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Partial summary of implementation logistics
Institution Type of Institution Class size Notes

Stockton 
University

Public, mid-sized PUI 5 - 15 Students had previous experience with MCS; all
biochemistry or biology majors

Rollins College Private, small PUI 7-16 Students had previous experience with molecular
visualization software and MCS; all seniors; all
biochemistry majors

Boston 
University

Public, research 
focus

30 Assignment replaced the last two weeks of a 
laboratory module allocated for independent 
student projects. Students had used bioinformatics 
and molecular visualization tools throughout the 
semester; most of them were chemistry and BMB 
majors



What is a molecular case study?
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Examples of cases submitted by students
Protein Diseases Main molecular explorations and 

bioinformatics tools/resources used

lysosomal hydrolase Sanfilippo’s syndrome •Genetic testing
•KEGG database to explore metabolic 
pathways
•Chemical mechanism from literature

cytochrome P450 vitamin D deficiency •Analyzing data from literature
•Sequence alignment

MPro protease from SARS-
CoV2

COVID •BLAST searches to identify proteins 
with similar sequences
•Analyzing data from literature 

lactate dehydrogenase cancer, malaria, infertility, heart disease •Analyzing literature and/or student-
generated data
•Sequence alignment
•Drugbank

VegF cancer, Milroy disease, corodial
neurovascularization

•Analyzing data from literature
•Sequence alignment



Getting students involved in the writing
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Example of student work – vitamin D deficiency



Example of student work -interferons

Questions based on KEGG pathway

Q1: What is the purpose of this 
pathway?
Q2: What is the rate determining 
step? What would be considered an 
allosteric regulator?
Q3: Hypothesize how disruption in 
the JAK family of tyrosine kinase can 
disrupt homeostatic processes? 
(Hint: think about allosteric 
regulation)

Questions based on PDB

Q2: using prior knowledge of amino 
acid properties, hypothesize how this 
mutation has affected the overall 
JAK2 structure and interactions.
Q3: using icn3D, explore this 
mutation in more detail. Provide a 
screenshot of the mutation and with 
what residue it interacts.
Q5: provide a labeled screenshot 
below with the ATP-site ligand



Student perceptions of learning

Table 5: Distribution of the level of student agreement (n = 30) on their perceived learning gains from completing writing Molecular Case Studies, ranked from highest to lowest gains.

Statement Completely Agree/Agree Neither agree or disagree Disagree/ Completely Disagree

Helped me integrate biochemical concepts I 
studied in the course with their practical 
applications

29 1 0

Made me more comfortable with accessing 
and using databases and bioinformatics 
tools

28 2 0

Increased my understanding of the 
interactions between macromolecules and 
the importance of such interactions to 
functional specificity

26 3 1

Helped me identify, locate, and use the 
primary literature

26 3 1

Helped me connect concepts and ideas 
encountered in one or more 
different courses

25 5 0

Improved my confidence in my 
understanding of the biochemistry course 
material

23 7 0

Made me more comfortable working with 
complex ideas

22 6 2

Improved my written communication skills 
in explaining scientific concepts and data

21 9 0

Increased my enthusiasm for the 
biochemical field

19 8 3



Resources available at Molecular CaseNet


