
view of material taught within this course. Our goal is to help students develop,
solidify, and refine their understanding of course content. Our resource is also open
access meaning there are no financial or legal barriers to students who wish to access
and use our resource. 

To maximize the benefits of this resource, we recommend that you read carefully
through the topics, focusing on bolded terminology, compound structures, and diagrams.
Although this resource ideally will cover all testable content as of the 2024-2025
academic year, we cannot guarantee this and strongly encourage you to cross-
reference with class material and notes.  

Disclaimer 
This resource is supplementary to your course content and is not meant to (1) replace
any of the resources provided to you by your instructor nor is it meant to (2) be used as
a tool to learn the course material from scratch. We assume that students who use this
resource will have a basic understanding of the course content. This resource does not
contain everything you need to know for your evaluations. Please refer to the course
material provided by your instructors if there are any discrepancies between our
resource and your course content. 

We appreciate you using our resource! Best of luck on your exams :)

-The WebStraw team

      LETTER TO THE STUDENT

Note: Marvin was used for drawing, displaying and characterizing chemical structures,
substructures and reactions, Marvin 24.4.1, Chemaxon (https://www.chemaxon.com)

Note to Instructors: If this resource has been created for your course and you would
like to collaborate with us, please email us at team@webstraw.org
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