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Overview
● The Molecular Case Study Cycle
● Using a published Molecular Case Study
● Connect with Molecular CaseNet to write your own case study



Molecular Case Study Cycle



Outline

● What is in a Molecular Case Study
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Happy Blue 
Baby



Happy Blue Baby

Biology

Ch
em

ist
ry

Macromolecular Structure 
Overall and local shape, 

organization

Macromolecular 
Sequences

Genes and Protein

Function at the level of 
Macromolecular Assembly 

in cell/tissue/organism

Intra-
/intermolecular forces 

Mediating stability, 
interactions (binding), and 

chemical reactions

Chemical environment of 
Ligands/cofactors/partners

Enter cycle with a 
Biology Question

Enter cycle with a 
Chemistry Question

Q. Why did the 
baby turn blue? 

Mutation of 
Val67Met in 
HbF

Presentation of 
Case context

Getting to the 
Structure

Exploring the Molecular  
Structure(s)

Crowley et al., 2011, N Engl 
J Med., 365, 281

Connecting Structure 
to Function

Examine the location and interactions 
of the mutation of Val67Met in HbF



Mutant vs Native Hemoglobin 𝛄
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V67M in PDB ID 4mqk, chain B V67 in PDB ID 4mqj, chain B

Pig hemoglobin, 
PDB ID 3a0g



Happy Ending

● When the mutant Fetal Hemoglobin 𝛾 changes to Adult Hemoglobin β → 
there is no mutation, hence cyanosis

○ Explore UniProt https://www.uniprot.org/uniprotkb/P69892

● Could the same mutation appear in Hemoglobin β?
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https://www.uniprot.org/uniprotkb/P69892


Adaptations
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How would you adapt 
this case?



Why should you join the MCN community?

Educator Benefits:

● Free access to MCS (this is an OER)
● Opportunities to engage students in exploring molecular structures from the Protein Data Bank (PDB)

and a variety of open access data resources
● Connect with a community of educators developing and using molecular case studies and participation

in Professional Development

Student Benefits:

● Introduction to authentic data resources
● Opportunities to experience the scientific method (including the possibility to collaboratively author

molecular case studies for submission to Molecular CaseNet)
● Engaging and real-world examples of concepts and skills learned in biology, chemistry, and other

disciplines



Authoring a Molecular Case Study



Variety of Molecular Case Studies available



Review Case and Learning Objectives

● ASBMB 
○ Structure and Function

■ 3. Structure and function are related
■ 4. Macromolecular interactions
■ 7. The structure (and hence function) of 

macromolecules is governed by 
foundational principles of chemistry and 
physics

○ Scientific Skills
■ 2. Accessing, comprehending and 

communicating science
● (MSN) Systems in the Curriculum

○ Biochemistry
■ Impact of intramolecular interactions on 

protein structure, folding, influence on 
biological function

■ Intermolecular interactions of biopolymers 
and influence of polymer primary, 
secondary, and tertiary structure (DNA, 
RNA, proteins, etc.)
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● NIBLSE 
○ Find retrieve and organize various types of 

bioinformatics data
○ Explore and/or model biological 

interactions, networks, and data 
interactions using bioinformatics

● BioMolViz 
○ Alternate Renderings
○ Ligands and modifications
○ Macromolecular assemblies
○ Molecular interactions
○ Structure Function Relationships

● BioCore 
○ Information Flow
○ Structure and Function



A Collection of Goodies
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What else would you like 
to see here?

More resources on PDB-101
Box of lessons

https://pdb101.rcsb.org/teach/box-of-lessons/topics/biological-macromolecules


How to connect with Molecular CaseNet?

● Join to use 
○ published case studies or case studies for piloting at  

https://molecular-casenet.rcsb.org/
● Join the new Cohort in Fall 2024 (Sep./Oct.) to author your own 

molecular case study 
○ Scan QR code to complete an interest form

https://molecular-casenet.rcsb.org/

