HEALTH EXAMPLE LESSON PLAN

Grade: 1st year Medical Students  	
      Subject: Foundations of Medicine					
                 Date: August 21, 2024

Topic:  Integration - Molecular Pathology Case Study	                            Lesson #:  168
Lesson Focus and Goals:
The use of genetic testing in patient care is becoming more common in clinical practice. NCBI has long had resources for biologists to explore what is known about genomes, genes, and genetic variations. By linking these with newer resources designed to assist the clinical community, it is now often possible to glean an understanding of how a patient’s genetic variant may impact their specific biology, result in experienced symptoms and be used in clinical decision-making.
This activity is designed to train medical students in how to research a patient’s genetic variant, identify additional key information, synthesize, and interpret the data and be able to communicate what they’ve learned in a real-world patient’s case study.


Materials Needed:	
· Computer & WiFi
· Access to NCBI website
· Teaching materials

Learning Objectives:
Discover and discuss the dysfunctional genetics and molecular biology in a patient case study based on information:
· from provided referral and genetic test result forms
· found in relevant online databases
· applied from your previous course sessions on the principles of genetics, molecular biology, biochemistry and dysfunctional physiological mechanisms (“molecular pathology”) 
Structure/Activity:
· Examine and understand information provided on a patient referral form and a genetic test result form.
· Perform research (in MedGen) and discuss your rationale for a proposed diagnosis.
· Research the patient’s identified genetic variation provided in your patient’s genetic test results form, in ClinVar and learn about the clinical significance.
· Research the gene identified with the genetic variant in Gene and learn about the normal function of the gene, tissues it is expressed in, and annotated Gene Ontology/Conserved Domain functional assignments.
· Map the position of the genetic variant in the RefSeqGene sequence – learn if it exists in non-coding regions, protein coding regions, or in/near splice sites. If the variant is predicted to impact the protein coding sequence…
· Map the position of the genetic variant in the RefSeq Protein sequence – learn where the protein sequence may be impacted and how to identify if the variant may: impact a functional region of a conserved domain or cause premature termination of translation. 
· If there is a relevant “normal” or wildtype 3D Structure for the protein, visualize the Structure data in iCn3D, map the position of the genetic variant in the molecule and examine the structure to predict what it might do to its normal function.
· Based on your prediction of molecular impact (tissue expression & function), go back and see if this validates the diagnosis and helps to explain the patient’s symptoms.
· Develop an integrated explanation to communicate the findings to a patient/family or to a clinical practitioner or translational science research colleague.

Assessments:   (answers & explanations will be made available for all assessments)

Concepts: USMLE-style Multiple choice
· Formative (practice test) 
· Summative (graded exam)

Skills:
· Another version of this activity will be available for the student to work out on their own to test their skills.
